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Background to the project

Field trips have long been considered to be an important part of geographic (ecological, biological etc) training and education (Clark 1996). Even the 'look see' or 'Cooks tour' type trips of the 1950s-70s had an air of 'memorability' about them. Yet an important part of the 'field trip experience' (i.e. what students remembered after their courses!) existed even before 'active learning' became an accepted parlance and way of doing things. The aspect of participation is thus considered to be an important part of geographic teaching and learning.

A properly conducted field trip (ranging from a few hours to days) provides a valuable learning opportunity for students and the interactivity and involvement has been shown to important in students' understanding of ideas, techniques as well as general enjoyment of a subject (Higgitt, 1996). This applies to other subjects as well as the traditional field sciences; engineering and planning being other areas which use the teaching methodology of fieldwork.

The advent of the 'virtual field trip (VFT), a computer-mediated simulation of a field trip has become possible with the advent of personal computing and distributed workstations availability for many students. The funds requested for this project were to provide pump-priming to develop software that could be used in a constructive way and be developed over time.

The VFT has been seen in various ways, as a means to:

· eliminate actual field trips (economy)

· reduce the number of field trips (economy)

· provide information before actual field trips (enhancement)

· add extra material to the field trip, post event (enhancement)

· review an actual field trip (enhancement)

· get students to design their own field trip (enhancement)

· provide a form of 'field trip experience' for disabled students 
(enhancement/avoiding 
problems associated with disabled students)

· allow students access to locations which are not feasible because of safety, limited access etc. (enhancement)

· provide any combination of the above

However, despite the general availability of multi-media tools (Flash, Director etc), the omni-presence of networked computers and the Virtual Field Course project (see below) there has been no real development of tools or simulations that could really help with active student participation. Rather the contrary, despite the hopes of Shepherd (1985). Web searches shows that many things are called 'virtual'. For the most part, all this means is something 'on the web'. 'Virtual field trips' are commonly seen and rarely do more than show scenes, views of sites etc, usually with low resolution images (no larger view on 'mouseover' or clicking), a small amount of text and a vague interpretation. In many cases there may be only the image and a lack of an image map or even arrows does nothing to help interpretation. These web sites may be adequate for basic and illustrative purposes but are a poor basis to provide any form of surrogate field trip. Some form of interactivity is thus important if the web is to provide any sort of realistic tool which can be used to support field trips (before or after the event) let alone provide any sort of alternative to (admittedly expensive) fieldwork. A rather poor 'Cooks Tour'. 
It has been argued elsewhere (Whalley, 1995) that a major need in CAL systems is a flexible approach which allows substantial input of feedback between learner and tutor. The WWW allows some of this immediacy in the way in which students can now reach networked computers in Higher and Further Education. The WWW allows reproduction of images, graphics as well as on-line forms which can be used for feedback or even assessment purposes. Moreover, HTML editors now permit tutors to design materials specifically for their courses. Usually, this may mean little more than 'notes on the Web'. However, very much more can be done as long as the power of simple tools and applications are recognised and used. An approach using Geographical Information Systems (GIS) has been outlined by Warburton and Higgitt (1996) which follows some of the above ideas is also a way to achieve a guided tour. However, there appears to be no pedagogically acceptable 'virtual field course which could be used by staff in a generic way. (A web search indicated that there really seemed to be no such sites.)

The 'virtual field course' set up by Leicester University and City University (with JISC funding; JISC Technology Applications Program, JTAP) was a very sophisticated and complex project designed for undergraduate use (see e.g. in Stainfield et al 2000). It was intended to give an alternative to a field trips or as a, supposedly, cost-effective way of training skills before going on an actual field trip. Although this product was launched it was perhaps ahead of its time in realistic use and, as far as we know, is not much used currently in geography departments. It was very expensive to set up (in terms of staff and technician time) and required considerable expertise in programming if more 'trips' were to be implemented. It also required Virtual Reality Modeling Language (VRML) on the browser  - although this is not a problem it does add a 'hassle factor'.
The present project provides both a pedagogic basis for a 'field trip' (although field guide is perhaps a less specific term) and a resource to allow staff to build up their own 'field guide' as they wish. Furthermore, the development of the scheme suggests that it can be used in a variety of self-instruction modes for a wide variety of purposes (see list above), not just for geography and field work. For many purposes, a form of on-line, web-based set of illustrative material is required that provides at least some form of student interaction and involvement. Hence, there is a need for tools to enable interactive material to be placed easily within a structure that is adaptable (for instructor and learner), easy of operation (again, for both) but with a degree of sophistication that makes the material presented to be a learning exercise involving thinking and reasoning rather than just reading. 

The advantages of a computer-based approach to field guides and tutoring materials

The advantages of multi-media CAL have been presented by, for example, Unwin (1992) and of WWW-based variants by Whalley (1995) and Benyon et al (1997). This ideas proposed here are simple extensions of these idea. It is especially important that:


1. 
a course tutor can produce the material


2. 
 simple image acquisition be possible (colour slides, prints, video)  is necessary


3. 
 there be no steep learning curve for amalgamation of all the data sources


4. 
 the presentation can be modified by the tutor as easily as possible


5. 
 students are able to experience a range of field-based 'experiences'


6. 
 that the ability of the student to ask questions and the tutor to feed  back comments can be accommodated

7.    that the system be as flexible as possible for the tutor to modify  and adapt.
The project outlined here started life as a 'virtual guided field tour', trying to do just that. However, on devising a way in which this could be implemented, it became clear that there was a possibility of devising a more generic tool for learning opportunities. The field guide could thus become a laboratory bench, an art gallery or a location to which it would not be possible to take students with any ease. The latter not only because of cost, but to avoid health and safety problems or where large groups might cause environmental damage. Indeed, wherever a 'Socratic' form of teaching is envisaged then the generic aspects of good teaching with student activity might be used in this way as in a face to face, 'traditional' tutorial. The approach therefore is of questions being posed and answered by students, not only to give correct answers but by making it necessary to think about a response and to submit a word or words or phrase in a text box rather than ticking a box in the manner of MCQ test. Hints might be necessary to solicit a correct response and the tutor would provide these and check understanding before moving on to the next idea or question. The interactivity is provided by the question/(hint)/answer and yes/no/proceed to the next question that a real tutor would provide. Thus, the project's product, the website, has been named 'Virtorial'. The website is currently at:

http://boris.qub.ac.uk/virtorial/content/testing/virtorial.html and is still under development. When finished, the site will provide some of the preceding and subsequent material in this report along with examples and a tutorial.

Project Aim

This was to develop a generic application for web-based teaching and learning that was pedagogically sound and provide a variety of learning opportunities for students with assessment and feedback incorporated into the overall structure. The project at the end of the funding period fulfils this aim. However, as the project has developed there have been some differences in the original intensions and the final form of the materials. These are stated below as riders to the original statements of objectives and projected outcomes. 

The Objectives were:

· To develop a suite of modular, Web-based, applications which can be built into a larger whole to facilitate independent learning and study (achieved)

· To make this easy for an instructor to assemble and 'populate' with appropriate material (still in progress)

· To make this generic, although with testing through a specific application for field class use (achieved)

· To allow the system to provide means of summative assessment for specific tasks (available)

· To build in feedback, hints and overall formative assessment (available)

· To implement the scheme and software in two disciplines initially (Geography and Psychology) (starting to accomplish this)

Outcomes: 

Projected outcomes for students:

To enable a student to have a web-based application that will


Provide illustrative material before a practical task (e.g. Field trip, lab. work)


Provide back up material after such a practical task

Enhance the opportunity of learning or add to practical experiences in both theory and practice.

Projected outcomes for instructors

To enable an instructor to use a web-based application that will:

Allow information (especially graphic / visual) to be placed on a website in a meaningful way.

Allow a modicum of assessment and feedback within the system associated with the completion of tasks by students


Allow data base manipulation of material and assessment results.

Products from the project – achievement of outcomes

The project was devised so that the compilation of module materials was a second component in the whole which does not have to be completed from the outset. The first, and most important aspect, is the programming for the interactive part of the website.

Experience has shown that there are often delivery problems with 'all at once' and 'do it all' projects. The modular nature of the project allows for the difficulties often encountered in devising and implementing software.

There are two complementary products: the Virtorial Mark-Up Language constructed especially for the project. This is generic and can be used by anybody. The procedures etc are described in the website: 

http://boris.qub.ac.uk/virtorial/content/Virtorial%20Tutorial/ and via the main Virtorial site. 

Some specific information is provided below with examples as screen shots from the tutorial (Figs. 3-6).

Where we have not achieved as much as we originally envisaged is the use of tutorial sessions in modules. However, as the substantive part of the project has been achieved we can continue construction of question/tutorial materials in the future.

Project delivery in more detail

The project was defined conceptually in terms of blocks of question and answer material (Figs. 1 and 2) ie the academic material appropriate to the subject area and secondly, the programming implementation. Of these two main aspects, the completed project, the Virtorial website deals with the implementation of the computational structure and handling the question sets. At present, Virtorial is delivered from QUB project server ('boris' which has been upgraded with php5 and MySql4 and the latest Apache server which deal with delivery of the system. The programming was tendered for by local firms and taken up by Sinewave Computing. 

The original idea for the programming side of the project was the use of databases for the supply of questions and answers that could be called upon within a general framework following Fig. 1. However, after some work, this approach was abandoned in favour of a more applicable structure that could make use of Extensible Mark-Up language (XML). This approach would manage information better and be more generally applicable for all material used in the VFG/tutorial system. This revision has created some delay, both because of the new approach and also because of the structuring that was needed to exploit the power of XML. However, we are confident that this was a justified move and that it has produced a better and more applicable system.

There has been a delay in the full implementation of the actual question sets incorporated into modules. This is partly related to the delay of XML programming but also due to delays by the three participants in providing question sets. This has taken longer to devise than estimated. It is necessary to devise a structure for the material which can then be linked toi the XML and HTML components. However, we do have questions in use in one of the modules originally targeted (110GGY231) present. This is illustrated below (Figs 7, 8). We expect to have test question sets available for the second semester module 210GGY107 in spring. We have thus not completed this part of the project as originally intended. Nevertheless, the language, structures and questions are progressively used and will be built upon as a continuation and development of the project. It is difficult to judge student responses to the sessions provided at this stage as they have not been compulsory parts of the module assessment. Only a few students are looking at revision work at the moment. It is hoped that the revision period over Christmas vacation (where students have access to the 'seen' examination questions).

Advantages of XML

Extensible Mark-Up Language (XML) is becoming increasingly used as a tool to help manage information. It is a mark-up language in the same way that HTML is used for normal web documents (but has a .xml termination) and can be used with a variety of web (and other) technologies. In particular, XML provides tools (In the form of Document Type Definitions (DTDs) or XML Schemas) to define custom sets of tags for specific purposes. XML therefore provides the basis for a specific language (Virtorial) created for this project. For instance, in Virtorial, a tag <questionarea> contains questions custom sets of tags for specific purposes. and defines properties common to them. The Virtorial language created in XML is able to deal with setting questions, hints provided to answers given, type or form of question presented such as "dropdown" or "text". And will recognise correct/incorrect answers. Of course, the questions and the answers must be provided by the question setter; which is where the project delays have arisen. The Virtorial DTD will be publicly released after analysis of student feedback on the System has been completed, to allow minor changes to be made if necessary.

A brief mention of some tags and attributes:

In Virtorial, all questions must be posed in a questionarea. The complete tag, containing attributes as in HTML is:

<questionarea [show="yes">

if the attribute of show is set to no then the whole of questionarea will not be shown.

Each questionarea tag must have a (unique) title.

Other tags incluse <topic>, <keyword>, <level>, <author> etc

All these are defined and explained on the Virtorial website. 

At the time of writing, some attributes are not fully implemented as additional feedback from users of the system was required to finalise the attributes’ behaviour. They are however, expected in the very near future. The overall utility of Virtorial is not limited by their absence at this stage.

Further Development of Virtorial using XML

The steady development of XML, Extensible Mark-up Language, means that it will be included in Internet Explorer 5 and development tools are already available. However as Virtorial uses XML to define questions rather than to display them, the requirement support XML directly is lifted from the student's browser, thus allowing a great deal of platform and version independence. There is the potential in developing multi-media tools such as SMIL (Synchronised Multimedia Integration Language) which is XML-based (Bouthillier, 1998). SMIL players (e.g. Realnetworks' G2) are already available. The means to produce multi-media packages from elements such as stills, sound and video are now relatively easy with cheap scanners, digitizing cards for sound and video and from digital cameras (still and video). The assembly of these elements need not be difficult and will surely get easier as editors are developed. The product may not be a fully-fledged professional multi-media product, but that is not the point. The tools can be used at a simple level and not require expensive, and probably scarce, resources of an educational institution. Provision has been made for the inclusion of multi-media elements if available:  relevant video, animations or indeed Virtual Reality Markup Language scenes can be easily incorporated into a Virtorial.
Application of Virtorial in modules

The numbers of students initially involved was expected to be the 40 students registered for 210GGY321 (Applied geomorphology). A prototype virtual field guide was used as part of the additional information provided for this module so that development can take place alongside the module. However, the delays have meant that this will not be operative until second semester 2004. There is a considerable time expenditure in devising a comprehensive Q-A sequence, especially when there are 'hints' required. This takes considerably more than producing MCQs. At present, there are two sequence involved in 110GGY231 (Landforms and Landscapes). Revision materials using Virtorial are in use for the 100 students registered for 110GGY231 in the current semester. We already know (from module evaluation) that students in 110GGY231 like the ability to review images on the web as a means of reinforcing lecture material and for revision. We have had the possibility of students e-mailing feedback after using the examples in 110GGY231. However, to date we have had no responses. This is probably because students are actually reluctant to us the examples given, at least until the period of revision. The examples being tried are both in the form of revision exercises and as such do not constitute summative assessment. Materials are currently being devised for the second semester module 210GGY107 (Introduction to Earth Science).

The project was devised to allow complementary and parallel development within areas of Psychology. Here there are practical (but non-field) elements together with experience of evaluating learning materials. At the time of writing, there has not been implementation of Virtorial in Psychology modules.

Further developments

There have been suggestions that the VFC could be used to allow students to have the field trip experience without the need for example for disabled students to have to go on field trips. This might be a possibility but it deprives such students from the communality of experience (attending the class let alone groupwork). Except in extreme situations, this does not seem to be a valid or valuable position. Rather, disabled students should, as far as possible undertake field trips along with the rest of the student body for that experience.

There are conditions where the total or parts of the student body may be inconvenienced such that they did not undertake the whole of the field trips:

A student being ill at the time of the field trip

Bad weather preventing part/all of the trip being cancelled 

Bad weather preventing part of the trip being visible

These situations are the equivalent of a disabled student not attending yet they are still exclusive of the disabled student. The approach taken here is that students should undertake all fieldwork activities as far as possible. They thus are included in the class. There may be activities which because of access problems they cannot participate in but this should be considered as an exception. 

The inclusion of video clips within a  VFT is now very easy, indeed the clips could be taken at the very time of the course itself. These factors make the immediacy of the VFT important and, in particular, make the VFC a most important learning experience.

Longer term implementation and evaluation

Phipps (2000) has posed three questions (here itemised) regarding VFCs:

1. a. Is the resource available for a new development or the embedding of an existing package?  
b. If the resource is new, is the development expertise available?

2. a. What are the labour costs of creating and maintaining the resources   
b. What are the financial costs of creating and maintaining the resource?

3. Is the learning resource intended to replace or enhance field experience?  a. If the resource is a 'replacement', will it meet all the existing learning outcomes?  
b. If the resource is an enhancement, will all students be able to benefit?  for example, 
c. Does the resource meet usability guidelines? 

or 



d. Do all students have access to the resource?) 


e. If the resource is an enhancement how will it be integrated into the curriculum?  

for example,


f. Is there space in the timetable to introduce the resource to the students and do the 
fieldwork?

Although at this stage we cannot unequivocally be affirmative to all these we believe that substantially they do meet these requirements, especially as the resource base of module specific materials increases.

A possibility for the future is to release the Virtorial code to the wider academic community under a liberal availability system such as the General Public License.

Overall summary of the project

It has been something of a struggle to implement the system as we would wish. This has partly been a problem of re-formulating the programming approach to fully embrace XML. The second has been the need to set up imaginative learning exercises. This is much more difficult to do than produce MCQs. However, once set up, a stock of questions can be developed and elaborated upon and used in subsequent years. This development will take time. As with anything new, it took longer to set up than we had hoped and the production of materials. Nevertheless, we believe that we are ready to develop it further and produce a stock of materials and that others (at QUB in particular) be encouraged to use the system. We think that the TSDU is ideally place to provide assistance with staff in the development of both questions sets and of (where necessary) XML development to take the ideas behind Virtorial further and to show how it can be used in a wide variety of situation far beyond field trips and site visits. We have been talking to Brian McCaw (who is in charge of Pharmacy's Distance Learning programme) about the use of Virtorial in this area. We believe that it will provide an important adjunct to distance learning opportunities as there is an immediacy of response that is implicit in the  technique as well as a self help/learning capability provided by the 'hints'.

There will no doubt be reluctance on the part of many tutors to use a computerised system such as developed. This may be especially significant in humanities but there is likely to be a good uptake in engineering where problem setting and tackling is an important part of the learning culture.

Project information dissemination.

We confirm that information about the project especially when we have evaluated student  feedback next semester can be used by CELT. We expect to write up the project and present results at the next ALT C (Association for Learning Technology Conference) taking place in September 2005. The £600 allocated for 'Travel and Subsistence' has not yet been spent. We hope to use this to attend ALT C in September 2005 where we shall present the results of the project so far. A paper will be written detailing the technical side of the project and the implementation with students. Due credit to the QUB Innovation Fund will be made.

Funding

The funding requested was substantially for writing the code for the project in two stages. In the event, the modifications to the structure and the move to XML meant that the programming was completed in one phase. No extra software was required but licenses for MySQL database server have been purchased. The total cost to date is therefore £3200. We hope that the remainder (£600) can be used after the official completion of the project to attend ALT C in September 2005.
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Fig. 1. Structure for' fieldtrip' questions, hints and answers etc
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Fig. 2  Breakdown of an existing website into aspects which can be integrated into Virtorial.
[image: image3.png]Here is an example of a Virtorial register tag:

Please Register

before you can attempt any question in this tutorial you must register by entering your details below

Name
T Grequired)

Email Address

(required)
Student Number
Sock Colour

(Register)

Try clicking on the button to create and clear a session. Here is the code that created it:
<!--VIRTORIAL

<register>

<ask requires
<ask require:
<ask require:

Enail Address</ask>
Student Number</ask>

</register>





Fig. 3.  Registration page of a Virtorial session together with the XML coding behind it (shown in the Virtorial tutorial).
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Fig 4.  Example of question types, radio button (from Virtorial website)
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Fig 5.  Part of the Virtorial Tutorial information showing implementation of 'hints' to questions:
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Fig 6.  Part of the Virtorial Tutorial information showing implementation of 'hints' to questions.
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Fig. 7  Screen shot of landscape scene being prepared on an HTML Editor  with image maps (circles) and accompanying text.  This is an examination revision exercise in 110GGY231.
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ranges of partcles sizes we can find in sedimentary environments. The images here are in a pro-glacial, braided river, area in Norway.
Please woirk through the questions nd supply answers where asked. You'll be given a response although in some cases you will need to
have answered correctly before you are allowed to move on. The ideas is that you think about the scenario and what's going on rather than
justhazard a guess.

Question 1

Please look at the scene 1o the left. There are three domains of size range:
the coarse material on which the people are standing (A). the finer
material in the lile area at B and the material in the river itself (suspended
Toad) C. Please enter your answers by clicking on one button and entering
the name in the areas on the right.

Where would you suggest
Where would you suggest Where would you suggest — the median size was for
the median size was for  the median size was for  domain C?

domain A? domain B?
€ 0-2um Provide a word for cach distribution
€ 210um ©0-2m from the Wentworth scale
€ 10-125um € 0-2pm € 210 um
€125 500um € 2:10m € 10-125um A
€ 500um - Imm € 10-125 ym € 125 - 500pm
© i re © 125 - 500um € So0um- Imm
Coiinn © 500um- lmm € 1-2mm
€510 e € 1-2mm € 2-5mm c
€ 10-50 mm € 2-Smm € 5-10mm
€ 50-100 mm & S-10mm € 10-50 mm
6100 50000 € 10-50mm © 50-100mm
50100 mm 100 - 500mm
100 - 500mm




Fig 8.  Screen shot of part of a Virtorial exercise on sediments (110GGY231)
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