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1.  Introduction 

In our guide entitled “Data Management Guidelines for Development Projects” we 

emphasised the importance of having a good strategy for data management in research 

projects.  We stated there that where spreadsheets are used, they should be used with 

the same discipline that is imposed automatically if a database package were used. 

The guide entitled “Disciplined Use of Spreadsheet Packages for Data Entry” explains 

what we mean by using a spreadsheet with “discipline” and the guide called “Excel for 

Statistics” is designed to help researchers decide on the role of a spreadsheet package 

for their analyses. 

This guide is to help researchers and research managers to decide whether they need to 

make use of a database package to manage their data.  We use Microsoft Access as an 

example, but the concepts are general and apply equally to any relational database 

package. 

There are many textbooks on Access, but they concentrate primarily on HOW to use 

the software.  This guide concentrates on WHETHER the software is needed and if so, 

what skills do different members of the project team need. 

We assume some familiarity with the spreadsheet package and begin, in section 2, with 

an example of survey data that have been entered into Excel.  We review briefly the 

concepts, from the data entry guide, of using Excel with discipline to improve the data 

entry process.  This section is partly to introduce the concepts of a database system in 

relation to a spreadsheet.  It is also because most projects will make some use of 

spreadsheets.  The main question is usually something like “Given we are reasonably 

confident with Excel, why do we need to learn about a database package (Access) as 

well?” 

In section 3 we review the components of a database package and look at how the data 

we used in section 2 could be entered and managed in Access. We show the database 

design and look at example forms and reports for entering and extracting the data.  In 

section 4 we consider the “flow” of data during a research project moving from data 

entry through to the data archiving stage at the end of the project.  We consider the 

role of a database package in this entire process.  We finish in section 5 with a brief 

review of the skills necessary for project staff to be able to use a modern database 

package in an efficient manner. 
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2.  Data management in Excel 

In this section we review some aspects of data management within Excel.  Many of 

these topics are covered in more detail in our guide on using Excel with discipline. 

2.1  Survey data in Excel 

The data in Figure 1 are taken from an activity diary study carried out in Malawi.  

Individuals within households kept a record of activities carried out at four different 

times of the day.  Households are grouped into mbumbas or clusters.  A cluster is a set 

of households for a mother, her adult daughters, their husbands and children.  There 

are therefore three levels of data, namely mbumba, household and person.  In an Excel 

workbook it is convenient to store each level of data in a separate sheet.  Each sheet is 

given an appropriate name.  This is illustrated in Figure 1.   

Figure 1 – Extract from Excel showing many worksheets in one file 

 

In this survey the mbumba level includes the name of the mbumba, its location, etc.  

At the household level the family name is stored.  The person level includes the 

name, age and gender of the individual.  The unique identifier for the person is a 

combination of mbumba number, household within mbumba and person within 

mbumba.  Thus person 2518 is the 18
th

 person in mbumba number 2 and is in the fifth 

household in mbumba 2.  In Figure 1 we can see details of the person level sheet.  We 

see that the mbumba and household numbers are also stored at this level and these act 

as a reference to the household and mbumba level sheets.   

Much of the data that was recorded was of activities.  These were recorded at 4 times 

of the day.  They were stored on a fourth sheet as shown in Figure 2, though a better 

way is shown later.  This has introduced a 4
th

 level to the data, namely a time-of-day 

level. 
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Figure 2 – Extract from the Activities worksheet in the Excel file 

 

Codes have been assigned to the activities.  A coding table is stored in a fifth sheet in 

the same file.  A maximum of 10 activities at any one time of the day is assumed.   

2.2  Data validation and data entry forms 

As mentioned in our guide on Excel, it is possible to set validation checks on cells in 

an Excel worksheet.  As there are 47 activities numbered 1 through 47 we can set 

validation checks on columns D to M as shown in Figure 3. 
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Figure 3 – Validation rules in Excel 

 

Another useful feature is the ability to use a form for data entry.  Choosing Form from 

the Data menu produces the form shown in Figure 4 

Figure 4 – Data entry forms in Excel. 

 

When data are entered via a form they are checked against validation rules only at the 

end of each record and not as each value is entered. 
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2.3  Linking data from different sheets 

We have mentioned that each person is assigned a unique identifier.  This identifier is 

used in the Activities sheet and acts as a link to the Person level data.  Using this link 

we are able to view data from the Person level alongside data in the Activities sheet.  

For example, Figure 5 shows the Activities sheet with additional columns for Age and 

Gender.  We have used the VLOOKUP function to display data stored in the Person 

level sheet.  The key point here is that these data are only stored once – in the Person 

level sheet – but using VLOOKUP we are able to view them in other sheets.  Storing 

a data value just once helps to minimise errors.  This has been achieved by dividing 

data into levels and storing each data item at the appropriate level. 

Figure 5 - Use of VLOOKUP to combine data from separate worksheets 

 

2.4  Activity level data 

In this survey respondents were asked to list the activities they carried out at particular 

times of the day as shown in Figure 5.  This is an example of a multiple response 

question that is common in surveys.  A respondent could list one or more activities and 

the number of activities is different for each person.  One way of entering and storing 

the activity data is as shown in Figures 2 and 5 but it is not entirely satisfactory as it 

results in a non-rectangular data block.  This is seen in Figure 5– few individuals have 

as many as 10 activities and consequently there are many missing values.   

An alternative way of entering these data is to consider an activity level rather than a 

time-of-day level.  The equivalent to Figure 5 is shown in Figure 6 where each row of 
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data now refers to an activity rather than a time of day.  This layout uses more rows of 

data but has the advantage of a simple rectangular structure with no arbitrary limit on 

the number of activities.  We will see, in section 3, that this structure is the natural one 

to use if the data are to be stored in a database package. 

Figure 6 - A single activity per row 

 

2.5  Pivot Tables 

Once the data are entered they need to be analysed.  Simple analyses usually consist of 

summary tables and graphs: both are standard features of spreadsheet packages.  In 

Figure 7 we illustrate with a summary table that uses Excel‟s powerful Pivot table 

feature.  These are in effect cross-tabulations with the advantage of being interactive – 

you can easily swap rows and columns for instance.  Figure 7 shows a pivot table 

created using the activity data, where a subset of the activities have been chosen and 

are shown as row headings. Individuals have been grouped into boys, girls, men and 

women depending on their age and gender and these groupings appear as column 

headings in the table. The cells of the table show the number of records falling into 

each category.  Such tables can give percentages and other summary values.  If the 

original data are changed the pivot table can be refreshed to reflect these changes. 
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Figure 7 – Pivot Table in Excel 

 

2.6  Review of Excel 

We can now review some of the strengths and weaknesses of Excel for Scientific data 

entry and management. 

When used with discipline it is adequate for data that has a simple structure.  We 

define “simple structure” as not having too many levels.  In the Excel for data entry 

guide we looked at data with one or two levels and Excel seemed adequate.  Here we 

had 4 levels and this level of complexity has already made Excel more difficult to use.   

Notice also that the multiple response question that we discussed earlier on the 

activities carried out at a particular time of day, was easily handled by entering the 

activity data into a separate sheet.  When surveys have more than one multiple 

response question the data entry requires yet more tables. 

A second similar problem with Excel was shown in Figure 4 where we used a simple 

data entry form.  When we have a lot of data it is sensible to make the data entry 

process as simple as possible, i.e. to make the form on the screen resemble the 

questionnaire form, and this can not be done effectively in Excel alone.  If you have 

Access available on your PC it is possible to make use of Access forms from within 

Excel.  This is done via the Microsoft AccessLinks Add-In for Excel.  When you use 

this feature Excel will create an Access database file with your current worksheet as a 

linked table – changes made to the data within Access will be reflected in the Excel 

file.  With this feature you have more flexibility on the design of the form and can 

exploit all the form design features of Access.  It should be noted, however, that 

validation rules set up in Excel are not carried through to Access – you would need to 

set checks on the Access form itself.  

A third possible limitation, when we have complicated data structures is that we often 

have many different ways of wanting to summarise the data.  In Excel, it is usually 

appropriate to consider each such way as equivalent to writing a simple “report” and 

each will go on a new sheet.  Once we have many (report) sheets we have to be sure 
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that we document our workbook well, so that we can review what we have done on a 

future occasion. 

Excel and other spreadsheets have major strengths.  These include the fact that what 

you are doing is always visible.  They are also powerful and very flexible.  Set against 

this is the fact that it is difficult to work with “discipline” if datasets are large and/or 

complex in their structure.  Then a structured approach is needed for entry and 

management to fully exploit the data.  A database package provides this structure. 
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3.  Components of a database package 

In this section we review briefly the components of a database package.  We build on 

the ideas from section 2, but use standard database jargon.  This is so readers will be 

able to understand consultants and read the literature that extols the virtues of 

databases.  We look at designing the database, inputting the data, and using the data.  

As an example we use the data from the activity study that we introduced in section 2. 

3.1  Designing the database 

In a database package data are stored in “tables”.  The example in section 2 had four 

tables, for the mbumba, household, person and activity levels.  In a database package 

the tables must be created before the data can be entered.  As a minimum you must 

specify the number of fields or columns of data required, give a name to each field and 

define the data type, e.g. text or numeric.  This goes some way to enforcing much of 

the “discipline” that we have encouraged for the use of Excel in both our Excel guide 

and section 2 of this guide.  Figure 8 shows the table design screen.  This is where the 

field names and data types are set up.   

Figure 8 - Table design in Access 

 

The table design screen in Figure 8 shows the design of the Person level table.  We 

must specify names for the fields and define their data types.  Once the table is created 

we can enter data via the datasheet or spreadsheet view.  This is shown in Figure 9.  
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The datasheet resembles the Excel worksheet.  The datasheet is tailored to the data you 

want to enter; each column refers to a field in the table and will only accept data of the 

type specified in the table design.  There is no limit to the number of rows you can 

enter other than the physical limit on the size of your disk.  One difference you may 

notice between the datasheet in Access and the worksheet in Excel is that there is no 

automatic numbering of the rows in Access.  However, information at the bottom of 

the window tells you which record or row you are on and how many records there are 

in total. 

Figure 9 – “Datasheet” view of Person level data 

 

As with the use of a spreadsheet, it is important that you use a database package “with 

discipline”.  Minimal discipline – defining the number of fields and their data type – is 

enforced but you should normally do more than the minimum.  As an example we 

explain why it is important that all tables have what is called a primary key. 

All data, whether stored in a database, spreadsheet, or elsewhere, should have a unique 

identifier for each record.  This may be a single field or a combination of fields.  In 

Excel and other spreadsheets there is no way to enforce uniqueness for this identifier 

and thus duplicates can occur.  In Access and other database packages however you 

can and should set a primary key for each table.  This is either a single field or 

combination of fields, which acts as a unique identifier.  The primary key is always 

unique – Access does not allow for duplicates in the primary key.  At the Person level 

the unique identifier is the ID.  Referring again to Figure 8 we see that this field has a 

key symbol by the side of it indicating that this is the primary key field for this table.  

In many cases the choice of primary key field is obvious. 

Now consider a situation where the primary key field is not so clear-cut.  Data at the 

Activity level include PersonID, Date, TOD, Activity.  An extract of these data is 

shown in Figure 10.   
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Figure 10 – “Datasheet” view of Activity level data 

 

Clearly none of these fields is unique by itself.  Thus we must look at combinations of 

fields and when we do that we find that the only combination that must be unique is 

the combination of all four fields.  It is possible to define this combination as our 

primary key, however, multi-field primary keys comprising more than 2 fields, 

become difficult to handle and can easily lead to mistakes when setting relationships.   

An alternative is to use an autonumber field as the primary key.  This will assign a 

unique number to each record.  However, we still want to ensure that the combination 

of the four original fields is unique.  This we can do by creating what Access refers to 

as an “index”.   

An index can be created for any field and any combination of fields and speeds up the 

processes of sorting and selecting.  Once an index has been created it can be made 

unique, in other words you would not be able to enter duplicates into that field or 

combination of fields. 

Figure 11 shows the table design screen for the Activity level data and includes the 

autonumber field that we have added as the primary key.  We can also see the Index 

window which shows that there is an index called “identifier” which is a combination 

of the original four fields.  The Unique property has been set to “Yes” for this index. 
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Figure 11 – Table design with Index window 

 

An important extra that comes with relational database packages such as Access, is the 

ability to create relationships or links between tables of data.  This is implied in our 

discussion earlier on Excel when we talked about linking data from different sheets 

using VLOOKUP.  These links can be built into the design in Access.  Figure 12 shows 

the same structure of data that we developed in Excel but in Access.  The 4 levels are 

translated into 4 tables with relationships between them.  The relationships are all 

“one-to-many” in that a single record in one table is related to potentially many 

records in another table.  For example each household has many individuals. 

Figure 12 : Database structure in Access 

 

Access includes a set of rules known as Referential Integrity.  When enforced this 

helps to validate relationships by not allowing you to enter a record in a table on the 

“many” side of a relationship where there is no corresponding record in the table on 

the “one” side.  For example with referential integrity you would not be able to enter 

details of an individual until there was a household for that individual. 
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Once you realise the value of multiple tables you will find that you can use more of 

them.  Consider for example the “activities” in our example set of data.  The activities 

are coded from 1 to 47 and the code is stored in the database.  It would be relatively 

easy to add a 2-column table containing these codes and their associated descriptions.  

Figure 13 shows some of the data from the „Activities‟ table and Figure 14 shows how 

this table and similar tables for the „time of day‟ and „family relationship‟ can be 

added to the database structure. 

Figure 13 - Extract from the table of Activities  

 

Unlike a spreadsheet, where seven tables with data would be confusing, this is quite a 

simple structure for a database.  A database would typically have between 5 and 50 

tables. 



16 © SSC 2000 – Role of a Database Package for Research Projects 

Figure 14 - Complete Database structure 

 

3.2  Input into the tables 

The next aspect we need to consider is how to get data into the tables.  We mentioned 

earlier that data can be entered directly into the table via the datasheet.  We saw an 

example datasheet in Figure 9.  When there is just a small amount of data this is easy 

and is all that is needed.  Figure 15 shows all five records from the mbumba table in 

“spreadsheet” view. 

Figure 15 – Mbumba level data 

 

For larger volumes of data it is more common to set up special data entry forms.  

These need more practice than in Excel but simple forms are very easy to design.  The 

form in Figure 16 is for entering data on individuals.  This form was generated 

automatically from the corresponding table using one of the autoform wizards in 

Access, and is similar in structure to Figure 4 that was given in Excel. 
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Figure 16 – Simple Person level data entry form 

 

Figure 17 shows the same form after a few simple design changes.  Thus it is easy to 

start with an automatically generated form and change the layout to match your 

questionnaire.  The ease of producing forms of this type in Access is one of the reasons 

for its popularity. 

Figure 17 – Variation on Person level data entry form 

 

However, a survey form often includes data from more than one table.  In our case the 

person form included space to record the activity level data.  Ideally we would 

therefore want to enter data from a single questionnaire into 2 or even 3 tables at the 

same time.  This further step does require some degree of expertise but is also 

relatively easy in a database package such as Access.  This is important as it makes the 

data entry much easier and hence more reliable. 
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Figure 18 shows a form that was used in this study.  The top part of the form is for 

entering data on the individuals.  This is similar to the forms in Figures 16 and 17.  

The bottom half of the form is for entering activity data.  This is actually a sub-form 

and data entered here are stored in the activity table. 

Figure 18 – Person level form with Activity level sub-form 

 

Because of links between the main form and the sub-form you only see the activity 

data for the individual displayed in the main form.  Generally there is a one-to-many 

relationship between data in the main form and data in the sub-form.  In Figure 18 we 

can see that this particular individual has several activities for the morning of 1
st
 June 

1998.  Thus the multiple response question on the different activities in each time 

period translates into a separate record for each response.   

In our Excel guide we emphasised the importance of distinguishing between the 

person who designs the “system” for data entry and the staff who do the actual entry.  

This is now a much clearer distinction with a database package.  If there is a complex 

survey or database it becomes a skilled task to design an effective data entry system. 

3.3  Verification and validation 

In the following discussion we consider validation to mean checking the data as it is 

entered, and interpret verification as checking the data once it has been entered.  The 
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auditing process we describe in our Excel guide can be thought of as verification in 

this definition. 

In the entry of survey data it is important that the data are verified.  This may be by 

providing checks as the data are entered or by a system such as double entry.  A 

double entry system is where two data entry operators enter the same data into separate 

files and the files are then compared.  Differences are checked against the original 

paper version of the data.  

Double data entry is an automatic feature in some software that is designed for survey 

data entry.  In some cases this software combines many of the database concepts 

described so far with easy facilities for double data entry.  One example of such 

software is Epi-Info.  This is free and can be downloaded from the web. 

Epi-Info offers a rigorous method of data verification.  After records have been entered 

and saved in a file there is an option to re-enter and verify records in the existing data 

file.  Data are entered exactly as for new records.  When a field entry matches the data 

in the file the cursor moves on exactly as for new entries.  When an entry does not 

match a message appears and the operator is given a chance to re-enter the value or to 

compare the original entry with the new one and make a choice. 

Data from Epi-Info can be imported into Access.  It is therefore possible to use 

something like Epi-Info for the main data entry phase and then transfer the data to 

Access for storage and management. 

In Access you can set validation rules on individual fields.  Figure 11 shows a 

validation rule of Between 1 and 47 for the Activity field.  It is also possible to set 

validation rules on the table.  This might be used for example where the value in one 

field cannot exceed the value in another field.  As an example assume we were storing 

the number of people in a household and the number of children.  Obviously there 

cannot be more children than there are people so we can set a validation rule of 

[People]>[Children] for the table. 

Database packages such as Access were primarily designed for business users where 

the process of entering data and using the data is an on-going cycle.  The case for 

double entry is less clear in these circumstances and is not provided by Access or other 

similar database packages.  In surveys and scientific work on the other hand there is a 

recognised data entry phase and in these cases verification is necessary. 

For any given application it is relatively easy to construct a simple double-entry 

system in Access. 
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3.4  Using the data 

In Excel, we showed in Figure 7 how a Pivot table was used to summarise and present 

the data.  In Access we use queries and reports to do the same thing. 

A simple query provides a way to view or summarise subsets of data from a given 

table in the database.  An example is shown in Figure 19, which is similar to the pivot 

table produced by Excel. 

Figure 19 – Crosstab query; equivalent to Pivot table 

 

However, the idea of a database is that the tables are linked.  Hence it will be no 

surprise to find that queries can involve data from multiple tables.  Figure 20 shows 

the results of a query that includes data at both the person level and the activity level.  

The query counts the number of activities for each individual. 

Figure 20 – Query counting activities for selected individuals 

 

The results from a query can be used in a report, used as the basis for further queries, 

viewed with a form, exported to another package or stored in a new table. 

Another way of using the data in Access is to create reports.  A report provides a 

“snapshot” of the data at a given time.  They can be designed to show the same sort of 

data that you would see in a query but they extend the idea of a query by allowing a 
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display of the data or summary to suit your needs.  The extract below in Figure 21 is 

taken from a report that lists the activities for each individual and for each time period. 

Figure 21 – Report listing activities for each time period 

 

Unlike Excel, when you save queries and reports you do not generally save the results.  

Instead you save the instructions that produce the results.  Whenever a query or report 

is run the data are taken from the underlying table(s).  Thus the results always reflect 

recent changes in the data.  This is a little like “refreshing” a Pivot table in Excel so it 

reflects any changes in the data.  The results of a report can be viewed on screen, sent 

to a printer or saved in a “snapshot” file.  Access 2000 includes a Report Snapshot 

Viewer which is used to view these snapshot files.  The viewer can be acquired 

separately from Access and an add-in is available for Access 97 so that snapshot files 

can be saved from there.   

Because Access stores the instructions to run the queries and reports it is possible to do 

a pilot survey, or just collect a few records initially and develop all the queries and 

reports you want, based on just these few records.  The data are just used to check that 

you are producing the right looking table or summary.  Then, when you have entered 

all the real data, you just run the queries and/or reports to produce the results.   

3.5  Objects in Access 

Access refers to tables and forms as objects.  An Access database can include up to six 

different types of object.  We have so far mentioned four of these namely tables, 

forms, queries and reports.  The remaining two, macros and modules, can be used to 
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automate tasks and pull the other objects together into a user-friendly database 

application.  Use of these objects is not essential for good data management practice.  

All the objects within a database are accessible from the main database window, an 

example of which is shown in Figure 22 below. 

Figure 22 - Database Window from Access 

 

The objects are grouped by type and by clicking on the appropriate tab it is easy to 

move from the list of tables to the list of forms for example.  This is an example of a 

data management “system”. 

3.6  Exporting from Access 

One aspect that often discourages users from adopting a database package such as 

Access is the difficulty they perceive in extracting data in a format ready for analysis.  

However, by its very nature Access is more flexible in this respect that Excel.  Using 

queries it is easy to extract subsets of the data based on given criteria, view data from 

linked tables, summarise data, and perform simple calculations and summaries.  Data 

produced from queries can, at the click of a button, be exported into Excel.   

Many statistics packages such as SPSS, GENSTAT and MINITAB now use ODBC 

(Open DataBase Connectivity) to import data directly from database packages.  

Transferring data between packages is no longer the problem it once was.   

You may wonder why, if you already have your data in Excel, should you move to 

Access only to be told that you can easily export it back to Excel.  What we are 

suggesting is to store and manage your data in Access and then extract subsets of it to 

Excel or another package for analysis as and when needed.  Ease of data transfer 

enables you to use the best features from each package.   
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3.7  Review of Access 

We concluded section 2 by examining the positive and negative points about 

spreadsheets.  Here we do the same with database packages.   

On the positive side, database packages are designed to handle large and complex 

volumes of data.  We believe that their avoidance, in favour of spreadsheets is risky in 

the task of exploiting research data fully.  Database packages enforce much of the “use 

with discipline” that we have encouraged in the Excel guide and in the first part of this 

guide.  Using a database does not guarantee that you will have complete, error-free 

data, but used efficiently they can move you nearer to that goal.  Merely by having to 

design tables for your data you are forced to think about the data and its structure.  

This in itself is a good thing.   

We saw in section 3.4 how the different objects in Access are kept separate and easily 

accessible within the database.  This differs substantially from Excel where data and 

results, pivot tables, calculations, charts, and so on, are all stored in the same way as 

sheets within the workbook.  Unless you are well organised and document all your 

work it is not always easy to find the sheet you are looking for.  In Access the data and 

results are separated.  In general the results are not stored in the database but are 

generated each time the query or report is run. 

A database may have to be used as a final step, to leave a usable archive after the 

project has finished.  In such cases it is more efficient to use a database from the start, 

so the project team can benefit from the system for data management. 

On the negative side, some expertise is needed to construct an effective database.  

Sometimes we find that inexperienced users do not add the relationships of the type 

shown in Figures 12 and 14.  A database without relationships is just like a 

spreadsheet, except it is harder to see all the data. 
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4.  The “Data Flow” 

In this section we consider the “flow” of data during the lifetime of a research project 

and think about the role of the database package in this process.   

We can consider four aspects here namely data entry, data management, data analysis 

and data archiving.  For large volumes of data or data collected at more than two levels 

we would recommend using a database package for the data entry and data manage-

ment.  One of the roles of data management is to provide good quality data for 

analysis.  We have already said that the use of a database package does not in itself 

guarantee this but when used effectively with validation checks, primary key fields, 

referential integrity on relationships and so on, we can at least move in the right 

direction. 

Access is not generally sufficient for data analysis.  Cross-tabulations are possible 

using queries but Excel‟s Pivot Table feature is far more flexible.  Charts in Access are 

extremely limited.  This is the point where subsets of data should be exported to other 

packages.  It is important to realise that once data are exported you have duplication – 

if you notice an error in the exported data the correction must be made in the database 

and the data exported again.  If this is not done then data integrity can be 

compromised.  The database should contain the definitive copy of the data.   

Data archiving can be thought of as just a copy of the database containing all the 

project data, but it can be so much more.  Ideally it should also include copies of 

graphs, results of analyses and copies of programs run on the data.  An archive CD 

should include all the output files and data files, whether they be in Excel, SPSS, 

Access or whatever.  This all needs to be documented and one way to document it is to 

use a database.  We saw earlier how easy it is to add addition tables to the database; 

why not add a table to store information about the analyses that have been carried out.  

A record could include the name of the data file, the name of the results file, the 

software used, the type of analysis, the date the analysis was carried out, the person 

running the analysis, and so on.  In addition to text and numeric data Access can store 

images.  It is therefore also feasible to scan photos and maps and store them in the 

database as images.   



© SSC 2000 – Role of a Database Package for Research Projects 25 

5.  Learning about a database package 

In this section we consider team members who have some skills in Excel and are 

considering incorporating a database package into their work.  With a spreadsheet, 

such as Excel, it is often adequate for individual staff members to start without a 

formal training course and simply add to their knowledge of the package as the need 

arises. 

Spreadsheets are normally used on an individual basis, with data to be shared often 

being copied to each person.  Databases can be used in the same way, but it is usually 

more effective to share the data from within a single database.  This is the natural way 

to operate when computers are networked, but applies even if the database is on a 

single stand-alone machine. 

Thus the establishment of one or more databases will normally involve decisions of 

responsibility for the entry, validation and use of the data.  This extra formality is 

usually also important to ensure good quality data. 

When a database package is used, alternative ways range from employing an outside 

consultant to proceeding in a similar step-by-step approach to that often used for 

Excel.  We consider these alternatives in turn. 

5.1  Employ an outside consultant 

One option is to employ an outside consultant or database professional to construct 

each database for the project.  You inform the consultant on the data elements that 

need to be stored and specify how you would like to enter, view and extract the data.  

He/she then creates the database structure together with a set of queries, forms and 

reports.  The consultant could also produce a “front-end” to your database so that 

reports can be run and data extracted at the click of a button.  This effectively turns 

your database into an application.  At this level all the project team need to know is 

how to run this application.  Instruction on how to use the database might take perhaps 

half a day at the end of the consultancy. 

This option requires very little time and effort from the project team members. 

However, this is a dangerous and expensive option and we would not normally 

recommend this route.  If no team member understands sufficient database principles, 

it is often difficult to specify exactly what is needed.  Defects in the specification then 

normally become clear when the initial system is delivered and more time and expense 

is needed to improve the system. 
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Changes and additions are often required during the life of the project and it is both 

time-consuming and expensive to return to an outside consultant each time. 

Finally, although it is easy to find database consultants, most are experienced in 

business applications and you may be posing new challenges for them, both in the data 

entry requirements and in the necessary queries and reports. 

5.2  Working in partnership with an outside consultant 

We suggest that some database knowledge is needed by project team members, for 

them to be able to work constructively with a consultant.  For staff who are already 

familiar with Windows and Excel this might typically be a course of between 2 days 

and a week, with up to half the time being spent on the construction of queries and 

reports. 

The difficult part of the work is the setting up of the initial database, with the 

relationships and the data entry forms.  We suggest that a consultant might be used for 

this work.  The system as delivered, would also contain some queries and reports.   

In section 3.3 we discussed verification.  This should be considered at the design stage 

of the database.  Remember an outside consultant may not have considered this aspect 

and it is therefore important that you clearly describe your requirements in this aspect. 

It is then relatively easy for the project staff to add extra queries or reports as needed.  

They could also make minor modifications to the structure.  There is however a 

difference in these two types of task.  An error in a query will only affect the person 

who wishes to run the query, but an error when changing the worksheet structure could 

render the database unusable. 

5.3  Construct the database in-house 

The final level is to construct the entire database in-house.  This is the obvious 

approach, if one of the project team is a database expert, but otherwise we counsel 

caution.  It is just as easy to construct a poor database as it was to write a poor 

programme in earlier days.  The diagram of relationships resembles a plate of spaghetti 

and it becomes difficult to write reports or to modify the structure in any way. 

5.4  Recommendations 

In project teams that do not include a database expert, we suggest that the partnership 

approach is normally appropriate.  The major change in database software in recent 

years has been the ease with which users who have relatively little experience can 

modify a system once it is in place. 
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Whereas with Excel, there might be equal training, if any, for all team members, we 

suggest it is normally appropriate to select a subset of the team for training in the 

basics of database management.  They, perhaps in conjunction with a consultant, 

would then deliver a one-day course on the principles of the current system for the 

project data, once a test version is available. 

Data entry staff would have special training.  Their task should be simpler because of 

the facilities available in a database system to facilitate efficient data entry.  If the data 

entry is not simple, then the project team should demand that improvements be made. 
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