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FOREWORD

This is the eighth in the series of highly successful international workshops on the Teaching, Learning and
Assessment of Databases (TLAD 2010), which once again is held as a workshop of BNCOD 2010 - the 27th
International Information Systems Conference. TLAD 2010 is held on the 28" June at the beautiful Dudhope
Castle at the University of Abertay Dundee, just before BNCOD, and hopes to be just as successful as its
predecessors.

The teaching of databases is central to all Computing Science, Software Engineering, Information Systems
and Information Technology courses, and this year, the workshop aims to continue the tradition of bringing
together both database teachers and researchers, in order to share good learning, teaching and assessment
practice and experience, and further the growing community amongst database academics. As well as
attracting academics from the UK community, the workshop has also been successful in attracting academics
from the wider international community, through serving on the programme committee, and attending and
presenting papers.

This year, the workshop includes an invited talk given by Richard Cooper (of the University of Glasgow) who
will present a discussion and some results from the Database Disciplinary Commons which was held in the UK
over the academic year. Due to the healthy number of high quality submissions this year, the workshop will
also present seven peer reviewed papers, and six refereed poster papers. Of the seven presented papers,
three will be presented as full papers and four as short papers. These papers and posters cover a number of
themes, including: approaches to teaching databases, e.g. group centered and problem based learning; use of
novel case studies, e.g. forensics and XML data; techniques and approaches for improving teaching and
student learning processes; assessment techniques, e.g. peer review; methods for improving students abilities
to develop database queries and develop E-R diagrams; and e-learning platforms for supporting teaching and
learning.

We would like to thank members of the programme and steering committees for their reviews and their
continuing support of this workshop. Many members have been involved in the workshops since the first
TLAD, thus showing the strength of the database teaching community both within the UK and overseas. We
would also like to thank the BNCOD steering and programme committees, who have ensured that once again
TLAD has its place in BNCOD this year. Finally, we express our appreciation to the Higher Education
Academy, and especially Karen Fraser, for her continuing support and efforts in assisting with the organization
of the workshop past and present, and for the continued support by the HEA which is crucial to the success
and future growth of TLAD.
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ABSTRACT

This paper discusses the experience of taking part in a disciplinary commons devoted to the teaching of
database systems. It will discuss the structure of a disciplinary commons and our experience of the database
version.

Keywords
disciplinary commons, teaching practice.

1. INTRODUCTION

A Disciplinary Commons is an attempt by teaching professionals to come together and share teaching practice
and experience. This is achieved through a series of monthly meetings in which all aspects of teaching one
particular course is analysed from the context of the course thorough to evaluation. By picking one course, the
participant can reflect on how the teaching is organised, what is taught and how effective it seems to be. Itis
clearly useful as a means of developing teaching skills, but can also be useful for documenting practice.

The Disciplinary Commons [1, 2] initiative is led by Josh Tenenberg in the USA and Sally Fincher in the UK
and takes a group of participants by focussing at each meeting on one aspect of the course: the teacher; the
context in which the course operates; the content of the course; the instructional design of the course; the
way the students are assessed; how we evaluate the success or otherwise of the course; and how the course
is delivered.

The structure involves a great deal of peer evaluation. This includes paired observation of teaching i for
instance giving a lecture or a tutorial; comment on the aspects of the portfolio as it is developed; and general
discussion of each issue. The outcome is a portfolio which includes course artefacts and commentary from
the individual [3].

In the UK, successful disciplinary commons have been run for introductory programming [4] and HCI (both
accessible from [1]) and this year we have run one for the teaching of database systems. The paper describes
the structure and then the experience of the database commons.

2. THE STRUCTURE OF A DISCIPLINARY COMMONS

A disciplinary commons starts by attracting a group of individuals interested in exploring their teaching practice
in a particular area. In the area of database, this was somewhat made easier by the pre-existence of such a
group i the participants of previous TLAD workshops.

The work consists of attending nine monthly meetings as follows:

1. An introductory meeting in which participants get to know each other, describing how they got involved
in teaching and their teaching ethos. Pairs for the observation of teaching practice are set up.

2. A meeting which discusses the context of the course being documented i i.e. how it fits into the
overall programmes to which it contributes, the nature of the students and the departmental teaching
ethos.

3. The third meeting discusses content. The material used, textbooks recommended and the aspects of
the discipline which make up the syllabus are all under discussion at this meeting.

4. |Instructional design is the topic of the fourth meeting. This involves the balance of lectures and labs,
which material is taught by what method as well as which tasks the students are set.
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5. There then follows a discussion of assessments i exams or coursework and the mapping of intended
learning outcomes to assessment methods.

6. The sixth meeting has course evaluation as its focus. How do we determine whether the course has
been successful? Student feedback and student results are the main mechanisms of course, but the
meeting also looks at how the institution values and makes use of any evaluation.

7. Delivery mechanisms are the basis of the seventh meeting, but by now focus should be shifting to the
portfolio being developed. At this stage, mutual assessment of the material being developed for the
portfolio should be beginning to take place. A series of pairings to give feedback on the material are
started about now.

8. At this meeting, a draft portfolio should be available and this is discussed with an observing partner.
9. At the final meeting, participants get to display their portfolios and get final feedback.

3. THE EXPERIENCE OF THE DATABASE COMMONS

The commons was advertised firstly through TLAD and BNCOD in July 2009 and also through the HEA mailing
lists. About twenty people expressed interest, but after checks with commitments, the number stabilised at
fourteen. It was decided early on to make this a peripatetic enterprise. Whereas both the programming and
HCI commons had run in London, we decided to share the hosting (and the travelling), particularly important
as six of the fourteen were from Scotland or the North-East and only three were in the South East. In the
event, a severe winter hampered travel in the middle of the year, but even so no-one failed to make more than
two meetings and so the three-strikes and you're out rule was not needed.

We started and ended with a meeting in Glasgow. The introductory meeting had each of us introduce
ourselves and this was very illuminating because none of us had taken the school T university i research i
lecturer role. Rather, we had mostly had previous jobs outside the University sector and then moved into non-
lecturing jobs before evolving into lecturers, each in our own way. This set the tone for a high degree of
communality for the year, despite the wide variety of institutions involved from Russell group universities to an
FE college.

The next two meetings in Greenwich and Abertay concentrated on the context and content of the course.
Here it was clearly that there were wide differences both in the classes we were teaching and the expected
content. There were first year courses, later undergraduate courses and courses for Masters students i often
introductory courses for "generalist" programmes. We drew context maps to show how the course fitted within
the overall programme(s) that the students were taking. Many of us were teaching, either in the same course
or more likely a different one, some form of internet programming. This in turn influenced the context of the
course and the degree to which basic theory could be covered.

There were consequently differences in content from very basic database design / SQL querying, through to
more thorough treatment of database principles. There was much debate at Abertay about how to teach
normalisation and relational algebra or whether it is possible to do so. It had been our intention to pull together
our opinions on the usefulness of various course materials, such as textbooks, but this was never achieved
due to time pressure.

One of the most significant findings of the disciplinary commons was how the database curriculum has been
gradually and systematically eroded at all levels in order to accommodate various external factors, such as the
lack of teaching resources and the pressure to keep up-to-date with new technological developments.

Database modules at many universities have been squeezed in with other topics such as Web programming,
human computer interaction, systems design, and even computer graphics. As a result, teaching has
generally been limited to basic database design and SQL programming skills with little or no theoretical
foundation. The absence of theoretical concepts and mathematical formalisms is a cause for concern
because their absence in formative years will eventually have an adverse effect not only on the development of
sound database systems but also on the database research in the future. A similar viewpoint was expressed
in [5] which warns about the negative consequences of a recipe-oriented approach to module design and
learning without a sound theoretical framework and argues that the module placement in the programmes is
key for creating the space that is needed for covering core database concepts.

We then turned to instructional design at Leeds in January. Whereas most of us used the traditional mix of
lectures and labs, there was some difference in the degree of support and the balance, with one institution now
using no lectures at all.

Assessment by coursework and exam, also discussed in Leeds at the next meeting, was carried out in the
usual way, but some courses were assessed purely by coursework and there was considerable debate
between those who felt that the basic concepts of database management could only be genuinely assessed
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away from the support environment of the DBMS and those who felt that the practical use of a DBMS is what
was the most important thing to teach and so coursework was sufficient to assess this.

The ways we evaluated were discussed in Southampton and what we had achieved again used much the
same mechanisms 1 student feedback through questionnaire, staff student meetings etc. - to tell us what the
students think. Assessment results tell us how well they actually absorbed the material. Personal reflection
and preparation of the same material for next year leads to ways of doing things differently, hopefully better.

Another aspect of this was the expected formal evaluation required by the institution, discussed back in
Greenwich. Most had some form of reporting mechanism, but this could range from a short report given to the
programme director (what had changed, did it go well, do the marks need moderation, etc.) to central
university driven reports whose ultimate use could only be guessed at. One pairing threw up the contrast
between one institution preparing a narrative about their course independently of any other, from another in
which the report is in the context of the programme as a whole.

The portfolios were developed much more slowly than is really desirable and the penultimate meeting in
Sunderland mostly discussed plans for the final portfolio. The impact of other work, notably exam preparation
and coursework and exam marking, made the time when this work should be achieved disappear all too easily.
A few people did good early work, but many had still not produced much of a portfolio for the eighth meeting,
although Al had achieved a virtually complete portfolio of high quality by that time as had some others, while
most had much less to show. This has been written between the eighth and ninth meeting and it is expected
that everyone will have a complete portfolio by the final meeting.

4. SUMMARY

We have all found the exercise very successful and valuable, each in our own way. The enterprise is certainly
a stressful addition to an already busy working life and few of us managed a timely development of our
portfolios. This, in turn, reduced the amount (and therefore the value) of peer evaluation, although there was
enough of this that we all felt that this was the most important benefit of the exercise.

From our discussions, we did share many techniques and tricks used by others which we found to be valuable
in our own teaching. Among these from significant technological tools, such as the use of Peerwise [6] to test

student s by seeing i f they coul d formul at e interest.i
demonstration of the need to master four different languages to create a dynamic web page by juggling an
increasing number of ball s, although he feels he did

juggle, and (b) because he used four completely different objects.

We also found, as we probably expected, the challenges, and the ways we deal with them, to be very similar
whatever the institution and cohort being taught. Furthermore, the ability to step outside of our usual
mechanisms for self-evaluation was of immense benefit. Whereas, formal university evaluation mechanisms
specify what is to be evaluated and how, the commons allowed us to interpret our practice as we found helpful
and relevant and enabled us to explore aspects that we might not otherwise have been considered.
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Our web site can be found from http://www.cs.kent.ac.uk/people/staff/saf/dbdc/.
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ABSTRACT

In this paper the software LeReSpo is introduced which provides games for improving the learning process in
undergraduate database system courses. It features two different types of games that may be used to enforce
knowledge about database topics. These games can be used in many different scenarios and thus provide a
very flexible tool to check database knowledge for students in class and at home. Questions to be answered in
these games may contain multimedia elements such as video clips to enhance the fun factor for students. The
system also provides a management frontend for instructors to manage games and questions to be used in
those games. Finally, as the system internally uses an object-oriented database system to manage games and
questions, it is also suited to teach advanced database concepts in graduate classes. This is on one hand
done by providing a lively example for the usage of OODBS. On the other hand it offers exercises and projects
for enhancing the database component of the system. Future improvements of the current system are
explained along with initial results from using it. The system may also be used for similar purposes in different
domains.

Keywords
Object-oriented databases, game software, database education, master class, information systems, jeopardy.

5. INTRODUCTION AND MOTIVATION

Student interest in database classes has significantly been declining in recent years. | have observed this
phenomenon in our institution by poor student attendance in practice sessions, low student motivation when
working on database exercises as well as diminishing interest in all topics related to database systems.
Moreover poor student performance in database system exams (probably induced by the problems explained
before) and also reduced interest in classical database topics as thesis subjects shows that database classes
seem to be anything but en vogue at the moment.

Fortunately this has not only been observed at my school, but has been reported in many other publications
from colleges and universities at all levels and from different countries (e.g. [6], [7], [22]). Since most educators
(and practitioners as well) still consider database systems to be an integral and very important part of
computer science education, it is necessary to tackle such problems in order to be able to create well
employable graduates.

Apart from raising awareness for the importance of database topics for their future career (which unfortunately
only rarely increases interest in database classes in my experience) | believe there are two important points
that we can work on in order to increase student motivation:

1 Showing the practical relevance of database system topics in real-world examples of large
software systems: Students typically consider themselves developing large software systems in the
future. If we can manage to make them believe that database systems are an important part of many
large-scale software systems by presenting them appropriate real-world examples, we might be able
to raise the level of interest in database classes significantly.

1 Increasing the fun level in database system classes: Database system classes are typically known
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies
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as being rather analytical, sober and unemotional. This is partially due to the solid theoretical
foundation of relational database systems which are a typical part of classical database system
classes. In addition, the analytic skills required succeeding in modeling and mastering database
systems are typically considered difficult. Therefore we should try to embed the theoretical and
analytical topics in a more up-to-date and enjoyable setting. This might lead to an increased interest in
database topics, even if they are difficult.

In this paper | will present a software system that has been developed and used at my school to address both
aspects mentioned previously. The main idea of the system LeReSpo (a german acronym corresponding to
the application domain for which it had originally been designed) is to provide a software system that can be
used to play a Jeopardy-like quiz show. The system features a grid of questions on different topics and
difficulty levels to be used in a two team competition. The questions are hidden and revealed only upon choice
by either team. The team with more points earned based on correctly answered questions wins. In addition, a
single team mode (called question trainer) is also provided as a second game. The questions themselves can
be of different types and optionally with multimedia elements to further enhance the fun factor. More details
about the system are explained in section 3. The system can be used in different situations within an
undergraduate database class, e.g. for exam preparation or just to add a fun element in class.

Moreover the system has been partially developed, migrated and extended in a graduate information system
class in order to introduce object oriented database systems. The direct practical application and the ease of
use of the underlying OODBS greatly improved interest in OODBS in the first place and in database systems in
general as well. In future years the graduate students will already know the game from their own
undergraduate classes and are likely to be keen on understanding the underlying software and further improve
it based on their own experiences. The system is only in place for about 1 % years; therefore no significant
results can be reported by now but some promising comments from students have already been collected.

The paper is organized as follows: after a review of related work in section 2 | will describe some more details
on the concept and implementation of the LeReSpo software in section 3. Thereafter | will illustrate its use in
undergraduate classes where the game aspect is more important. In section 5 | will briefly elaborate on the
integration of this system into a graduate-level information systems class. Finally, | will conclude with some
ideas for future improvements which might be topic of the graduate-level class next winter.

6. RELATED WORK

As already explained in the introduction nowadays it is generally accepted that database system classes
receive less attention by students. This holds for computer science students as well as for non-majors. Also
students tend to dislike these classes and feel forced to attend them. This has been reported in literature (e.g.
[22] for Germany, [6] mainly for the USA, [1] globally) as well as in many informal discussions with different
instructors.

In order to revert this process several approaches to enhance student motivation for CS in general, as well as
for database system classes in particular, have been employed. In [7] several different approaches from the
instructor community have been assembled. The paper [11] tried to enhance motivation by using a database
practicum, whereas [10] already employed games in order to let students have more fun. The idea is very
similar to mine except that they used different tools. The overview of existing tools to support database
education discussed in [10] contains e.g. esql ([8]), WinRDBI ([5]), SQL-tutor ([13]), Kermit ([23]), Normit ([12]).
Even though this reference is already seven years old the list of tools is still almost complete. Whereas all
those tools focus on learning certain technological or conceptual aspects of database systems in detail, the
software LeReSpo as it is does not directly improve upon the learning process. It rather provides a game tool
for self- or group assessment where the outcome may improve the motivation to use one of the other tools in
order to score better in the next instance of the game.

There have also been approaches to employ sophisticated tools to teach database systems. These tools are
meant to increase the interest of students as well as to improve on the learning process itself. Examples of
these can be found in [3], [9] and [20]; the focus of most of the tools is on the SQL language rather than more
general database system concepts ([20] is an exception).

Many instructors see the reason for the disinterest in database systems in the analytical and theoretical
background required to learn the concepts. This does not seem to fit the life style of an ever increasing online
generation. To remedy this effect, many papers suggest using multimedia elements in teaching in order to pick
up students of this generation at the right spot. Examples for these approaches are described in [17] and [25].
Papers [15] and [16] also describe using multimedia elements but the main focus there is on improving upon
the learning process in general.

There has also been some work on including object-oriented database systems into the database curriculum
(e.g. [4] and [18]) which in most cases is of a more conceptual nature. This is also true for most parts of [24]
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which also contains a chapter on OODBS. The conceptual idea on including OODBS into a graduate class on
database systems is not subject of this work. The game application LeReSpo rather yields an interesting and
motivating example of using an OODBS in practice which may be used in the exercise section of such a class.

Parallel with the previously described development we observe an increasing interest and demand in e-
Learning. This is specifically true for computer science students. Thus tools supporting e-Learning in database
systems can already be found in the literature, e.g. [19], [21]. The tools described in [2] and [14] even go
beyond database system classes. | will later describe how the software system described in this paper can
also be used for e-Learning purposes in sections 3 and 6.

7. CONCEPTUAL DESIGN OF LERESPO

7.1 Conceptual Overview

The software system LeReSpo in its current form consists of three components as shown in Figure 1. These
are the persistent store for all data required for the games, an administration frontend for the database as well
as a player frontend.
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Figure 1: Conceptual Architecture of LeReSpo

Core of the system is an object-oriented database containing all data required for LeReSpo. The data model
for this database is shown in Figure 2. The database which is roughly structured in courses, categories,
games, media and questions is managed by a Java application for administrators, i.e. course instructors. This
application is used to create, modify and delete all relevant data for the game software. The other major
component is the player frontend which is used to actually play previously or dynamically created games
consisting of questions in the database. Details on these applications are explained in section 3.2.

The main unit of organization within the database are courses (cf. Figure 2); courses may correspond to a full
semesters course offering or to individual lectures as desired by the instructor. Courses contain the individually
created games by the instructor which may be either two player Jeopardy-like walls or single player cardbox
like games. Jeopardy walls consist of certain categories which are offered as column headers (cf. Figure 3).

Categories are used to organize questions thematically, where each question is assigned a unique category.
Questions currently can be of any of five predefined types. Additionally they may contain media objects which
may be either used for a sophisticated layout of the presentation of the question or be part of the question
itself. E.g. a video animation of schema normalization may be presented and the question is which error has
been made in the video. This also provides a handy interface on how to integrate external database
courseware such as [15], [16]. Each media object may be related to different questions. Every question can
have at most one video and audio assigned (as this is typically used for the task itself), but many different
images may be assigned for the layout.

7.2 Using administration and player frontend

Initially after creation of a course and corresponding categories in which the questions may be divided, the
instructor is able to upload the desired media objects which may be used for layout of questions as well as
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integral parts of the questions, i.e. sound or video clips on which questions are related. Reuse of media
elements is possible since they are managed separately from the questions and dynamically assigned by the
instructor.

SimpleTrainer Jeopardy

-size

47 < contains

Course
< belongsTo Game
-name name *
-description
1.1 *
. Category
-name
« apgearsin -description
1.1
* belongsfo »
MediaElement Question
-name; « contains Fname:
-description -description
-filename . -defaultPoints
-type * -questionText
Image Sound Video YesNo Knowledge MultipleChoice Puzzle Cube
-trueFalse -answer -correctAnswers -fragments -correctTerm
-incorrectAnswers

Figure 2: Data Model for Persistent Data (greatly simplified)

The instructor may then start creating the questions which may be chosen from certain predefined types.
These types are true-false questions, knowledge questions (answer is a string), multiple choice (with
potentially multiple correct answers) as well as cube (letters of a fixed term are arranged in a cube and the
term has to be identified) or puzzle (a statement is separated into several different fragments of given size; the
fragments have to be rearranged to reconstruct the statement). Example screenshots of these different types
of questions are shown in Figure 3.

After creation of the questions the instructor may choose to create personal games using the categories and
questions entered before. This is particularly appealing if certain aspects of the class need more in depth
training than others or specific aspects seem to be misunderstood. Note that an automated as well as semi-
automated generation of games based on a given set of categories is also supported. Automated generation
means that both categories as well as questions in each category are chosen arbitrarily for a given grid size.

Semi-automated generation refers to a manual choice of categories and size of the game where the questions
are then chosen automatically for the game.

After finishing the creation of games, in the current version, the complete database is transferred to the game
playing application (also a Java application) in a deployment step. The game playing application may then be
distributed and used by students or instructors. In the current version the database is replicated to each
installation of the application for simplicity of administration and to provide offline capabilities. Future versions
will probably directly access a single database server online, reducing the size of the game package and
making the content more dynamic. This is also required to web-enable the games later.
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Figure 3: Sample screenshots for true -false question ( top left), knowledge question ( top right) , multiple choice
question (middle left), cube ( middle right) and puzz le (bottom) questions

Games can be either the two-team jeopardy-style games (cf. Figure 3) where a wall of categories is shown
and gquestions of differing value are offered in each category to either team in turn. The other game option is
for an individual player. It is offering a fixed set of questions in arbitrary order to the player one after the other.
At the end of a game a graphical evaluation of the answers by category is shown, so that the students can
identify their own potential weaknesses. Currently in both game applications answers to questions are
automatically evaluated by the application and classified as correct or incorrect. This has the drawback that
minor errors to answers with strings (e.g. typos) are classified as wrong; in the future we plan to include an
optional manual classification of the answers at least for the jeopardy version. In that case the instructor using
the game in class can be somewhat lenient on minor errors.

8. USING LERESPO IN UNDERGRADUATE CLASSES

The software system as explained in section 3 can be used in any undergraduate course on databases. The
instructor uses the administration tool to assemble a catalogue of questions organized in categories
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Figure 4: Example of a two -team Jeopardy wall

corresponding to certain areas of knowledge in the course. He should also prepare a set of well-designed
games which are capable of testing the most relevant issues for the particular course. These games may be
used in different situations and for different purposes within a course:

f

Major interactive and fun element of a lectur  e: A Jeopardy-like wall may be used for this purpose;
the auditorium has to be subdivided into two groups which play as opponents. Either a group leader or
every participant in turn decides on the next question to choose and is responsible for the answer. The
wall should not be too large in order to keep time for the game limited and still be able to finish it. This
application scenario only works in lectures of limited numbers of students (up to around 50).

Minor interactive element of a lecture:  The simple trainer game may be used for this purpose. A
small number of dedicated questions is arranged in a game and is then presented to the class.
Students may apply for answering the questions individually. It may be used e.g. towards the end of
the lecture and every student getting an answer correct may leave the room. This enhances motivation
on answering in general and also raises the concentration level. There has to be a sufficient number of
questions for every student or the remaining group is released at once when all questions have been
used. It can also be used within the lecture to achieve a change of media and more interactivity which
is desirable from time to time. In this case rather small numbers of questions are typically used. This
application scenario is almost independent of the size of the group.

Practice session: The usage scenarios explained for lectures are also valid for practice sessions.
Actually since the number of participants is typically much smaller, it is much easier to use the games
in practice sessions. Teams can be real teams in this setting which may internally discuss solutions
before they are finalized. The Jeopardy game format greatly benefits from smaller groups.

Support of e -Learning: Since the games must be played offline in the current version where the
database of questions is delivered with the game playing application, students can take the application
home and use it wherever and whenever they want. This supports individual student preparation as
well as e-Learning. Note that both forms of games are suitable for individual preparation, even though
the Jeopardy wall seems biased towards teams. The fun factor is higher than for the question trainer
which is why many students will even prefer the wall game when they play alone. Learning groups are
also supported by this take home version of the games.

Exam preparation: The games are helpful in any stage of exam preparation. They may be used in the
final lecture or practice session to enforce particularly important topics by the instructor on one hand.
On the other hand they are as helpful for individual student preparation of exams (may be some hints
to the more relevant games by the instructor are appreciated) or for smaller student groups during self
study phases.

One of the next steps in further development will be to design and implement a web-based game playing
component which opens up new application scenari
education.

Finally 1 would like to raise the attention to inherent weaknesses of the system. The format of questions and
answers is only suitable for reinforcement of already existing knowledge; even in this context it should not be
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used for certain tasks, e.g. data modeling, which cannot be reduced to the question and answer setting. This is
somewhat diminished by the feature of using media files which could be used for more complex tasks. But it
should be noted that there are certain types of knowledge and capabilities that cannot be improved upon by
the system. Also the automated evaluation of answers might be critical: it is implemented based on a
somewhat lenient string comparison. A more sophisticated algorithm would be very helpful here, particularly
considering the possibility of student frustration. Imagine a student getting the answer correct but making a
minor spelling error which leads to no credit being awarded.

9. USING LERESPO IN GRADUATE CLASSES

One of the very nice aspects of the software system described in this paper is that it provides a second
application area: apart from being used as a playful learning tool in undergraduate education it may also be

used in graduate cl asses. I of fer a first semester

information systems where e.g. non-relational databases are introduced. Since the game software is a perfect
example for using an object-oriented database system, | included it into the class. Advantages of using an
OODBS in this scenario are:

1 Very small footprint of the embedded version of db4o which is used here

1 Zero database administration because it is used in embedded mode

1 Minimal persistence overhead: there is a single persistence class taking care of configuration of the
database as well as storing and retrieving objects

1 No impact on the entity classes in Java code: the implementation of the objects in the conceptual
model (cf. Figure 2) could be done in a straight forward way without having the persistence in mind

Altogether using an OODBS as opposed to a relational database has just been simpler and easier to do in this
context.

Therefore LeReSpo has been used as an example in
in certain situations. By showing this application to the students they believed in the benefits of OODBS
because the application could be easily understood on one hand and on the other hand was complex enough
to be taken seriously. The class provided an in-depth analysis of the usage of the OODBS in the lecture. This
analysis included the design of the persistence package on Java side which had to be stored in the OODB
later. The students were instructed to carefully design their persistent classes because of the automated
dependency persistence mechanisms in an OODBS; you have to be careful not to make your whole
application (including GUI) persistent. Also queries have been introduced to retrieve objects of interest from
the database to the application. In db4o queries have been expressed in either native code or in the query by
example style which proved very intuitive to students.

The analysis in class was extended by practical exercises which had the goal to implement small extensions to
the system or experiment with different configuration options of the database. In the future | plan to assign
comparison projects with other OO database systems and/or with relational databases (plus persistence
frameworks).

An embedded OODBS such as db4o typically operates schema-less. This seems to have the advantage of full
flexibility for the application programmer (which is typically considered positive by students) in first place. On
the other hand this leads to an increased complexity for the application programmer because there are no
constraints on which to rely on. Thus the application has to be implemented much more fault tolerant than
initially expected. There might even be new data types in the database which an old version of the application
is not capable of processing. This should still result in a working application. Many students in undergraduate
classes tend to dislike schemas and constraints because it takes them longer to achieve working applications.
By showing the effects of a schema-less database such as in this case, we could significantly raise the level of
acceptance for integrity constraints and schemas in our master class. This is an important learning process in
my opinion in order to value the benefits of a schema. In the class these problems were shown by using
different versions of the application on the same database. Also an extension to the original data model had to
be implemented which required significant work on both applications.

10. CONCLUSION AND FUTURE WORK

In this paper | have described the motivation, concept and implementation of a learning support tool for
database education. The tool provides students with two different types of games with which they can test their
knowledge of database topics by answering certain predefined questions. Questions can be of different types
with some focusing on a playful setting and others being more formal. The questions and games are stored in
an OODBS which is managed by a second application for the instructors. | have also described usage
scenarios for the games in undergraduate classes as well as for the system as a whole in graduate classes.
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The goals of the system are two-fold: on one hand | hope to increase the fun factor in database classes to
raise the level of interest of students. This has been steadily decreasing over the years and new approaches
are required to remedy this process. Definitely games are a valid method for making classes more attractive
(cf. [10], [25]). Therefore the system described is expected to be very helpful to this end. Initial observations
from using it in two different database system courses support this claim qualitatively. Also the interest in
OODBS in the master level class has been significantly improved by using LeReSpo as concrete example in
class.

On the other hand | hope to increase the level of knowledge of database topics by students in general (to
improve exam results and consequently the interest in database topics). This goal is supported by the games
application as well. Firstly, students tend to learn better if different learning approaches are blended within a
single class (such as games, lecture and traditional exercises). Moreover the games provide a good
foundation for tool-assisted self-learning where students can study the topics whenever and wherever they
want and still be supported by technology.

Altogether LeReSpo in its current state is already a very helpful tool supporting database education. But it
should again be noted that naturally it is only a supporting tool. Its intension is not to provide a means of initially
teaching new concepts. This has to be done in some other way. The tool can only verify knowledge which
already exists. Furthermore, by using the question and answer format for the game, certain (very important)
concepts cannot be enforced with the tool. In a database context this e.g. corresponds to conceptual modeling
or detailed query optimization. But still a fair amount of the topics in a traditional database course may be
trained by the Q&A style.

As of today the tool is very well usable but requires many extensions and changes to become even more
efficient and helpful. The first and most important issue will be to get rid of the database duplication very every
installation. The original development of the tool (which has been in a completely different domain, namely
trainer instruction for disabilities sport) had the requirement of offline usage. This is somewhat outdated
nowadays which is why we plan to migrate to a central standalone database server. This server is then used
by both the instructor as well as the student applications. Since the OODBS used is available in an embedded
as well as a server mode this migration should be rather simple. The next subsequent step would then be to
web-enable the game playing application in order to get rid of the necessity for local installation on the
student 6s comput er s a hdingdhdnge whidh wil be implenzented as aeseparaenpeoject.

Also it would be very beneficial to implement more types of questions (even with more gimmicks to enhance
the fun factor even further) as well as more types of games. There are already initial ideas for both in place,
but a concrete plan on how to implement them still has to be considered future work.

Regarding the educational perspective | would like to use the existing games and guestions in more classes
and perform a structured assessment. This could help in quantitatively proving the effectiveness of the tool.
Also this could be used to get more input from the students for further improvements. Currently the tool has
only been used in very few classes and therefore a quantitative student feedback has not been collected yet.

In order to base the experiences and ideas for improvements on a broader range of experience using the
game tool in different classes in computer science is an option. It should be pointed out that the current tool is
by no means restricted to being used in database classes (it had originally been developed for a completely
different domain) regarding the gaming aspect for undergraduate classes. Therefore the number of classes
where the tool could be used is big. Even considering the initial amount of work that is required to set up a
reasonable pool of questions | expect to convince a couple of colleagues to experiment with the tool in other
computer science classes as well. Coupled with a quantitative analysis and evaluation this could support the
claim of usefulness. It might actually prove more useful in one class than in others.

Finally in terms of eLearning which is clearly improved by the tool it would be extremely interesting and
promising to couple the game with existing approaches for learning tutors. Instead of offering fixed sets of
questions to the students the system could adapt to the performance of the particular student or group and
offer tailored questions which are particularly important for the given level of knowledge. The system could as
result of a completed game automatically suggest other games that might be of particular interest to the
student in order to improve his specific skills (or missing knowledge) best. In summary an inclusion of this tool
into more general eLearning tools seems to be very beneficial.
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ABSTRACT

This discussion paper introduces three very different methods and contexts for the use of peer assessment in
introductory database classes, each of which is supported by different learning software tools. In the first case
study, at Glasgow Caledonian University, Contributing Student Pedagogy is used, where students contribute to
the learning of others through the collaborative creation of a bank of self-assessment questions. This is
supported by the Peerwise software tool. Secondly, at Strathclyde University, students undertake formative
assessment of others in providing feedback on an initial element of a larger coursework assessment. A
number of virtual learning environments (VLES) are capable of supporting this method through customisable
discussion fora. Finally, at the University of Abertay Dundee, peer and self assessment are used in a group
project to adjust the group grade for individual students. This is effected through the use of the WebPA
software tool.

Keywords
Peer assessment; peer feedback, self assessment.

12. INTRODUCTION

Peer assessment by students of other students' work, both formative and summative, has many potential
benefits to learning for all concerned. It develops the ability to evaluate and make judgements, and in doing so
students gain insights into their own learning. The results of evaluation by peers can also provide a valuable
source of feedback. This paper describes a variety of approaches to peer assessment and feedback, and the
software tools which support them, which have been used within introductory database classes.

13. A CONTRIBUTING STUDENT PEDAGOGY IN AN INTRODUCTORY DATABASE CLASS

A Contributing Student Pedagogy (CSP) is an approach in which students contribute to the learning of others,
and value the contribution of others [7]. One example of a software tool which provides support for the
implementation of a CSP is PeerWise [4]. PeerWise provides a means to create an online repository of
multiple choice questions (MCQs) in which students themselves write the questions. Students can then answer
questions which have been contributed by others, and they have the opportunity to evaluate those
contributions. The authors of PeerWise assert that asking students to write MCQs, and to provide appropriate
explanations, gives a richer and deeper learning experience than simply answering practice questions which
have been provided by staff [3]. The possibility that questions may be poorly thought out, or that the provided
answers may be wrong, gives students an opportunity to develop skills in critical evaluation. The PeerWise
system is in use in a number of institutions throughout the world. The relationship of its use to exam
performance and the topic coverage represented in the students' contributions in introductory programming
courses has been studied [3,5]. Recently, PeerWise has been used in an introductory database course at
Glasgow Caledonian University. This section of the paper reports on the experience and on the topic coverage
represented in the student contributions within that course.
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13.1 Implementation

The module, Introduction to Database Development, was delivered over a short (6 week) timescale as part of
a set of short introductory modules within a first year course which is common to all computing programmes.
The main assessment instrument is a hand-in assignment, but there is also an online MCQ test. To
encourage participation in PeerWise, a component of the overall module mark (10%) was awarded on the
basis of that participation. Participation was required to be completed within weeks 2 to 5 of the module. To
attain full credit, students were required to contribute at least 5 questions and answer 10 questions contributed
by others. Students were made aware that they were not being assessed on the quality of their questions or
the correctness of their answers. For each question, students were required to provide a question stem and a
set of up to five answers, and also to indicate which answer they consider to be correct. They could optionally

provide an explanation of their answer. On answering

choice of correct answer, and also the distribution of answers previously given for that question. It is entirely
possible that the indicated correct answer may not in fact be correct, and the weight of opinion expressed in

ot her studentsd answers may r ef | e ddthetguestien.on alsbake ofOtobd e n't

and provide a text comment. Factors which students may take into account in rating questions may include, for
example, the correctness of the given answer and the quality of the explanation.

A total of 105 students contributed questions, which essentially is all the students who engaged with the
module. Of these, only 4 contributed less than the required 5 questions. The highest number of questions
contributed by any student was 10. The majority of students contributed exactly 5 questions. The total number
of questions submitted was 545, and the average number of responses to each question was 2.8. Most
students answered 10 questions, or a few more than that. However, 15 students answered double the required
amount of questions or more, and the highest number answered by any student was 45.

13.2 Evaluation

Evaluation of the CSP approach has focused initially on two aspects. Question quality is likely to be an
indicator of depth of learning. Writing a question which is challenging, and to provide good explanations for
correct and incorrect choices of response requires a good understanding, as does recognizing a good question

when providing ratings. Topic coverage gives a <collec

material and the relative importance of each topic.

13.2.1 Question quality

Denny et al. [6] have applied a metric to measure objectively the quality of student-created questions in their
courses. This has not been done yet in the initial analysis described here which focuses on the student ratings.
The average rating of questions which were rated by more than 10 respondents (a figure chosen to provide a
reasonable 6ébody of opiniond) was 3. 3. It i's int
question. For example, there was relatively little difference in average rating between a question which was a
simple true/false question (True or False: SQL can be used to create a database?) and a more sophisticated
guestion which requires a set of four SQL statements to be examined to identify the one which would correctly
produce a specified result. It seems likely that experienced instructors would rate the questions significantly
differently from the students. However, it is evident that students give low ratings to questions which they
consider to have errors, for example where the stated correct answer is not correct, or where more than one
answer could be correct. The provision of an explanation along with a question appears to have little influence
on the rating. From the questions with more than 10 ratings, the average rating for questions with explanations
was 3.3 compared to 3.1 for those without. In fact, less than 25% of the questions included explanations. It

erest

should be noted that no guidancewas gi ven to students on what constitute

aim of the exercise is to enrich the learning experience, not to simply create a bank of practice questions, the
quality of the questions is not the main concern. However, it seems likely that providing some discussion of
question types and quality could be beneficial in encouraging students to devise questions which require deep
understanding and to provide explanations.

13.2.2 Topic coverage

Denny et al. [4] studied the coverage of topics within student-created MCQs in an introductory programming
course. They concluded that the coverage was broad, included all major topics and showed a distribution
similar to that in assessments set by instructors. They also noted that a significant number of questions
touched on 2 or more topics. A preliminary analysis along similar lines has been done here with the database
questions. One of the decisions which has to be made in this analysis is the granularity with which topics are
defined. Denny et al. used coursebook chapters as topic descriptors, and noted in support of this decision that
these topics matched well to those identified in an international study of introductory programming courses
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involving 200 teachers at University level [12]. We have used a similar classification according to the course
structure.

The course materials were organised into 6 chapters:

1. Introduction to database systems, nomenclature and data models
Database design and relationships

SQL SELECT and aggregates

Normalisation

Indexes, SQL JOIN, INSERT, DELETE, UPDATE

Building database applications

This is a preliminary classification, and is not necessarily ideal. In particular, there are in some cases several
identifiable topics within a particular chapter. On the other hand, the structure is used by staff to guide the
setting of MCQ assessments, and is familiar to students.

The figure shows the distribution among these topics of students-contributed questions compared to that of
staff-created assessment questions. Topic 7 is included to cover topics which are not explicitly included in the
course but which students may have included on topics discovered through independent reading.
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Figure 1. Topic coverage of student and staff questions. Numbers on horizontal axis refer to course material
chapters, the content of which is indicated in the text

Figure 1 shows that all major topics have indeed been covered. The distributions of student and staff questions
are quite different. Although both show a bias towards topic 2 (database design and relationships), the bias is
more marked in student questions, while coverage of topics which are delivered later in the module is very
limited. It was also noted that questions were in almost all cases focused on isolated topics, with no real
integration of topics within a single question. Interestingly, the latter comment also applies to the staff
questions. There may be several reasons behind these results. The timescale of the exercise was quite
different from that described by Denny et al. These questions were contributed within the teaching time on a
short module, rather than over a period including exam revision time after teaching, which may explain a bias
towards topics taught early in the course. Students essentially had 4 weeks to contribute questions on topic 2,
and less than 2 weeks for topic 5. The nature of the topics covered in a database course may lend themselves
differently to creating questions than the topics in a programming course. Further work is required on topic
categorisation within database courses, and on the use of PeerWise in courses with different structures and
timescales.

13.3 Conclusion

The PeerWise system has been used in an introductory database course to support the creation by students of
a bank of MCQs. Preliminary work has been done in analysing
perceptions of question quality and their preference for topics on which to devise questions. For the latter,
there is some evidence of differences from the picture observed in programming courses, but further study is
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required to clarify this. Further study is also
experience.

14. PEER-BASED FEEDBACK

The issue of feedback is consistently highlighted in the context of student opinions of their experiences in
higher education. Typically universities and colleges have moved to encourage quick and constructive
feedback from lecturers to their students. There is however still an issue of the need to provide intermediate
feedback on students' ongoing work and it is here especially that peer-based feedback can make a particularly
useful contribution. As well as helping the recipient of the feedback, students also benefit by viewing the work
of their colleagues from a critical perspective. Students find that peer review based assessment encourages
reflective thinking and self-improvement at the expense of additional time demands. While there are issues
over the integrity of this process, simple, holistic feedback on review material submitted provides sufficient
student benefit to make this approach worthwhile [10]. It is further recognised that peer based review can
make a large contribution to building scholarly communities [1] as well as leading to significant improvements
in the quality of student work [13].

Arranging that these benefits are available in the setting of large class cohorts is a major problem that was
addressed by the Open University in the context of its introductory programming class by using a proprietary
virtual learning environment. The approach developed requires four discrete stages that control the operation
of a bulletin board:

1. Registration

2. First posting 7 bulletin boards are write only

3. Follow up posting i bulletin boards are read/write
4. Work completion i bulletin boards are read only

The stages govern the permissions on the board as shown and this fits with the work to be carried out by the
student. In stage 2, students are expected to post a part of their initial solution. In stage 3, they are expected to
review the work of another student and write some helpful comments. In stage 4, they complete their own work
using the insight gained during stage 3 both from their own interaction and by viewing the interactions of their
peers. This approach is particularly suited to complex problems where there are a number of ways of
addressing the issues involved. Entity-relationship modelling presents a very apposite domain for this kind of
interaction. ER modelling is essentially a social process where the designer can learn a lot from iterations in
the solution space. This is enhanced by discussing the problem with others and considering alternative and
sometimes incorrect viewpoints.

This study was carried out on an introductory Databases class for second level students. The class ran in a
single semester and provided 10 credits. The cohort included 107 students, most of whom were registered on
a BSc Honours degree in Computer Science. Students were presented with a scenario based on a hospital,
which could be represented in twelve entities and eleven relationships with assorted degree and optionality. By
this stage in the module, the concept of supertype/subtype entities had been introduced and there was a clear
opportunity to use such a formalism in the employment hierarchy contained within the scenario. Some many-
to-many relationships typically emerged during the analysis and there existed the potential for a recursive
relationship to represent supervision. In all, the problem represented a variety of challenges to students and
had a number of elements that were not straightforward to represent. The overall problem could generate a
number of correct solutions.

A number of common software platforms are capable of supporting the previously described posting
sequence. These can be categorized as virtual learning environments (VLE) or generic software that can be
tailored to incorporate the necessary capabilities. The Blackboard VLE" provides a typical example of the
former category. It supports a discussion board idiom that includes the basic functionality that is needed to
control asynchronous group interaction. The system allows the instructor to manipulate fora and allocate users
in particular groups to access these fora. The bulletin board supports text as well as paste-in images and
attachments. Control of permissions is mainly to define post anonymity, removal and tagging of posts, thread
creation and moderation. Moodle® supports a similar group-based forum concept. This implementation controls
the visibility of forum contents to users from outside the forum. It restricts students to posting to one thread but
permits reply postings to be made to multiple threads. Moodle allows pictures to be inserted directly into
postings. Turnitin® has also been extended to provide equivalent functionality.

! http://www.blackboard.com/
2 http://moodle.org/
® http://www.submit.ac.uk/static_jisc/ac_uk_index.html
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WebBBS* presents a typical example of the range of systems available in the second category of software
platforms. It can be tailored to support the required permission pattern to structure peer-based feedback in an
appropriate way. The interface is very simple with postings being categorised into threads in the same manner
as Blackboard and Moodle. Images cannot be posted directly but instead can be included by writing html tags
into the test of the posting.

Group 9 Discussion Board
Phase 4: Archive of Class Work

All Messages

12 of 12 Messages Displayed

*** Welcome *** John Wilson Mon, 19 Oct 2009, 9:55 a.m.
Thu, 22 Oct 2009, 3:17 p.m.
Re: Enhanced ERD Wed, 28 Oct 2009, 2:12 p.m.
Relatioships Thu, 22 Oct 2009, 11:25 p.m.
Re: Relatioships Wed, 28 Oct 2009, 4:51 p.m.
Initial Posting Fri, 23 Oct 2009, 12:535 a.m.
Hospital in-patient phase 2 posting Fri, 23 Oct 2009, 12:05 p.m.
Re: Hospital in-patient phase 2 posting Tue, 27 Oct 2009, 1:38 p.m.
Phase 2 Fri, 23 Oct 2009, 3:23 p.m.
Re: Phase 2 Wed, 28 Oct 2009, 1:19 p.m.
**# End of Phage 2 #*** John Wilson Fri, 23 Oct 2009, &30 p.m.
*** End of Phase 3 *** John Wilson Wed, 28 Oct 2009, 5:06 p.m.

Figure 2: Typical p attern of postings in one bulletin board group

WebBBS was chosen for the forum structure because of its simplicity and adaptability. Control of the posting
sequence was implemented as part of the WebBBS Perl script. Students were allocated to groups of four or
five and provided with instructions on the overall objectives of the process, the details of how to make postings
and the various deadlines. Figure 2 illustrates the typical sequence of interactions between users of the
system. A good posting will include a description of a difficult part of the problem and comments such as:

filn the above diagram | have produced the rel
However, in the scenario it says that a patient is assigned to a consultant. What | am unsure

of is whether my diagram should be changed so that the relationship is between patient and
consul tanto

A poorer solution (eg Figure 3) would simply list all the entities and relationships in the scenario without an
attempt to draw out the difficult elements. In this particular case, the student also experienced difficulty with the
process involved in posting images to the bulletin board. The follow-up messages (shown indented in Figure 2)
are posted to the prior contributor, apart from the post to the last contributor, which was posted by the first
contributor in the group. They vary in scope from a few terse comments to a more helpful and expansive
explanation (Figure 4)

14.1 Conclusion

This approach to organizing peer review has been found to be very effective in motivating student involvement
in assessed coursework well in advance of the final deadline. The imposition of intermediate deadlines
ensures that work is carried out in a more even manner than is typically the case with a single deadline. Most
students take part in the process and make contributions during both the posting phases. The overall quality of
the postings is variable, with some students misinterpreting the instructions and posting their complete solution

* http://awsd.com/scripts/webbbs/

° Postings are not anonymous although identifying details have been removed from this Figure.
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or making only a very terse contribution. Similarly response postings vary considerably in quality. Students are
instructed that the tone of the response postings is to be constructively critical and this always maintained. The
postings are not anonymous and this may produce a constraint on the material that is posted. Whilst WebBBS
provides a useful platform for this kind on interaction, the approach to posting images can present technical
challenges to students at this level.

Group 9 Discussion Board

Phase 2

Posted By:
Date: Fri, 23 Oct 2009, 3:23 p.m.

Databases — Phase 2

Entities:

Nurse, Ward, Bed.

Consultants, Junior Doctors, Drugs, Patients
Consultants, Drugs, Patients

List of Relationships:

Nurses, Ward - Many:1 - Mandatory

Consultants, Patients - 1:Many - Mandatory

Tunior Doctors, Patients - Many:Many - Mandatory
Nurses, Patients - Many:Many - Mandatory
Consultants, Drugs - Many:Many - Optional

I have completed the entity relaion diagram but I'm not sure how it would be uploaded.

Figure 3: Typical poor quality posting

Group 20 Discussion Board

Re: Databases

Posted By:
Date: Wed, 28 Oct 2009, 2:18 p.m.

In Respanse Ta: Databases
Hi, here are my responses to the questions you raised:
"T am not sure about the relationships between drugs and patients, and between drugs and doctors."

From the descriptions of the relationships that you've posted I can see that you're thinking about using
MN relationships between patient/doctor and drugfdoctor. M relationships are to be avoided and in
order to do so I'd suggest creating an intermediate entity that exists between doctor, patient and drug. If
you do this you'll end up with simpler relationships between the original entities and this new entity instead.

"Do doctors always prescribe a drug for a patient?"

It strikes me as though a doctor does not have to prescribe a drug to a patient. It does not explicitly
mention this in the description we were given but in real life plenty of people are admitted to hospital and

Figure 4: Typic al good quality response posting

15. PEER ASSESSMENT IN THE ALL OCATION OF GRADES FOR GROUP PROJECTS

The introductory database module at Abertay is taken in semester 2 of the first year by students from a
number of computing-related courses. The class contact comprises a one hour lecture and two 1.5-hour labs
per week per student, over 12 weeks. Group projects are used as the major assessment. These have been
successful in enhancing and sustaining students' interest in the subject matter, and working closely with peers
generally helps students undertake more active enquiry, contributing to the group effort. Also, reserving part of
the weekly lab sessions for project work enables a close dialogue between the students and lecturer. The final
group product is graded, and forms the majority of the module grade. As with group projects in general,
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students are concerned that grades should be fair, i.e. vary depending on the contributions made by
individuals. This is mirrored by staff concerns that students should not pass the module purely on the strength
of others. Group presentations, where students are graded individually, contribute to this but are insufficient as
the weighting is fairly low compared to the product itself. Therefore the grading of the product (the gro u p
database application and associated documentation) also required a way of individually adjusting grades.
Initially, an attendance-based method was used. Students were allowed to miss two of the weekly in-lab group
meetings without penalty, to account for unavoidable illnesses etc. However, the grades of students who
missed more than two meetings were reduced by one number grade (on a 20 point scale where 20 represents
A+, 9 represents D-, 0 non-submission) per meeting missed. This method was found to address the issue of
contribution, but to have some major drawbacks: firstly, it relies on the lecturer maintaining accurate
attendance records at all times, secondly, and more importantly, it also penalised students who made their
contribution to the group work mainly outside of class, while not penalising students who contributed little
despite attending class. Finally, this method had no student input, which is now regarded as good practice in
assessment and evaluation (see, e.g. [11]). In an attempt to improve the process, and to avoid the drawbacks
described above, peer assessment as part of the grading process was first introduced last year.

15.1 Implementation

In researching the experiences of others, several themes emerged. Several authors have described problems
where students were required to discuss and agree their grades publicly within the group. For example,
Cogdell et al [2] reported that students "did not like giving low marks to colleagues face to face. Consequently
non-contributors would get the same marks as everyone else and the rest of the group would feel resentful.
Alternatively the group would mark a member down and this person would complain vociferously." Other
authors agree that peer assessment should be performed in private; for example, Lejk and Wyvill [9] found
that students were more discriminating in their peer assessment when it is performed secretly. Lejk and Wyvill
[9], among others, also emphasise the importance of including self-assessment in the process, in order to
avoid over-generous students effectively penalising themselves. Kennedy [8] presents another, similar
scenario, and found that there was little overall variation introduced in the grades through the peer assessment
process, and that many students expressed reluctance to judge their peers. On the other hand, Kennedy
observed that other students were keen to discriminate, and that this could lead to dysfunctional groups, with
uneven distributions of tasks in the group right from the beginning of a project, when domineering students
ensured they undertook the most demanding and credit bearing tasks. Kennedy questions the reliability and
validity of the process also because of observed wide inconsistencies in students' judgment of each other. In
Kennedy's scenario, self assessment was not incorporated, and whether the peer assessment was public or
confidential is not stated.

Based on the literature, it was decided that the peer assessment used should be confidential, and include self-
assessment. WebPA [14, 15], open source software developed for this setting by the University of
Loughborough, was used to facilitate the process and minimise any administrative burden. The students in
each group were asked to rate every group member in five distinct areas, based on those suggested by
WebPA [14]:

1. Co-Operation: This covers attendance at meetings, contribution to meetings, carrying out of
designated tasks, dealing with problems,. helping others in the group.

2. Communication: This covers effectiveness in meetings, clarity of work submitted to the group,
negotiation with the group, communication between meetings and providing feedback about the
contributions made by others in the group.

3. Enthusiasm: This covers motivation, creativity and initiative during the project, including finding out
about methods beyond the taught materials.

4. Organisation: This covers skills in self-organisation and the ability to organise others. It also covers
planning, setting targets, establishing ground rules and keeping to deadlines.

5. Contribution: This covers the overall effort put in by an individual during the Semester.

For each area, a rating scale of 0-5 was used:
Score 0 : no help at all
Score 1 : quite poor
Score 2 : not as good as most of the group
Score 3 : about average for this group
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Score 4 : better than most of the group
Score 5 : really excellent.

A | Bl c | ol E]F] &6 | H | [ [0 ] K
| 2 |Student A GO GM1 G2 GW3 G4 Group mark overall B0% B16
| 3 311, CO-OPERATION 4 ] 4 3 3 Web-PA score |Final Grade
|4 |02 2 COMMUNICATION 4 3 5 2 1 Student A 1.16) 86.52% B17
| 5 |Q3 3. ENTHUSIASM 4 4 4 3 3 Student B 1.4 95.99% A19
| B | Q4 4 ORGAMISATION 3 3 3 2 2 Student C 0.95 79.06% B16
| 7 |95 5 CONTRIBUTION 4 5 4 1 2 Student D 0.5 BO011% C12
| 8 | Student E 0.96 758.32% B16
| 8 |Student B GMO GM1 GMZ2 GM3 Ghid
| 10| @1 ;1. CO-OPERATION 5 4 5 3 2
|11 Q2 0 2, COMMUNICATION 5 4 5 1 1
| 12|33 : 3. ENTHUSIASM 5 5 5 3 3
| 13|34 ;4. ORGAMISATION 4 4 4 4 1
| 14 Q5 ;5. CONTRIBUTION 5 8 5 5 5

15
| 16 |Student C GMO GM1 GMZ GM3 GM4
| 17 |31 : 1. CO-OPERATION 4 8 3 3 o
| 18 |02 2. COMMUNICATION 4 4 4 2 o
| 19|03 : 3. ENTHUSIASM 4 4 3 3 o
| 20 |34 ;4. ORGANISATION 3 8 3 2 2
| 21|95 ;5. CONTRIBUTION 4 8 3 1 o
2
| 23 |Student D GMO GM1 GMZ GM3 GM4
| 24 |31 : 1. CO-OPERATION o 0 1 3 2
| 25 |02 2. COMMUNICATION o 0 2 3 1
| 26 |33 @ 3. ENTHUSIASM o 0 1 3 3
| 27 |34 4 ORGANISATION o 0 0 3 2
| 28 |05 : 5. CONTRIBUTION 1 0 1 3 3
29
| 30 | Student E GMO GM1 GM2 GM3 GM4
| 31|31 : 1. CO-OPERATION 2 1 3 3 2
| 32 |02 2. COMMUNICATION 1 1 4 4 2
| 33 |03 : 3. ENTHUSIASM 2 2 4 3 4
| 34 | Q4 ;4 ORGANISATION o 1 3 4 2
35 1095 - 5 CONTRIBEUTION 2 2 4 5 4

Figure 5. Sample WebPA output for one project group

The WebPA software allows staff to review individual results and also aggregates the scores into a final grade.
Staff also select the weight of the peer assessment component, in this case 50%. An example of the WebPA
output for a single project group, is shown in Figure 5. The grades in column K are on the Abertay grading
scale (where A20 is the best possible; D9 the lowest pass mark). The group mark, B16, was converted to a
percentage and then the individual grades converted back to the Abertay scale.

15.2 Evaluation

Once installed by Information Services, WebPA was easy to set up. This requires a number of steps,
uploading module and student information (using templates provided), creating the assessment with relevant
dates and a marking form, assigning the students to groups. WebPA allows for the use of single sign-on. In
the second year of operation however, unforeseen problems were encountered in that most students could not
log in and received no error message either. Eventually, the problem was fixed by Information Services. It

turned out t hat authentication relied on the studentsbd

very recent migration of the student email provider, email addresses did not all follow a single pattern. Despite
these teething problems, which resulted in a two-week delay and countless unsuccessful attempts, students
were keen to participate. However, it was decided not to apply the 100% non-submission penalty for students
who had clearly participated in the project and earlier plans to seek formal feedback on the process from
students this session were abandoned.

Once the students had left their peer and self assessments, group grades were entered into WebPA and its
algorithms applied to calculate individual grades. The results, and detailed ratings, were inspected closely by
the lecturer. As expected from the observations of group work in labs, several patterns of group outcomes
emerged. In some groups, there was very little (or even no) variance, resulting in all students being awarded
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the group grade. In other groups, there were large differences, resulting in a wide differentiation of individual
grades.

As in the example of Figure 5 above, the five different categories were used effectively, and different scores

given. This indicates that students took care in arriving at their assessments. Many added thoughtful and

reflective comments to their scores. This helped reconcile the very occasional wide differences between the

scores given to one individual by the group members. The written comments were also useful in the few cases

where the ratings were very different f rimgrolasseb &/hdreect ur €
necessary, academic judgment and performance in other module elements were used to arrive at a final
grade. There was no evidence of students fAganging upo
their grade through giving themselves a very high score.

Informal feedback was received from several students by email. This showed that students found the software
easy to use. One student was initially concerned: "Can | just confirm that my ratings for the other group
members will not be displayed for all to see? | just feel that this will cause problems as already there have
been accusations of 'Back stabbing' between group members, it& crazy | know." Following assurance that
individual ratings were confidential, the student commented: "It worked fine and was very easy to use! | think
all group work modules should have this at the end, it& excellent."

15.3 Conclusion

While a full evaluation is yet to be carried out, initial experiences with this method based on two instances of

operation are positive. The system has now been used with two cohorts, each with about 20 groups and 80 to

100 student s. Not a single complaint has been recei ve
indicating that students do find the system fair.

16. OVERALL CONCLUSION

The three very different examples introduced in this paper illustrate the potential for the use of peer
assessment and feedback in introductory database classes in a wide variety of contexts and illustrate a range
of software tools which are available to facilitate these processes. The approaches and tools used have been
shown to be applicable in the teaching and learning of databases and have succeeded in engaging students in
peer activity. Further work is required to evaluate the impact on learning and to identify activities and topics
within database classes which may benefit from these approaches. As an aside, while the use of these tools is
not specific to databases, or any other subject for that matter, they may have one additional use which is
unique within our discipline: one thing they all have in common is that they each make use of a database and
they could be nice examples of case studies which demonstrate the real-world importance of databases!
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ABSTRACT

Skill in querying databases using SQL is a fundamental outcome expected by industry from anyone who has
completed a course in Database systems. Unfortunately students often have difficulty with applying
fundamental SQL concepts and find writing SQL queries a complex task. This paper proposes a new approach
for teaching SQL by using SQL patterns which are based on a checklist approach. Patterns and pattern
languages are widely considered to be a useful tool and method to model design experience, both in
architecture, where they were originally conceived, as well as in many computer-related fields. Many
researchers have proved that using patterns can help the students to learn the intended concepts. This paper
introduces the use of SQL patterns in database education and proposes their use in training students to write
complex queries in SQL.

Keywords
SQL, PATTERN, CHECKLIST, TEACHING.

19. INTRODUCTION

Structured Query Language (SQL) is today the standard language for querying relational and object-relational
databases. Constructing database queries in (SQL) is a pivotal skill required by many developers because of
the interaction of application programs and databases. Therefore, learning SQL has become mandatory for all
Computer Science students. There are several aspects of SQL that cause difficulties. Some researchers
attribute this to the nature of SQL that it is fundamentally different from the other skills that students have to
master [14].

This paper discusses some of the issues and proposes using patterns to solve the highlighted issues. The

pattern approach is used as a structure to present the common scenarios and appropriate common solutions.

We argue that understanding SQL design patterns is critical to SQL learner so that learners understand the

common SQL design patterns and have a framework for common SQL solutions. SQL is unlike traditional
programming languages. There are no mechanisms for flow control, loops, variables and no methods for
storinginter medi ate results [7]. Hence ASQL | everage O6predic
patternso [7].

The structure of the SQL patterns which are introduced here are unlike other design patterns. They are written
based on the checklist approach [11, 16, and 17] which will reduce the complexity of the patterns and make it
easier for students to match the pattern to the problem.

20. TEACHING SQL

Before we start discussing the methods of teaching SQL and the problems encountered within those
approaches, we need to make sure that we understand the nature of learning SQL. In fact, students learn SQL
by solving problems and reflecting on their experiences; an approach known as Problem Based Learning
(PBL) [18]. In this section we will describe the learning taxonomy, PBL approach, and how they relate to
learning SQL. Then we will discuss some current issues in solving SQL queries that students face during their
assignments and exams. Looking at how humans accumulate knowledge make the problem in learning SQL
much clearer. In the beginning, let us discuss two taxonomies: Bloom and Gorman. Bloom (1956) proposed a
taxonomy which classified forms of learning. He identified three major levels of learning, and argued that
upper levels should not be attemptedbef ore | ower |l evels had been mastered
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six stages: knowledge, comprehension, application, analysis, syntheses and evaluation [23], as shown in
Figure 1a. Gorman (2002) proposed a simplified taxonomy, as shown in Figure 1.b, with just four levels: What,

How, When and Why [ 24]. Comparing both taxonomy, we
iknowl edge and comprehensiond while Gormands AHowo al
Gor mands AWhenod aligns . wiFimaBl poBds mamhasal y Dipsol evel
AEvaluationo.
/Why
4
3
. 5]
Analysis -
c.
m 2
/ o
" Comprehension /
What
/
L
Figure l1a : Bl oomés Taxono| Figurelb : Gor mands T¢

Renaud et al. looked at theories of learning such as those of Bloom and Gorman and noted that the reason
students sometimes have difficulty applying database skills, such as SQL, is that they do not get the required
knowledge. The authors argue that it is thus very important to convey core knowledge first and later students
can construct skills (such as SQL) up on top of that core knowledge. [22]. In other words, we are teaching the
knowledge (what) but not how, when or why to apply in a certain context. Students learn the concepts during
the lectures and learn how to apply by solving many problems. In today SQL courses, students experience
many difficulties in matching the knowledge learnt in lectures with that knowledge to the given SQL problems
in the lab. Because, students do not know how to apply such knowledge, when to apply or why to apply it. That
is a result of their not having experience in solving SQL problems. The question is how to build such an
experience within one or two courses. We are arguing that students need to be exposed to SQL problems and
to solve them. Then, students can build a strong background in solving SQL queries. However, students are
consuming a lot of time and efforts solving each problem depending on its complexity. We need to understand
why students are consuming such time and effort, and why they sometimes give up solving questions in their
assignments and exams. As we mentioned, students learn SQL by solving problems using Problem Based
Learning (PBL) [18]. Figure 2 shows the problem-based learning cycle.

This cycle, also known as the PBL tutorial process, begins when the students are confronted with a scenario
that represents the problem. Their immediate action is to identify the relevant facts which help them to
represent and understand the problem better. This leads to the generation of a hypothesis about different
solutions. Occasionally, there are gaps in the knowledge that requires identification and research through self-
directed learning (SDL). The students will apply this new knowledge in relation to their problem statement and
the hypothesis and will eventually evaluate this situation to end up with an abstract knowledge that they need
to reflect upon. Figure 2 illustrates this cycle [18].
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Figure2: The problembased learning cycle [18]

To clarify this further we need to discuss the steps that students follow in solving SQL problem and highlight
the main issues in each step. Also, we will discuss how our approach will help in minimizing such issue:

Stepl: Fact Identification (The When):

When students are given a problem and asked to solve it by writing SQL queries, they are supposed to
analyze the problem and try to understand the mai
knowledge and experience in solving such a problem will be the major driver in performing this step
successfully. Here are some questions that we would like to discuss at this step:

[1] Are students able to identify the relevant facts from the scenario? Students need to understand the
given problem and be able to list related facts depending on how complex the problem is.

[2] How long does it take them to identify these facts? This depends on both problem complexity and
students' knowledge.

[3] How accurate are these facts? Sometimes students misinterpret the query at this stage, and when the
foundation is incorrect it leads to an incorrect query.

According to the previous learning taxonomies, students need to get some knowledge about SQL concepts
(What) and the way to apply such knowledge to a given problem (How) before attempting to solve any SQL
query.

Step 2: Idea Generation (The How):

After analyzing the problem, the students need to decide how to solve the problem by generating some ideas
and hypotheses. However, let us look at these questions:

[1] Are they able to generate hypotheses and ideas? The ideas that will be generated will be driven by the
fact identification step. Renaud and Biljon state that 'SQL is essentially a declarative language, which
all ows us to specify what we want and not how
identify the facts of the problem (what), they have difficulties identifying (how) to solve it.

[2] How close are these hypotheses and ideas to the given problem? SQL writers have to work with sets
and reason about values [14]. As students become experts in solving SQL queries, their ability to
solve complex query become better.

Step 3: Knowledge deficiencies (The What):

Are the students able to identify holes in their own knowledge to implement their Ideas? This is not necessarily
a given. Actually, this is probably where most difficulties occur. Bratvold, Begg and Campbell [12] argue that
many people, especially those with the least knowledge, overestimate their own performance and ability. They
find that those who most need training are the least likely to acknowledge it. In learning, this probably means
that novice SQL writers will not necessarily be aware of the deficiencies in their knowledge. Bjork [20] agrees
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that most people who fail to assess their competence accurately in a given area will err on the side of
overconfidence. Kruger and Dunning [21]arguet hat st udentsdé | ack of competence
of their ability to realize it and to take remedial action. Thus this particular phase is where we have to focus our
attention 1 and this is why we present design patterns here. If learners are able to identify the facts and
generate ideas, then the design patterns will provide the lacking knowledge in a convenient format. This does

not rely on the |l earner6s own assessment of their kno
required knowledge is simply provided in a handy format for the learner to use. In addition, in terms of time
spent to find related information, Mitrovic notes that

novices, as students may waste too muchti me wander i ngo[ 25]

Pausing to reflect on the first three steps which we considered as the majors facts in solving SQL problems,
we can realize where the major issues are.

[1] Firstly, students do not have enough knowledge analyzing any SQL problem which makes it more
difficult.

[2] Secondly, exposing students to SQL problems where the concept is newly introduced and not yet
mastered by the students prevent the students from finding the facts that are embedded within the
SQL problem or even in generating ideas to solve it.

[3] Thirdly, novice SQL writers will not be aware of the deficiencies in their knowledge and also consider
the time they will take to find the required knowledge.

Providing SQL learner with SQL design patterns will help students to become familiar with common SQL
problems and related solutions. Therefore, student 6s Kk
SQL Patterns provide the | acking knowledge in a conven
assessment of their knowledge, which might well be completely wrong: the required knowledge is simply

provided in a handy format for the learner to use.

Step 4: Applying new knowledge (The How):

During this stage, students use self-directed learning (SDL) to apply their hypotheses. Renaud and Biljon
conclude that SQL is a skill and learning it is "essentially constructive” and therefore we "need to identify the
foundation" upon which SQL is built [14]. Furthermore, "the absence or insufficient understanding of these
concepts will inevitably lead to failure to truly understand SQL". The previous stage, if done correctly, will lead
into this stage. By the time the learner progresses to this stage, he or she should have the wherewithal to apply
the new knowledge.

Step 5: Abstract knowledge:
At the completion of each problem, the students reflect on the abstract knowledge gained.
Step 6: Evaluation - Write and Test the Query (The Why):

Students will eventually need to evaluate their hypotheses in light of what they have learned. They apply the
knowledge and assess the results here. During the evaluation stage students might revisit the first (fact
identification) or the second (idea generation) steps.

Studying the learning taxonomy and the PBL (figure 3a,3b and 3c) one can notice that students attempt to
perform the upper level of the learning taxonomy before having mastered the knowledge encapsulated in the
|l ower l evel s. Thatds why students have a shaky founda
Therefore, we are proposing an approach that is intended to bridge the gap between what students are doing
in solving SQL queries (which is based on PBL) and what learning theory tells us about how people learn.
Anderson argues that discovery-based learning leads to greater retention of knowledge, which is obviously
what PBL is striving towards [26]. However, in terms of learning theory, this discovery-based approach could
lead to frustration and the student giving up. The point of the pattern is to bridge the gap and to guide the
discovery process. This will prevent the student from wasting a great deal of time searching for answers in the
wrong places. Whereas exploration of the available information is good if this activity is productive [25], but
unguided exploration could just as easily lead to students becoming discouraged and not learning anything at
the end of the day. How the patterns will help students to solve SQL problems by avoiding the discussed
issues. This will be discussed further in section4. The example shown in the next section demonstrates how
students should solve a simple SQL problem.
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Figure 3a: How students are expected to solve SQL problems in
light of problem-based learning in terms of learning theory. The
arrows depict the role of SQL patterns
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Figure ®: Solving SQL problem underoblem-based
learning (PBLtheory

Figure 3bHow students solve SQL problems in light of problem-
based learning in terms of learning theory. The circle depicts the
amount of time and effort spent at each stage.

20.1 An Example
To be precise, when students are attempting a particular SQL problem scenario, they should follow the
following steps. Let us look at this scenario:

Example 1: Write a query to display Employee Name, Department name and Salary for each employee that
earning salary between 500 and 1500

Fact Identification:

[1] Details of all employees must be displayed
[2] Details are not all in the same table
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Idea Generation:
[1] Gather related information from multiple tables

[2] Tables need to be joined by matching values in related columns. Need to select the required matching
columns from the two tables i.e. Those which should match to ensure that the data in one table is
related to the data in the other.

[3] Not all details need to be returned by the query
Knowledge deficiencies (Syntax):
[1] Understand the correct terminology for this action i.e. join

[2] Determine the correct SQL syntax to gather information from multiple tables i.e. name both tables in
FROM, and use WHERE to specify which column values should be matched

[3] Finding out how to filter details from joined tables i.e. specify column names in SELECT

New knowledge:

Select e.Emp_name, d.Dept_name, e.Salary
From Employee e, Department d

Where e.Dept_Id = d.Dept_Id

And salary between 500 and 1500;

There are a few points that we need to address regarding the above scenario:
[1] This scenario is a common query that is carried out daily in organizations.
[2] The facts that are identified will apply to all similar problems.
[3] Therefore, the generated ideas should match the facts.

[4] The knowledge deficiencies should provide the bridge between ideas and implementation. Without this
the learner might well get stuck after the idea generation.

[5] Most similar queries use similar code (with a change in name of the tables and columns), which
makes the pattern applicable in various contexts.

If this is the case, then, our approach is to collect all similar problems and their related solutions so that it can
be used by others (perhaps a novice learner). This is ultimately what we will refer to as a 'SQL pattern'. In other
words, each generic problem type, with its related facts, generated ideas and the required knowledge will be
collected together to become a 'pattern’.

To solve the highlighted issues in teaching and learning SQL we propose a new technique based on two main
approaches: patterns and checklists. As mentioned earlier, the pattern approach is used as a structure to
present the common scenarios and appropriate common solutions. The checklist approach is used to ease
identification of the pattern which matches the common problem. Section 4 will elaborate the pattern concept
further. However, before doing that we will discuss, in section 3, how to write each problem related fact and
generated idea using the 'checklist approach'.

21. CHECKLIST APPROACH

A checkli st can be described as fa | ist of factors,
dimensions, the presence, referent, or amount of which are to be considered separately, in order to perform a

certain task” [16]. There are different types of checklists, as defined by Scriven [16]. For example: sequential
checklist, strongly sequential checklist, weakly sequential checklist, diagnostic checklist and the criteria of

merit checklist. We are using diagnostic checklist.

Atul Gawande followed this same approach and obtained some interesting results which he recounts in his
latest book, The Checklist Manifesto: How to Get Things Right. He argues strongly that checklists were an
effective remedy to "ignorance, uncertainty and complexity” [11].

21.1 Value of Checklists in Learning SQL

When students are given a complex task, they are up against three main difficulties: faulty memory, distraction
[11] and poor assessment of their competence. In addition, some query writers skip crucial steps even when
they remember them. The checklist approach provides protection against such failure [11]. Rowlands
recommends using checklists to support student learning and performance by suggesting that well-designed
checklists identify steps students should take to complete complex tasks [17]. Strickland provides students
with checklists to "catalogue the items that should be included in a project or task"[19].
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In this paper, we will focus our discussion on checklists that support students in solving SQL queries. As was
discussed in section 2, students need to derive the related facts from the given SQL problem. Many students

cannot I i st al | the facts because they simply donoét

similar SQL problems written as a checklist might well make it easier for them to match and select the related
fact.

22. SQL PATTERNS

The idea of patterns emerged from the architect Christopher Alexander [9] and is now commonly used to
systematize the main principles and pragmatics in the Architectural fields. Those ideas have inspired many
other fields like IT and education to use patterns. Therefore, within the computer science field, different types
of patterns appear for example Software Engineering Patterns, HCI patterns, SQL design patterns and
pedagogical patterns. There is a growing interest in the possibility of using patterns in teaching.

SQL patterns are just like any other patterns in one respect. In the same way that anyone can apply standard
code design patterns in programming languages, he/she can also apply design patterns to SQL. SQL design
patterns have appeared in a book written by an Oracle employee, Vadim Tropashko [7]. His SQL patterns
apply directly to Oracle SQL. This manual is valuable as it categorizes and describes the most common SQL
structures and design patterns. It would be beneficial for an expert as they must understand the most efficient
way of writing SQL for complex database queries. Managers may insist on formulating these processes as
mandatory in the production and maintenance of their organization's databases so as to improve these
standards and therefore improve the quality and productivity of system development projects. This book is
unique in its approach and serves the professional as well as the academic since it is founded on theory
suitable for all types of SQL query problems. However, the novice learner cannot utilize these patterns
because of their limited knowledge and experience in writing SQL.

Therefore we are introducing a new set of SQL patterns that are intended to help the novice learner to master
SQL in a limited time. We are firm believers in creating symmetry through design patterns where it is
applicable. Using good modelling techniqgues and naming conventions on data and process definitions will
enable easier code generation. All patterns have a systematic structure like the one below.

Pattern section Definition

Reference This part will have a number, so each pattern will contain a unique
number. This is used to link or refer different patterns

Name Each pattern will have a name that is easy to remember and track

Keyword A few words that summarize the content of the pattern. These

keywords will be used for later search about any patterns when
the collection is in electronic status.

Problem SQL common problems will be presented here

Fact A checklist of the problem related facts will be presented here

identification

Idea generation The solution will be based on checklist approach where a number
of scenarios will be listed and the learner will select the most
appropriate.

Knowledge Many code structures will be presented. Each will match one or

required more scenario that was selected on previous section (solution)

Examples This will provide SQL code and table snapshot that refer to above

code structure showing a step-by-step display of how the result of
any query can be calculated. The reason of this is to use visual
presentation and to animate the execution of the code so that
students can develop better mental models of what is described.
Table 1: pattern's structure

Let us look at this scenario: when students are given the SQL question and SQL pattern in table 1. In the SQL
problem, students have to retrieve some information that resides in two tables and it should meet some
criteria. Then, we are assuming that students can notice two things: that they need to harvest information from

two tables and |link them to fASel ect 0intherKdywdrdisectiom &ithih n
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each pattern. Many patterns can be found that include
problem section where they can match the problem in their hand with the problem in the pattern. As soon as

students can match the right pattern with the given problem, they will be able to solve the problem. The other

sections: Fact identification, Idea generation, Knowledge required and the Example will provide them with the

required knowledge to write the query. Table 2 shows another pattern.

Reference 0001

Name Querying from multiple tables

Keywords SELECT, JOIN

Problem Gather information from two tables.

Fact [ ]Information is stored in more than one table
identification

[ 1 The rows need to be filtered (OPTIONAL)

[ ] The returned columns need to be filtered (OPTIONAL)

Idea Need to link related rows in the two tables

generation Need to filter only the rows that are required by the query

Need to filter only the columns that are required by the query

Knowledge 1. Linking two tables is referred to gminingthem. This is done by identifying a column in each tg
required which is used as the link between them. In SQL, this is formulat&fldERE tablel.column_name

table2.column_name
2. We filter rows by usirg a conditional statement in th&®VHERBEpart of the query. E.gWHERE
ISYRSNI ¢ CSYI f S¢
3.  We filtercolumnsin the SELEQFart of the query. E.(SELECT Name

Example Get the names, department names and salaries of employees whose salary between 500 and 1500.
Facts: Information is stored in Employee and Department tables. Both Rows and Columns need to
be filtered

Ideas: Need to link the two tables using department_id

| Dept_Id “ Dept_name “ Loc_lId |
| 10 “ Accounting || 0011 |
|2o “ HR ||0013 |
| 30 |||T ||0101 |
|4o “ Sale ||0015 |
| 50 “ Shipping || 0018 |
| 60 “ Marketing || 1101 |
| 70 “ Services || 1105 |
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Emp_Id || Emp_nam m Dept_Id || Salary
| Emp_name “ Dept_name ” Salary | €
E [ Shipping [1500 | 113 || Al S0 | 150ﬁ
[Fay [ Shipping [0 | %25 || -Fay 20 | 130
| Ross “ Services ” 700 | | 206 ” Ross 70 | 700 |
SELECT e.Emp_name, d.Dept_name, e.Salary | 101 || Ahmed 20 | 2000 |
FROM Employee e, Department d | 100 ” King 20 | >000 |

WHERE e.Dept_Id = d.Dept_ID
And Salary Between 500 and 1500;

Table 2: Pattern - Querying from multiple tables

Reference 0002

Name Using Subqueries
Keyword Subquery

Problem Gather information

Fact identification

[1 Report information from one table 7 referred to as MAIN table
[ 1 Filter the information based on data in another table T
referred to as SECONDARY table
[ 1The returned MAIN table columns need to be filtered (OPTIONAL)

Idea generation

Describe the result needed from the secondary table
t hat

Need to filter only the columns that are required by the query

Deci de how to use result to filter t

H

Knowledge required

1. The query on the secondary table is called a subquery or inner query.
2. ltis usually enclosed in brackets in the outer query
OUTER QUERY

(INNER QUERY)

3. Theinner query returns a SET of values, and these values are used in the WHERE
section of the outer q uery to filter rows in the main table. Eg.
SELECT *

FROM main
WHERE somevalue in
(select values from secondary)

4. If the inner query returns only one value, we could use:
SELECT *

FROM main
WHERE values =
(select values from secondary)

5. In number (3) above, the outer query checks for values IN the set returned by the inner
query. The outer query can also check for the existence (or non-existence) of returned
values. Eg.

SELECT *
FROM main
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WHERE EXISTS
(select values from secondary where someco  nstraint)
Or
SELECT *
FROM main
WHERE NOT EXISTS
(select values from secondary where someconstraint)

Examples Get the name of the person who earns the lowest salary.
Facts Main table is employee, secondary table is employee. We need only the name of the
who earns the lowest salary.

Ideas:

1. Inner query needs to return one value: the lowest salary.
2. Outer query needs to use this result to filter rows of employee table to return only
the employee whose salary matches the lowest salary returned by the inner query.

Main query
e returns
single raw
SELECT Emp_name
FROM Employees ?
WHERE Salary = c
(SELECT MIN(Salary) S
EROM Emp_Id | Emp_nam Dept_Id || Salary
e
| ; .
Employees) / 113 Ali | 50 || 1500 |
|205 Fay | 50 H 1300
I_l 206 RoSS [70 [ 700
700 Ross |101 | Ahmed | 20 ||2ooo |
|1oo | King |2o ||5000 |

Table 3: Pattern of single raw subquery

23. CASE STUDY

The research described here focuses on the application of SQL patterns in the process of solving a complex
query. A design case offers a realistic framework for exploring, using and observing the usability of SQL
pattern in practice. The context of research was solving SQL problem using SQL patterns. The task was to
solve the given problem first without SQL patterns, and then using some relevant SQL patterns. The following
SQL problem was given:

Write an SQL statement to find all employees who earn more than the average salary in their department.
Display Last name, Salary, Department Id and the Average salary for the department. Sort by Average salary

They were provided with the following patterns in the second stage of the task:
- AGroupcFiond pattern
- AGouping RowsoOo pattern
- fBSub Queriesodo pattern
- Muerying from one table twicedo pattern

The study results were analyzed in light of a pre task and post task questionnaire. A pre-task questionnaire
was given to the participants to provide insight on their level of knowledge and experience in SQL. Three PhD
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students participated. All consider themselves novice SQL developers. One student had worked with SQL
before. Two students had 0-6 months and 1 had more than 3-5 years experience in working with SQL. The
participantd solutions (with/without patterns) were analyzed as follows: skills in exploring the problem and
identifying the related facts, the correctness of the SQL query, and the ability to match the given patterns to the
given SQL problem.

In our study we found that most of the participants could not solve the problem without the given patterns as all
claimed that it was hard to remember how to solve the query and all they could remember was the select
statement. All of them agreed that SQL patterns helped them to recall their knowledge and provided them with
the core SQL constructs they required to solve the given problem. However, most of the participants could not
produce a 100% correct solution. Common participant errors include missing the linkage clause from self-join
table query and they did not include the non-aggregated attributes in the GROUP BY clause although the given
patterns included such information.

The main contribution lies in the fact that this case study investigates the usefulness of SQL patterns from the
participanetws apdimat ohevisame ti me how c oThe carentstudpis
too small to be conclusive, but what emerges is that a more substantial study is required to confirm the value
of SQL patterns in helping the novice to solve more complex queries. The study is considered an indirect
assessment of the conventional approach in teaching SQL patterns.

24. CONCLUSION AND FUTURE WORK

In this paper we have discussed some of the issues in teaching and learning SQL; mainly in solving SQL
problem where novice struggle in providing the right solution and we have proposed SQL patterns as a solution
to overcome some of the discussed issues. A preliminarily study of using SQL patterns in solving SQL problem
was presented and conclude that future research could investigate the contribution of SQL patterns in novice
learning SQL as well as SQL developer. The study aims to focus on developing skills in solving complex query
as well as the effort (time, correctness, etc) taken by learner. Furthermore, this study highlights on the users
comprehension of the main advantage of using SQL patterns. We intend on embarking on further research in
order to refine SOL patterns and to obtain more empirical evidence of its efficacy in learning SQL.
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ABSTRACT

Relational algebra is a fundamental aspect of relational database theory that it is important for students to
understand. Experience suggests that students find it difficult to grasp the main concepts for a number of
reasons. One of these is due to the lack of practical implementations which would enable students to test their
understanding of the algebra. A small number of practical implementations of relational algebra do exist, for
example the WinRDBI teaching tool [1] and the db++ DBMS [2], however these are primarily text based and
therefore can be error prone and unintuitive.

In this presentation we will demonstrate and discuss a graphical relational algebra teaching tool which has
been developed to be used by undergraduate and postgraduate students who are studying database modules.
This project is the result of a final year undergraduate project, and the presentation will outline the need for a
relational algebra teaching tool, give a demonstration of the tool, and an evaluation. The web-based interface
uses drag-and-drop functionality, to minimize errors and increase usability, and the presentation will discuss

student 6s experiences of using this typerien fTheitooltalsa f ac e

assists the |l earnerds understanding of relational
algebra query, as well as the result of the query, so that the students are able to evaluate the correctness of
the queries that they have produced as well as improving their understanding of the relationship between the
algebra and SQL.

An evaluation was carried out o npreiimindrg edules frdnsthatewaliationt
will be discussed. In the test half of the students were given the system to use to answer a number of queries,
and half were required to produce their answers on
experiences of using the interface as a learning tool as against less sophisticated means of learning relational
algebra. The students were asked to provide feedback on using the tool and their feedback will be evaluated,
in particular a number of suggestions for improvement to the tool were given, some of which are leading to
further student projects.

Keywords
Relational algebra, relational theory, teaching tool.
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ABSTRACT

This paper describes a group work assignment forming part of the end of module assessment on a second
year undergraduate database design and management course at Thames Valley University. Students were put
into teams of four and allocated a case study which was used for the analysis, design and implementation of
an appropriate relational database. The group work element of the assessment involved each team member
taking on the role of Lead Researcher to investigate and then instruct their peers on a specific database
management issue that had been introduced in a lecture, but required further analysis and application to the
case study. The group work was conducted through
combined efforts of each group were assessed by means of a presentation given to tutors for which a single
group mark was given. Lead researchers were encouraged to pitch their findings at an appropriate level, to
critigue each otherds wor k and learning doetheir geers. Whis ypomoted
increased levels of collaboration and engagement, which enhanced the learning process and resulted in high
levels of achievement overall. The use of the VLE ensured transparency in the group working process and
provided a more convenient and effective way for students to collaborate.

Keywords
Collaborative learning; group work; student centred learning

27. BACKGROUND

Database Design and Management (DDM) is a core second year module running on all Computing UG
courses at Thames Valley University (TVU). The University has an overall commitment to broadening diversity
and widening participation in higher education which manifests itself in a diverse student population with a
range of abilities and backgrounds. Many students come from ethnic minorities or are international students
where English is not their first language. The DDM module aims to cover the main principles and techniques
involved in designing, implementing and managing relational databases and is delivered on all computing
related full time and part time courses.

28. STRUCTURE AND DELIVERY OF THE MODULE

The first part of the DDM module focuses on database analysis and design techniques and on gaining
practical skills in SQL. Students are introduced to some preliminary entity relationship modelling and MS
Access database in a first year module and these basic concepts are developed further in DDM using
progressively more difficult examples. Oracle is used to explore the capabilities of SQL and to construct a
small but non trivial relational database for one of a number of case studies provided by the tutor. The second
half of the module focuses on an introduction to some of the issues involved in managing databases, including
database security, transaction management, performance monitoring and optimization issues. The full time
undergraduate course is delivered as a one hour lecture and double practical session run over a single
semester spanning 15 weeks.

29. UsE OF THE VLE IN DATABASE TEACHING

Over the years increasing use has been made of Blackboard, T V U &idual Learning Environment (VLE), to
support teaching and learning, though this has tended to be at level 2 (Document Distribution) within the five
level model proposed by Van der Craats, McGovern and Pannan (2002) [1], with lecture slides, supporting
handouts and assessments being made available online. Students were also given a fairly extensive SQL

Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies
are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy

otherwise, to republish, to post on servers or to redistribute to lists, requires prior specific permission.
© 2010 Higher Education Academy
Subject Centre for Information and Computer Sciences

42|Page

gr ou

tran



tutorial containing SQL exercises to work through in preparation for the first assessment, a written SQL test.
The basic problem encountered with this approach was that many students took the materials and
disappeared, reappearing only for the test which was attempted with varying degrees of success.

As a result of this, it was decided to introduce short weekly online multiple choice tests. When used
appropriately, it has been shown that class tests can improve attendance and provide effective formative
feedback to students on the progress of their learning [2]. They also reflect basic good practice of reflecting on
previous material in courses where skill or knowledge is built up progressively [3]. The mini tests enhance
student engagement in the material and prepare them for a more extensive SQL paper based test which
students sit in week 6. In order to motivate students, the best three out of four tests contribute 10% to the
total module mark. St udent s are al so enc ou Masgieavestfasmulatingpckallepging
query requirements, which, if unsolved by other members in the class, attract extra marks.

The use of this teaching strategy and these assessment methods has resulted in high pass rates for the
practical SQL element of the course. The purpose of the intensive SQL element is to prepare students for the
end of module assessment which runs in three parts. The first involves constructing a data model with
associated documentation for a case study provided by the tutor. Four to five different case studies are used
so that each is allocated to up to four students, randomly selected, who then make up a team with
responsibility for producing a working system for that scenario using Oracle isqglplus. No user interface is
implemented at this stage. Discussions are carried out between members to discuss scope and assumptions,
but the actual implementation is done as an individual assignment. The final part of the assessment involves
group work to produce a 30 minute presentation on various database administration aspects of the case study.

30. ASSESSMENT USING GROUP WORK

The group work element of the assessment has been subjected to numerous revisions over time, as problems
have been encountered and reacted to. The choice of group work has clear and well documented benefits for
this type of task: as well as reflecting the real world where individuals are required to cooperate with others to
achieve a task it also allows students to learn from each other and for the group to undertake more substantial
investigations than they might have undertaken on their own. Another increasingly important consideration is
that growing student numbers have created pressure for more efficient methods of teaching and assessing
students. Marking group assignments is one way of reducing the volume of marking and managing increasing
numbers [4].

However, group dynamics are often difficult to manage and group work difficult to assess. Group work on the
module was subject to the classic and well documented problems associated with team working: the
unfairness of the lazy student who contributes little but ends up well rewarded thanks to the efforts of his
peers; or, worse still, the deserving student who fails a module having been encumbered by a dysfunctional
group on a crucial group work assessment [4]. A number of different options were tried to deal with these
issues, each with their merits and drawbacks. The radical solution would have been to eliminate group work
altogether and ask students to write individual reports on the topic areas. However, the result of this would
inevitably be more superficial coverage of the issues. The learning objectives required students to apply some
fairly challenging concepts introduced in lectures to their case study organization and it was felt that that time
and the constraints of TVU guidelines on the length of assessments for second year modules would preclude
any meaningful investigation of these topic areas. Moreover, some of these issues are not straight cut and
require a more discursive approach.

31. PROBLEMS WITH ASSESSING GROUP WORK

In order to deal with issues of differing levels of effort from students, an element of peer assessment was
initially introduced. This allowed group members to redistribute a portion of the pool of marks awarded by a
tutor for the end of module presentation, thus rewarding industrious members with higher marks and reducing

mar ks for members who hadnodt pull ed their weight.

Yet when given this chance to alter the marks of errant group members, very few students grasped this
opportunity. In fact it was noticeable that students who were often the most vociferous when it came to
complaining about their group members, failed to make any adjustments to individual scores. Whether scoring
was done in secret or in the open made no difference in this respect. This was a common problem in peer
assessment. Students tended to see this as the job of the tutor, not the student. The view appeared to be why
should they have to suffer the wrath of a friend whose mark they had been responsible for downgrading?

Another issue concerned the question of what exactly students were marking. Was it the process employed in
producing the final product, or was it the quality of the product itself? Should a student be rewarded for turning
up on time to all meetings, or should that student be rewarded only if he/she actually contributed something
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meaningful? This was a source of conflict between group members. Students who had missed the occasional
meeting argued that they had contributed more than other students who had attended regularly. However,
levels of contribution to product were difficult to assess, whereas contribution to process was easily appraised
by checking minutes of meetings and this therefore tended to be used as the basis for allocating marks. Ideally
these two elements should both be present in any group work assessment [5]

32. THE SOLUTION ADOPTED

In view of the above problems, it was decided to take assessment away from students and back into the hands
of the tutors and to utilize Blackboard to provide transparency of both process and product. Each group of four
students was allocated a group facility on Blackboard, with a discussion board, group email, file download area
and virtual classroom permitting online chat. Groups were private, i.e. inaccessible to anyone outside the
membership of the group, with the exception of the tutor who had guest access.

Each group member was asked to take on the formal role of Lead Researcher for one of the four topics to be

covered in the final presentation: database security, integrity, performance and backup. Their topic choice had

to be agreed with the rest of the team within a week of the assignment being issued. The lead researchers

were expected to investigate and publishi ni t i al f i ndi n daskboard fadilith leyia deadjjne setby 6 s B
the tutor. The initial findings could be in the form of a short presentation or an overview document, supported

by a paper or Internet article which they considered to be particularly relevant. Other members of the group

had then to comment on the clarity and relevance of the initial findings, using the appropriate discussion thread

on Blackboard. A deadline was also set for feedback from group members. In this way every member critiqued

the work of the others and evidence of this was provided on the groupds discus
The lead researcher was responsible for taking the feedback on board and for producing PowerPoint slides for

his/her topic for inclusion in the final presentation.

Students were reminded that all members of the team would be questioned on all aspects of the presentation,
not just the areas they were responsible for developing, so lead researchers were tasked with devising
methods for ensuring that other team members would be confident to field questions on their topic area. Tutors
monitored Group pages on a weekly basis and provided generic feedback or advice, as necessary, in the form
of an announcement posted to the whole cohort.

A presentation lasting 20 minutes was given by each group in the final week of the course, with each lead
researcher presenting his/her topic. This was followed by 10 minutes of questions. The group work was
assessed hy two tutors who awarded marks based on:

Scholarship and understanding;

Application of findings to the case study allocated to the group;

Ability of group members to answer questions on the material presented,;
Quality of the presentation delivery.
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33. EVALUATION

7.1 The Tutor Perspective

The scheme described above was implemented as an experiment in cooperative student driven learning
involving two seminar groups each with around 20 students. The overall results were encouraging and it was
deemed a success overall, though with some reservations.

To start with, all but two of the students adhered to the strict timescales set down by tutors. Initial research

was posted in good time, but although approximately half the cohort had made a serious attempt to evaluate

and summarise findings from vari ous tseoburlcaersg e tghuea nottihteire
from the I nternet and passed this off as their initial
was posted to the VLE by a tutor reminding lead researchers to check that their postings were in a form that

could be easily digested by the rest of the team. A more powerful impetus for change came, however, from

the more pointed messages from other students in the group who complained in no uncertain terms about the

quality of the material and asked for it to be amended.

Feedback from team members was also variable, with most students diligently taking on their role of reviewer
(Figure 1), while others contented themselves with a few cursory comments (Figure 2).
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Courses My Links | Library Services Student Support | Comrmunities | Content Collection

Here is my feedback on your notes so far. Overall good stuff

X Presentation Notes

1. Make it more specificte Company: More detail on dataie customers,employees, sales etc

2. Would all data be secured in the same way ? Would there be a priority for specific data areas
3. Datathreats could be badly trained data entry staff. Have data quality protocols guide ?

Read only access for staff in warehouse. Need to print address labels from dbase for boxes

5. Accounts- Deal with suppliers. Sales/Credit Control deal with Customers

6. Passwords-Strength monitors need to be alphanumeric 6-8 characters change every 3 months
7. Security Policy update every 8 months as matter of course be aware of emergingthreats

¥ Presentation Notes

1. Maybe mention number users and affect of busy periods eg 9am-1lam

llﬂlﬂllﬂllllﬂllﬂlilqj

2. What are expected queries and transactions?

3. Set performance parameters. What do you expect from system?, back end and front end egtime to retrieve arecord.

4. Mention Oracle tools that solve problems eg ADDM {Automatic Database Diagnostic Monitors) Oracle.com is a good pl
to look for more info.

5. Indexing- Rapid access to certain area,s improves performance. 3 types B Tree Bitmap and Function

= | Don't forget to look at alternative sources and quote them if necessary

Figure 1: Example of comprehensive initial feedback from group member to lead researchers
Total views: 5 Your views: 1
Hi

| have read everyone's research notes and i think its ok to put into the presentation slides.

Figure 2: Example of short response to initial feedback from group member to lead researchers

The minimum expectation was that there should be some acknowledgement that students had considered the
material that had been posted by their team members. Lead researchers were instructed to evaluate all the

feedback they received, remembering that they were th
adopt a critical approach to what was put before t h e m, rat her than blind accefy
suggestions. The aim was to foster studentsd confi denc

have been shown to affect achievement [6].

The next question posed to lead researchers was i what means are you going use t
members understand and can answer gquestions on your to
to face meetings, online briefings and even a multiple choice test could be followed in the discussion threads

on Blackboard.

Tutors monitored the group pages periodically and also posted occasional hints or general observations in the
form of announcements on the VLE, but they did not interfere in or influence group processes directly. This
was left to the students. One of the main points needing to be reinforced was that good grades would not be

achieved unless the materi al was clearly applied to t
security, it was not enough to talk in general terms about restricting access to data; the presentation had to
address the specific roles, access rights, Vi ews, et c
database.

Contact between team members was very largely online, right up until a day or two before the assessment
date, when groups needed to come together to rehearse their presentations.
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Judged overall, the content of the presentations was marginally better than that of previous years; the main

difference however was a marked improvement in student cooperation, confidence and ability to answer

questions. It is difficult to explain why this was so, after all, the process followed online mirrored in general

terms what normally happens with group work: work is split up between students, students go away to

research a one aspect of the work and then come back to assemble the results into a coherent assignment. It

is the tutorsd belief that in the case of the DBMS expe
process and product could be tracked on each groupdés B
that students produced the deliverables expected of them. Secondly, the esteem of some of the weakest

students from difficult backgrounds was enhanced by their lead researcher status which allowed them to

produce initial findings without being pressurised or influenced by stronger members of the team.

Analysis of the discussion threads showed that in most cases there had been a serious attempt at evaluation
and synthesis of material covered in the assignment and at passing on knowledge to fellow team members.
Significantly, with the exception of two students who failed to post initial research, a single mark was awarded
to all group members with no complaints from students.

7.2 The Student Perspective

Student satisfaction and motivation are important factors in measuring the success of any new teaching and
learning strategy. An evaluation questionnaire completed by students revealed positive feedback on the group

wor k. 94% of students fistrongly agreedodo or flagreedo t
supporting the group wor k; 75% Astrongly agreedd or fAa
me to learn a lot fromot her group memberso (the remainder were ne
ffagreedo that all group members contributed in equal m

di sagreeingd and the rest neut maaidnificantly higHeresatisfactohratttheam que s
in previous years where responses in the agreeing categories tended to hover around the 50% mark.
However, a notable statistic was that in spite of this favourable feedback, 54% of students agreed with the
stat ement that Al would have preferred to write a repor
than do group worko, testimony perhaps to the difficuldt

34. GENERAL FINDINGS AND CONCLUSION

Much attention has been focused in recent years on constructivism and alignment in education [7] and on the
importance of the reflective practitioner in striving to achieve this in designing learning outcomes and
assessments. This paper describes changes made to the teaching of the DBMS module in order to improve
the group work experience of students so that the learning objectives of the module could be better achieved.
The changes harnessed the capabilities of a VLE to provide an environment for a more effective and
transparent group working process, showing that when groups work well, students learn more [8]. Although
group work may not be the assessment of choice for many students, it reflects the reality of the work
environment and develops experience and skills that cannot easily be acquired by other means and for this
reason merits the attention of reflective practitioners.
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