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Abstract: Contemporary initiatives to introduce the integration of ICT in education have been encouraged by the launch of the IT 2000 program. The program has introduced a particular challenge to schools, by creating new and interesting expectations on the role of the teacher and student in the classroom of the new millennium. For the geography teacher it is particularly exciting, now that distance or time is no longer a barrier within the classroom. 

The IT 2000 programme is the ‘costliest single initiative to date in education in this country with £40m coming direct from the exchequer and a further £10m from corporate sources’ (Calvin, 1998). A substantial amount of this figure was to be devoted to teacher training in order to successfully implement ICT in the classroom. The aims of the programme were to allow teachers to:

· Experience learning themselves using ICT

· Give ample exposure to good practice and good software

· To relate to what is done in the curriculum of their schools

· To accept the necessity for an commitment for ongoing training and support (CESI, 1997.

In other European countries, this type of initiative has already been undertaken. For example at a recent European schoolmate conference the Swedish Minister for schools and further education revealed that a three week training session is available for teachers. On successful completion, they are issued with a Certificate and a multimedia computer for home use (October, 16 1998 TES Online ‘Computers in Education’).

In 1998, a total of £13.6 million in ICT grant aid was allocated to eligible schools within Ireland. Each school received a basic grant of £2000 and in addition a grant of £5 per capita per each pupil. Implementation has been experimented with in many different ways, and this paper examines one of these.

In a large mixed secondary school, ICT is used in a variety of ways in the teaching if Geography to Transition Year students. Transition Year is a one-year programme, available to students after they have competed their Junior certificate. It aims to help students make a successful transition from the Junior Cycle into the Senior Cycle programme. 

While the overall focus will be on the use of the Internet the author will include ways in which various software packages have been used in the geography class. This paper is in a sense a practical evaluation of the integration of ICT in the teaching of geography, and its examples and suggestions are based on the actual teaching of the Transition Year students. The author will suggest that the integration of ICT with geography has been a valuable teaching experience and one that will be practised in the classroom in the future.

1.1: Why use ICT in the Geography class?

‘Education guru’ Seymour Papert has explained that:

‘Children sense that school is out of sync with the time in which they live. The possibility of freely exploring worlds of knowledge calls into question the very idea of having a set curriculum. ‘Child Power’ is giving the children the power to control their own learning process, the antithesis of the set curriculum’.

(TES online September, 18,1998)

 Teachers are faced with a different cohort of students today, students who are very au fait with computers and technology. Having a ‘mixed ability’ class in the computer room i.e. those who are computer literate, and those who are ‘technonovices’ can be used to the teachers advantage; students who are familiar with computers can be encouraged to take an ‘active role’ in the classroom by acting as ‘mentors’ for teaching their peers the computer skills. McKay & Robinson (1997:17) in their study of the integration of ICT and education, concluded that the integration of ICT and education has contributed to:

 …. Enhanced learner motivation, through promoting ‘learning-how–to–learn skills’; facilitating students generation of ‘individualised learner pathways and styles’; and stating that ‘computers don’t run out of patience, and can cater for individuals needs’. 

In a study of the use of e-mail and the Internet in teaching, Kenning and Kenning (1990) concluded that providing the students with access to the Internet has an effect on the educator’s role, in that ‘it alters the balance of power’. By and large it tends to lesson the distance between the learners and teachers, and helps create an atmosphere of partnership between teachers and learners, which is very much in line with pedagogical trends’. Hoffman found that using e-mail as a method of communication,   allowed the students to reflect and formulate a question, which is an important component of the learning process. The use of technology added a ‘certain protective quality that overrides anxiety and cross cultural barriers’ ( R. Hoffman, 1994).

The author has observed increased motivation, co-operative learning and willingness amongst the students to be more ‘involved’ in the classroom. The students are very pleased to use the computers in the geography classroom. They now understand how statistical information is collected and measured by e.g. accessing the CSO website and creating their own bar graphs showing population totals in selected counties in Ireland. Surely this must be of benefit to the students instead of having the graphs ready-made in their geography textbook?

1.2: Methods of using ICT with Geography
The Internet and the many software packages available have become valuable tools in the delivery, analysis, and presentation of geographical information. 

· The Internet and CD ROM’s can be used for accessing supplementary material on various aspects of the curriculum; for example in a European Studies class, CD ROM’s such as Encarta, Hello Europe or Encyclopaedia Britannica could be used to explore the various topics in the programme. 

· CD ROM’s and the Internet can be used as ‘research tools’ for project work

· The Internet provides an e-mail service which teachers and students can use for establishing contact with other school/teachers in the world. 

· Having access to websites from all over the world can help with promoting a ‘multicultural aspect’ in the classroom. Distance is no longer a barrier and students have been encouraged to access information from other parts of the globe via e-mail and video-conferencing.

· Presentation skills: Students can be shown how to present data, graphs and photos from fieldtrips, using a software package called PowerPoint.

· Students can use their word processing skills to create their own school newsletter covering weekly events and achievements in the school
· File Transfer: Files containing text and graphics have been sent to other schools, enabling students to collaborate with other schools in carrying out project work. For example, the students have become involved in a Swedish survey carried out by young Swedish students. The aim of the survey is to gather information on the differences in education systems in European schools.
· CD ROMS have been used for easy access to information and images for use in project work. There are some excellent CD ROMS available, the best known being ENCARTA.

· Class Survey/Graph: Using the program Excel has helped in the development of quantitative techniques. A chosen topic (e.g. population, employment by economic sector etc.) has been examined, by the creation of spreadsheets and graphs  to display the data you are working with (a bar graph usually works best for a survey). The advantage of this program is that built-in formulae and functions make it easy to do a number of different calculations using the data.

· Database skills: Students can learn how to use a database program, e.g. Microsoft Access, (software designed to make entries relating to a specific topic over a period of time) by recording the temperature outside over a specified period of time. The database programme will allow the students to make various calculations (e.g. average temperature, highest temperature etc.) based on their recorded entries

· Published websites: Project work, which is of use to other schools, may be published on the Internet. This will give students a sense of purpose and achievement knowing that their work is recognised and can be used by others (for example: http://www.ulst.ac.uk/thisisland).

1.3: What is the Internet?

The Internet is simply a vast network of computers, which can communicate with each other. The ‘World Wide Web’ means that you can access information on the Internet from all over the world. In order to use the Internet, you need a computer, a telephone line, a modem and a link to the Internet. The Internet/World Wide Web provides information on virtually every topic, allowing you to you read this information off the screen, look at the images and diagrams, or alternatively print the material and distribute it in the classroom. The majority of educational sites allow you to do this freely, but there are some websites, which ask you to acknowledge the author if you want to use the material. If you are worried about copyright, you can usually contact the authors of the website by e-mail. The address is usually provided with the other information about the site.

Recently, adding the name of the author, the date in which it was last updated and the organisation, which that person is representing, has provided the source for website material.

When carrying out a search, geography will usually be categorised under themes such as environmental, cartography, social etc. The more specific you are in your search, the more successful your search is likely to be.

1.4: The successful integration of the Internet in the Geography Classroom
1. It is crucial that you have done the background work and have found the sites, which provide useful information on the topic, which you are teaching. Any topic will have websites devoted to it, but you have to sift through the information for sites of educational value. 

2. The most structured way of using the Internet is by using ‘search engines’ e.g. www.yahoo.com or www.infoseek.com These provide structured indexes of web sites. Therefore, when you are preparing your geography class, you can use these search engines to find suitable websites on selected topic. Once you type in the keywords of your search (for example: Tourism AND Italy, Tourism + Italy) the search engine will find a list of sites which refer to the words you have entered. From here, you can decide which site will be of relevance to you. A brief outline of what is available in each site will appear after the search has been completed.

3. Once you find websites you will also find similar sites, which also provide links to other sites of use to the topic. You may want to suggest search words to use for the search or alternatively you may wish to simply provide the students with the relevant Website address.

4. Depending on the overall knowledge of the Internet, the students may need help with the basics of how to do a ‘Net Search’. 

5. Have objective questions prepared in advance that should be answered by the end of a class period (e.g. accessing facts, figures, and definitions from particular websites on a selected theme).

6. The use of ICT in the teaching of geography has created a challenge to the ‘linear model of learning’. The Irish educational curriculum is structured in such a way that students follow a set curriculum depending on what stage of school they are at. By using the Internet in the geography class, the students may be encouraged to ‘surf’ for additional information on a topic, information that may not be included in their geography textbook. It is surprising how much you can learn from the real-life images and simplistic diagrams which are available on almost all geography sites.

7. Avoid having a class where the students are free to ‘surf the net’ because this will undermine the objectives of using the Internet in the geography class. If students are used to ‘surfing freely’ because the teacher is either unprepared or unfamiliar with the task, it will be difficult to bring them back to the websites, which are of educational value! 

8. Learning is the main objective in the geography lesson, and the use of ICT must be seen as offering a different way for students to learn geography. ICT offers a very different learning experience from the traditional classroom experience.

1.5: Student’s responses to using ICT in the geography class:

The author chose to carry out a survey amongst twenty-four Transition Year students, as part of an overall evaluation of the integration of ICT with geography. The following contains a number of responses made by the students.
 The students were asked to respond to two questions:

1. Did you find the integration of ICT in the geography class was of benefit to you? In your answer please state why you think so/think not.

2. Can you suggest ways in which you would like to use computers in the geography class?
‘Nowadays, everything is done with computers. With the facilities and the know-how you can do amazing things. Using computers in geography class means that it is interesting. We can go at our own speed and pick out points that are valid for the work. Also the changing times means that we need to get practice at computers. I find it interesting – all the new technology and ideas, such as talking through the camera to a school in Northern Ireland
. It is brilliant and interesting. I think we should be allowed to ‘surf the net’ and chat to people in other countries to get information about the country from it’

Working on computers is very beneficial and we learn way more than in a classroom. Encarta has loads of information and is way easier to research.

I feel that computers are hugely beneficial when it comes to learning new facts. People enjoy finding out the information for themselves rather than being told it by the teacher.

I think that doing geography in the computer room is highly beneficial to all of us because computers are the key to the world. Computers tend to interest the class much more that writing on the board. Now with the Internet available we can communicate with others across the world with different cultures. We can learn the latest news and findings in news websites.

Computers are beneficial to geography work. It is a change from normal classroom work and makes the class more interesting. It brings geography to life.

The use of computers has benefited me because I learn more when I am enjoying myself and I am enjoying myself using the Internet and computers.
I personally believe that geography is extremely boring. However I also believe that it may possibly be made more interesting with the introduction of computers. Seeing coloured pictures and obtaining information from computers is much more interesting than taking notes all day and seeing boring photocopies. Also seeing as computers are going to play such a huge part in all our futures it is about time that we started to learn how to use them properly.

It is beneficial for later life. It teaches us how to use different programs (i.e. Excel, Word, Videoconferencing, and PowerPoint) and teaches us how to type right.

1.6: Suggestions for using computers in the geography class in the future

The student’s suggestions were largely based on the work that they have been doing in the computer room during the year. The students had a very low knowledge of computer applications; therefore it is encouraging to find they want to continue with the work they are currently doing.

Suggestions from the students for working with computers in the geography class in the future:

· Type in information instead of writing

· Excel: You can make more varied graphs and calculations

· Internet: more up to date material

· CD ROM: ‘easy’ way to do research

· Use PowerPoint to present data

1.7: Conclusions:

The launch of IT 2000 has created the opportunity for teachers to integrate ICT in the teaching of subjects. This author wishes to conclude by stating that it is both the willingness and enthusiasm for ICT and Geography that has resulted in the successful integration of ICT in the teaching of geography to the Transition Year group. The key ingredients for the successful implementation of this model have been, an adequate background knowledge of ICT, well prepared lesson plans, motivated students, access to the technological facilities, a supportive school system and a desire to ‘escape from the usual monologue in the regular classroom’.

1.8: Useful websites for the teaching of geography (by selected theme):

The European Union

These sites are invaluable for those who are teaching on the subject of The European Union. The websites offer information under selected themes such as citizens rights, key issues, the Euro, statistics etc.

 http://europa.eu.int
http://www.atee.org (Association for teacher education in Europe)

http://www.eurotimes@irish-times.com
http://www.irlgov.ie/ecbi-euro/school.htm
http://www.eun.org
http://www.iccl.ie  (A site devoted to human rights issues)

http://www.ite.nua.htm  (A site for those who teach foreign languages)

Oceanography

This website includes a practical exercise for designing methods for finding ocean floor topography. The website includes diagrams of models and charts. The aim is for students to build ocean floor structures, then to map and model an unfamiliar ocean floor. It would be very interesting for older students.

http://www.sea.edu/seaframes/webmaster/k12Top.htm
http://www.oceanphotos.com (Ocean images very useful for presentation purposes)

Acid Rain

This is a website for those schools involved in monitoring acid rain across Europe. The website targets all ages, and aims to make young people more aware of the environmental impact of acid rain. It is worth exploring for the basic facts on acid rain. The website also provides links to other sites containing information on acid rain.

http://www.brixworth.demon.co.uk/acidrain2000
Schools working together 

The ‘Gobal Thinking Project’ is an exchange program between professionals, researchers and teachers from the U.S. and Russia. The website is designed as a ‘web-assisted teaching program’ because it uses the Internet, E-mail and suggests the use of videoconferencing in sharing information and ideas. It offers examples of various projects, which have been carried out in, schools e.g. ‘Project Water Watch’ and an example of an investigation of a local river.

http://www.gtp.org/gtp.htm
Climate 

The websites focus on different types of weather maps (satellite, radar, high, lows etc) the graphics will have the date and the time on the map so it would be useful to collect these over a period of time and compare the images of different weather phenomena. The website on ‘Solar Heating’ answers the basic questions like ‘how it affects climate’, ‘what is solar power’, it also provides a slide set and image maps.

http://www.meto.govt.uk/ 

http://www.meto.govt.uk/ 

http://infoseek.go.com/center/news/weather?tid=1491
http://www.hao.ucar.edu/public/education/education.html
http://text.csn.ul.ie/%7Edavid/weather.html
http://homepage.eircom.net/~Kcommins/MetSoc/
http://uk.weather.yahoo.com/europe/ireland/
Third Level Geography Departments (World-wide)

This website contains links to 831 Geography Departments in 70 countries worldwide.

http://geowww.ulbk.ac.at/geolinks/
Lesson Plans and Resources

These websites contain lesson plans for teachers of social studies (Geography, economics, history, civics etc). The lesson plans are indexed under themes such as, ‘designing enterprises’, ‘mapping hurricanes’, ‘history bingo’, ‘Middle East Geography’, ‘International Trade’.

http://www.csun.edu/~hceduo13/index.html
http://ofcn.org/cyber.serv/
http://academy/ace/soc/high.html
http://ericir.syr.edu/virtual/lessons/social_st/geography/index.html
http://www.earthballoon.com/resource.htm 
Measuring Distance

 This is a very interesting website. It allows you to specify the names of two locations anywhere in the world, it will then find the latitude and longitude of the selected places and calculates the distance between them. It also gives you the option of showing a map of the selected areas.

http://www.indo.com/distance
Finding geographic data
This is a very useful website and one that can save you a lot of time. When you locate this site it allows you to select a continent then choose up to seven countries within that continent. The next step is to select categories that you wish to find information (e.g. economy, population, social indicators, Capital City etc). It will then format the information in tabular form. It is very useful because it also provides a list of geographical definitions for such terms as area, urban agglomeration, latitude longitude etc.

http://www.un.org/pubs/cyberschoolbus/infonation/e_infonation.htm
http://www.members.aol.com/bowermanb 

National Geographic website
http://www.nationalgeographic.com/resources/
Census Information

http://www.census.gov/geo/www/   (U.S. census data)

http://lcweb2.loc.gov/frd/csquery.html  (the Library of Congress County Studies)

http://www.cso.ie
Websites for Maps 

Countries are listed in alphabetical order. When you choose a country you are then given the option to choose a category for a map (e.g. transportation, geography, people, economy, transnational issues) 

http://www.odal.gov/cia/publications/factbook/index.html
http://www.nais.ccm.emr.ca/schoolnet/ This is an excellent Canadian mapping website which allows you to make your own map by selecting an issue e.g. physical geography, agriculture, languages, hazards etc It also provides a hypertext document which provides additional information on each issue. It would be very useful for a geography teacher doing a project on Canada, and it also provides teacher resources.

http://www.utexas.edu/depts/grg/gcraft/notes/cartocom/cartocom.html This website provides a useful introduction to the value of maps (useful if you are trying to justify why we use maps!). It also provides ‘commonly employed ranging methods’ used in mapping and with that provides examples for each one.

http://www.utexas.edu/depts/grg/main.html This website provides educational resources by list of topics.

Rocks
http://www.bbc.co.uk/education/rocks/index.5html
http://www.bgs.ac.uk  (British Geographical Survey)

http://www.usgs.gov/  (U.S. Geographical Survey)

http://www.geology.usgs.gov/ask-a-geo.html  (Educational resources)

Plate Tectonics

http://pubs.usgs.gov/publications/text/historical.html  (U.S. geological survey tectonics page: overview of plate tectonics)

http://www.cent.org/geo12/foc2b2c.htm  (Tectonic processes)

http://www.star.le.ac.uk/edu/solar/earthint.html This website provides excellent diagrams, (simple explanations, very useful for all levels). It also provides definitions for the basic terms such as magma etc.

http://www.vwdocs/current_volc/currrent.html  Included in this website is a current list of the most recently exploding volcanoes).

Volcano World
http://volcano.und.nodak.edu/
http://www.volcano.si.edu/gvp An excellent site with very useful graphics and a global volcanism program.

Earthquakes

http://quake.wr.usgs.gov/
http://nyelabs.kcts.org/nyeverse/shows/s312.html
Tsunami

http:///www.coastalnet.com/weather/nwsmhx/tsunami.htm
Global Warming

http://www.sciencedaily.com  This website also provides useful links to other websites for geography. It allows you to type in search words e.g. glacier and it will show you an image gallery and over 20 sites relating to that keyword.

http://headlines.yahoo.com/full_coverage/world/global_warming
http://www.gcrio.urg/gwcc/toc.html  (U.S. global change research information centre)

Hazards 

http://www.discovery.com/news/earthalert/980706/earthalert.html  This website will provide links to information on earthquakes, volcanoes, rain, tornadoes and floods. It also provides classroom activities at http://www.discoveryschool.com
NASA

http://www.nasa.gov
Irish Educational Sites

http://www.topstudy.com  This website aims to provide relevant educational material for students and teachers in Ireland. It will also provide free online interactive tutorials for students.

http://www.scoilnet.ie
http://www.educationindex.com

Development Issues

The website provides basic information for primary and secondary teachers who are interested in development education. It also offers the students a chance to take a ‘virtual tour of Zimbabwe’ (excellent graphics and maps).

http://www.oxfam.org.uk/coolplanet/
http://women3rdworld.miningco.com   (Women and the Third World)
http://www.africanews.org
http://irlgov.ie/iveagh/foreignaffairs/irishaid
http://dfid.gov.uk

Yahoo search engine for geography related sites

http://dir.yahoo.com/science/geography  This website will provide you with the list of categories, which are available to search in Yahoo.

http://dir.yahoo.com/science/earth_sciences/meterology/weather_phenomena/clouds/ This is a new website devoted to clouds.

http://dir.yahoo.com/science/geography/cartography/maps/  This website allows you to search for maps by region, historical maps, interactive maps and world maps. Students can also learn how the maps were constructed.

Geographic Imagery
http://www.cecer.army.mil/grass/pics/piclist.html
This website contains useful GIF files under selected categories such as ‘The world,, ‘The Amazon’, ‘Europe’, ‘Mars’, ‘Grand Canyon’ etc.

http://aerial-images.com/  (images of cities)

http://www.digitalglobe.com/applications/11.html This website provides excellent imagery on the effects of oil spillages in water, hazardous chemical spills, air pollution etc.

Earthcam

http://www.earthcam.com
This is a very interesting website it provides live video coverage of anywhere in the world by selected theme e.g. trafficcams, weathercams, sceniccams.

Flags

This website contains over 260 pages on countries and international each page provides information on the country (location, area, population, currency, language, religion etc)

http://www.flags.net/
Population

http://www.census.gov/cgi-bin/ipc/popclockw  This website allows you to compare current population to the world population of the past or future dates up to the year 2037

http://sunsite.unc.edu/lunarbin/worldpop  This website shows a clock ticking, to show the world population increasing as you are online.

http://worldvillage.org/  An interesting ‘mental set’: a quiz with questions reducing the world’s population down to 1000 with all existing human ratios!

http://www.census.gov/ipc/www/world.html  (main U.S. census bureau)

http://www.census.gov/ipc/www/idbpyr.html  (population pyramids)

Up to date news

http://infoseek.go.com/center/news This will provide the ‘top stories’ under various categories e.g. business, health, entertainment, sports etc.

www.irish-times.com
www.independent.ie   (Irish newspapers with very useful links)

Fishing 

http://www.wh.whoi.edu/faq/index.html  ‘A Bouillabaisse of fascinating facts about fish’!

Glaciation

http://www-museum.state-il-us/exhibits/ice_ages/why_ice_ages_i.html  Answers the basic questions why do ice ages occur?

http://www.glacier.rice.edu/  Excellent graphics and very suited to lower levels (also answers the basic questions).

Rivers

‘A journey down the Los Angeles River’: a study of how the river has changed from source to mouth and how humans have effected this. 

http://www.lalc.k12.ca.us/laep/smart/river/tour/index.html
Useful CD ROMS for the teaching of geography.

1. The Science of Environmental Issues: helping students to understand the scientific reasons being such issues as pollution, global warming, climate change and many more.
2. World Atlas: The Essential Encyclopaedic Reference Atlas: shows students how to use political, physical and statistical maps.
3. Facts about Ireland: students can discover facts on such topics as culture, economy, services, land and people etc.
4. Europe in the Round: facts on Europe, especially suited to second level education. Students can see various video-clips and hear the various languages of Europe.
5. Microsoft Encarta Encyclopaedia: the students can examine articles under selected topics. It also included links to sites on the World Wide Web.
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