
1

ARKive - Multimedia, Internet, 5,000 Endangered Species and
Schools (Overview and Work in Progress)
Paul Shabajee (ARKive Research Associate), University of West of England, Bristol,
UK. p-shabajee@uwe.ac.uk

Key Words: Multimedia, Internet, Environmental Education

Abstract

This paper reports on the research in progress of the ARKive Education, Project a
multimedia database on endangered species, which will be available to schools over the
Internet. ARKive will be part of Wildscreen World. This is an element of a large
millennium project in Bristol. It is supported by Wildscreen, BBC, HTV, Hewlett
Packard, WWF, Wildlife Trusts and others.

The Paper describes the project and the research conducted thus far and reviews some
of the major factors impacting on the development of the project. It discusses the
complexities of  developing  large (5,000 + species) multimedia resources for
environmental education for all age and ability ranges and provides some initial results
of the research.

Background and introduction

ARKive is an innovative project combining the use of the Internet and educational
multimedia to help children, young people and their teachers to explore and learn about
endangered species and related issues. Internet (World Wide Web) access will be
provided to film, pictures, sound, text and graphics on all recognised endangered
species and their habitats as defined in the Red Data List: some 5,000 species of
animals alone.

ARKive grew out of the concern of Chris Parsons (wildlife film producer and first head
of the BBC Natural History Unit) that much unique film was at risk of being lost as
film collections are rationalised. ARKive is now part of a millennium project called
Wildscreen World in Bristol, which will include other components such as an
Electronic Zoo, Museum of Wildlife Photography, a 3-D Large Format Cinema and an
Education Centre and Nature Shop, all with a key focus on education.

We are fortunate in having support from BBC, which has an extensive library attached
to the Natural History Unit and from HTV whose Partridge Films also have an
excellent collection of footage.  In addition, we are working with environmental
organisations such as the World Conservation Monitoring Centre, The Wildlife Trusts,
World Wide Fund for Nature, RSPB and others.

ARKive is not envisioned to be an ‘expert’ WWW site but will specialise on providing
multimedia materials. Links will be/are made to specialist WWW sites for individual or
groups of species. Some WWW sites with related areas of interest are listed in
appendix 1.



2

Fundamental Complexity of ARKive
ARKive will be a vast international treasure chest of multimedia resources, all those
involved in the project want those resources to be available to all for educational uses.
With regard to schools, this means that we need to cater for the whole age and ability
range. How to make this possible is a complex problem. Some fundamental questions
include:

1. What ideas do children have about endangered species and how should
these related to our aims and the way the material is organised ?

2. What are and how wide ranging are our educational aims ?
3. What ethical/moral stance do we take ?
4. Do we need differentiated levels of access with regard to age and ability ?
5. If we have different levels of access how do we interconnect them ?
6. How do we support teachers effectively in the use of ARKive in their

teaching ?
7. Do we provide supporting resources over and above the ‘core data’: for

example through simulation games, worksheets and on-line conferences ?
8. Do we need to provide different first language versions ?
9. How do we direct pupils and teachers to the appropriate resources

quickly ?

These and many other questions posed themselves at the start of this project. The work
described below will help us towards answering these questions and thereby making
ARKive a truly useful resource.

Aim of the Project

The ARKive Education Research Project started in March 1996 to identify how
ARKive can be designed and constructed to be of maximum use in schools. Initially it
was decided to focus on primary schools in the UK and in particular on the top of Key
Stage 2 of the National Curriculum. This was a pragmatic decision, it was felt that
trying to focus on the whole age range would involve ‘juggling’ too many factors. The
choice to work with primary schools was made because it seemed that primary schools
made most use of  CD ROM/multimedia technology in day to day teaching we also
believe that gaining sustained access to a group of pupils would be simpler at primary
level.

The multifaceted, interacting and rapidly evolving nature of IT/communications
technology and the use of IT/Internet in schools makes the research project very wide
ranging and evolutionary. We identified the following key research questions:

1. What are the key factors which would make ARKive an effective
educational multimedia resource for pupils ?

2. What are the key factors which would make ARKive an effective
educational multimedia resource to support the teachers ?

3. What are the most effective design and production processes for ARKive,
to enable it to meet the needs of pupils and teachers ?
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Strategy and methods

The three questions above lead to the three pronged approach to the research shown in
Fig 1. The results from each element will be combined to produce the final guidelines,
recommendations and prototypes.

ARKive
Education

Research Project
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Effectiveness (Pupils)
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for development

Figure 1 - aspects of research

It was decided to work with just two schools initially in order to allow a focused and
relatively in-depth investigation. The schools are in the Bristol area, one with relatively
high level of IT resourcing and staff experience and one with more average levels of
resource and expertise (DFEE 1995). Both schools have links with UWE. One school
is part of the BEON (Bristol Education On-line) project sponsored by BT and ICL in
the south of the city. The school had 2/3 multimedia, Internet connected computers in
most classrooms and some in shared areas, staff had been given extensive initial
training on the use of the system. The other was an inner city school with one
multimedia computer in a shared area and older (BBC, RM Nimbus 186) computers in
the classrooms

The research process was divided up into three overlapping phases:
1) orientation
2) investigation and
3) reporting/prototyping

The project is due to end in March 1998. The results will be used to develop of the
ARKive which is due for full operation in the year 2000.

Phase 1 – Orientation
(March 96 – December 96)

Orientation involved an initial review of the literature and unstructured observation of
pupils using wildlife related CD ROM and Internet materials, designed for their age
range, with follow up interviews with the pupils after the session. Informal discussions
where held with teachers about what they regarded as the most important factors in
making educational multimedia materials usable in their teaching. Meetings were also
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held with education and other officers of national and local wildlife organisations to
identify what their educational priorities were.

Phase 2 – Investigation (Interviews, questionnaires & critical review)
(October 96-January 98)
This phase involved interviews with teaching and support staff across both schools, a
questionnaire survey of environmental education co-ordinators,  a questionnaire survey
of children’s ideas about endangered species and more detailed critical reviews of the
literature. Fig 2 gives an overview of the research based in schools. The central (grey)
ovals represent the research questions and the boxes represent the research methods.
Arrows show the relationships/inter-relationships between questions and methods.

Staff Interviews

An interview schedule for semi-structured interviews was drawn up to interview
teaching and support staff it covered four areas:

1. Their experience of using IT and particularly multimedia  in their teaching

2. How they felt educational multimedia materials could be improved to enable
more effective use in schools.

3. How ARKive could be integrated into their teaching

4. How they saw IT use developing in schools and how they felt about the
changes.

The interviews were scheduled to be carried out over the school year 1996/7. Staff
were introduced to the project via a talk given at a staff meeting and received a single
sheet of A4 describing the project and an outline of the interview schedule prior to the
interview. The interviews were tape-recorded and detailed analysis has just begun to
start on these. Some initial results are shown below in the results section.
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A detailed follow-up questionnaire will be designed and conducted for staff who took
part in the interviews to get more quantitative and comparative data on the issues
investigated in the interviews. This survey may be extended to other schools/teachers.

Schools Environmental Education Contacts Questionnaire

A questionnaire survey in conjunction with WWF was conducted to investigate current
use of IT for environmental education in schools and which would be the most
effective and useful facilities/ functions to provide as part of ARKive. 1000 WWF
teacher contacts, 500 primary and 500 secondary, were sent questionnaires of which
107 have been returned. Some initial results are provided below in the results section.

Questionnaire and Interview survey of children’s ideas about endangered species

As part of the investigation into the theoretical issues, a large-scale questionnaire
survey (approx. 400 pupils) of year 6 pupils ideas about endangered species has just
been completed along with a follow up interviews using the ‘interview about instances’
method (Osborne and Gilbert 1979). Both questionnaires and interviews include, what
animals and plants the children think are endangered, where in the world they live, how
they feel and what they think they and adults can do to prevent extinctions.

Literature Reviews

More detailed critical reviews of literature were conducted focusing on three areas; use
of educational multimedia in schools, theoretical issues surrounding educational
multimedia in teaching and learning and the practical development of educational
multimedia.

Phase 3 -  Reporting and Protyping
(October 97 – March 98)

This phase is about to start and will involve production and trials of pilot elements of
ARKive, inparticular the structure of the WWW site to allow access at different levels
and key stages, teacher support systems and ways of searching for the information.

Following the analysis of the work in carried out as part of Phase 2, it is envisaged that
the results will be used to help a team of teachers, advisors, representatives of wildlife
organisations and wildlife ‘experts’ design some of the teaching and learning materials
to support the use of ARKive in schools. These will then be trailed and evaluated.

Overview of factors impacting on the design of ARKive

Many factors impact on this research project, below is a very brief overview of some of
those most pressing.

Cognitive and learning theories
One fundamental question for developers of multimedia learning materials is ‘what can
current theories of learning tell us about how best to construct learning resources ?’
This question is under constant investigation (Atkins 1993, Knight and Knight 1995)
and impacts on all aspects of design. Ideally ARKive will use some form of ‘adaptive
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interface’, which will adapt to the needs, learning style of the individual and groups
(Paterson and Rosbottom 1994, Groat and Musson 1995) although much work needs
to be done in these areas before this is possible other than at a very elementary level.
One key problem is how to determine a users’ learning style.Various processes for the
systematic production of learning systems/courseware have been proposed (Koper
1995, Potgieter 1994) based on more generalised systems (Gange & Briggs 1979, and
Romiszowski 1981) while taking into account the particular nature of multimedia
resources.

Children’s ideas about endangered species

We are investigating how to take into account and cater for the various ideas children
have about endangered species. Much work has been done on related aspects by Bell
(1981) Greaves et al (1993) and Ashworth et al (1995). We are working on how to use
these and our own results to design our resources taking some of the
misunderstandings into account: for example in the results section below it can be seen
that the children in our survey seemed to believe that endangered species live in
countries such as Africa and India with only about 5% or so mentioning the UK. We
will be trying a number of approaches made possible by multimedia such as simulation
games, animations, WWW style adverts to correct this type of misunderstanding.

Practicalities of managing the development of educational multimedia

The development of educational multimedia differs from that of more generic
‘applications software’ in a variety of ways (Jones and Britton 1996). These include:
the rapid evolution of multimedia technology; the large range of potential users; the
fact that subject experts may be drawn from a wide range of disciplines; the focus is
frequently on presentation rather than processing of information and the rapidly
changing market into which the ‘products’ are placed.

These lead to a range of issues which need to be addressed over and beyond those
associated with the development of conventional software, such as requirements
specification, budgets, contracts and time scales (Sallis et al 1995)
The TLTP project (for example McAteer and Shaw 1994) details many of the issues
effecting the higher/further education sector, offering detailed case studies and
guidelines for courseware development.

Using IT in the classroom
Models for the use of multimedia IT, let alone the Internet, in schools are still in their
infancy. This is primarily because there are still few schools with large numbers of
multimedia computers and even less with more than a few years of experience in using
these resources on a day to day basis. Issues include how to integrate multimedia IT
into the curriculum, how to manage the resources in the classroom and the changing
role of the teacher.

There have been a range of large research projects looking into the effectiveness of
IT/multimedia in schools including Teaching and Learning with Interactive Media
(NCET 1994, Laurillard and Taylor 1995) and the Impact Report (Watson 1993).
However, the rapidly changing technology, increasing availability of computers and the
advent of the Internet make extrapolation of the conclusions of these studies
problematic.
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The initial results from the ARKive teacher interviews seem to demonstrates that there
are a range of classroom practicalities which must be taken into account if large
multimedia learning resources are to be useful. Some include, the resource/time
available: for example if there are only two computers it is difficult to give all pupils
access to a activity which demands significant time at the computer, ‘passwords’ are
difficult for younger children, ranges of ability must be catered for…  The detailed
results of this research will be published once analysis is complete.

Design and Usability

Research into Multimedia/Hypermedia is rapidly producing a range of generalised
design guidelines (see for example Nielsen: 1995). With respect of the more specialised
needs of schools education there is still little guidance. However, NCET have
published a range of documents to help developers gain some specific insight into the
specific needs of schools (Sparowhawk 1996, Hassle 1996).

While a range of other research projects are investigating a range of issues in depth
such as the Meno (multimedia, education and narrative organisation ) Project (for
example Plowman 1997) which is investigating non-linear narratives, ECOi (ECOi
Project, 1997) which is investigating the design of effective interactive learning
materials

Evaluation Process
Evaluation is an integral element in the effective development of learning materials. A
great deal of work has been done investigating and testing various evaluation methods
and processes for interactive multimedia systems (for example Squires 1997,
Henderson et al 1995, Reeves 1992). We are in the process of evaluating the various
evaluation methods for use in Phase 3 of the research.

Environmental Education and IT
Little has been written on the use of multimedia in environmental education. However
there are a very wide range of multimedia CD ROMs available on environmental
themes for a variety of age ranges such as ‘Seashore Life’ by Anglia Multimedia,
‘Senoran Desert’ by Ransom Publishing, ‘Nature Encyclopaedia’ by Dorling
Kindersley and WWF provide a range of simple multimedia data base resources.
Rohwedder and Alm (1997) provide a good overview of using computers in
environmental education, including details of staff development and practical issues as
well as a review of some materials. Hassle (1997) provides examples of the use of IT in
the UK geography curriculum.

Despite this we have found no specific guidelines for the development of multimedia
environmental education resources that enable developers to take into account the
more ‘controversial’ and values based issues of environmental issues. Thus many
resources present complex environmental issues in biased and/or highly over simplistic
ways.

One significant outcome of this project will be a model for the development of such
resources, which enables developers to make values and attitudes into account and
make them explicit in the development process.
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Internationalisation and Cultural Issues

The Internet is an international resource. In the short term development of the
educational ARKive resource is based on the UK curricula, in the medium term
resources will be provided  which will support a wide range of curricular from around
the world. The framework developed will enable ARKive to expand it’s support for
these facilities.
There is also a wide range of cultural issues to be explored and acted on in the
development of ARKive, from the western scientific bias in the usual classification of
species, to the culturally specific stories and values associated with individual species,
to the choice of narrator speaking the text about a species. Identifying these issues is
problematic as, by their nature, individuals may not be aware of their own cultural bias
unless it is pointed out, and even then they may not wish to acknowledge the issue as
bias. As yet no systematic approach to this issue has been identified, however it is a
clear priory.

Scalability

ARKive will initially focus on endangered species and their habitats, however the long
term plan is that all described species will be on the database. The next step will be to
create the UK ‘chapter’ including all UK species for which there are film and
photographs, giving a total of about 1517 species. Then it is hoped that other
countries/organisations will create their own ‘chapters’, which can be integrated into
ARKive so as to appear to the user that it is all one VERY large database. On current
estimates, that would be about 1,700,000 species. The organisation and navigational
system must be able to cope the future needs of the project.

Some initial results

A detailed review of our preliminary results is beyond the scope of this paper, however
some of the more immediately interesting results are presented below from the
interview and questionnaire research.

Teacher Interviews
Table 1 shows the key ‘usability’ factors identified by the first 20 teachers interviewed
as part of the survey described above. The majority of factors would appear in any
‘usability’ list, however 3, 10, 11 and 14 are more specific to school education.
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Table 1. Interim Results from Teacher Interviews - Usability Key aspects of Software/Multimedia
Usability in their teaching and wider experience

Factor affecting usability of Educational Multimedia in order of
number of responses, no limit on responses per person

Notes

1 Easy to Use/Intuitive Positive
2 Pics, Video, Exciting, Fun, Different Positive
3 Different Levels Positive
4 Bad Design/not as promised Negative
5 Spoken Text Positive
6 Fast Positive
7 Consistency Positive
8 Feedback Positive
9 Inviting/Attractive Positive
10 Match to NC/Schemes of work Positive
11 Activities Positive
12 Passwords/Logging on hard Negative
13 Able to Set Work programme for Pupil Positive
14 Support Materials – for Teachers Positive
15 Good Content/Interesting Positive
16 ‘Loosing’ Program Negative
17 Large Range of Material Positive

Environmental Education Contacts questionnaire

The graphs below show how the school environmental education contacts in the survey
responded to questions about possible facilities as part of ARKive and how they see
themselves possibly using ARKive in the future (given good resourcing and staff training)
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Percentage of Respondents stating how they might use ARKive to support their teaching 
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Children’s ideas about endangered species

The results below show the responses of the first 97 pupils to the questions ‘what kind
of living creatures do you think are dying out and becoming extinct ?’ and ‘name some
places in the world where you think that some living creatures and plants might be
dying out and becoming extinct ?’– examples of types of ‘living creatures’ were given.
The ‘charismatic mega-fauna’ appear to be the most well known of the endangered
species and there appears to be  a strong bias in geographical awareness.

Initial Results- Number of pupils giving responses to the question "what sorts of living creatures do 
you think are dying out and becoming extinct ?" 
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This graph is based on an initial analysis of a sample 97 
year 6 pupils from two Bristol  primary schools - the full 
data set contains 400 + pupils from 9 randomly chosen 
schools.

Pupils were free to choose as many as they could name 
the median of the number named was 3.

Only species with more than 5 responses are included 
i.e. 12 out of a total of 88 species/types.
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I n i t i a l  R e s u l t s  -  r e s o n s e s  t o  t h e  q u e s t i o n  " n a m e  s o m e  p l a c e s  i n  t h e  w o r l d  w h e r e  y o u  t h i n k  s o m e  l i v i n g  
c r e a t u r e s  o r  p l a n t s  m i g h t  b e  d y i n g  o u t  a n d  b e c o m i n g  e x t i n c t  ? "
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notes:  
This  graph is  based on an in i t ia l  analys is  of  
a  sam p le 97 year  6 pupi ls  f rom  two Br is to l   
pr imary schools  -  the fu l l  data set  conta ins 
400  +  pup i l s  f rom 9  randomly  chosen  
schools.

Pup i l s  were  f ree  to  choose  as  m any as they 
cou ld  name the  med ian  o f  the  num b e r  
n a m e d  w a s  2 .

On ly  p laces  w i th  more  than  5  responses  a re  
included i .e.  8 out  of  a tota l  of  68 responses.

Ways forward for ARKive

Although the initial focus of ARKive is on endangered species the ultimate goal is that
ARKive will contain multimedia information on all described organisms which have
been filmed or photographed. To this end a Lottery Heritage bid is being prepared to
obtain funding to create the UK species ‘chapter’. This template will, we hope, enable
other countries and wildlife organisations to create their own ‘chapters’ and link them
to ARKive. Giving users a comprehensive and continually evolving database.

We are currently exploring how to provide multilevel/adaptive interfaces to cater for
the comprehensive age and ability range in schools and beyond.

We are developing an extensive ‘teacher support’ area of the ARKive WWW site with
the aim of providing the quick, simple and yet comprehensive support teachers require.

Finally we are Further research into the expressed and observed needs of teachers and
pupils with regard to ARKive.

The Future - New technology & education

Technologies are developing rapidly for example:
• speech recognition and  Integrated Learning Systems are becoming more

sophisticated
• adaptive user interfaces are being developed to tailor interfaces to groups and

individual users
• video conferencing is becoming more practical
• computer simulations are becoming more powerful
• geographical information systems are becoming available on the Internet
• computers may soon be able to ‘sense’ the emotional state of a user
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• computers systems can become integrated across into domestic whole building
and regions, watches

• GPS (global positioning system) and communications infrastructure mean it
may be possible to be ‘on-line’ anywhere at any time

The list is could easily run on for pages. These are probably short term innovations
(years). In the longer term (decades) the impact of bio-technology and truly molecular
size engineering will have unimaginable impacts on every aspects of our lives. Very
long term projects such as ARKive must, at the very least, take the foreseeable
developments into account in their development strategies which will in turn affect the
short term development. At present we are taking into account the potential use of (for
example) very large screen displays, speech recognition and text to speech conversions
and adaptive user interfaces.
What is clear is that children and young people using ARKive will be those who go on
to develop and utilise these technologies. It is vital that project such as ARKive play a
part in the development of their critical awareness of the impact of technology on
people, wildlife and their environments. Thus helping to enable them to make informed
decisions about their futures.
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Appendix 1 – Examples of related WWW sites

The Tree of Life -  http://phylogeny.arizona.edu/tree/phylogeny.html

Enviro-Link -     http://www.envirolink.org/EnviroLink_Library/education.html)

env-ed-research: http://www.mailbase.ac.uk/lists-a-e/env-ed-research/welcome.html

World Conservation Monitoring Centre: http://www.wcmc.org.uk/

WWF UK: http://www.wwf-uk.org/home.shtml

EuroTurtle: http://www.ex.ac.uk/telematics/EuroTurtle/


