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preface 

This is a report of my practical training at the IPO, Center for Research on User-System In

teraction. The goal of the training was implementing a shell in Visual Basic to assist a user to 

extract information from a database that contains information about 21 tools for evaluating 

the usability of a product in its different phases of design. This training was part of the UCD 

(User Centred Design) programme and was under supervision of Boris de Ruyter. 
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1. Introduction 

Paragraph 1.1 describes the project of which this practical training is a part and the second 

paragraph describes the result of the project: A database containing 21 evaluation tools and 

their characteristics. 

1.1 Evaluation Tools 

In the early stages of creating a new product, the requirements of an product are formulated. 

These requirements can for example be based on experiences with other similar products 

and/or they can reflect the wishes of the potential consumer. In the creation process, of which 

the formulation of the requirements and the decision to actually develop the product are part, 

several phases can be discerned. After initiating the development the first phase will be the 

concept phase in which sketches are made and simulations are run. After that a prototype will 

be made, which will be thoroughly tested. The development cycle is concluded by starting the 

actual production of the product and delivering it to the consumer. It must be said that this 

model of the creation process is extremely simplified. 

During every phase of the product cycle the developers want to have an indication of the qual

ity of their product which enables them to increase that quality continuously. This implies that 

they need a way to measure quality. But quality is often a subjective and therefore difficult 

concept to measure. An aspect of quality is usability. For determining an indication of the us

ability of a product several tools are developed by several institutes and companies. 

Insight was needed into which tools were available, which of those tools were best fit for spe

cific creation processes, such as the process applied at Philips Sound and Vision, and which 

type of tools were possibly missing and should maybe be developed. To gain this insight, re

search was done by the Institute of Man-machine Interaction (IPO) and Philips Electronics 

into the field of tools for measuring the usability of a product. Part of this research was as

sessing the characteristics of and available information on 21 existing tools and placing it in a 

database. The characteristics were found by studying literature and interviewing people who 

have experience with the studied tools. Examples of characteristics are the minimum number 

of participants needed for using that tool or the current design phase of the product. 

No systematic research into the quality of the tools in terms of the validity of their results was 

done yet. Developing uniform standards for comparing different tools with respect to their 

validity is quite difficult. Furthermore there is almost no literature on the validity of the tools 

because the developers of the tools don't measure it or simply don't supply that information. 

On the basis of the characteristics available in the database a selection can be made from the 

tools. These characteristics can for example be the phase of the design process, the maximum 

investigation time or the facilities needed to use a specific tool. To access the information in 

the database and help finding the most suitable tool a shell is written called EVice, an Evalua-
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tion tool Advice program which accesses the information in the database, presents several se

lection criteria to the user, searches for the tool which best fits the task and presents the results 

to the user. 

1.2 The Database Containing the Evaluation Tools 

As mentioned all the characteristics of each of the 21 recorded evaluation tools are stored in a 

database. The characteristics are divided into 5 distinct clusters and each cluster has its own 

table in the database. In Figure 1-1 all those clusters or tables and their characteristics are 

shown. There it is also shown that the Tool Characteristics table, which contains general in

formation only, is the central table in the database and that the other 4 tables are linked by a 

one-to-one relationship to this table via the ToolName field. 

\Wll!il!lll~lllllt 
Tool 
Type of Data 
Type of Evaluation 
Type of Measurement 
Focus on 
Data Source 

lllllil!!illllll!lllDllllllt®• 
Tool 
Investigator Training Time 
Investigation Time 
Participant Time 
Number of Investigators 
Experience of Investigators 
Number of Participants 
Experience of Participants 

1111111t1tl11mamJ: 
Tool Name 
Acronym 
Cluster 
Source 
References 
Short Description 
Measurement Focus 
Application Domain 
Versions 
Support 

Figure 1-1: Structure of the Database 

Tool 
Construct Validity 
Ecological Validity 
Content Validity 
Internal Validity 
Congruent Validity 

Phase in Design Process 
Status of Product 
Location of Evaluation 
Facilities Needed 

The Data Characteristics table contains information about the type of data the tool can col

lect and how it will be collected. For example, is the data to be measured objective or subjec

tive and is the measurement empirical or analytical? 

The Human resources table contains information about the minimal amount and quality of 

investigators and participants needed for using an evaluation tool. The time needed to train an 

investigator and the minimal number of participants and investigators are examples. 

The Evaluation Context table contains information about the type of product the tool is able 

to evaluate and how it will be evaluated. For example, is the product still in its concept phase, 

or maybe in its creation or release phase and which facilities are needed for using that specific 

evaluation tool? 
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All the values the different characteristics or criteria can take on are shown in Appendix A. In 

the future the Tool Validity table will contain information about the quality, in terms of its 

validity, of each evaluation tool. 

If possible the information is coded on nominal level and then stored in the database. Storing 

coded information makes searching the database faster. Each coded characteristic is coded on 

a certain scale. In most cases a characteristic can take on a limited amount of values (2 to 4). 

The Type of Data characteristic for example can only have the value Subjective, which is 

coded by an 1 or Objective, which is coded by a 2. Sometimes encoding is not necessary, be

cause the characteristic can only take on numerical values, for example the number of investi

gators needed by a tool. 

Two exceptions are the Facilities Needed and the Measurement Focus characteristics. These 

are binary coded, because a tool could need a Computer as well as a Video or the measure

ment focus can be on Learnability as well as Flexibility. Coding them binary makes coding 

multiple choices possible. How all the characteristics are encoded is also shown in Appendix 

A. 

One final remark should be made with respect to the information in the database. The tools the 

database contains are tools which were available at the time of creating the database, but the 

domain of evaluation tools is quite dynamic. As a result the database will never be complete. 

More information about the database can be found in [1 ]. 
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2. Problem Analysis 

The first paragraph describes the goal and the subgoals of the practical training and the sec

ond paragraph describes, concluding from the goal description, what the minimal abilities of 

the shell should be. 

2. 1 Goal of the Practical Training 

After discussing the current state of the project concerning evaluation tools and the conclusion 

that a shell was needed to access the database with evaluation tools, the goal of the practical 

training was established as follows: 

Implementation of a Visual Basic shell which assists the user to extract in

formation from a database that contains information about 21 tools for 

evaluating the usability of a product in its different phases of design. The 

shell must assist the user to find the most suitable tool given a certain phase 

of product design and present the user with all the information available on 

that tool, including audio-visual information (a demonstration of how to use 

the tool, for example). Attention must be paid to the shell being flexible; a 

change in the database must not make reprogramming the shell necessary. 

This goal can be divide into several subgoals: 

• Getting used to Visual Basic; 

• Summing up and specifying possible functionality of the shell; 

• Implementing the shell in Visual Basic; 

• Writing a practical training report and presenting the results to interested people. 

For each subgoal an estimation of the time needed to accomplish it was made. In total the 

practical training was meant to span 200 hours, which is actually not very much. 

It should be mentioned that no research was done by me on the profile of potential users of the 

shell. Design decisions were discussed with the two supervisors of this practical training, who 

are in a sense potential users of the shell too. Furthermore, Microsoft Windows (layout-) con

ventions were applied as much as possible and attention was paid to general rules about appli

cation design with Visual Basic [2]. 

2.2 Minimal Abilities of the Shell 

After examining the description of the goal 

of the practical training it is easy to see that 

the shell should at least be able to handle 

the following aspects (see Figure 2-1): 

• Accessing the information in the data

base; 
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• Presenting the user with all the characteristics or criteria used for searching the most suit

able evaluation tool; 

• Searching for the tool which best fits the selected characteristics; 

• Presenting the results of the database search to the user; This is a list of all tools present in 

the database sorted on decreasing hitratio. Furthermore, the user is presented with infor

mation, including the hitratio, known about the tools. 

In Figure 2-1 the flows of information are also shown. 

The mentioned aspects imply the need for a way of accessing the database, an input interface 

or window, a way to measure the degree in which the different tools satisfy the selected crite

ria (e.g. calculating a hitratio) and an output window. These are the minimal abilities of the 

tool. 
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3. Implementation 

The first paragraph will describe how the minimal abilities mentioned in the previous chapter 

are implemented. The second paragraph describes extra abilities that are added. 

3. 1 Implementation of Minimal Abilities 

Paragraph 2.2 concluded 

with mentioning the need 

for an input window, an 

output window and more 

general abilities as access

ing the database and cal

culating the degree to 

Entry Point Exit Point 
--•( lnputForm )--..i ---•( OutputForm ),.._---• 

[ Genral Module J 

Figure 3-1: Structure of EVice 

which the different tools satisfy the selected criteria (e.g. calculating a hitratio). The distribu-

tion of these abilities between several Visual Basic objects is shown in Figure 3-1. Accessing 

the database and calculating the hitratio is an integral part of the OutputForm object. A last 

remark to be made is that in designing the input and output windows, usability is regarded as 

good as possible and Microsoft Windows layout and other conventions are honoured. 

3.1.1 General Module 

The General Module holds the necessary declarations of constants and global variables. Be

sides these declarations it also holds one general function and one general procedure. The 

function is called Parser and is used to unravel two parts of a string which are separated by a 

certain character that can be specified. This function has been written by Boris de Ruyter. The 

procedure is called CenterForm and it places a form, provided by an argument, in the middle 

of the screen. This procedure is called from the load event of every form. If important the 

constants and global variables which are declared in the General Module will be mentioned 

and explained later. 

3.1.2 Extracting Information from the Database 

A link with the database is created with a Database object and the links with the several tables 

containing the information, are created by Recordset objects. The database is opened in such a 

way that it can only be read and that simultaneous access by other users is possible. The Da

tabase and Recordset objects and their properties, events and methods are provided by the 

build-in Microsoft Jet Database Engine. The Recordset objects are created by the OpenRe

cordset method of de Database object and the methods and properties of those Recordset 

objects are used to move through the database and to read the needed information from it. 

During the Load event of the lnputForm the database is opened and a global variable named 

UsableBase is assigned to it. After successfully opening the database, the main table with tool 
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characteristics of the database is opened also and a pointer to the first record of that table is 

assigned to the global variable CurToolRecord. Global variables are used because the Tool 

Characteristics table is used throughout the program and closing and re-opening the database 

takes time. 

It is assumed that the name of the database is the same as the name of the executable of 

EVice, with the ' .mdb' extension added. In case opening the database or the Tool Character

istics table generates an error because the database file cannot be found or the wrong database 

is opened and the tool characteristics table cannot be found, the user is presented with a file 

dialog and asked to open the right database which is then checked in the same way. If no 

proper database is available the program will eventually terminate. 

The OutputForm object contains a procedure called SearchDataBase, which compares the 

characteristics of the tools with the criteria that are selected by the user. In order to compare 

all the characteristics, all the other tables are opened too, using the OpenRecordset method 

also. This is instead of switching from table to table which is probably slower. Pointers to the 

records in these tables are local variables. During the comparison the number of criteria 

matching the characteristics of the current tool being examined are recorded as well as the 

number of relevant selections made by the user. Certain selections may not be relevant for a 

certain tool because its corresponding characteristics are not recorded in the database. How 

exactly the hitratio is calculated is explained later on. 

A problem is that the number of tools is not the same in every table of the database. Some 

tools are not recorded in every table. Furthermore - probably as a result of missing tools - the 

tools are not at the same position throughout all of the tables. Thus, when comparing the char

acteristics of the tools with the criteria provided by the user, one must be sure to check all the 

tools at the right positions in every table. This is done as follows. 

The RecordCount property of the CurToolObject contains the number of records in the Tool 

Characteristics table and this table by definition contains all the tools. This number equals the 

total number of tools in the database and so it can be used to create a loop which checks all 

the tools. When consulting the other tables in the database, the needed tool or record is 

searched for by a procedure called FindTool, using the Too/Name field. The code of this pro

cedure is placed in the OutputForm object. If the tool or record cannot be found, the charac

teristics recorded in that table will by definition fail to match the user's criteria and the corre

sponding selections are considered to be irrelevant. An advantage of this procedure is that 

adding new tools to the database does not require any change in the code. 

The database is also used in the OutputForm object when presenting the user with the general 

information about every tool. There the names of all tools are shown in a list which is ranked 

by their hitratio. Every time another tool is selected from that list, information about that tool 

is read from the database and placed in the appropriate boxes on the OutputForm. 
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3.1.3 lnputForm 

The InputForm is the first form to be loaded and used for some initialising and opening the 

database as described in the previous paragraph. The main use of the lnputForm is presenting 

the user with all the criteria for searching the best tool. For each category of criteria or table 

of characteristics in the database the criteria are placed on a separate tab (see Figure 3-2). 

Figure 3-2: lnputForm, Evaluation Context Tab 

There are 3 different combinations of objects placed on the lnputForm depending on the kind 

of criterion to be presented. All combinations are provided with a checkbox. The label of this 

checkbox states the name of the criterion and the checkbox must be checked if the user wants 

to use that criterion. If the checkbox is checked, the first item in the combo- or listbox is se

lected or in case of a textbox, the number 1 is entered. Then the combo-, list- or textbox is 

also ungreyed to show it is used. If the checkbox is unchecked again, all items in the combo-, 

list, or textbox are deselected and the box is greyed. Initially all combo-, list- and textboxes 

are disabled and greyed. 

The first combination is that of a checkbox with a combobox. There are ten of these combina

tions which are placed in an array, which results in all combinations using the same code. 

Each combination is identified by its Index number. Greying the combobox is done by simply 

disabling it. 

The second combination is that of a checkbox and a listbox in which multiple items can be 

selected. There is only one combination like this used. When checking the checkbox, only the 

first item of the list is selected. Greying is also done by disabling the listbox. 

All the possible choices, or items in the lists, for the criteria using the first or second combi

nation are hardcoded in the combobox and listbox objects themselves. The ltemData property 

of each item in these boxes is used to store the code for each specific item as recorded in Ap-
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pendix A These codes are later used to compare the choice that is made to the characteristics 

of each tool in the database. 

The third combination is that of a checkbox, a textbox and a spinner. There are five of these 

combinations which are also placed in an array (see Figure 3-3). The textbox will only contain 

numbers greater than or equal to 1 and as soon as an illegal character is entered the number 1 

is placed in the textbox. The spinners are used for increasing or decreasing the number in the 

textbox by 1. The spinners have the disadvantage of not greying when being disabled. Greying 

is done by simply changing the colour of the spinners. The textbox greys automatically by 

disabling it. The spinners are greyed initially in the load event of the lnputForm. When the 

Tag property contains the string "Label", a "Hrs" label is placed behind the spinners which 

will be greyed or ungreyed also by disabling or enabling it. Another disadvantage of the spin

ners is that when one of the arrows is pushed for some time, the number does continue to in

crease but the current value is not shown in the textbox until the mousebutton is released. 

Figure 3-3: InputForm, Human Resources Tab 

The lnputForm also provides the user with three buttons. The first button is to quit the shell 

by unloading the OutputForm which handles exiting the shell in its Unload event. The second 

button is for resetting all the values of all the objects on the lnputForm used for selecting the 

criteria. This is done by unchecking all checkboxes. Unchecking them automatically initiates a 

click event which handles all the deselecting, disabling and greying. 

The third button is clicked when the user wants the selected criteria to be processed. First of 

all it is checked if indeed an item was selected in the "Facilities Needed" listbox, because it is 

possible to check the corresponding checkbox but select no item from the list. Secondly it is 

checked if any criterion was selected at all. If one of these checks fails an appropriate dialog 

box is shown and the user is returned to the InputForm. If the checks are passed, the lnput

Form is hidden and the SearchDataBase subroutine is called to compare the selected criteria 

with the characteristics of the tools in the database and to calculate the hitratio. Finally the 
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OutputForm is shown, the ToolNamelist on the OutputForm is given focus and the first item 

in that list is selected. This last action initiates a click event on the ToolNamelist object which 

then shows all the information of the selected tool on the OutputForm. 

3.1.4 Calculating the HitRatio 

To measure the degree in which the several tools satisfy the criteria selected by the user, a hi

tratio will be calculated. The hitratio has two functions which are closely intertwined. Firstly 

the user can be given an indication of the degree in which the criteria are satisfied. Secondly, 

all the tools in the database can be ranked by their score in order to present the user with the 

best alternatives for the best tool. 

There are several ways to calculate such a ratio and to do this, the following numbers are 

available: 

• The total number of criteria: T; 

• The number of selected or used criteria: S; 

• The number of characteristics that match the selected criteria: M. 

The value of Tis 16 and this number is stored in the constant NUMBOFCRIT. 

In an earlier version of the shell a matchratio was used, which was given by: 

M 
-*100% 
s 

(1) 

This matchratio reflects the fact that the more criteria are the same, the higher the ratio. But 

the following should be considered also: The more criteria are selected, the more valid the 

value of the matchratio is. This implies that the value of the matchratio should be reduced if 

not all criteria are selected by the user. This is done by multiplying the matchratio by a selec

tionratio which is the number of criteria selected as a fraction of the number of available cri

teria: 

This gives the used hitratio: 

s 
T 

M 
-*100% 
T 

(2) 

(3) 

If for example only 4 criteria are used and all 4 are matched by a certain tool, that tool would 

have a matchratio of 100%. It would seem the perfect tool has been found, but that observa

tion is very likely to be wrong because only 4 out of all 16 criteria are used. Multiplying the 

matchratio with 4/16 gives the hitratio: 25%. 

With respect to matching criteria and characteristics the following remarks should be made: It 

is important to be aware of the difference of meaning between the characteristics of the tool 

recorded in the table and the criteria selected by the user. Generally speaking the information 
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in the database states the requirements and conditions needed for using every tool. The criteria 

entered by the user are what the user finds acceptable for evaluating his product. 

If the appropriate field in the database for the Number of Participants is 10 that means the 

tool needs at least I 0 participants, but if the user enters I 0 participants that means he will ac

cept using a maximum of I 0 participants. Thus a number will only match if the criterion is 

bigger or equal to the characteristic. If more facilities in the Facilities Needed listbox are se

lected than a tool needs it will result in a match. If a Not Relevant is recorded in the database 

it does not matter what criterion is entered by the user for that specific characteristic. If the 

user selects a Not Relevant, he means it does not matter to him what that specific characteris

tic of the tool is. 

As mentioned the calculation of the hitratio is done inside a procedure called SearchDataBase 

which is a part of the code of the OutputForm. This is done after pushing the 'Process .. .' 

button on the lnputForm. After establishing a link with each table in the database, all criteria 

are matched and the hitratio is calculated, tool by tool. After this, the name of the tool will be 

placed in a listbox, called ToolNameList, on the OutputForm and the hitratio is added to the 

tool's or item's ltemData property after multiplying it by 10. This is done because the ltem

Data property is an integer and we want to preserve one decimal. The tools are added to the 

listbox in order of decreasing hitratio. 

For actually matching the criteria and characteristics two procedures are written: FindMatch 

for matching criteria like Type of Data or Status of Product and FindNumberMatch for 

matching criteria which have an numerical value like Number of Participants. For matching 

the Facilities Needed criterion no procedure is written. 

3.1.5 OutputForm 

The primary abilities of the OutputForm are presenting the user with the result of the database 

search and showing the user all the general information known about the tools. Presenting the 

result of the search is done by the listbox called ToolNameList which shows all the tools pres

ent in the database sorted by decreasing hitratio. 

For every piece of information known about the tools and which is stored in the Tool Charac

teristics table of the database, a textbox is placed on the OutputForm (see Figure 3-4). If 

needed scrollbars are added to the textboxes. Of coarse the hitratio is also shown. Every time 

one of the tools in the ToolNameList is clicked on, all the needed information on that tool is 

read from the database and the ltemData property and shown in the textboxes. To make sure 

the contents of all textboxes begin with a capital, the function FirstCap is used. The code of 

this function is enclosed in the OutputForm object. All the textboxes are made read-only, i.e. 

their contents can not be edited. 

Because there is a lot of information to be shown to the user, which can be confusing, not all 

available information is shown initially. The hidden characteristics are Source, References and 
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Support. These characteristics can be shown by pushing the 'Show Details' button. The hid

den characteristics are already placed on the lower part of the OutputForm and after pushing 

the button the Height property of the form is increased as much as needed to show those char

acteristics too. Pushing it also changes the text on the button to 'Hide Details' (see Figure 3-

4). Pushing the button again restores the original size and text. The changes in size are made 

relative to the objects on the form to ensure the layout is independent of the system on which 

the shell runs. 

The paperbased version is listed incomplete to get an idea of the construction of this 
questionnaire and the type of questions: 

T CO. the Swedish confederation of professional employees, Linnegatan 14, S-11494 
Stockholm, Sweden. 

Figure 3-4: OutputForm with details 

Besides the 'Show Details' button there are four other buttons. The 'Quit' button is used for 

exiting the shell. The 'Back .. .' button returns the user to the InputForm with all selections 

made by him still in tact. The 'MMedia .. .' is meant to show available multimedia information 

available on the tool. There is no code attached to this button yet. Finally the 'Print...' button 

is used to show the CreatePrintForm. From there a file can be created containing the selected 

criteria, the result of the database search and/or the information known about the tools. This 

form will be discussed in the next paragraph. 

The Unload event of the OutputForm is the only place where the Exit statement is used. This 

is why the OutputForm is deliberately loaded during the Load event of the lnputForm. This 

way the Unload event and the Exit coded there can be accesses from every procedure in the 

program. In this Unload event first the link with the Tool Characteristics and then the link 

with the database are closed. Then it is checked if Microsoft Word was used to create the print 
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file and the created file has still not been saved. If that is the case, a Word-save-dialog will be 

shown. After this the link with Word will be closed also. Then the Exit statement is used. 

3.2 Added Abilities of the Shell 

[ Progre!sForm t .. ~---- _P_r_in~tF~o_rm_~ 

Entry Point 
lnputForm 

Exit Point 

[ Genral Module J Expand Form 

A few abilities are added 

to the minimal abilities 

discussed above. The first 

is constructing a printer 

file from the selected cri

teria, the list of tools and 

their characteristics 

shown on the Output- Figure 3-5: Structure of EVice with Extra Abilities 

Form; the second is showing a progressbar and the third is using a pop-up textbox for certain 

characteristics. In Figure 3-5 it is shown how the objects needed for these abilities are related 

to the already discussed objects of EVice. 

It is obvious the user would like to have the possibility to record the result of his actions. 

Therefore the CreatePrintForm has been added to create a Word document with layout or a 

RTF-file in case Microsoft Word is not available on the system. On this form the user can 

select several options and a checkbox (see Figure 3-6). If the checkbox is checked a list with 

all the selected criteria will be added. The first group of options is used for selecting which 

tools will be processed: All tools from the ToolNameList, the first five or only the first - and 

best - tool from the list. The second group of options is used to determine which information 

about the tools will be printed: Everything, everything but the short description or just the 

names of tools and their hitratios. 

Figure 3-6: OutputForm with details 

There are also two buttons placed on the CreatePrintForm. The first button is the 'Cancel' 

button used to leave this form and return to the OutputForm. The second button is the 'Create 

Output. . .' button. After pressing this button the CreatePrintForm is hidden and the Progress

Form is shown. How this form works is explained below. Then the processing of the informa

tion is started. 
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First the shell tries to open a document in Microsoft Word. This is done by creating a link 

with the Word Basic object of Word. If Word is not active yet it will be automatically opened. 

By giving normal Word Basic commands, Word can be controlled. If Word is available the 

application will be minimised in order to prevent interference by the user. Creating the docu

ment in Word is quite slow and the user could edit the document while it is being created, 

which would mess up the process of creation. After this, the New command is given, creating 

a new document and then the name of the new document is stored. This is done in case there 

are already documents present in Word and we will have to close just our document instead of 

closing Word completely. 

If Word is not available, an error occurs and the user is asked if he wants to create a RTF-file 

instead. If so, the user is presented with the SaveRTFDialog to enter a filename for the RTF

file. If creating this file fails, the user is returned to the OutputForm. When creating the RTF

file it is attempted to use RTFcode, which proved to be quite difficult. As a result the RTF-file 

only has some words made bold and a different font-size. But the RTF-file essentially holds 

the same information as the Word document but the document is also formatted with the right 

tab-spacing, headers and page numbers. 

For adding a string of information to the Word document or RTF-file a procedure called 

AddToDocOrFile is used. This procedure detects if Word is used and if so it adds the string 

by using the clipboard. If Word is not used the string is written sequentially to the RTF-file. If 

the user wants the criteria to be added also, this is done by using the procedure AddCriterion, 

which adds the contents of one of the text- or comboboxes and the title of the box on the ln

putForm to a string. This procedure can not be used to process the contents of the Facilities 

Needed listbox on the lnputForm. After creating this string the AddToDocOrFile procedure is 

used again. 

After this, the appropriate tools and their information are processed in a similar way. It must 

be mentioned that when selecting another tool in the ToolNameList by changing the Listlndex 

property, the Click event of the list is triggered and all textboxes are refreshed again although 

the form is not visible. This way we will only have to copy the information from the Text 

property of every textbox on the OutputForm. The name of every piece of information is cop

ied from the Text property of the appropriate label. This is all done by the AddTool/nfo and 

the AddTool/nfolnsert procedures. AddTool/nfo adds the information to a string whereas 

AddToollnfo/nsert inserts the information directly into the Word document, not using the 

clipboard and thus preserving any present layout. When using a RTF-file there is no real dif

ference. The second procedure is used for the Support, Source and Short Description text

boxes. 

The process of creating the document or file is concluded by selecting the first item in the 

ToolNameList on the OutputForm again, closing the RTF-file or maximising the Word appli

cation, hiding the ProgressForm and showing the OutputForm again. 
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The second extra ability added to the shell is the 

progressbar. For this the ProgressForm is 

used, which shows a label, a bar and a percent

age (see Figure 3-7). The label is supposed to 

show what is currently being done by the shell 

and the bar and the percentage show the prog-

Figure 3-7: ProgressForm 

ress. Using the UpdateProgress procedure the increase in progress in percentage-points is 

added to the current state of the ProgressForm. 

The third extra ability is programmed using the ExpandForm. Because not all text fits into 

some textboxes on the OutputForm, as mentioned before, some textboxes were provided with 

scrollbars. The ExpandForm now, is used as follows: If the user clicks on one of the Support, 

References, Short Description or Source textboxes, a large textbox placed on the Expand

Form is shown (pops up), with the contents of the selected textbox in it. Code in the 

Form_Resize event ensures that resizing the form, resizes the textbox by the same amount. If 

the ExpandForm loses focus or is closed, it disappears and the user returns to the Output

Form. 

The ExpandForm is shown by the OutputTextBox_Click event in the OutputForm object. 

There it is tested if indeed one of the mentioned textboxes was clicked and if so, the title is of 

the ExpandForm is changed using the label of the textbox, the text is copied and the form is 

shown. 

Finally it needs to be said that part of the code needed for using a configfile is already present. 

In an earlier version of the shell a configfile was actually loaded and the name and location of 

the database were extracted from it. But using a configfile just for recording the name and 

location of the database was a bit overdone. Now it is assumed that the database file is present 

in the same directory as the EVice executable and has the same name as that executable with 

the extension ' .mdb' added to it. But the code for using a configfile is still present (as com

ments) in the code files. 
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4. Conclusions and Recommendations 

In paragraph 4. I conclusions are drawn with respect to the goals of the practical training and 

the actual work done and paragraph 4.2 sums up several points of interest and ideas for future 

work, partially as a result of the conclusions drawn in paragraph 4.1. 

4. 1 Conclusions 

First of all it can be concluded that the general goal of learning Visual Basic and programming 

a shell have been achieved. It also seems that the shell is able to fulfil its task of assisting the 

user to extract the needed information from the database. This is done by presenting him all 

the criteria by which he wants to select an evaluation tool, searching for the tools which best 

fit those criteria and showing him the results of that search. By using the hitratio, the shell 

indeed finds the most suitable tool given a certain phase of product design. 

The shell also presents the user with all the information available on that tool. This is unfortu

nately not including audio-visual information. First of all no audio-visual information was 

available yet and other abilities were considered to be more important. Nevertheless in the next 

paragraph it can be read how this function could be implemented. 

The shell is not as flexible as possible, but making it flexible takes a bit more experience in 

programming Visual Basic. Though, a change in the number of tools in the database does not 

make reprogramming the shell necessary, the shell can not handle a change in the structure of 

the database. 

One mistake has been made in the early stages of developing the shell with respect to matching 

the selected criteria with the tool characteristics. Matches will only occur if the criteria and the 

characteristics of the tool are exactly the same: A Not Relevant only matches with a Not Rele

vant and if the Facilities Needed selected by the user are Computer and Software and a tool 

only needs Computer, no match will occur even though this should result in a match as ex

plained before. The way the matching should be done is recorded in the previous chapters. 

The final conclusion should be that I learned a lot about how to develop a software tool like 

this one and which problems can be expected when doing that. I learned programming in Vis

ual Basic and more specific, how to use a database in Visual Basic. The advantage of this 

knowledge is that it can be applied to most of Microsoft's applications. I also realise that one 

should not be too eager to start the actual coding, but should first develop the program com

pletely on paper. Furthermore I gained some general knowledge on the field of evaluation tools 

and more general the field of usability and user-interfaces. The shell and this report can now 

be used to make further progress in the project. 
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4.2 Recommendations 

After working on the shell the following remarks and recommendations can be made: 

• As mentioned in the conclusions, the calculation of the hitratio is not correct. The impact 

of this mistake as not disastrous, but it should be corrected. One should realise that the 

criteria reflect what the user finds acceptable, what resources he is willing to make avail

able for using the tool. The characteristics of a tool reflect what a certain tool minimally 

needs. Therefore the label Facilities Needed on the lnputForm should be changed to 

Available Facilities. Furthermore a user should not be able to choose a Not Relevant. The 

Not Relevant should be used for a tool characteristic only. 

• Not every tool is represented in every table of the database. More particular the CUSI tool 

is only recorded in the Tool Characteristics table. This could result in an unequal com

parison. Now the missing characteristics are ignored. But maybe missing characteristics 

should be interpreted as not matching. If tool A matches with criterion R and not with S 

and tool B matches with R and misses S, tool B will score 100% and tool A 50%. At the 

moment this problem is not relevant because only the CUSI causes this problem, but CUSI 

is missing from every table except the Tool Characteristics table and thus always scores 

0%. 

• In the future new tools should be added and the current tools should possibly be updated if 

newer versions become available. Also code for matching the validity criteria should be 

added if validity characteristics are added to the database. 

• If multimedia information is available, the Media Control Interface Device (MCI), a stan

dard object (filename MCI.VEX) provided by Visual Basic, can be used to play and or 

show that information. The filenames and maybe their location can be added to every tool 

by adding an extra field to the Tool Characteristics table. Another and better method is to 

send the multimedia-object (for example sound or video) to the windows-environment and 

Jet that determine which application to start up in order to run the multimedia-object. This 

way the (favourite) applications installed by the user will be used. 

• The contents of the database should be changed in the following ways. The data types of 

most codes should become integers and not doubles. The Cluster and Application Domain 

fields in the Tool Characteristics table should be coded. Finally the Participant Time 

fields should be properly coded in hours. 

• The configfile could be used to store the location of database file as well as record the 

structure and information about the contents of that database. This information could then 

be used to construct the lnputForm as well as the loop for calculating the hitratio. This 

would improve the flexibility of the shell considerably. As mentioned before there is al

ready code present for opening a configfile and reading the database filename and location 

from it. When using a configfile, it should be tested for correctness. 
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• Whether a configfile will be used or not, the code used could be more independent of the 

structure of the database. The database or the configfile should be scanned for information 

needed to create the lnputForm and possibly even the OutputForm and to calculate the hi

tratio. The code is already independent of the number of tools in the database. Furthermore 

each type of boxes on the InputForm is placed in an array, which makes it possible to 

share code. The same principle can be used when not hard-coding the structure of the data

base, though it should be recorded in the database or the configfile which of the three types 

of inputboxes should be used for each criterion. 

• For initialising the progressbar a procedure should be written instead of using the same 

piece of code several times in different objects. 

• Starting Microsoft Word does not work on every system. Currently it only works with 

English versions of Word (it has been tested with version 6.0 under Windows 3 .11 and 95), 

because (most of) the Word Basic commands used by the shell are language dependent. 

Even the command which can be used to find out the language version of Word 

(Applnfo$( 16) in English) is language dependent. By using this command and a proper 

way of trapping the possible errors a message can be showed to the user if his Word ver

sion is not English or the shell can be made suitable for several languages. Because of this 

the quality of the RTF-file might be improved, as the created RTF-file does not contain 

proper RTF. RTF is an programming language on its own. 

• Maybe in the future, the shell can be implemented in Java or ActiveX in order to make it 

available via internet. Another option is compiling a CD-ROM with the database, the shell, 

multimedia information and necessary system files on it. These two options are already 

being considered. 
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Appendix A: Codebook Database 

Evaluation Context 

Phase in Design Process 

1 - Concept Phase 

2 - Creation Phase 

3 - Release Phase 

Status of Product 

1 - Specification 

2 - Simulation 

3 - Functional Prototype 

4 - Released Product 

Location of Evaluation 

0 - Not Relevant 

1 - Field Setting 

2 - Laboratory Setting 

Facilities Needed 

1 - Computer 

2 - Software 

4-PDA 

8 - Video 

16 - Laboratory 

32-Audio 
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Data Characteristics 

Type of Data 

1 - Subjective Data 

2 - Objective Data 

Type of Evaluation 

1 - Formative Evaluation 

2 - Summative Evaluation 

Type of Measurement 

1 - Empirical Measurement 

2 - Analytical Measurement 

Focus on 

1 - Effects of Artefact 

2- Artefact 

Data Source 

1 - User Ratings 

2 - Expert Ratings 

3 - Analysis 
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Human Resources 

Investigator Training Time 

Integer> 0 

Investigation Time 

Integer> 0 

Participant Time 

Integer> 0 

Number of Investigators 

Integer> 0 

Experience of Investigators 

0 - Not Relevant 

1 - No Experience 

2 - Experience but no Expert 

3 - Expert 

Number of Participants 

Integer> 0 

Experience of Participants 

0 - Not Relevant 

1 - No Experience 

2 - Experience but no Expert 

3 - Expert 
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Tool Characteristics 

Measurement Focus 

2- Workload 

4 - Satisfaction 

8 - Pleasure 

16 - Learnability 

32 - Flexibility 

64 - Robustness 

128 - Adaptedness 

256 - Efficiency 

512 - Conformance with Standards 

1024 - Information Aspects 

2048 - Effectiveness 
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Appendix B: Example of Created Word Document 
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EVICE - EVALUATION ADVICE TOOL 
(c) 1997 IPO, written by Martijn Siffels 
Result of Evaluation Tool Search 

Search Criteria: 

Evaluation Context: 

Phase in Design Process: 
Status of Product: 
Location of Evaluation: 
Facilities Needed: 

Data Characteristics: 

Type of Data: 
Type of Evaluation: 
Type of Measurement: 
Focus On: 
Data Source: 

Human Resources: 

Maximum Investigator Training Time: 
Maximum Investigation Time: 
Maximum Participant Time: 
Maximum Number of Investigators: 
Experience of Investigators: 
Maximum Number of Participants: 
Experience of Participants: 

Found Tools: 

After Scenario Questionnaire 

Hit Ratio: 
Versions: 
Acronym: 
Cluster: 
Application Domain: 
Measurement Focus: 

Source: 
Lewis, J.R. , IBM Corporation 

Support: 

Creation Phase 
Not used 
Laboratory Setting 
Computer 
Software 
Video 
Laboratory 

Objective Data 
Not used 
Not used 
Artefact 
User Ratings 

24 
12 
12 
2 
Experience but no Expert 
16 
Experience but no Expert 

25% 
Not Known 
ASQ 
Ratings 
Software interface 
Satisfaction 

After all scenario's are completed, further testings could be executed using the PSSUQ. Further 
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information: James R. Lewis, IBM Design Center/Human Factors; Boca Raton, FLorida USA. 

Diagnostic Recorder for Usability Measurement 

Hit Ratio: 
Versions: 
Acronym: 
Cluster: 
Application Domain: 
Measurement Focus: 

Source: 

25% 
Latest is version 2.0. 
DRUM 
Task analysis 
Hardware/software 
Not Known 

Macleod, M., National Physical Laboratory, Middlesex UK. 

Support: 
TBS, Lothringer Strasse 62, 46045 Oberhausen. ISBN: 3-924793-14-X. Costs: DM 14,-

Modified Cooper-Harper rating scale 

Hit Ratio: 
Versions: 
Acronym: 
Cluster: 
Application Domain: 
Measurement Focus: 

Source: 
Wierwille W.W., Casali J.G. (1983) 

Support: 
Not Known 

Software Checker 

Hit Ratio: 
Versions: 
Acronym: 
Cluster: 
Application Domain: 
Measurement Focus: 

Source: 

25% 
Not Known 
MCH 
Ratings 
All round 
Workload 

25% 
Not Known 
Software Checker 
Checklist 
Software interface 
Not Known 

TCO, (1992). Software Checker. Stockholm: TCO/the Swedish confederation of professional 
employees. ISBN 91-7168-493-x 

Support: 
The paperbased version is listed incomplete to get an idea of the construction of this 
questionnaire and the type of questions: 

1 This software responds too slowly to inputs 
2 I would recommend this software to my colleagues 
3 The instructions and prompts are helpful 
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4 The software has at some time stopped unexpectedly 
5 Learning to operate this software initially is full of problems 
7 I enjoy my sessions with this software 
8 I find that the help information given by this software is not very useful 
10 It takes too Jong to learn the software commands 
12 Working with this software is very satisfying 
13 The way that system information is presented is clear and understandable 
15 The software documentation is very informative 
17 Working with this software is mentally stimulating 
18 There is never enough information on the screen when it's needed 
19 I feel in command of this software when I am using it 
21 I think this software is inconsistent 
22 I would not like to use this software every day 
23 I can understand and act on the information provided by this software 
25 There is too much to read before you can use the software 
27 Using this software is frustrating 
28 The software has helped me overcome any problems I had in using it 
29 The speed of this software is fast enough 
30 I keep having to go back to look at the guides 
31 It is obvious that user needs have been fully taken into consideration 
33 The organisation of the menus or information lists seems quite logical 
34 The software allows the user to be economic with keystrokes 
35 Leaming how to use new functions is difficult 
39 It is easy to make the software do exactly what you want 
40 I will never learn to use all that is offered in this software 
41 The software hasn't always done what I was expecting 
42 The software has a very attractive presentation 
43 Either the amount or quality of the help information varies across the syste 
45 It is easy to forget how to do things with this software 
46 This software occasionally behaves in a way which can't be understood 
47 This software is really very awkward 
48 It is easy to see at a glance what the options are at each stage 
49 Getting data files in and out of the system is not easy 
50 I have to look for assistance most times when I use this software 

Post-Study System Usability Questionnaire 

Hit Ratio: 
Versions: 
Acronym: 
Cluster: 
Application Domain: 
Measurement Focus: 

Source: 
Lewis, J.R., IBM Corporation 

Support: 

18,8% 
Not Known 
PSSUQ 
Ratings 
Software interface 
Satisfaction 

Human-Computer Interaction Laboratory. Department of Psychology. University of Maryland 
College Park, MD 20742. 

3 


