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ABSTRACT

Cost-effective of the CSEE academic advising effort can be improved through the identification of key subsystems and provision of appropriate IT support.

1 MOTIVATION

Academic advising entails a wide range of requirements, problems and risks.

Academic advising is a difficult task that makes heavy demands on the time and even intellectual resources of staff. As a (partial) catalog of problems encountered, consider the following:

· what courses are available in a given semester?

· for what courses does a student have necessary required knowledge?

· does a study plan (of courses across several semesters) satisfy UQ degree rul requirements?

· what degree (program)/major (plan) should be taken in order to facilitate a student’s preferred study options?

· the essential question is: what is the minimum cost-enrolment (in terms of total courses, or duration) that will implement a student’s study requirements?

· how does any credit for prior study affect all the above?

The complexity of academic advising in the above context seems to derive from a range of factors, including:

· combinatorially explosive range of possibilities of study plans etc. that defies simple exhaustive case study analysis in many academic advising cases;

· volatility in UQ course required knowledge requirements, and in UQ degree rule requirements;

· volatility likewise for foreign programs/courses that articulate into UQ.

Moreover, academic advising is risky, e.g.:

· advice that leads students to undertake courses for which they lack preparation can lead to academic failure, repetition of courses and longer-than-necessary enrolment;

· advice that leads students to undertake unnecessary courses, or that that misleads about the satisfaction of degree requirement, also lead to longer-than-necessary enrolment;

· such longer-than-necessary enrolments represent unnecessary costs to students in terms of fees, living costs, foregone income, etc, which are both morally undesirable and also represent a legal risk to staff and/or the university.

The prospect of information technology support for academic advising is that

· valid study plans may be infallibly calculated according to rules;

· there is thereby provided a structure for representation, capture and maintenance or organisational knowledge for academic advising;

· better academic advice may be delivered remotely e.g. via WWW.

Accordingly, a systemic approach to academic advising that admits automation of key components is indicated.

2 SYSTEMISED ACADEMIC ADVISING

Provision of quality academic advice depends upon a collection of linked functions.

Analysis of the problem space reveals cohesive subsystems as follows.

2.1 Basic Study Planning

There are a number of elementary queries/responses that are basic to academic advising.

Course availability: what courses are available in a given semester?

Prerequisites: moreover, for what courses does a student have prerequisites (formal abolition of prerequisites does not absolve of the responsibility to respect “assumed knowledge” requirements)?

Degree completion: does a study plan constructed so far satisfy degree awards requirements?

Degree possible: what study plans lead to a degree award (from a given point in development of a study plan)?

Credit transfer: what are the equivalences in terms of UQ courses for study already completed?

Time constraints: A student may want to identify plans that satisfy different time or unit preferences. For example, plans that allow the student to complete as soon as possible, or plans that allow the student to complete as soon as possible, but part-time with a limit of courses/semester. 

2.2 High-Level Advising

Study planning as conceived above is essentially an automation of formal UQ course and program rules. Such a system would in itself be a useful aid to an experienced academic advisor, but would be unsuitable for direct use by prospective or even current students, on account of difficulties e.g.

· the unfamiliar jargon of the UQ rules system;

· issues that transcend the formal rules framework (e.g. what program to take in the first place, that meets one’s requirements, in terms of skills, interest, employments prospects etc.)

Specifically, there are four general classes of queries which identify the essential requirements of the advising system in terms of high-level advice:

Availability: Simple queries which allow a student to determine if pre-requisites of a course have been met. Providing such a response obviously requires input from the user (student) regarding courses already completed. Although we are not proposing a system that links to enrolment and transcripts, the necessity to maintain user profiles, in order to avoid repeated entries, can be clearly seen. 

Area of Interest: A student may inquire about courses in a specific area of interest. A list of courses in that area is a simple but not very useful response. However, identifying the different plans under which maximum if not all courses in that area can be undertaken is a more effective response. We propose the use of templates to meet this requirement. A template is a suggested plan of the degree. We discuss an effective way of visualizing templates below

Relevance Feedback: A student may wish to browse through typical or popular plans pursued by students. These plans can be built from feedback and experience from previous students. Maintaining a history of popular plans is an effective means of  supplying students with suggested plans. 

Change Implications: This is a complex query, wherein students are changing degree programs, and need to find the plug-in point that will give them the most effective use of the units accumulated so far. 

2.3 Presentation

Related subsystems concern how the above functionality is presented.

The basic system is directed “bottom-up” from the chronological start of enrolment, and so a series of essentially separate interactions (one per semester) can be presented. However, a student should be able to register an interest in a specific course. An appropriate response would be to develop plans “top-down” by backtracking to whatever partial (possibly null) study plan a student may have developed so far, thus providing one or more paths through which that specific course may be reached. This would entail a different interaction paradigm to the basic planning system.

APPENDIX A shows the manual template currently in use for developing IT study plans in order to validate advanced standing awards.

2.4 Knowledge Capture and Maintenance

Key functions to perform in this regard are as follows.

UQ course and degree rules: what are the UQ course and degree rules that apply in each student’s case (varies over time)?

UQ timetable: are otherwise allowable course combinations precluded by timetable clashes?

Foreign course equivalences: what are the equivalences between UQ and foreign courses (1-1, 1-many, many-1, many-many)?

Foreign program equivalences: can bulk equivalences be recognised in terms of entire foreign programs, or at least options within these programs?

APPENDIX B shows the manual template currently in use for recording assessments of advanced standing into IT programs.

3 IT SUPPORT FOR ACADEMIC ADVISING

Academic advising functions can be automated to varying significant degrees.

3.1 Basic study planning

A deductive database representation of course prerequisite and availability rules suffices to implement the basic functions of this subsystem, though access via bottom-up GUI is essential. APPENDIX C shows an example of a prototype “bottom-up” GUI implemented by Michael Norris using Tk. The Prolog deductive database prototype also implements functionality of “course availability”; “prerequisites”; “degree completion”; and “credit transfer”.

Further work to be done in this project includes

· stabilisation (debugging) of the existing prototype

· implementation of the “degree possible” and “time constraints” functions

· reimplementation of deductive database using more efficient technology.

3.2 High-level advising

In order to meet the queries required of this subsystem, it is essential to provide an intuitive interface with ample visualization of the program plan. Briefly, we see the following as essential characteristics of the interface:

· Ability to create user profiles

· Ability to specify query parameters in a simple and intuitive way

· Ability to visualize program plans through templates

· Ability to effectively browse through multiple templates

· Ability to visualize time (semester) and workload (units) dimensions on a given template

· Ability to link to more information about specific courses and programs

As mentioned above, we will use the concept of ‘templates’ to represent a suggested program plan. Below is such a sample template for a particular program with 9 core and 3 electives. Essentially, the program constraints and course dependencies provide a schema, and the template is a valid instance of that schema.
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3.3 Presentation

Once the bottom-up and top-down interface paradigms are designed, implementation using GUI technology is straightforward. APPENDIX C shows an example of a prototype “bottom-up” GUI implemented by Michael Norris using Tk.

Whatever HCI paradigm prevails, it’s desirable for students to be able to receive advice well before arrival at UQ (especially for international students who arrive only shortly before enrolment decisions have to be complete in effect). WWW-deployability represents an important constraint on whatever automation is provided.

3.4 Knowledge capture & maintenance

Apparent solutions to this class of problems is as follows.

UQ course and degree rules: implementation of a gateway to UQ’s Student 2000 system seems the obvious solution.

UQ timetable: implementation of a gateway to UQ’s SI-Net system seems the obvious solution.
Foreign course equivalences: it will be useful to implement database rather than the current manual recording system (APPENDIX B), and a gateway thereto corresponding to that to Student 2000

Foreign program equivalences: said database will need to be extended to record foreign program – UQ course mappings. An important index into the database will be the currency of each such program.

4 PROJECT PROPOSAL

Staged levels of investment will permit development of stages of the “Academic Adviser’s Apprentice”.

We propose to implement the technology in support of academic advising systems as contemplated above. We will concentrate on IT programs in view that the situation is  inherently less structured/stable then for our Engineering programs (e.g. IT syllabi of ourselves and articulation partners are more volatile than Engineering; discipinary crossovers are typically into IT rather than into Engineering).

4.1 Deliverables/Timetable

	Quarter
	Basic study planning
	High-level advising
	Presentation
	Knowledge capture & maintenance

	31/3/02
	Stablisation of current prototype
	User profiles
	Basic “Bottom-up” GUI
	Foreign courses database & gateway

	30/6/02
	Implementation of “degree possible”
	Templates
	WWW deployment of above
	Foreign programs database & gateway

	30/9/02
	Implementation of “time constraints”
	History/ Relevance feedback
	Backtracking “Top-down” GUI
	Student 2000 gateway

	31/12/02
	Reimplementation of deductive database
	Change implications
	WWW deployment of above
	SI-Net gateway


4.2 Personnel

Envisaged staffing needs are as follows.

4.2.1 CSEE Academics

The proposers of the project will all have roles in the analysis, design and specification of the system. While all will be engaged in multiple areas, likely foci are as follows.

· Bailes – project coordinator; basic study planning; presentation (top-down vs bottom up)

· Li – knowledge capture and maintenance, basic study planning

· Lovell – presentation (WWW deployment); high-level advising

· Sadiq – high-level advising

· Zhou – knowledge capture and maintenance, high-level advising

4.2.2 Research assistant

Because the catalog of deliverables involves significant amounts of software development, it’s appropriate to assign this work to a dedicated research assistant.

4.3 Budget

We emphasise that school funding is sought to underwrite this project, and that we will continue to seek external funding (see below for details of our prospects).

The following summary budget is justified below.

	Research assistant HEW-8, 12 months (incl on-costs)
	$65K

	Laptop
	$5K

	Software (e.g. Prolog, JESS)
	$3K

	Travel
	$5K

	TOTAL
	$78K


Cost estimates are in round figures – more specificity would honestly be illusory at this stage.

4.3.1 Research assistant

In order to attract a high-calibre individual capable of implementing a deployable system, and attracting external support, we estimate that HEW-8 salary will be required in order to be competitive.

4.3.2 Equipment

The RA (above) will require a PC, preferably a laptop in order to facilitate off-site demos. The estimate includes a desktop outfit (port replicator, screen, keyboard, network connection).

4.3.3 Software

It may be necessary to acquire commercial as opposed to research/academic licences for key enabling technologies (e.g. Prolog for deductive database of UQ rules, JESS expert system shell for user queries).

4.3.4 Maintenance

We don’t envisage explicit accounting for the relatively small amount of office supplies etc. this project will consume, but acknowledge the need for this support.

4.3.5 Travel

We envisage that there may arise opportunities for national and international collaboration during the life of the project (including presenting to potential funding sources) and have included an amount for up to one international trip (or multiple domestic trips).

4.4 Additional Funding Prospects

We intend to approach at least the following in order to secure support for the system’s deployment.

· UQ DVC (International & Development), in view of the general benefit to UQ of such a system. Numerous staff involved in international development work have expressed interest in the results of our project.

· DSTC, in view of the connection between the system’s WWW-deployment and the DSTC’s niche.

· Uniquest, in view of the market for the generic engine, distinct from its instantiation with UQ-specific rules.

· IDP Education Australia, ditto.

APPENDIX A –  MANUAL STUDY PLANNING TEMPLATE

Advanced Standing Analysis for UQ Degree: BSc(IT)/BInfTech/Other_________ 

Name: _______________________ 

# Apparent Outside Courses Credited:

# Apparent Outside Courses Pending:       

# TOTAL Outside Courses:

# Level 1-2 Core Courses Completed/Uncompleted (assumed Pending completed):

List of Level 1-2 Core Courses Completed/Uncompleted (assumed Pending completed):

# COURSES in STUDY PLAN (assumed Pending completed)

= max of 

(1) # Courses in Degree - #TOTAL Outside

(2) # Level 3-4 Core Courses + # Level 1-2 Core Courses Uncompleted (assumed Pending completed)

	Semester-Year
	STUDY PLAN

	COMPLETED (program or courses)
	 

	PENDING (assume will complete before UQ)
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	Y3 IT Project
	
	
	

	6
	
	
	
	

	7
	Y4 IT Project
	
	

	8
	
	
	

	overtime
	
	
	
	


RECOMMENDED CREDIT (#Courses in Degree - # Courses in Study Plan):

CONDITIONS (e.g. complete Pending study):
Operational Notes

1. delete semesters not applicable (eg no overtime, BSc not BInfTech, early semesters exempted)

2. no more than semesters 1-4 to be exempted

3. max #8 ie 4 courses/semester

4. international students must do min. #6/semester except final semester

Paul Bailes 5 August 2001

APPENDIX B – MANUAL CREDIT TRANSFER ASSESSMENT RECORD FORM

Outside-UQ Course Correspondences (Institution: ________________________)

	outside Syllabus
	UQ Core Equivalent
	Elective

	BInfTech Part A (level 1 & 2) Compulsory

	
	COMP1001 Information Access & Communications
	

	
	COMP 1500 Introduction to Software Engineering
	

	
	INFS1200 Introduction to Information Systems
	

	
	MATH 1061 Discrete Mathematics
	

	
	COMP2302 Computer Organisation


	

	
	COMP2500 Software Engineering 2a

	

	
	COMP2501 Software Engineering 2b
	

	
	COMP2502 Algorithms & Data Structures
	

	
	COMP2600 Software Specification


	

	
	INFS 2200 Relational Database Systems
	

	Distinguished BInfTech Electives (at least one)

	
	MATH______ xor STAT______


	

	Other Electives

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	spare elective (D):

	TOTAL (A):
	total core (B):
	total elective(C):


A = B + C and A = sum of courses cited in outside syllabus column

B = sum of courses matched in UQ core equivalent column

C = D + sum of courses matched in Elective column (as specifically as possible)

Operational Notes

1. The above table serves both to define key outside-UQ correspondences, and as a reckoner to assess credit for individual cases

2. Where there is correspondence between groups of courses outside vs UQ: (a) any excess of outside courses over UQ courses is counted as elective credit; (b) all outside courses need to be completed before the specific UQ course is creditted (i.e. if not, credit is allocated as per (a) foregoing)

3. if it’s too hard (eg because of cross-combinations) to record excess elective credit from a group of outside courses corresponding to a UQ core course, then the total elective credit can be recorded at (D)

4. Other outside courses that attract credit from recognised Universities will be regarded as Other Electives and accordingly creditted as UQ electives.

5. courses regarded as incompatible at the outside institution will not count for multiple credit at UQ.

Paul Bailes 8 June 2001

APPENDIX C – PROTOTYPE “BOTTOM-UP” GUI
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