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Release Information 1st September 2007
Installation

All files are supplied as a self-extracting zip file for Windows NT - DIAG3ZIP.EXE.  This must be double-clicked in File Manager/Windows Explorer to install (see later and D3README.TXT for more details).

What’s new in DIAGNOSYS v3.6

Very few changes have been made since v3.3 (but see webpages for details.  In this latest release:

· The software is now free, and there is no ‘keyfile’ to unlock the full version

· The title screen now displays correctly

· The beginning and end of the tutorial questions is indicated more clearly

· A null answer to an algebra question no longer produces an error message
What's new in DIAGNOSYS v3.3?

New features in DIAGNOSYS v3.3 include:


Self-test mode with multiple attempts, hints, etc.

· Font-size change available to user (may help partially-sighted)


Interactive question and network editor (renamed DIAGEDIT) for new or modified tests (in v3.23) - also creates and edits hints for self-testing

· Full design manual for modified, extended or completely new tests (in v3.23)

· Options for ordering of group and individual profiles

· Copy and Move of sets of results files now avoids overwriting duplicate names

· Improved format for ‘Answers’ output

· Facility to rename topic areas and still process old files

· Minor bugs fixed in test and in question and network editor

Existing features of DIAGNOSYS include:


Natural algebra interface with tutorials for use


Keyboard or mouse operation


Menus, range of topics and modes of use easily customised


Facility for multiple implementations


Interactive post-processing - individual and group profiles, ranked lists and other facilities


Mark-up used for all text, algebra, graphs and diagrams, giving minimal storage requirements

System requirements

DIAGNOSYS runs on almost any PC (Windows 3.1 or later, 386 or later, VGA, minimal RAM, 2Mb disk space + space for student files).  It can be run on stand-alone PCs or networks.

Contact for all enquiries

School of Mechanical & Systems Engineering, Newcastle University, NE1 7RU

Tel: (0191) 222 6286   e-mail: john.appleby@ncl.ac.uk   http://www.staff.ncl.ac.uk/john.appleby

 DIAGNOSYS v3

INTRODUCTION AND USER GUIDE

(Note that much of this information is also in the file D3README.TXTand in on-line Help, which can also be started independently by double-clicking the file DIAG3HLP.HLP.)
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1. Introduction and Aims

DIAGNOSYS is a skills-based computer testing system for basic mathematics.  It can be adapted to your needs in many ways, and is ideal as a diagnostic aid for new groups of students with different levels of knowledge.  You may wish to:


identify for each student their strengths and weaknesses;;


identify those students needing special assistance;


discover what proportion of your group have certain skills;


relate knowledge to background or other features of your students.

DIAGNOSYS is supplied with questions on 92 skills* in numeracy, algebra, trigonometry, statistics etc. Normally a student will be tested on 50-70 skills by selecting certain topic areas. The knowledge-based approach used allows diagnosis of this range of knowledge by asking questions selectively, responding to background qualification and to previous answers. For example, consider two algebra skills:


Expand   x(x+1)        Expand    (x+1)(x+2)
Knowledge of the second implies knowledge of the first, whilst ignorance of the first implies ignorance of the second.  Typically, fewer than half the skills need be tested, and a test of c60 skills can be completed in one hour.

The skills are categorised as being at four 'levels' of difficulty, and are arranged in a hierarchical network as shown on later pages.

The system includes tutorials on how to enter numeric, multiple-choice and algebraic answers. 

A file (hidden) is created for each student.  You subsequently collect and process these to give:


a printed individual "profile" for each student


a ranked list


a group profile


other forms of output

DIAGNOSYS can be easily customised to match topics to your students, and to produce output in the form you want.  The menus of groups and qualifications, and other initial questions, are easily changed to reflect your own groups and needs.

DIAGNOSYS is designed to permit minor, major or complete changes to the questions and knowledge-base.  The program DIAGEDIT and a manual to facilitate such changes are also provided.  Tests on basic mechanics and on computer science have been constructed by other authors using the DIAGNOSYS system.

2. Background - why a computer test?
Higher Education and other institutions in the UK and elsewhere have faced great changes in recent years.  Much larger numbers of students enrol on courses, and from backgrounds that are increasingly varied.  More mature and non-traditional applicants are being sought.  At the same time, resources are often declining, and we wish to introduce more flexible and rewarding student-centred curricula.

For courses with significant mathematical content  this poses particular problems, as even isolated weaknesses can form a barrier to effective participation.  Yet the formal qualifications of a new student may give quite inadequate information if we wish to target assistance or direct self-study.

DIAGNOSYS  offers assistance with these problems by providing rapid feedback to both students and staff.  Use of the computer permits immediate checking of answers, and results that can be analysed for whole groups.  The expert (or knowledge-based) system permits the selective asking of questions, responding to both background qualifications and to previous answers.

Faced with a new group of students, the tutor can schedule them to spend about one hour, attempting questions on topics chosen by the tutor.  They will get a result immediately for each question (with limited chances for re-entry and second attempts), and a final 'profile' on the screen.  Subsequently, the tutor will give them a printout of their results on both questions attempted and on inferred knowledge (deduced from a hierarchical skills network - see Appendix).  The tutor will also produce a ranked listing, helping him/her to identify those most in need of help, and a group profile, revealing the level of knowledge for each topic for the whole group.  This may be classified by gender, age group, qualification, department, etc.  At least ten UK universities have already used the test in this way.

DIAGNOSYS  is the only expert-system test designed specifically for mathematical subjects, and offering all the features:


knowledge-based


natural algebraic input 


customisable topics and output


output classifiable by group, age, gender etc.


self-testing mode with re-attempts and hints


open architecture - other topics can be implemented


runs on almost any PC

3. Installing and running Diagnosys

3.1 Installing on a single PC

To evaluate DIAGNOSYS, and to customise it for your needs, you should install it first on your own PC. To install under Windows 3.1 or 95/NT, simply put in the disk and double-click the file diag3zip.exe (or use File/Run etc.).  This will create a directory



c:\diag3

into which all the DIAGNOSYS program files will be copied, and sub-directories



c:\diag3\text     and     c:\diag3\results

You may prefer to copy the file to your hard disk before ‘unzipping’.  The first of these holds text files that embody one implementation of the test.  The second holds the 'student' output files.  The main directory can be given any name as you wish.  The sub-directories can be given alternative names, and multiple implementations can be held in different sub-directories; see below for how to do this.  Initially, use the default names.  Instructions for installing for student use (probably on a network) are given in later sections of this manual.

If you have purchased DIAGNOSYS, you will also need to copy the file diag3key.dat from your disk to the c:\diag3 directory (or alternative if chosen).  Without this file, DIAGNOSYS will run as a demonstration version.

In Windows 3.1, a DIAGNOSYS program group and icons for the test and for post-processing will be set up for you.  In Windows 95/NT, you should find a ‘Diagnosys’ item appears in the ‘Programs’ list available from the ‘Start’ menu.  However, you may set up your own group and/or icon, or start the program from Windows Explorer (but note that running in other modes will require parameters for this).

(In the following, it is assumed that you have used the normal drive and directory names.)

3.2 Running DIAGNOSYS
Use the DIAGNOSYS icon, or double-click on diag3.exe from the File Manager / Explorer.

3.3 What you'll see next
After the title screen and before the Test starts, you'll see information about the Test and questions about yourself. (Your name is used to create a filename for your results, your "group "determines the topics tested, and your "qualification" determines your entry level into the Test. These menus can be customised to suit your groups).  

After confirming your responses, or amending them, you are told your personal filename (up to six letters from your surname and two digits, usually 01 or 02).  This can be used to restart the Test if you quit early or in case of system failure (see later).  You will then be given some tutorial questions, designed to show you how to enter answers.  You may get these right or wrong as you wish!

You now start the Test proper.

The sequence of questions you are asked depends on your answers.  You  may be offered a second attempt at a skill, subject to a maximum of 5 "lives", or a chance to re-enter an inappropriate answer.  Depending on which "group" you have selected, you may be asked anything from ten to sixty questions.   (If you have a demonstration copy, you will be limited to twenty minutes for the Test itself.)

3.4 The end of the Test
Finish, or quit the Test by clicking the 'Quit' button, and look at the 'profile' shown on the screen.  This version of the 'profile' shows a bar chart of success on the skill areas you chose when you entered your 'group' at the beginning of the Test.  This profile is based on both skills for which you answered a question, and skills inferred using the skills network.  (The printed profile may give instead a list of known and/or unknown skills.)  You may customise what is shown on the printed profile - see below.

After viewing your profile DIAGNOSYS terminates.

You may wish to try the Test again, perhaps with different options or changing your answers to questions. As you do this, additional results files will be stored in the 'results' sub-directory.  If you wish to try the post-processing facilities, you should produce several results files first to see the possible features.  Use a variety of 'group' and 'qualifications' answers to permit experiment with file selection and analysis later.

4. Processing student files - introduction

The 'results' directory contains hidden files with the student data, named e.g. SMITH01.TXT.  These can be processed in several ways, using the same program in 'process' mode.

Use the 'Process' icon, or add the word 'process' to the command-line (run-time parameters) for the program.  (If you are using alternative directories, there is a different method.)  Initially, you will use the default directory for results, and the default file PROC1.TXT, which holds criteria and options for processing.

The first stage of processing is to select some or all files, using the 'admin' questions (such as group, qualification, name, etc.).  For the present, note that the blank box marked 'Select by:' indicates that all files will be processed.  

Click 'Select files, make lists' to see alphabetic and ranked lists for all files.  These may be saved or printed, in which case an explanatory header line may be inserted.

After viewing the name and mark lists, you will be offered various options, namely

· individual profiles for each student

· a group profile (% knowing each skill in the Test)

· ranked and alphabetic listings (as already seen)

· actual answers given by all students (tabulated for spreadsheet entry)

· full results of 'admin' questions and knowledge for all students (spreadsheet form)

· copy, move and delete for selected files

For now, it's best to try the first two options.  To view or print individual profiles, select that option, then click 'Process files'.  You may then double-click a chosen filename to view that profile in one of three forms: bar-chart, ordered list of topics, or topics listed by topic area.  For the latter two, you can choose whether to print the whole list of topics or a shorter selection.

If you select 'Group profile', you will then see a modified screen, which allows the group to be broken down by e.g. qualification or department.  For now, just click 'Process files' again to see the results.  On returning from viewing the group profile, click 'Back' again (at this point you would have an opportunity to change features previously selected).  You will also be asked whether you wish the Group profile to be in the form of an ordered list of all topics or divided into the topic areas.

If you choose to Save any of these forms of output, you are offered a default file name, in the same directory as the results files.

If you do choose to add selection criteria for files in the main processing window, you will once again view the name and mark lists before being offered other options.

The file PROC1.TXT holds your criteria for selection and options for processing.  You may save changes you have made in this file, or keep several files with different criteria and options if you wish.

5. Self-test mode

New in v3.3 is a self-testing mode, which may be used by students for self-improvement.  For example, they might take the test in its normal form, then work on chosen areas in this mode before taking the test once more.  For a valid measure of improvement, the same conditions and time limit should then be used for pre- and post-tests.

When DIAGNOSYS is run as a self-test (using the icon, or putting ‘selftest’ on the command-line), the student is offered:


own selection of topic area for that session


unlimited numbers of re-attempts and lives up to the number of available questions (limit actually 100!)


re-attempt even after seeing the correct solution


hints for all questions


output as a list of topics to clarify weaknesses and strengths

They may also be offered the DIAGNOSYS back-up textual notes or other materials (and could be permitted, if you wish, to use a calculator as necessary) to help them improve.

Note that the Hints are very limited, and are designed only as reminders of topics needing revision.  The back-up notes are slightly fuller, but are still much shorter than a full textbook.  Self-improvement using these materials will work best for students who are out of practice due to time away from study, or who need only to fill in gaps in their knowledge.  They are not a replacement for a GCSE course!

6. What next?

You have now seen DIAGNOSYS  in operation, and gained an idea of what it is capable of.  You may now wish to customise it to suit your groups.  The files provided include some additional questions; see 'Customizing' section for more details.  You may also wish to try the other post-processing facilities.

Note that, if you change the customization by e.g. changing the menus, you should  ensure that old student files are moved or deleted, or a new results directory is specified.  A mixture of files from different implementations can produce meaningless results when post-processing!

You will probably wish to change at least the menus of groups and qualifications, e.g. the groups might be 


Engineering, Science, Agriculture, Business

with each allocated a suitable range of topics.  The next part of the DIAGNOSYS manual describes how to do this.

7. Support
Please contact us if you have trouble installing the DIAGNOSYS system, or in making any changes. We should also like to hear from anyone using the system about their experiences, with a view to improving the software and extending the material tested. 

For one year after purchase, you may obtain free upgrades of software and documentation by downloading files from the web page.  These will work with your existing ‘key’ file (diag3key.dat).  After one year, upgrades will work only as demonstration versions, but you may continue to use any versions obtained in the first year.

8. The Inference model - validity
DIAGNOSYS v3 comprises a total of 92 skills in basic mathematics ordered into a hierarchy by 89 directed links (although courses tested may not contain all these skills and links).  The network is divided into a number of component topics which, on the whole, relate to a single area of domain knowledge (such as statistics or geometry).  Each skill is tested with one or two questions of the same style and level of difficulty.  The expert system within DIAGNOSYS makes inferences about skills not tested according to answers provided and selects the question to ask next.  Using a hierarchy of skills thus has a twofold benefit:

(i)    It reduces the number of questions asked (previous versions of the Test asked on average approximately 50% of the total number of questions available, inferring the rest from the answers provided).

(ii)   It allows the system to target questions more appropriate to the user  (i.e. if the user gets a question right it will ask him or her a more difficult question for which the former question is a prerequisite;  correspondingly, if the user gets a question wrong it will ask him or her an easier question which is a prerequisite to the former question).  An  initial (crude) model of the user's ability is provided by their previous highest mathematics qualification.

The use of hierarchies for organising the process of skill acquisition was first proposed by Gagne and comes from the behaviourist tradition.  Whilst the authors of DIAGNOSYS do not necessarily hold to this educational view (as it has significant implications for the way the educational context of the Test and the support material is perceived), they believe that the use of a hierarchy is sufficiently valid to be useful in the assessment of certain kinds of cognitive skill, especially the procedural skills prevalent in basic mathematics.  The links present within the DIAGNOSYS network are not intended to describe all these prerequisite associations.  The number of links has been optimised so as to balance the number of questions asked against the reliability of the inferences made, leading to some of the prerequisite associations being omitted.

A small experiment was carried out on a previous version of DIAGNOSYS which yielded an 84% success rate for the system's inferences.  Results from several hundred students have also been analysed for the test as a whole and changes have been made to the skills network and questions.  However, the authors concede that refinements can still be made and would be grateful to receive any constructive comments.

DIAGNOSYS is an assessment authoring shell as well as a mathematics test. The author invites offers of collaboration from those interested in developing tests in other areas of cognitive skill.  A test has been developed for basic mechanics, and this is available on request, though currently it appears to have less predictive power than the maths test, probably because more of the material is subsequently re-taught.

Publications
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DIAGNOSYS - a knowledge-based diagnostic test of basic mathematical skills. Computers in Education, 28, 113-131  (with PC Samuels and T Treasure Jones)
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Diagnostic testing of mathematics and mechanics on entry Mathematical Education of Engineers, Loughborough, IMA, 1997. (with A Anderson)
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Managing the transition to University education: computer-based diagnostic testing of background knowledge. International Congress of Engineering Deans and Industry Leaders, Monash, 1995. (with A Anderson and others)

1995
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9. Additional materials 

Textual notes

Notes backing-up all the skills tested are published separately in textual form.  They will allow the student to practise specific skills identified by the Test.  A photocopying licence may be purchased.

Tools and full documentation for Test development

All text, questions and the skills network can be modified, extended or replaced using the program DIAGEDIT. Procedures for editing the files, modifying features of the test, and suggestions for test design, are described in full in the design manual.  However, note that the system supplied has been carefully researched, designed and validated, and invalid inferences may be drawn if similar care is not taken with any modifications.
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1. What You Need to Tell the Students

The students really need to know only the following:


that the questions they are asked depend upon the answers  which they give, in addition to their previous qualification;


what's going to happen to their results, i.e. when they will receive their profiles.


that the results will not contribute to their formal assessment, and that therefore they should not spend too long on each question.

The use of the Test is explained in the Introductory and Tutorial screens.  However, it  is also useful to emphasize that use of the 'Enter' key is faster than the mouse for submitting an answer.

2. Collecting the Student's Files
The student data files created by DIAGNOSYS are named using up to six letters of the student's surname, followed by two digits.  The digits allow DIAGNOSYS to differentiate between the data files of up to 99 students with the same first six letters of their surname, e.g. SMITH01.TXT and SMITH02.TXT.

When DIAGNOSYS creates a new student data file it first checks for files of the same name on the current machine.  This means that if the Test is run on several stand-alone machines or separate identifiers there could be two (or more) files of the same name on different machines.  So as not to 'lose' some data files by copying all the student data files from each machine onto a floppy disk, you should choose to rename any files that already exist as you copy from each directory to your chosen disk etc.

Note: If you have been using two or more customisations of DIAGNOSYS, do not mix the results files or subsequent processing will produce meaningless results!

3. Customising the System

You may wish to change only two features: the menus of groups and the qualifications.  The 'group' list is not only a record for your reference, but also permits different areas of maths to be allocated for different groups of students, e.g. numeracy, basic algebra, and statistics for economics students, and more algebra, graphs and calculus for science students.  The 'qualifications' list is used to set an appropriate entry level to the Test, e.g. GCSE/A-level are entered at levels 2/3 respectively, or '5th form and 6th form' might be used.

To start DIAGNOSYS in customize mode, use the icon, or add the word 'custom' to the command-line (run-time parameters).  If you are using multiple implementations, there is a different procedure - see below.  The 'Start' button in the initial window is replaced by a 'Customize' button.  On clicking this, you will see a range of options for customization.  Most are obvious, but initially, it is wise to leave them as they are, except perhaps for the maximum time limit.  On-line Help briefly describes these facilities.

The first button leads to another window permitting customization of the 'Groups' and 'Qualifications' menus, and editing and creation of other ‘admin’ questions and information screens.  You will see a list of all these questions and screens, with the Groups and Quals questions first.  Double-click one of these, or select and click ‘Edit’ to view or modify them.

The ‘Save’ button will re-write the file CUSTOM.TXT, but the ‘group’ and ‘qual’ questions in the file ADMIN.TXT are saved independently.

3.1 The Groups menu
The 'group' question should almost always be used with DIAGNOSYS, though you may wish to set the same topics for all groups.  Up to 16 items can be listed for student selection, and each of these may have one or more topic areas assigned to it.  If you don’t use the ‘group’ question, the student will be assigned to a default selection of topic areas also set from this screen, but saved with CUSTOM.TXT.

The topic areas available with the basic mathematics test provided are as follows:

	Area
	Mathematical Skills

	numbers
	basic number skills

	powers
	powers and logs

	basic algebra
	basic algebra (single brackets, linear equations etc.)

	algebra methods
	factorising, completing the square, etc.

	equations
	quadratic and simultaneous equations etc.

	algebra+calculus
	complex numbers, GP, simple differentiation, integration

	miscellaneous
	miscellaneous (percentages, geometry, trigonometry, etc.)

	statistics
	statistics

	graphs
	graphs (linear, quadratic, reciprocal)

	area+volume
	areas and volumes


Note: Some of these topic areas have been renamed since v3.23.  The file kbrevise.txt contains the required translations for processing old files and for using an unchanged version of custom.txt.

The list of group names ('items') can be amended by editing items, adding or deleting, and by moving items earlier or later in the list using the five buttons below the list at the left.  Do not use the special characters    $ { } , ;    in the item text, as these have other meanings (commas are used to separate arguments in commands, and semicolons are used in results files).

Each item, when selected shows, in the centre box, the list of topic areas assigned to it, and possible areas in the right-hand box.  Add or delete mathematics areas by using the left and right arrow buttons between the two lists.  The order of topic areas assigned is not significant.

The title of the question, as it appears in the title bar of the window when set, can be changed.  For example, 'Which department?' or 'Which Year?' might be more appropriate to your needs.  However, if you want such information additionally, but not for allocation of topics, don't use the 'group' question for this purpose but another question.

The text of the question can be edited also.  Note that commands $newline{} $newline{x} give 1 or x new lines, $para{} gives 1.5 new lines, and $bold{word} or $italic{word} can be used to highlight individual words.  The ‘Insert’ button shows a list of all possible commands with a summarised format, and permits the pasting in of a template, where the actual parameter values must be entered.
On clicking 'Save', the ADMIN.TXT file, which holds the 'group' and 'qual' questions, will be re-written, irrespective of whether you Save or Cancel from the main Custom window.

3.2 The Qualifications menu
The ‘qual’ question should almost always be used, as it sets an appropriate level for the initial questions.  It can be used, however, for year groups rather than qualifications, if you wish; you would then want to change the title and the wording.  If you don’t use this question, a default starting level is used.  This is also set from this screen, but is saved when CUSTOM.TXT is saved.

In the network implemented in this version of DIAGNOSYS  there are four levels to the test, 1 (easiest) to 4 (hardest).  (The levels given are based on our experience; if in doubt, start the students at a lower level.)  It is desirable to start the student off on questions of an appropriate level, so as not to waste their time or discourage them.

You can amend, add to or reduce the list of qualifications, with a maximum of 16 items.  The procedure is very similar to that for 'groups' above, except that for each item a starting level must be assigned (default 1).

4. Changing the Text, Questions and Skills Tested
DIAGNOSYS is a shell, with facilities to choose and display questions  and to evaluate responses. Text, other than mathematics (or other) questions, is held in the files CUSTOM.TXT and ADMIN.TXT. The knowledge-base is stored largely in two files: KBASE.TXT, which lists skill levels and interdependence, skill names and topic areas, and Q.TXT, which gives questions suitable for testing each skill.  (ADMIN.TXT also holds starting levels for each qualification, which is part of the knowledge-base.)

Note the special characters:         $  _  {  }  ,  ;

The underscore is ignored, the $ sign indicates a command, and {...} its arguments, and the comma is used to separate the arguments.  The semicolon is used to separate items in the output files, and therefore must not appear in the ‘items’ for menus.

Administrative questions and information screens
It is possible that you may wish to modify some of the 'administrative' questions held in the file ADMIN.TXT.  For example, you might want to change the ranges of ages displayed by the question 'agegroup', so that it is more suitable for e.g. school use.  If you select and click ‘Edit’, or double-click the chosen question, in the list shown after clicking the first button on the ‘Custom’ screen, you can modify all fields, following the same procedure as for ‘Groups’ etc. above.  However, because there are no ‘consequences’ for answers to these questions, there are fewer fields to fill in.

[If, for some reason, you wish to rename or delete one of these questions or screens from the ADMIN.TXT file, you will need to use a text editor such as Notepad (double-click on the file name in File Manager/Windows Explorer.  Note that there are comment lines (which start with $$) in some files.

As an example, the 'agegroup' question currently looks like this:

$adminquestn{agegroup,Age Group}

$inputtype{mcq}

$item{Under 18}$item{18-19}$item{20-21}

$item{22-23}$item{24-27}$item{Over 27}

$body{begin}

In which age-group are you?

$body{end}$admin{end}

The first line gives the reference ‘tag’ of the question, and the name or title as displayed on the screen.  It is the ‘tag’ (agegroup in this case) that you can’t edit on-screen; the title can be edited normally.  You can also delete the whole of a question or screen like this.

Information screens (opening line '$adminscreen') are similarly formatted, but have no 'inputtype' or 'item' commands, just the text within the 'body'.

You must be cautious if you choose to edit this file directly, (a) because you must follow the format exactly, and (b) you must not rename or delete a question or screen that may be referred to in CUSTOM.TXT, as the program will then be unable to find the required text.]
Mathematical questions and relationships
The network of skills and the questions can be modified or replaced provided their relationship is clearly understood. DIAGNOSYS v3 provides DIAGEDIT for question and network editing and creation. It is possible that you might wish to add further question variants to give a wider range of different tests for the same or different students (though formal assessment is not envisaged).

However, please note that for a knowledge-based system, the relationship of skills and questions must be very carefully considered and validated if valid inferences are to be drawn; the full question and network design manual should be consulted.

5. Processing files

In this mode, you can process all files in a chosen sub-directory, or selected files, to produce alphabetic and ranked lists, a ‘group profile’, individual profiles, and other functions. (The text for this section is taken directly from on-line help.)

The file PROC1.TXT holds options for processing, which may be changed.  You may also save several files with different options for different purposes, probably called PROC2.TXT, etc.  You can select this file from the first screen, as well as the directory in which results files will be found (there may be several in which you have kept different groups).  These files hold all criteria and options for selection of files, columns for group profiles and form of individual profiles.

Selection of files (and analysis for group profiles) can be made using answers given to the ‘administrative’ questions at the start of the test.  The most common purpose would be to analyse different groups or departments, where their files are all in the same directory.

Note If you have used several implementations (with e.g. different groups and quals menus, or different ‘admin’ questions), you must ensure that you specify the correct text files for processing that group of results files for sensible results.  Also note that if files from earlier versions of DIAGNOSYS are processed, or which were generated using different customisations, or including/excluding some questions, then messages may appear warning of unprocessed information.

5.1 Selection of files

The first list on the main processing screen shows all the ‘admin’ questions asked, and the second list gives the possible answers recorded, with (string) and (number) indicating open-ended questions.  If one item from each list is selected, then the ‘Add’ button will add this selection criterion to the list below.  The criteria in the list can be combined using AND or OR operations as shown.  An empty list implies that all files will be processed.

If the admin question you choose for selection (or for columns in the group profile - see below) has an open-ended string or numeric answer, then on clicking ‘Add’ you will be asked for a value or range.

For a string answer, the characters you give will select all files where the answer starts with those characters (case-independent).  For example, for the ‘name’ question, ‘S’ or ‘SMI’ or ‘SMITH’ will all select files with name ‘Smith’ or ‘Smithson’ etc.  You may also enter a range, in the form ‘A-M’.  This would select all files with answers starting with letters A to M inclusive.

For a numeric answer, a given number must be matched exactly, or a range can be used.  Thus ‘3’ will select only files with answer ‘3’ to that question, but ‘0-9’ will select all files with answers in the range 0 <= answer <= 9.

5.2 Name and Mark lists

The first stage of processing produces alphabetic and ranked lists of students for this group.  After that, other options may be selected.  If at any stage the selection criteria are changed, then creation of lists again becomes the first action.

5.3 Group profile

A group profile shows what percentage of students know each topic in the test, and this may be broken down to give up to eight separate groups.  Most commonly, separate results for different background qualifications or for different departments may be wanted.  Breakdown by age group or sex may also be of interest.

The first ‘group profile’ screen works very much as the main processing screen.  You choose up to eight columns for analysis, where each is based on one ‘admin’ question but may have several possible answers.  For example, you might choose to put ‘A-level’ and ‘AS-level’ answers to the ‘qual’ question together (multiple selections combine as ‘OR’).  You can select multiple items from the second list in this case by using the Shift and Ctrl keys.  You will also get two columns by default: the percentage being tested on each topic, and the overall percentage who were successful.  Note that ‘successful’ includes both ‘correctly answered’ and inferred knowledge based on other answers.  The columns chosen can be re-ordered using the ‘Up’ and ‘Down’ buttons.

On clicking ‘Process files’ again, the group profile is produced, and may be saved or printed.  Subsequently, the columns may be changed and another version produced, or you can return to the main processing window.  You are given an option here: to sort the list of skills by topic area or as a single ordered list.

5.4 Individual profiles

You may view the profile for any selected individual using the button or by double-clicking (and save or print it), or just save or print the profiles for a whole group.  

You may choose three forms for the profile.  A bar-chart is similar to what the student sees at the end of the test, but you may add several lines of general comment or suggestion (edited from the main processing window).

A list of topics may also be given, separated into those known by the student (answered correctly or inferred to be known) and unknown (incorrect, inferred incorrect, or because the test was not completed).  These lists may be sorted into an overall list, or by topic areas.  You may also choose to view/print the whole list of topics (which will often have sixty or more items), or a selection based on the criteria:


show known topics at or above the level expected for given qualifications


show unknown topics at the level expected, or at one level below

This form gives credit for better knowledge than expected, and limits attention to unknown topics of the most appropriate level.

5.5 Dump and Answers

The ‘dump’ option will create a file suitable for spreadsheet entry (with separator ;) containing the following:

A header line with names or numbers of all questions in the text files, whether used or not.

One line for each student file, with actual answers given for all ‘admin’ questions, and the status of each answer to the maths questions.  The status is ‘yes’ or ‘no’ for questions actually attempted, ‘pyes’ or ‘pno’ for inferred knowledge, ‘possible’ for questions linked to known topics, and which would be asked next in the test, and ‘unasked’ for other questions in this unfinished file.

The ‘answers’ option will create a file for spreadsheet entry (with separator ;) containing the following, for each maths question:

the question number, evaluation method, correct answer (as a string), substring to be matched, string length tolerance

one line for each answer actually given, comprising:

   question number,number of occurrences, status of answer (e.g. correct), answer (as a string)

one final line giving:

   question number,total number of attempts at the question

This format permits sorting of the spreadsheet, as the first column is always the question number, and then the second can be used to rank the frequency of answers.

The answers to algebra questions are converted to a standard form, notably with leading + signs added (e.g. 
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 ) to remove discrepancies in string lengths.  The status of an answer may include ‘mcorrect’, which corresponds to ‘mathematically correct but not in the form requested’.  An initial space character is inserted to prevent these string answers being interpreted as formulae in a spreadsheet.  Note that processing under this option may take a considerable time - be patient!
5.6 Other options

‘Copy’, ‘Move’ and ‘Delete’ are self-explanatory, and may be useful to sort out files where several groups have results files in a common directory, provided that an appropriate administrative question has been asked.  If files of the same name (e.g. SMITH02.TXT) exist in the target directory, then the files being moved or copied are renumbered to avoid overwriting.

5.7 Filenames for saving
If you choose to save name or mark lists, group or individual profiles, default file names will be suggested.  Answers and Dump options only produce files (i.e. there is no option to view on screen); the same applies when all individual profiles are to be produced.  These files usually are saved in the same directory as the student files, with default names as follows:

	FILE1.TXT
	an individual profile

	ALL.TXT
	profiles for all students

	GRP.TXT
	group profile

	NAMES.TXT
	alphabetic list

	MARKS.TXT
	ranked list

	ANS.XLS
	tabulated answers for whole group

	DUMP.XLS
	full results for whole group


and these may be printed directly, or read into a word-processor (ANS.XLS and DUMP.XLS should be read into a spreadsheet, with separator ; specified).  

6. Changing the sub-directories used, and multiple implementations
The default sub-directories are text\ and results\, and these are created on installation.  It is possible to use alternative names.  This is required for 

(a)
implementation where the text\ directory and program files are on a fileserver, but the results directory must be elsewhere (i.e. it must be possible to write files to it!).

(b)
multiple implementations.

For each implementation, you should create a simple text file called e.g. PATH1.TXT or PATH2.TXT (an example file PATH1.TXT is provided).  These files can be hidden files if you wish.  This normally contains two lines, each of which must be followed by a 'return' character.  The two lines give the paths to the two sub-directories, either full paths or paths relative to the working directory.  For example


text1


results1
or


c:\diag3\text


f:\mathtest\results
To run DIAGNOSYS with these paths, simply add the name of the textfile to the command-line (run-time parameters).

If you wish to customize an implementation held in text files already placed in such a sub-directory, you can't use the normal command-line method (since now the path file is there instead).  You must put the single word 'custom' on an additional, third, line in the path file, followed by an end-of-line character (Enter key, etc.).  Similarly, the words ‘process’ and ‘test’ will invoke processing and viewing-of-questions modes.  Finally, the word ‘selftest’ will invoke self-test mode, either as a command-line parameter or as a line in the path file.

7. To install on a network
For student use, there are several options for installation. You must identify which option provides the most convenient way of collecting the student files for processing.

(a)
If it is to be used as a self-test, you can allow students to use individual identifiers.

(b)
Your network may allow common write-access to a directory on the fileserver, so that results files can be directed there for collection.  The student user need not know this exists; it may be possible to arrange for only DIAGNOSYS  to have write access, and for write only access to be permitted for that directory.

(c)
All students can use the same identifier (e.g. a temporary i.d. with password known only to staff, and multiple sessions permitted), and the files can be easily copied later.  You must also ensure sufficient file space for the large number of student files.  These files rarely exceed 3kb (perhaps 4kb if all 92 skills are tested).

(d)
All students could be issued with blank floppy disks, to which the results files are directed, and these are collected again. The same disks can be used for several sessions before processing.

(e)
(On stand-alone machines, the files can be collected later from all machines.)

For (a) - (d), you will proceed normally as follows:

If you can use the self-installing zip file on your network, then that is simplest. Delete all icons that are not appropriate for student use, that is, customise, view, process, diagedit, etc.  You will probably leave only two: those for starting the test in normal and selftest modes.  You can also delete the program files testmath.exe and diagedit.exe; it is not worth deleting some smaller unused files.

If not, create a directory on the network (e.g. diag3) and copy all the files from the diag3 directory on your own machine.  Then copy all files from the text sub-directory to a similar sub-directory.  Set up icons for running the test, and perhaps for selftest mode also (use command-line parameter ‘selftest’, or a ‘path’ file as described above).

Create a sub-directory results where the results files are to be stored on a writeable area of the fileserver.  Allow write access to the results directory.  This path must be the same as given in the file PATH1.TXT or similar.  Note that this ‘path file’ can be hidden.  Ensure that there is sufficient filespace if many students will use the same identifier (case (c)).

Ensure that multiple user access is enabled to allow simultaneous reading from the diag3 and text directories as files are accessed throughout the Test.

8. Viewing the mathematics questions
As supplied, almost every skill has five question variants except for the multiple-choice and list entry questions, which have just two.  There is also one question where variants were not appropriate (sine/cosine relationship).  For the list and multiple-choice questions, the number of permitted attempts is limited to one, to avoid ‘answer by elimination’.  The program selects one of the variants at random; the other will be used if the student chooses to use a 'life'.  The combination of different entry points, different student responses and this randomisation results in an essentially different test for every student.

Questions are numbered as the skill number with 'a', ‘b’, .. ,’e’ for the five variants (or just ‘a’ and ‘b’ if only two) .  To try out a specific question, use the 'View questions' icon, or add the single word 'test' to the command-line (run-time parameters).  If you are using a path file to specify alternative sub-directories, add the word 'test' as the third line of this file instead.

You can now enter the number of any question to try it out as if you were taking the test, except that the 'lives' facilities are not operational.  For example, you can enter 110a or 110e for two variants of 'Collect terms (simple)', or 451b for a question on quadratic graphs.  If you enter 'n' (the default), you will get the next question in the database.  See the diagrams of the skills network (attached to printed versions of this document, and also shown under ‘description’ on the web page), or the file KBASE.TXT, for a full list of the skills.  Note that you will get the response ‘not found’ if you give a variant where none exists.  For example, entering 322a or 451c will not work, as 322 has no variants (i.e. only one version) and 451 has only two.  However, if you give e.g. 210, the program will select 210a - the first variant of five.

You can also enter 'i' (for 'Index') to re-do the index and re-set the same question.  This facility can be used by those editing questions in the file Q.TXT using a text editor (i.e. not using DIAGEDIT, which allows immediate viewing), so that the new version can be viewed immediately.

9. Re-starting DIAGNOSYS
There are four reasons why DIAGNOSYS might stop, leaving an incomplete student results file.

(a)
The student may Quit from the test.

(b)
The PC or network might fail.

(c)
The software might fail.

(d)
The student might exit from the program using Alt+F4 or otherwise.

In case (a), the results file will contain all answers to date, and will be rendered hidden and read-only.  In cases (b), (c) and (d), answers only up to the most recent autosave (default 5 minutes) will be kept, and the file will be visible and unprotected.

It is possible to re-start DIAGNOSYS, provided that the name of the student file is known.  The student is told the file name, and asked to note it down, after confirming that their answers to personal questions are all correct.  If it is not known, a search of the filespace, knowing their surname, may reveal the file.

Important note  If more than one student has a surname resulting in the same six letters for file naming purposes, then it is very important to use the correct file name.  It is even possible that the other file is still in use if the other student is still working, and is using a common identifier.

On starting DIAGNOSYS again, when the student's name is requested, enter the word restart instead.  You will then be prompted for the filename.  If it is found, and if it represents an unfinished test, the test will then restart where it left off (or where it last autosaved), with no change to the student's results.  The elapsed time recorded is reduced by two minutes to allow for the disruptive effect of the break.

If the file specified reveals a completed test, the program halts.

10. Modifying questions and the network with DIAGEDIT
DIAGEDIT v1 is provided with DIAGNOSYS v3 to help you to modify or create questions and the network itself.  A full design manual is also included, which may be used in conjunction with on-line Help.  When you try out this program, but (a) make sure you have kept a copy of Q.TXT and KBASE.TXT in case you wish to revert to the originals, and (b) note that for valid inferences according to expert-system rules, careful matching of questions and network links are vital.  The manual gives suggestions for how the design process can be pursued and validated.

Appendix - Topic areas and the skills hierarchy for the Basic Mathematics test
Skills in each topic area

The topic areas currently allocated are as follows.  The ‘skill’ numbers refer to the network diagrams; a complete list can also be seen in the file KBASE.TXT.  Note that the first digit gives the ‘level’ of each skill, corresponding to those assigned to the various mathematics qualifications in the ‘qualifications’ menu.  However, this association is for convenience only; the assignment of levels is made explicitly in KBASE.TXT.

	numbers
	101,102,103,104,105,107,108,109,112,201,202,205,206,215,216,301,302

	powers
	106,203,204,303,304,305,306,401,402,403

	algbasic
	110,111,113,207,208,209,210,211,212,213,214

	algmethods
	307,308,311,312,313,404,407,410

	equations
	309,310,314,315,316,406,411,412

	alg+calc
	317,341,342,343,405,408,409,441,442

	stats
	231,232,233,234,334,335, (and formerly 331,332 - to be revised)

	miscell
	221,222,223,321,322,323,324,421,422

	graphs
	151,251,351,451,452

	areavol
	161,261,262,263,361,362,363,461,462


The next two sheets give the skill titles and interrelationships.

* DIAGNOSYS v2.0-2.41 had two additional statistics questions that have not yet been updated.
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