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Unit 10: Database Development

Level: 1and 2
Unit type: Optional specialist
Guided learning hours: 60
Assessment type: Internal

Unit introduction

50 you use the Internet to search for nformation, such a5 music tracks, tems in
an online shop or rain times? I 20, the chances aré thal you are using 3 database
Wwithout realsing 1! Many IT systems involve the use of dataases and It s mportant to
understand how they work

Ditaiases are designe to hold data n a digital form, for example, a record for cacn
computer game in a shop. Database tools can be used 10 ensure the data fs valkd and
accurate. They also allow Informalon 1o be resticted {0 certain Individuals and 1o be.
anaiysed and prosonted in reports.

Job oles Include databise administratars who oversee the performance, ntegrity and
Securty of a system and database managers who are responsible for the way a company.
manages, organises and stores It information

I this unit you will nvestigate the features and uses of databases by axploring what
they are and what you can da with them. You wil be e 10 apply some af your findings
10 your own database solution

You will a0 learn how 10 use database software 10 design, develop and test relational
databases for a brief. Once complated. you wil aview your databasa, having obtained
feedback from olners, and evaluate possibie Improvements.

I particular this unit develops sKils from Uit 2: Technology Systems and the folloving
oplional unis: Unit 9 Sproadshot Devolopment and Unit 12 Softiare Development,

Learning aims
I his unit you i

A understand the uses of and tools/techniques used In databases
B design a relational database

 develop and test  rolational database

D review the fnished reiational database.
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Learning aims and unit content

What nesds to be learnt

Learning aim A: Understand the uses of and tools/techniques used in
databases

Wy are databases used?
The purpose of database software is o store, manage and exiract a large amount of
organised information for one or more users.
Know why organisations use databases (o

improve productivity
« make decisions.

« present information
iterpret data

o pertor

« manage large datasets

Examples of uses o a database:

« healih (data - doctors, patients, appointments)

« cmployment (data - name, payrol, department)

« agencles (data - cllet, services, rosorvations)

« salo of goods (data - orders, goods, invelces)

o libraries (data - books, loans, members)

calculations

« police (data - offenders, crime, officers)
Tools and techniques used In a database

Tools and technigues include,
o table sructures

10 characteristcs
validation rules

oo

Indexing
records
relationships

o sorts

* queries

(A Usted n earning aim )

continuea
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What needs to be learnt

Using databases to improve working practices

Improving productivty and accuracy n a database, 0.0

« creating and presenting fivancil reports

« record keeping

« backing up data

« collaborative working

« scarching and planning information.

Databases and relationships.

Types of databases, o g

o local

« online (ueb)

« it flle(contains  sngle tabla o information)

« refationsl (uses common identifers found within a data set consisting of two or more
related tables)

Types of relationships, e.g.

« one-to-one i a relationship betuween one record In the irst tabl hat corresponds to
xactly one record in the related table

many is & hip where ach record i the first table rray have many
linked racords in the related table, but will tll have only one carresponding record in
the first table

= many-to-many is  relationship where cach record i the first table may have linked
rocords in the rolated tabl and vice versa.

Learning aim B: Design a relational database

Designing a database
Designs should be based around the intended purpose and user requirements as
definet i brief 1o solve 2 probiem,
Design documentation, including
« nardware, software and other resources required
« entity Relationship Diagram (ERD), ncluding entiies, attrbutes and relationships
« validation and verification procedures.
input and output screens/forms and reports
« consiraints (e.g. hardware and software avaiabiliy)
o st plan with test data to test functionaity
« 2 brief outlne of aternative design ideas.

ks e 30335 P Lo et 030 e &
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What nesds to be learnt

Learning aim C: Develop and test a relational database

Software tools and techniques to develop a relational database
Create and it
« single and mulliple table siructures with appropriate fied characteristics, incuding

o ekt names.

o fekd data types, e.q. alphabetic (text and mema), Aumerlc (number, currency.
and date/time). alphanumerlc (text and memo). logical (yes/no and trusfalse)
webs (yperlin), lookup wizards.

el sizes (e.9. byte, integer. long integer. single, double and decimal)

o el formas (e.g. fixed and decima paces)

o default values

valldation rules and text, which applics 10 a range, format and lengih for different

data types Including Inpia masks

indexing (o.g. primary key. foreign key)

o crante new records (e.q. populate tables with data manually o import  data set
from an extornal source (lext il or spreadshet))

o cdit and delete existing racords of data

« create, oot and deete relationships

o use wizards.

Create and edit forms, ncluding:

+ simple forms (5.9, data-entry and main menu forms with Imited functionality)

= customised forms, which suil users and purpose. o.g. a data-eniry form thal
faclltatos accurate data oniry, has an appropriate user Interface with programmabie.
buttons that run events (navigation, add new record, delete record. print record)
‘and main men forms alowing users Lo access sub-forms (e.g. data-entry forms),
run querles and view roports

« subeforms

« forms shouid
o allow navigation between sub-forms
o enable the entry of data into single and multpe tables
o have appropriate entry.form fiekd fengtns
o provide clear labelling of entry-form fields
o provide insrucion fields where necessary.
& incude validation checks on fisd entries as appropriate
o dolete exsting forms,
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What needs to be learnt
Use reports:
o create and edit reports 1o present mesningful Informarion for & purpose: and speciic

Users. using features (e tls, page ayou, colours, fed selection. date/time.

arouping, ntroducions and images)
« delete exsting raports
Use sort:
o sort records using 2 sinie feld (alpha or numeric ascending and descending)
= sort records using mltile fiids.
Use queries
« quories with singl citeria on onc or o fckds using relatonal oporators
o aeries with multipl criteria using a least two tables, making Use of ogical

operators (e.g. AND, OR, NOT) and wildcards
Automation, scurly and usabiy 6.9
« automated tasks using macros
« security o protect the datatase
+ provide onscreen user navigation and instructons. .

Testing a database.

e testing process:

o Test the relational database for functionaity. purpose and usabilty

« Use feadback from ofhers, for example, on the database's funcilonallty, s usabllty.
and its performance.

« Consider possible Improvemants and/or refinements o tha relational database, for
‘xample, additional tables, additional querles, forms, reports, automation (maros)
and security

« Provide onsereen user navigation and Instructions.

Learning aim D: Review the finished relational database

Reviewing a database.
Review the finshed refational database for:

« the usar requirements and user experience (c.q. usabillty and rellabiliy)
« fitness fo purpose

« any constrants (e.g. hardure and software avallabilty)

« strengths and improvements.

H P Type here to search ‘Specification - One. Kay@b.
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Assessment criteria

Level 1

Level 2 Pass.

Level 2 Merit

Level 2 Distinction

Learning aim A: Understand the uses of and tools/techniques |

used in databases

AT Idontity the uses of
databases and how the
tools/tachniques are
used in e diferent
databases.

Loarning aim B: Design a relational database

2AP1 Explain the uses of
databises and how the.
tools/techniques are
wsed In o afferent
databases.

2AM1 Review haw the.
tools/techniques are
used in two databases

o Improve productiviy.

accuracy and usabillty.

201 Discuss the strengtns.
and weaknesses of the.
databases.

182 Idontity the purpose and
wser roquirements for
the database.

183 Produce a design for a
database with guidance.
including a single table
database siructuro vith
2 data enury form,

20,72 Describe the purpose.
and user requirements
for the database.

20,2 Produce a design for
2 relational database,
including
& database structure

- atestplan.

262 Produce a detailed
design fo a relational
database, incuding
« alternative designs
« a dotailed databse.

Structure
« test date

28.02 Justty final dosian
ocisions, explaining how
tne relational database.
il Ul the stated
purpose and User
requirements, and any
Constraints n the design.

Level 1

Learning aim C: Develop and 1.

AV 19 /476

a @ Q

1612 Distinetion

164 Dovelop a database with

‘Specification - One. Kay@b.

2c74 deveop aremionst |

2C.M3 Develop the database
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Level 1 Level 2 Pass. Level 2 Merit Level 2 Distinction

Loarning aim C: Dovelop an te
104 Develop a database with
@ renlistc data set with
quidance, ncluding:
« 2 single tabie strusture
« a data-enty form,

1G5 Test the functionality
of the database and
Fepalr any fauls wih
guidance.*

st a relational database
26.P4 Dovelop a reational
databise with a realistc
data set which includes;
+ two tables
o sortrecords
« data-entry forms

2605 Test the functionaity
and purpose o the.
relational database for
funcionalty, repairing
any faults.~

Loarning aim D: Review the finished relational database

26M3 Dovelop the database
demonsirating
aviareness of users
requirements and
accuracy. To Include:
« customised data
ety forms.
« queries and output
aata reports
« onsereen navigation
and guidance
264 Gather fesdback from
others and use i o
Improve the database
and test any addilonal
functionaity. repairing
any faults.

2609 Refine the database
Solution using automated
ool and techniques to
improve productiviy,
accuracy and the.
presentation of output
data, taking account of
usor foodback "

D6 Identity how the final
dataase fs sultable for
the user requirements

20.p6 Explain how the final
database 15 sutanie for
the user requirements

20,145 Review he extent (o
which the finishes
database mees the

20,04 Evaluato the finshed
database against the.
design and justity any

and purpose and purpose. user requirements, changes made, making
considering feedback. recommendations for
from others. further improvements to.
the databse.
“Opportunity 10 assess mathematical skils
#Opportunity o assess English skills

Teacher guidance

The special resource required for this unit s database software that alows the creation
nd use of relafional database structures.

Kay@b.
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Teacher guidance

The spcial resource required for his uni s database software that allows the creation
and use of relafional database structures

Loarmesrs will also need  brief to design and develop a database against
A brief should include:

« purpose

cllnt” and usor requirements for the database

 1asK(s) the database must perform
« information the database must supply. In what form and o whom
+ data 10 be input into the database, how and from where

 the processing that s required In the database.

& the lovelof security nceded 1o access the database.

The tasks, data and processing In the brief must meet the following requirements.
(a5 a minimum):

 at st two tables with appropriate fied attrioutes, Incucing names, sizes o
formats, data types, validation ules and text

« define appropriate primary and foreign keys

5 given data sot containing at least 50 records

« at asst one one-to-many relationship between at least two tables.

sort records using single and multple icids

at least two data-entry forms, which enables eniry of data into single and/or

mulipl tables.

main men form, which lnks 10 the data-entry sub-Torms and includes options (o
fun queries and view roparts

at least five querios, which searches for meaningful

multiple crteria in at least two tables, using relationa

widcards

formation using single and
‘and logical operators and

at st three reports to present meaningful nformatian for @ purpase and
audlence.

Assessment guidance

s unit Is assessed Internally by the centre and externally veriied by Pearson. Please.
oz this guidance in conjunction with Section 8 Interna assossment.

Learning aim A

Learmers wil investigate databases by describing the main uses of datasases, s well 35
the purpose of the tool/lechniaues they Include

For 28.P1: loamars should explain the uses of databases and how the fools/fochniques
are used I two given databases, ¢.9. an appointmen system for a doclor's surgery that
Stores recorts of patients. appointments and mecical isory. vith ths ntention of Using
foatures such as roports Lo dentty the numbers of cancelled appointments n any given
month. The two databases snould be designod for diferent purposs

k)

H P Type here to search Unit 10 Database D.
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For level 1. a5 a minimum, leaners should identiy the uses of databases and how the
toots/techniques are used for two databases, Including tabies, felds, records, queries and.
roports.

For 2AM1: earners should explain how the 1ools/techniques of the databases could
Improve produciviy. accuracy and usabillty. e.q. sending an automated mall ot fo
very patient in the database using thir address detals, explaining important news.
about the surgery.

For 22,1 Iearners should ook at the databases in mare detail and consider the
Strengths and weaknesses of he product. They should discuss at least one strength and
one waakness

Learning aim B

Learmars should now have an understanding of what databases are and should be able to
distinguish between diferent types of databases. They wil be ble to apply what they.
find out curing thelr Imvestigation of databases n the development of theif ou relational
database.

Learmars wil design, develop and fest a relational database.

Learners should be given a brif, which will allow them Lo design a relational dalabase for
2 given purpose. The brief should Ideally be witten with a clent’ in mind, ncluding clear
objeciives of wha they want the database 10 perform and present. This will nclude & o
data sot containing al least 50 rocords that learnors.

Wil be expected to impart into the database.

Contres are encouraged to use evidence from the development of the database as part of
the learners digital portiollo (Uni 3: A Digital Portfolo).

For 28.P2: To produce a design for a rlational database, learmers must irst bo able 1o
understand and Interpret the purpose and users requirements for the product, rlating
this 10 design Ideas for e product. Thay should be ablc 1o provide  descripton of the
relatonsl database and what i I intended to be use for

For lovel 1, as a minimum, learmors should identiy the user requirements and purpose
for the design of their database.

For 28.P3: learners need o provide a database structure, ncluding at least twio tables,
with appropriate el atiributes (o 9. names. sizes, formats, data types). an enilty
rolationship diagrarm ilustrating at 6ast one, ono-Lo-many rolationship and a data input
form. Leamers must aiso provide a test plan giving an outlne of th range o tests that
they will peform when the rlational database s doveloped.

For level 1, a5 a minimum, learners should have created with guidance. an cutine desian
for their relational database. Thir outine design willcontain a single L3ble dalabase.
Structure with approprate fiekd atiributes and Input/output screen for a data entry form.
For 28.M2: earners will nced to consider alterative design ideas o sult audience and
purpose Including

« diferent ways of presenting reports and forms.

+ A etaild database structure Including what validation and verification procedures:
Would apply Lo the data. Learners will 2150 need Lo provide an input and oulput
Scrcen/form for a maln menu with 0pons 10 access at loast wo data-oniry Sub-forms,
Fun queries and view regorts. Allforms at his stage should be customised fo meet
audience and purpose. Examples include applying apPropriate logos. themes. ltles and
User nsiructions. Learners must include some Lest dala 25 part of he Lest pian, which
Should refect the user requirements.

 an outline of at Ieast ive queries and three reports that wil extract and present
meaningful information.

H P Type here to search W Unit 10 Database D.
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For 28.D2: learners should Jusiy thei final design decisions, explaining how the.
relaional database wil fulfi the stated purpose and user requirements. Learners must
150 think about fhe constraints, e.q. softuare avalaslity and whether or not his wil
avean Impact on developing fhe relational database. If 1 doos, learners should consider
Whether there are any alternatives for developing the same solution. Learners should
xplain why aiternative designs were rejected.

Learning aim ¢

Learners will have  design of what their ntended database will do, how It will be
Structured and how it wilbe tested. They should therefore be ready (o apply thelr
practical skils and knovledge to develop and test  rolational dataase.

For 2C.Pa: leamers should use appropriate software rasources (Identifed I thelr

design) to develop their relational databiase. The relational database that they

dosign must demonsirate awarencss of the purpose of the database and user

requirements.

5.2 minimum, learnrs should have developed a relational database that demonsirates

he following competencies (25 defined In the brief)

 consists of at least two tables with appropriate fckd atiributes incuding namos,
sizes formats, data types, valdation rules and taxt

+ has defined primary and foreign key(s)

« has tables populated with a combined data sel containing at least 50 records.

 has at least one example of & one-to-many relationship

 sorts records using single and muliple fsids alphabetically or Aumerically in
ascending or descending order

« includos at loast two data-ontry forms.

For lovel 1, a5 a minimum, learners should have developed  databasa with assistance

from the teacher. which includes 2 single table with appropriate feld aributes and an

input form for data entry.

For 2C.M3: earners will develop the database, demonsirating an awareness of the

Intended user requirements and accuracy by:

« creating reports to present meaningiul information, using features (e.g. tles
page layouts. colours. fleld selection, date/time. grouping, iniroductions and
images)

« customising data-entry forms, to enable entry of data inta single and multple
tables. The fields should nave appropriate entry-form field lengths, have clear
Iabeling of enry-form felds, provide instuction flelds where nacessary and
include validation cheks on feld enties where appropriate and faciitato
navigation

« creating and editing a main menu form with options to access other forms.
aqueries and reports

= searching with single and muliiple criteia on one of two felds in at least o
tables, using rolational an logicaloperators and widcards

« onscreen user navigation and guidance.

For 2C.PS: earmers will be expected 1o follos their test plans (as defined in their design)
nd test the functionaiity and purpose of thei database.

%2F personal%2Fpeterk_boltoncollege365_ac_uk%2FDocuments%2FLevel%202%20%2824-25...
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Learners are likely 10 experience technical difficulis as they develop ther database
Where this happens. earners will be expected 10 resolve these dilfculies, and by doing
50 will have made the necessary repairs 10 thelr database. I s important

that earners make appropriate comments on their Gesigns and Lest pians about

any isues they discover and how they resolved them.

For lovel 1, a5 a minimum, Learners must show they have tested for the functionailty of
their database. Leamers willneed guidance 10 test their datatise.

For 2.Ma: over and abave th exising functonallty testing, sarers wil lso be
Fequired to 5 the functionality of the addiions) features of the database, a5
implemented for 2C 3.

Learmers wil afso complete usabilty testing with the help of at Ieast one porson who can
act 25 the ‘clent’ The.cllent should comment on the functionality and usabilty of the
relationsl database. Learners should record this feedback 25 part o the testing process.

For 2C.D13: teachers should recognise that the process of developing and lesting 2
databise s an teraiive procoss. When making refinements 1o thelr database, Icarners
Snould take Ito account thelr $est results and feedback.
Loarners should rfine the databaso solution using automated tools and technigues o
improve productiviy, accuracy and the prosentation of output data. The database should
incluce
 error messages resulting from valdation and verification chcks (o data
(ncluding queries and reports) and the user nterface (forms)
 onscreen user guidance to assist users with the user Interface, particularly with
Instructions on how to navigate throughout the forms, data entry and data o
management, querics and reports
 automations (.. the abilty 10 automate fasks using macros)
 Larners wil also be expocted o make rofinements (o thei databases by taking
account of thei test results and feecback from the <lient
Al of the ideas from tesiing, fecdback and reviewing thei designs as they create the
databise should have been considered 25 how best fo refine the product.
Learning aim D
For 2D.P6: loamers should explain why thelrfinal daiabase mocts the user
requirements and purpose.
For lovel 1, as a minimum, learmers should have identiied how thelr database meets the
purpse and user requirements.
For 2D.M5: learnors should bulld on the comments they mada for the pass criteria, and.
Should refer back 1o the user requirements s defined i thelr design when doing 5o
They should also seok feadback rom anothor person about the inal relational database.
An interview woud be an (deal way of Giscussing the relational database and recording
the feedback. Learners should use this feecback to (dentity strengths and potential
Improvements.
For 2D.Da: Iearners should uvaluate their design against the fnal database In terms of
overal user experience and usar requirements In he orginal bial. Thay should Justity
ny changes that were mace through the developmen o the datatase and explain the.
Fatlonale or the changes. Refinements could include exporting data, Using data 10 create.
ol shots, macros, complex queries, ot They Shouid aso give at least hree.
recommendations for any further improvements, but do not need to Implement the
ennancements.

P e o Lot Gt s s e T
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Suggested assignment outlines.

The table below shows a programme of suggested assignment oullines that cover the assessment criteria. Tis s guldance and it is
Focommende that contrs ciher writ thelr own assignments or adapt any assignments we. provide 1o meet Iocal needs and fesources.

An dea for  scenario s
 an endangered animal's charlty needs a database of all the animals that it supports.
 members wil be able 10 use the database online 1o search for nformation and 1o generate reports.

Criteria covered | Assignment Scenarlo Assessment evidence
2001, 20001, How and Why are | You wiork for a local health authority and have | « A shorl report
2001 (A1) Databases Used? | boon asked 10 dovelop simple information

management systems for doctors' surgeries fo
se I The area. Bofore you design 3 database
Solution, you want to prepare a demonstration to
Show how databases are currently used in o
diferent ways by organisations

Wito a short descrlption of the uso and features.
of databases in two diferent organisations. How
does each database improve productivty?

0 o SEE Lot it 31ttt o ot g St s

Criteria covered | Assignment scenarlo Assessment evidence

2862, 2802 Designing & You begin your design of an information system | « Database design documants.
863, 26.07 Database for a | by desiging a aatabase for & doctors surgery | + Structure
8.2 183 Doctors Surgery | for 8 new appoiniment system. The surgery has |+ suetmeayon.
fve doctors
Design a database to store service users' dtalls
and thelr appointments, with appropriate fieds.
Your design should include:

202 /476 a R Q

Gsers and appointmants

~A v
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Criteria covered | Assignment Scenario Assessment ovidence

2892, 28102 Designing & You begin your design of an information system | « Database design documants.
2663, 26.02 Database for a | by designing a database for & docior's Surgery |« Structure
82183 Doctor's Surgery | for a new appointment system. The surgery has

fve doctors

o Justication
Design a databasa to store service users' datalls
and helr appointments, with appropriate. fieds.
Your design should include:

o atfeast two tables

« an cnity rlationship dlagram

« iput and output screens.

o at least two data-entry forms for new service
sers and appointments

ot Ieast one main mena form that accesses at
least two data-eniry sub-forms, Inciuding
options 10 view queries and reports.

The design should Include the siructure,

valldation, querles and reports that il exiract

and present meaningfulinformation and a test

plan with test data.

Customise your forms.

Justity how your design mests the requirements

of the doctors surgery

Criteria covered _| Assignment Scenario Assessment evidence

204, 203, Developing Your | You should now develop your plot database and | + Database.
t1c.8), 2c.p5. Database test 1t out it same users

20 (1C. 5),

203

« Annotated design documents
Create the database structure and build & « Witness statement and observation
relationship between the tables. Add AppOpriate | rocords

data validtion.

Vour database should be abl to sort records
alphabetically o numericaly. In ascending and
escending order. Create o data-eniry forms.
that are suitable for stalf use, o.9. adding new
patients and new appointments.

« Updated versions of fles
o Fecdhack from users.

Createcne maln men orm that il allow san
o navigatobotween i forms (0.9 dats ey
S torne) an e b 1 e an o &

H P Type here to search ‘Specification - One. Kay@b.
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Criteria covered

Assignment

Scenario

Assessment evidence

2c.p4, 2010,
(1c.4),26.ps,
204, (1C. 9),
2c03

Developing Your
Database

You should now develop your pilot database and
o5t it out with some users.

Create the database structure and buid 3
relationship between the tables. Add appropriate
data validtion.

Your databasa should be ablo to sort records
aiphabetically o numerically. in ascending and
escending order. Crente v data-cniry forms.
tnat are sultable for staf use, &.g. adding new
patients and new appointments.

Create one main menu form that wil allow staff
0 navigate between al forms (e.g-data-ontry
- forme) ant b able o run queries and view
reports.

Greate appropriate queries that wil search for.
patient or appointment data, ¢.g.a service
Users addross or modical hstory.

Create appropriate reparts that will extract and
present information, ¢.g. 3 report of missed
‘appointments in any given day, weak or montn
Populato your database vith the given dataset
Test your database (including any validation
ule). Repair any features that do not work.
Get the apinion of at least ane other person on
‘your database in terms of how casy it s 1o use
Improve your database.

o Oataase

« Annotated design documents

« Witness statement and observation
records

+ Updated versions of fles

« Focdback from users.

eria covered

2076, 2015
2004

Assignment

Reviewing Your
Database

‘Specification - One. Kay@b.

W

Scenarlo

You now need 1o review your database solution
bfore you presunt it 10 your manager or ol it
ot across surgeries n the local area,

Give al least three sirengths and one
Improvement you could make o your database.
Doos your finished database meot the brie!
given by the doctor s surgry? How does it meat
e roquirements of the briaf? How is It sultable:
for the users?

a ?)

v 204 /476

Assessment evidence

« Arcport

« Annotation of design and feedback.
responses.
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Criteria covered | Assignment scenario Assessment ovidenco

20,96, 2015 Reviewing Your | You now need 0 review your database solution | = A report

2004 Databass before you present it to your manager or ol it |+ Annotation of design and fecdback
oul across surgeres i the local arca responses
Give at leas thee strengths and on.
improvement you could make 10 your database.
Does your finished database meet the brier
qiven by fhe doctors surgary? How docs it moet
the requirements of he brir? How i i uitab
o the users’
Whal changes did you make to your designs?
Explain any changos mado. Hou would you
improve your database o rol t out for other

o
R ey o W 303 P Caonn s 2 he
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