
SCHOOL BASED ENVIRONMENTAL EDUCATION 
IN NEW ZEALAND: CONCEPTUAL ISSUES 

AND POLICY IMPLICATIONS 

VOLUME TWO: REFERENCES AND APPENDICES 

Graeme Scott 
~ 

University of Canterbury 

1986 



l f 

l '~ I! ) ( 

REFERENCES 
\/ ' 

Adams, Ernest W. Fagot, Robert and Robinson, Richard 

1965 

A theory of appropriate statistics. 

Psychometrica V30N2 p99-127. 

Ames, Edward A. 

Schools and the environment. 

Journal of Environmental Education V2N3 p1-3. 

Anastasi, A. 1976 

Psychological testing. 

New York: MacMillan. 

Arab League Educational, Cultural and Scientific 

Organisation (ALESCO) 1974 

Environmental education programs. 

Cairo: ALESCO/UNEP. 

Asch, Joseph and Shore, Bruce 1975 

Conservation behaviour as the outcome of 

environmental education. 

Journal of Environmental Education V6N4 p2 3. 

Aston, Alisdair 1980 

The humanities curriculum project. 

p139-148 In Stenhouse, Lawrence L. 

Curriculum research and development in action. 

London: Heinemann. 

Babbie, Earl R. 1973 

Survey research methods. 

Belmont: Wadsworth Publishing Co. Inc. 

277 



Backstrom, Charles H. and Hursh, Gerald D. 1963 

Survey research. 

U.S.A.: Northwestern University Press. 

Bailey, Liberty H. 1903 

The nature study idea. 

New York: Doubleday Page. 

Baker, Bela O. Hardyck, Curtis and Petrinovich, Lewis 

1966 

Weak measurement vs strong statistics: an empirical 

critique of S.S. Steven's proscriptionson 

statistics. 

Educational and Psychological MeasurementV26N2 

p291-309. 

Bakshi, Trilochan S. and Naveh, Zev (eds) 1978 

Environmental education: Principles, methods and 

applications. 

New York: Plenum. 

Becher, A. 1971 

The dissemination and implementation of educational 

innovation. 

Unpublished paper delivered at British Association 

for the Advancement of Science, Section L. 

September, 1971. 

Cited in MacDonald, Barry and Walker, Rob 1976 

Changing the curriculum. 

London: Open Books. 

Bellack, A.A. Hyman, R.T. Smith, F.L. and 

Kliebard, H.M. 1966 

The language of the classroom. 

Final report USOE Cooperative Research Project, 

No2023. 

New York: Teachers College, Columbia University. 

278 



Berman Paul and McLaughlin, M.W. 1975 

Federalprograms supporting educational change VI 

Santa Monica: Rand Corporation R-1589/1-HEW. 

Berman, Paul and Pauley, Edward 1975 

Federalprogrammes supporting educational change 

VII: Factors affecting change agent projects. 

Santa Monica, California: Rand Corporation. 

Berry, Mary F. 1978 

After Tbilisi: The prospects for environmental 

education. 

In, StapPt William B. (ed) 

From ought to action in environmental education. 

A report of the National Leadership conference on 

Environmental Education. 

Colombus, Ohio: SMEAC. 

Biddle, B.J. 1967 

Methods and concepts in classroom research. 

Review of Educational Research N37 p33 357. 

Bjorndal, Bjarne and Lieberg t S. 1971 

Environmental education in primary school. A 

presentation of a Norwegian curriculum development 

project. 

Scandinavian Journal of Educational Research V19N3 

pI31-1S1. 

Blackbourne, A. 1972 

Environmental studies in German schools. 

Journal of Geography. October, 1972. 

Bloom, Benjamin S. 1956 

Taxonomy of educational objectives. 

New York: Longmans Green. 

279 



Blum, Abraham 1974 

Let's protect plants. 

Ministry of Education Curricula. 

Jerusalem: Curriculum Centre. 

Blum, Abraham 1980 

Decision making and environmental education. 

In, Bakshi Trilochan and Zev Navch (eds). 

Environmental education: Principles, methods 

and applications. 

New York: Plenum. 

Brennan, Matthew J. 1964 

Total education for the total environment. 

Paper delivered to American Nature Study Society, 

Montreal, 1964. 

[Reprinted in Journal of En v ironmen tal Ed uca tion, 

V6Nl, 1974]. 

Brennan, Matthew J. 1969 

Towards course content improvement. 

Journal of Environmental Education VINI. 

Brennan, Matthew J. 1979 

Where are we and what time is it? 

Journal of Environmental Education VI1Nl p45-46. 

Brown, B. Ober, R. Soar, R. and Webb, J. 1968 

The Florida taxonomy of cognitive behaviours. 

University of Florida, Gainsville: Institute for 

Development of Human Resources. 

Brunner, Jerome S. 1960 

The process of education. 

Cambridge, Mass.: Harvard University Press. 

280 



Bryan, James H. 1965 

Apprenticeships in prostitution. 

Social Problems Vl2 p287-297. 

Campbell, D.T. and Fiske, D.W. 1959 

Convergent and discriminant validationby the 

multi trait - multimethod matrix. 

Psychological Bulletin 56 p81-10s. 

Cantril, H. 1934 

Attitudes in the making. 

Understanding the Child N4 p13-ls. 

Cardno, J.A. 1955 

The notion of attitude: An historical note. 

Psychological Reports Nl p34s-s2. 

Carpenter-Huffman, P. Hall t G.R. and Sumner, G.C. 1974 

Change in education. 

Cambridge, Massachusetts: Ballinger. 

Carson, Rachel L. 1962 

Silent spring. 

Boston: Houghton Mifflin. 

Carson, Sean McB. 1972 

The A level environmental studies syllabus. 

In Rogers, Paul Ced.) 

The education of human ecologists. 

London: Charles Knight. 

Cattell, Raymond B. 1978 

The scientific useoffactor analysis in 

behavioural and life sciences. 

New York: Plenum~ 

281 



Charteris, W.W. and Pellegrin, Roland 1972 

Barriers to the innovation process: Four 

case studies of differentiated staffing. 

Educational Administrative Quarterly N9 p3-4. 

Chiappo, Leopoldo 1978 

Environmental education and the Third World. 

Prospects V8N4 p456-65. 

Paris: Unesco. 

Childress, Ronald B. 1976 

Evaluation strategies and methodologies utilised 

in public school environmental programs and 

projects - a report from a national study. 

In Marlett, Robert (ed) 

Current issues in environmental education - II. 

Ohio State University: ERIC/SMEAC. 

Childress, Ronald and Wishart, Paul 1976 

Public school environmental education programs. 

Report of a national study. 

Tennessee University, Knoxville: Bureau of 

Educational Research and Service ERIC ED 134 399. 

Churchman, C. West and Ratoosh, Phil burn 1959 

Measurement: Definitions and theories. 

New York: Wiley. 

282 



Clark, D.L. and Guba, E. 1965. 

An examination of potential change roles in 

education. 

Paper presented on Innovation in Planning School 

Curriculum. 

Cited in House, Ernest R. 1979. 

Technology versus craft: a ten year perspective on 

innovation. 

Journal of Curriculum Studies VIINI pI-IS. 

Clinton, Alfred 1973 

A studyof the attributes of educational 

innovations as factors in diffusion. 

University of Toronto: Ph.D. thesis. 

Cohen, Morris R. and Nagel, Ernest 1934 

An introduction to logic and scientific method. 

New York: Harcourt Brace. 

Colpitts, William L. 1979 

Challenges and opportunities in interpretational 

programs. 

Journal of Environmental Education VIINI p10-13. 

Comrey, Andrew L. 1973 

A first course in factor analysis. 

New York: Academic Press. 

Coombs, Clyde H. 1950 

Psychological scaling without a unit of 

measurement. 

Psychological Review N57 p145-158. 

Coombs, Clyde H. 1964 

A theory of data. 

New York: Wiley. 

283 



Coombs, Clyde H. Dawes, Robyn, and Tversky, Amos 1970 

Mathematical psychology: An elementary 

introduction. 

Englewood Cliffs: Prentice-Hall. 

Cronbach, L.J. and Furby, L. 1970 

How should we measure "change" or should we? 

Psychological Bulletin V74N1 p68-80. 

Dahllof, Urban S. 1971 

Ability grouping, content validity and curriculum 

process analysis. 

New York: Teachers College Press. 

Dallin, Per 1969 

The management of innovation in education. 

Report for C.E.R.I.IO.E.C.D. 
Workship held at St. John's College, Cambridge. 

Cited in Stenhouse, Lawrence 1975. 

An introduction to curriculum research and 

development. 

London: Heinmann. 

Dawes, Robyn M. 1972 

Fundamentals of attitude measurement. 

New York: John Wiley. 

Dawes, Robyn M. and Kramer, E. 1966 

A proximity analysis of vocally expressed emotion. 

Perceptual and Motor Skills N22 p571-S74. 

Dissinger, John F. 1972 

Environmental education information reports: A 

directory of projects and programmes in 

environmental education for elementary and 

secondary schools. 

Ohio State University: ERIC/SMEAC. 

284 



Dissinger, John F. and Lee, Beverly 1973 

A directory of projects and programs in 

environmental education for elementary and 

secondary schools. 

Ohio State University: ERIC/SMEAC. 

Dunkin, Michael J. and Biddle, Bruce 1974 

The study of teaching. 

New York: Holt, Rinehart and Winston. 

Eckhardt, Kenneth W. and Ermann, David 1977 

Social research methods: Perspective, theory and 

analysis. 

New York: Random House. 

Ekman, Gosa and Sjoberg, T. 1965 

Scaling. 

Annual Review of Psychology V16 p451-474. 

Ellis, Howard; Simpson, Philip and Young, Ian 1981 

Environmental education across the curriculum: 

Report of a conference held at Lopdell House 

Titirangi, January 1981. 

Wellington: Department of Education. 

Ellis, Nancy 1979 

New Zealand associations, societies and clubs: A 

national directory. 

Wellington: Victoria University of Wellington 

Press. 

Emrick, John A. et. al., 1977 

Evaluation of the national diffusion network Vl: 

Findings and recommendations. 

Menlo Park, California: Stanford Research 

Institute. 

285 



Environmental Council 1979 

An environmental directory - a listing of 

New Zealand groups and organisations. 

Wellington: New Zealand Environmental Council. 

Erdos, Paul L. 1970 

Professional mail surveys. 

New York: McGraw-Hill, Inc. 

Evans, J. and Boyden, S. (eds) 1970 

Education and the environmental crisis. 

Canberra: Australian Academy of Science. 

Academy Report No.13. 

Eveland, D.J. et.al. 1977 

The innovation process in public organisations. 

Ann Arbor: University of Michigan, Department of 

Journalism. 

Fechner, G.T. 1860 

Elemente der psychophysik. 

Leipzig: Brietkopf und Hartel. 

Fensham, Peter J. 1978 

Stockholm to Tbilisi - the evolution of 

environmental education. 

Prospects V8N4 p446-455. 

Fishbein, Martin (ed) 1967 

Readings in attitude theory and measurement. 

New York: John Wiley. 

Flanders, N.A. 1960 

Teacher influence, pupil attitudes, and 

achievement. 

Minneapolis: University of Minnesota. 

286 



Fligel et.al. 1968 

A cross-national comparison of farmers' perceptions 

of innovations as related to adoption behaviour. 

Rural Sociology N33 p437-449. 

Forselius, Sten 1971 

Environmental education in the school curriculum. 

In IUCN working conference on environmental 

conservation education paper 33-6. 

Moyes: IUCN. 

Frankel, O. 1970 

Chairman's remarks. 

In Evans, J. and Boyden, S. (eds) 

Education and the environmental crisis. 

Canberra: Australian Academy of Science. 

Frymier, J.R. 1969 

Fostering educational change. 

Columbus, Ohio: Merill. 

Fullan, Michael and Pomfret, Alan 1977 

Research on curriculum and instruction 

implementation. 

Review of Educational Research V47N1 p335-397. 

Galanter, E. and Messick, S. 1961 

The relation between category and magnitude scales 

of loudness. 

Psychological Review N38 p363-372. 

Galanter, E. 1962 

The direct measurement of utility and subjective 

probability. 

American Journal of Psychology N75 p208-220. 

287 



Gallagher, J.J. 1970 

Three studies of the classroom. 

In Gallagher, J.J. Nuthall, G.A. and 

Rosenshine, B. (eds) 

Classroom observation. 

American Educational Research Association Monograph 

Series on Curriculum Evaluation Monograph N6. 

Chicago: Rand McNally. 

Galushin, V.M. and Doraiswami, S. 1972 

Three approaches to school environmental education 

as consecutive stages of its practical 

implementation. 

Prospects V2N4 p464-466. 

Garner, R.W. and Creelman, C.D. 1970 

Problems and methods of psychological scaling. 

Chapter 2 in, Summers, Gene F. (ed) 

Attitude measurement. 

Chicago: Rand McNally. 

Gerbiner, George et.al. (eds) 1969 

The analysis of communication content: Developments 

in scientific theories and computer techniques. 

New York: John Wiley. 

Goldberg, D. and Coombs, C.H. 1962 

Some applications of unfolding theory to fertility 

analysis. 

In, Milbank Memorial Fund. 

Emerging techniques in population research. 

Proceedings of the 1962 Annual Conference of the 

Milbank Memorial Fund. 

288 



Goodlad, J.I. 1967 

The reform movement. 

In National Education Association. 

Rational planning in curriculum and instruction. 

New York: N.E.A. 

Greenall, Annette E. 1980 

Environmental education in Australia: phenomenon 

of the seventies. A case study in national 

curriculum development. 

University of Melbourne: MEd Thesis. 

Greenall, Annette E. 1981 

Environmental education: A case study in national 

curriculum action. 

Environmental Education and Information V1N4 

p285-294. 

Greenwood, P.W. Mann, D. and McLaughlin, M.W. 1975 

Federal programmes supporting educational change 

VIII. 

Santa Monica: Rand Corporation R-1589/3-HEW. 

Gross, N. Giacquinta, J. and Bernstein, M. 1971 

Implementing organisational innovations: A 

sociological analysis of planned educational 

change. 

New York: Basic Books. 

Guba, E.G. and Clark, D.L. 1975 

The configurational perspective: A new view of 

knowledge production and utilisation. 

Educational Researcher V4N4. 

Guerin, Wilson H. and Bailey, John P. 1970 

Introduction to modern factor analysis. 

Ann Arbour: Edwards. 

289 



Gump, Paul V. 1971 

What's happening in the elementary school 

classroom? 

In Westbury, Ian and Bellack, Arno (eds) 

Research into classioom processes. 

New York: Teachers College Press. 

Guttman, Louis 1944 

A basis for scaling quantitative data. 

American Sociological Review n9 p139-150. 

Guttman, Louis P. 1950 

Chapters 2, 3, 6, 8 and 9. 

In Stouffer, Samuel A. et. al. (eds) 

Measurement and prediction. 

Princeton: Princeton University Press. 

Guttman, Louis P. 1954 

A new approach to factor analysis: The radex. 

In Lazarsfeld, P.F. (ed) 

Mathematical thinking in the social sciences. 

Glencoe, Illinois: Free Press. 

Hahn, Carole Louise 1974 

Relationships between potential adopters' 

perceptions of social studies innovation and their 

adoption of these innovations in Indiana, Ohio, 

Georgia and Florida. 

Bloomington, Indiana: Ph.D. Thesis. 

Hall, W. 1977 

Where next for environmental education? 

In Linke, R.D. (ed) 

Education and the human environment. 

Canberra: Curriculum Development Centre. 

290 



Hammond, K.R. 1948 

Measuring attitude by error-choice: An indirect 

method. 

Journal of Abnormal and Social Psychology N43 

p38-48. 

Harman, Grant 1984 

Conceptual and theoretical issues. 

Chapter two in Hough, J.R. (ed). 

Educational policy; An international survey~ 

London: Croom Helm. 

Harman, Harry H. 1967 

Modern factor analysis. 

Chicago: University of Chicago Press. 

Harman, Willis 1970 

Alternative futures and education policy. 

Palo Alto: California: Stanford Research 

Institute, Educational Policy Research Centre. 

Havelock, Ronald G. et.al. 1971 

Planning for innovation through dissemination and 

utilization of knowledge. 

Ann Arbor, Michigan: Centre for Research on 

Utilization of Scientific Knowledge, University of 

Michigan. 

Henderson, Marlene E.; Morris, Lynn L. and 

Fitz-Gibbon, Carol T. 1978 

How to measure attitudes. 

Beverly Hills: Sage Publications. 

Herbert, John and Attridge, Carol 1975 

A guide for developers and users of observation 

systems and manuals. 

American Education Research Journal V12N1 pI-20. 

291 



Herron, Marshall 1971 

On teacher perception and curricular innovation. 

Curriculum Theory Network Monograph Supplement. 

Cited in Stenhouse, Lawrence 1975. 

An introduction to curriculum research and 

development. 

London: Heinmann. 

Hess, E.H. 1965 

Attitude and pupil size. 

Scientific American N212 p46-54. 

Hirst, Paul H. 1975 

The curriculum and its objectives - a defence of 

piecemeal rational planning. 

In University of London Institute of Education. 

The curriculum: The Doris Lee Lectures. 

Studies in Education (New Series) N2. 
London: University of Londono 

Hoetker, James and Ahlbrand, William Jr 1969 

The persistence of the recitation. 

American Educational Research Journal V6 p163. 

Hogwood, B.W. and Peters, B. 1983 

Policy dynamics. 

Brighton, U.K.: Wheat sheaf Books. 

Hoinville, Gerald, Jowell, Roger and assoc tes 1978 

Survey research practice. 

London: Heinemann Educational Books. 

Holloway, Robert E. 1977 

Perceptions of an innovation: Syracuse University 

Project Advance. 

Syracuse University, New York: Ph.D. Thesis. 

292 



Holsti, Ole R. 1969 

Content analysis for the social sciences and 

humanities. 

Reading, Massachusetts: Addison-Wesley. 

House, Ernest R. 1974 

The politics of educational innovation. 

Berkeley, Calif: McCutchan Publishing Corporation. 

House, Ernest R. 1979 

Technology versus craft: a ten year perspective on 

innovation. 

Journal of Curriculum Studies VIINI pl-15. 

Hoveland, C.I.; Janis, I.L. and Kelly, H.H. 1953 

Communications and persuasion. 

New Haven: Yale University Press. 

Inglis, F. 1975 

Ideo logy and curricul urn: The val ue assumptions of 

the system builders. 

In Golby, M. Greenwald, J. and West, R. (eds) 

Curriculum design. 

Croom Helm. 

Isabell, Louis O. 1973 

Identification of concepts that will serve as a 

basis for development of environmental education 

instructional materials. 

Doctoral dissertation: Washington State University. 

University Microfilms 73-56. 

293 



IUCN Commission on Education 1970 

International working meeting on environmental 

education in the school curriculum. 

Quoted in, Schmieder, A.A. 1977. 

The nature and philosophy of environmental 

education: goals and objectives. 

In Unesco. 

Trends in environmental education. 

Paris: Unesco. 

Johnson, Victor I. 1981 

Perspectives on environmental education. 

Mazingira V4N3/4. 

Jowett, Warren C. 1983 

If conservation is caught how is it pitched? 

Paper presented 15th Pacific Science Congress, 

Dunedin, 1983. 

Kaiser, H.F. 1963 

Image analysis. 

In, Harris, C.W. (ed). 

Problems in measuring change. 

Madison: University of Wisconsin Press. 

Kammeger, Kenneth C. and Roth, Julius 1971 

Coding responses to open-ended questions. 

p60-78 in Costner, Herbert L. (ed) 

Sociological methodology 1971. 

San Francisco: Jossey-Bass. 

Kerr, John F. 1968 

The problem of curriculum reform. 

p13-38 in Kerr, John F. (ed) 

Changing the curriculum. 

London: University of London Press. 

294 



Keesing, Roger M. and Keesing, Felix 1968 

New perspectives in cultural authropology. 

New York: Holt, Rinehart and Winston. 

Khun, Thomas S. 1962 

The structure of scientific revolutions. 

Chicago: University of Chicago Press. 

Kilbourn, B. 1981 

World views and curriculum. 

Interchange V11N2 pl-9. 

Kim, Norman 1978 

Factor analysis. 

In Nie, Norman H. 

SPSS (statistical package for the social 

sciences). 

New York: McGraw Hill. 

Kogan, Maurice 1978 

The politics of educational change. 

London: Fontana. 

Kohlberg, Lawrence 1973 

The child as a moral philosopher. 

In Chazan, Barry I., Soltis, Jonas F. (eds). 

Moral education. 

Teachers College Press. 

Kohlberg, Lawrence and Turiel, E. 1971 

Moral development and moral education. 

In Lester, G. (ed). 

Psychology and educational practice. 

Chicago: Scott Foresman. 

Kounin, Jacob S. 1970 

Discipline and group management in classrooms. 

New York: Holt, Rinehart and Wilson. 

295 



Krippendorff, Klaus 1980 

Content analysis: An introduction to its 

methodology. 

Beverly Hills: Sage. 

Kritek, William J. 1976 

Lessons from the literature on implementation. 

Educational Administration Quarterly V12N3 p86-102. 

Kupche11a, Charles E. 1977 

Essential curriculum components in environmental 

education. 

Journal of Environmental Education V8N3 pll-16. 

Lamb, William 1975 

Classroom environmental value clarification. 

Journal of Environmental Education V6N4 p14-l7. 

Larsen, Judith K. and Agarwa1a-Rogers, Rekha 1977a 

Re-invention in adoption: a study of community 

health centres. 

Palo Alto, California: American Institutes for 

Research in the Behavioral Sciences. 

Larsen, Judith K. and Agarwa1a-Rogers, Rekha 1977b 

Re-invention of innovative ideas: Modified? 

Adopted? None of the above? 

Evaluation N4 p136-140. 

Lawton, D. and Prescott, W. 1976 

The child, the school and soceity: Unit 5. 

In Curriculum change and social change. 

Mi1tonn Keynes: Open University Press. 

Leopold, Aldo 1938 

Conservation esthetic. 

Bird-Lore V40N2 pl0l-109. 

296 



Likert, Rensis 1932 

A technique for the measurement of attitudes. 

Archives of Psychology N140 p44-53. 

Lindblom, Charles E. 1979 

Still muddling, not yet throughf 

Public Administration Review. 

Nov./Dec. 1979 p517-26. 

Linke, R.D. 1974 

Environmental education in Australia Part I: Final 

report on a national survey of environmental 

education in Australia 1973/4. 

Canberra: Australian Advisory Committee on Research 

and Development in Australia. 

Linke, R.D. (ed) 1977 

Education and the human environment. 

Canberra: Curriculum Development Centre. 

Linstone, Harold A. and Turoff, Murray (eds) 1975 

Delphi method: Technique and applications. 

Reading, Massuchusetts: Addison Wesley. 

Lucas, Arthur M. 1972 

Environment and environmental education: 

Conceptual issues and curriculum implications. 

Doctoral dissertatiion. Ohio State University. 

University microfilms 73-11, 531. 

Lucas, A.M. 1979 

Environment and environmental education: 

Conceptual issues and curriculum implications. 

Melbourne: Australian International Press and 

Publications. (ED 068 371). 

297 



Lucas, Arthur M. 1980 

. Science and environmental education: Pious hopes, 

self praise and disciplinary chauvinism. 

Studies in Science Education N7 p1-26. 

MacDonald, Barry and Walker, Rob 1976 

Changing the curriculum. 

London: Open Books. 

MacKay, Barbara J. 1981 

The evaluation of outcomes of resident outdoor 

education - a study of selected Christchurch 

schools. 

Christchurch, New Zealand: M.Sc. Thesis, University 

of Canterbury. 

McKennell, Aubrey C. 1974 

Surveying attitude structures: a discussion of 

principles and procedures. 

Amsterdam: Elsevier. 

Mayfield, J. 1977 

Is environmental education teachable? 

Considerations for teacher education. 

In Linke, R.D. (ed) 

Education and the human environment. 

Canberra: Curriculum Deveopment Centre. 

Meadows, Donella H. 1972 

The limits to growth; a report for the Club of 

Rome's Project on the Predicament of Mankind. 

London: Earth Island Limited. 

298 



Medley, D.M. and Mitzel, Harold E. 1958 

Application of analysis of variance to the 

estimation of the reliability of observations of 

teachers' classroom behaviour. 

Journal Experimental Education V27 p23-25. 

Medley, Donald M. and Mitzel, Harold E. 1963 

Measuring classroom behaviour by systematic 

observation. 

Chapter 6 in Gage, N.L. (ed) 

Handbook of research on teaching. 

Chicago: Rand McNally. 

Miles, John C. 1977 

The study of values in environmental education. 

Journal of Environmental Education V9N2 p8. 

Miles, M.B. 1964 

Innovation in education. 

New York: Columbia University. 

Mitzel, Harold E. 1960 

Teacher effectiveness. 

In Harris, C.W. (ed) 

Encyclopedia of Educational Research (3rd ed). 

New York: MacMillan. 

Morell, Derek 1965 

Raising the school leaving age. 

Schools Council Working Paper No.2. 

Morrissett, Irving and Wiley, Karen (eds) 1971 

The environmental problem. Selection from hearings 

on the Environmental Education Act of 1970. 

ERIC ED 056 922. 

Musgrave, P.W. 1979 

Society and the curriculum in Australia. 

Sydney: George ~llen and Unwin. 

299 

THE LIBRARY 
UN1VERSITY OF CANTERBURY 

CHRISTCHURCH, N.Z. 



NAEE 1975 

Courses in Environmental Studies for Mode One CSE 

examinations. 

Series two: Curriculum guide two. 

Manchester: Pars Wood Centre. 

Neale, J.M. and Liebert, R.M. 1980 

Science and behaviour. An introduction to methods 

of research. 

Englewood Cliffs, New Jersey: Prentice Hall. 

NZAEE (New Zealand Association for Environmental 

Education) 1984 

Newsletter No.1. 

Christchurch, New Zealand: NZAEE. 

Nichols, Douglas R. 1982 

Outdoor education: the need to become credible. 

(Guest editorial). 

Journal of Environmental Eduction V14N1 pl-3. 

Nakayama, K. 1975 

Environmental education in Japan. 

Trend paper presented to Belgrade workshop on 

environmental education, Belgrade, October 1975. 

Tokyo: Ministry of Science, Education and Culture. 

Nozick, Robert 1974 

Anarchy, state and utopia. 

Oxford: B. Blackwell. 

Nozick, Robert 1981 

Philosophical explanations. 

Cambridge, Massachusetts: Belknap Press. 

300 



Nuthall, Graham A. and Lawrence, P. 1965 

Thinking in the classroom: the development of a 

method of analysis. 

Wellington, New Zealand: New Zealand Council for 

Educational Research. 

Osgood, C.E. Suci, G.J. and Tannenbaum, P.H. 1957 

The measurement of meaning. 

Urbana: University of Illinois Press. 

Oskamp, Stuart 1977 

Attitudes and opinions. 

Englewood Cliffs: Prentice-Hall. 

Papagiannis, George J. Klees, Steven J. and 

Bickel, Robert N. 1982 

Towards a political economy of educational 

innovation. 

Review of, Education Research V52N2 p245-290. 

Parker, Cecil J. and Rubin, Louis 1966 

Process as content: Curriculum design and the 

application of knowledge. 

Chicago: Rand McNally. 

Piaget, J. 1950 

The psychology of intelligence. 

London: Harcourt, Brace and World. 

Piaget, J. 1957 

Principal factors determining intellectual 

evolution from childhood to adult life. 

In Hartley, L.E. and Hartley, R.E. (eds) 

Outside readings in psychology. 

New York: Crowell. 

Pincus, J. 1974 

Incentives for innovation in the public schools. 

Review of Educational Research V44N1 p113-144. 

301 



Public Advisory Committee on Environmental Education 1974 

Report of the Public Advisory Committee on 

Environmental Education to the Environmental 

Conservation Authority. 

Alberta: Alberta Environmental Conservation 

Authority. 

Ramsay, G.A. 1977 

Questions of evaluation and accountability in 

environmental education. 

In Linke, R.D. (ed) 

Education and the human environment. 

Canberra: Curriculum Development Centre. 

Rao, C.R. 1965 

Linear statistical inference and its applications. 

New York: Wiley. 

Raths, Lousi; Harmin, Merrill and Simon, Sidney 1966 

Values and teaching. 

Columbus, Ohio: Charles E. Merrill Publishing Co. 

Rawls, John 1972 

A theory of justice. 

Oxford: Clarendon. 

Reid, William A. 1975 

Changing the curriculum: theory and practice. 

Chapter 7 in Reid, William A. and Walker, 

Decker F. (eds) 

Case studies in curriculum change: Great Britain 

and the United States. 

London: Routledge. 

302 



Reid, William A. 1979 

Practical reasoning and curriculum theory: In 

search of a new paradigmo 

Curriculum Inquiry V9N3 p187-207. 

Reynolds, Larry J. 1973 

Reducing the unanticipated consequences of changeo 

Administrator's Notebook N22 p1-4. 

Rice, Ronald E. and Rogers, Everett 1980 

Re-invention in the innovation process. 

Knowledge N1: 499-514. 

Rogers, Everett 1962 

Diffusion of innovations. 

New York: John Wiley. 

Rogers, Everett M. and Shoemaker, F.F. 1971 

Communication of innovations: A cross-cultural 

approach. 

New York: Free Press. 

Rogers, Everett M. 1975 

Innovation in organisations: New research 

approaches. 

Paper presented at the Annual Meeting of the 

American Political Science Association, 

San Francisco, September 1975. 

Cited in House, Ernest R. 1979. 

Technology versus craft: A ten year perspective on 

innovation. 

Journal of Curriculum Studies VI1NI pI-IS. 

Rogers, Everett M. and Kincaid, D. Lawrence 1981 

Communciation networks: Towards a new paradigm 

for research. 

New York: Free Press. 

303 



Rogers, Everett M. 1983 

Diffusion of innovations. 

Third edition, 

New York: The Free Press. 

Ronfeldt, Leo L. 1969 

A determination of basic urban environmental 

understandings important for inclusion in the 

elementary school curriculum. 

Doctoral dissertation: University of South Dakota. 

University Microfilms 70-5314. 

Roth, Charles E. 1978 

Off the merry-go-round and on to the escalator. 

In Stapp, William B. (ed). 

From ought to action in environmental education. 

Report of 1978 National Leadership Conference on 

Environmental Education, Washington D.C. 

Columbus, Ohio: SMEAC. 

Roth, Robert E. 1969 

Fundamental concepts for environmental management 

education (K-16). 

University of Wisconsin: Ph.D. Thesis. 

University Microfilms 69-22,468. 

Roth, Robert E. 1976 

A review of research related to environmental 

education, 1973-1976. 

Columbus, Ohio: ERIC. 

Roth, Robert E. 1979 

Conceptual development and environmental education. 

Journal of Environmental Education VII p6-9. 

304 



Rothenberg, Randall 1983 

Philosopher Robert Nozick vs philosopher 

John Rawls: Give me liberty or give me equality. 

Esquire. March 1983. 

Rowe, M.B. 1973 

Teaching sciences as continuous inquiry. 

New York: McGraw-Hill. 

Rudduck, Jean 1976 

Dissemination of innovation. 

The Humanities Curriculum Project Schools Council 

Working Paper No. 56. 

Evans/Methven Educational. 

Rudduck, J. 1977 

Dissemination as encounter of cultures. 

Research Intelligence V3 p3-5. 

Sackman, Harold 1975 

Delphi critique: Expert opinion, forecasting and 

group processes. 

London: Lexington. 

Saveland, Robert N. (ed) 1976 

Handbook of environmental education with 

international case studies. 

London: John Wiley for IUCN. 

Scheffler, Israel 1958 

Justifying curriculum decisions. 

The School Review V66N4 p461-472. 

Schoenfeld, Clay and Dissinger, John 1977 

Introduction. 

In Environmental education in action: I case studies 

of selected public school and public action 

programmes. 

Ohio State ,University: ERIC/SMEAC. 

305 



Schon, Donald A. 1971 

Beyond the stable state: public and private 

learning in a changing society. 

Harmondsworth: Penguin. 

Schuman, Howard and Duncan, Otis 1974 

Questions about attitude survey questions. 

p232-251 in Costner, Herbert L. (ed) 

Sociological Methodology, 1973-1974. 

San Francisco: Jossey-Bass. 

Schwab, Joseph J. 1969 

The practical: a language for curriculum. 

The School Review V78Nl pl-23. 

Scott, Graeme B. 1980 

World trends in environmental education. 

Report two from the Environmental Education 

Development Project. 

Christchurch, New Zealand: Joint Centre for 

Environmental Sciences. 

Scott, Graeme B. (ed) 1984 

Environmental education. A sourcebook for 

teachers. 

Wellington: Commission for the Environment. 

Scott, Graeme B. 1986a 

Pollution as a transfer of consequences. 

In Howell, Robert (ed) 

Environmental ethics: A New Zealand contribution. 

Lincoln College: Centre for Resource ~anagement in 

association with the New Zealand Environmental 

Council. 

306 



Scott, Graeme B. 1986b 

An ethic for nature. 

In Howell, Robert (ed) 

Environmental ethics: A New Zealand contribution. 

Lincoln College: Centre for Resource Management in 

association with the New Zealand Environmental 

Council. 

Scott, W.A. 1955 

Reliability of content analysis: The case of 

nominal scale coding. 

Public Opinion Quarterly V19 p321-325. 

Scott, W.A. 1969 

Attitude measurement. 

In Lindzeg, G. and Aronson, E. (eds) 

Handbook of Social Psychology. 

Sellin, T. and Wolfgang, MoE. 1964 

The measurement of delinquency. 

New York: Wiley. 

Shaffer, Barry E. 1978 

International environmental education: General 

perspectives, communications and programe status 

in selected countries. 

Denver: Colorado State Department of Education. 

ERIC ED153 912. 

Sharp, L.B. 1957 

"Introduction" to outdoor education for American 

youth. 

Washington, D.C.: AAPHER. 

Shaw, Marvin E. and Wright, J.M. 1967 

Scales for the measurement of attitudes. 

New York: McGraw-Hill. 

307 



Sherif, M. and Hovland, C.I. 1953 

Judgmental phenomena and scales of attitude 

measurement: Placement of items with individual 

choice of a number of categories. 

Journal of Abnormal and Social Psychology V48 

p135-I41. 

Shipman, Marten 1974 

Inside a curriculum project. 

London: Methven. 

Smith, B.O. and Meux, M.O. 1962 

A study of the logic of teaching. 

Urbana, Illinois: University of Illinois Press. 

Smith, L.M. and Geoffrey, W. 1968 

The complexities of an urban classroom. 

New York: Holt, Rinehart, Winston. 

Smith, L.M. and Keith, P.M. 1971 

Anatomy of eductional innovation. 

New York: John Wiley_ 

Smyth, J.C. 1977 

The biological framework of environmental 

education. 

Journal of Biological Education NIl p103-8. 

Smyth, J.C. 1980 

Environmental education in Scotland: Prospects 

and problems. 

In Bakshi, Trilochan and Naveh, Zevx. 

Environmental Education: Principle, methods and 

applications. 

New York: Plenum. 

Southern, Beverly H. 1969 

Vitalising natural resources education. 

Journal of Environmental Education VIN1 p29. 

308 



Stapp, William B. 1967 

Inservice teacher training in environmental 

education. 

The Science Teacher V34N4~ 

Stapp, William B. 1969 

The nature of environmental education. 

Journal of Environmental Education VIN!. 

Stapp, William B. 1971 

An environmental education programme (K-12) based 

on environmental encounters. 

Environment and Behaviour V3N3 p263-283. 

Stapp, William B. 1979 

International environmental education. 

Journal of Environmental Education V11Nl p33-37. 

Stenhouse, A. 1967 

Culture and education. 

New York: Nelson. 

Stenhouse, Lawrence 1973 

The Humanities Curriculum Project. 

In Butcher,' H.J. and Pont, H.Bo (eds) 

Educational research in Britain, 3. 

University of London Press. 

Stenhouse, Lawrence 1975 

An introduction to curriculum research and 

development. 

London: Heinemann. 

Stenhouse, Lawrence 1977 

Concluding remarks. 

In Linke, R.D. (ed) 

Education and the human environment. 

Canberra: Curriculum Development Centre. 

309 



Stenhouse, Lawrence 1977 

Aspirations and rea ties in environmental 

education. 

Chapter two in Linke, Russell D. (ed). 

Education and the human environment. 

Canberra: Curriculum Development Centre. 

Stenhouse, Lawrence et.al., 1982 

Teaching about race relation: Problems and effects. 

London: Routledge and Kegan Paul. 

Stevens, S.S. 1951 

Mathematics, measurement and psychophysics. 

In Stevens, S.S. (ed) 

Handbook of experimental psychology. 

New York: Wiley. 

Stevens, S.S. 1959 

Measurement, psychophysics and utility. 

In Churchman, G.W. and Ratoosh P. (eds) 

Measurement. Definitions and theories. 

New York: Wiley. 

Stevens, S.S. 1966 

A metric for the social consensuso 

Science VI 51 p530-541. 

Stevens, S.S. 1968 

Measurement, statistics and the schemapiric view. 

Science V161N3844 p849-856. 

Summers, Gene F. 1970 

Overview. 

In Summers, Gene F. (ed) 

Attitude measurement. 

Chicago: Rand McNally. 

310 



Taba, Hilda 1962 

Curriculum development: Theory and practice. 

New York: Harcourt, Brace and World. 

Tanner, Thomas R. 1974 

Conceptual and instructional issues in 

environmental education today. 

Journal of Environmental Education V5N4 p48-53. 

Thurstone, Lawrence L. 1927 

A law of comparative judgement. 

Psychological Review N34 p27 286. 

Thurstone, Lawrence L. and Chave, E.J. 1929 

The measurement of attitude. 

Chicago: University of Chicago Press. 

Torgerson, Warren S. 1958 

Theory and methods of scaling. 

New York: John Wiley and Sons. 

Triandis, Harry C. 1971 

Attitude and attitude change. 

New York: John Wiley_ 

Tyler, Ralph W. 1949 

Basic principles of curriculum and instruction. 

Chicago: University of Chicago Press. 

Unesco/UNEP 1976 

Connect: Unesco-UNEP Environmental Education 

Newsletter VINI. 

Unesco (ed) 1977 

Trends in environmental education. 

Paris: Unesco. 

311 



Unesco 1978 

Intergovernmental Conference on Environmental 

Education. 

Final Report. 

Paris: Unesco. 

Valins, S. 1966 

Cognitive effects of false heart-rate feedback. 

Journalof Personal and Social Psychology V4 

p400-408. 

Warwick, Donald Po and Lininger, Charles 1975 

The sample survey: Theory and practice. 

New York: McGraw-Hill. 

Weisberg, Herbert F. and Bowen, Bruce 1977 

An introduction to survey research and data 

analysis. 

San Franciso: W.H. Freeman and Company. 

We1lin, Edward 1955 

Water boiling in a Peruvian town. 

In Paul, Benjamin D. (ed) 

Health, culture and community. 

New York: Russell Sage Foundation. 

Westbury, Ian 1973 

Conventional classrooms, open classrooms and the 

technology of teaching. 

Journal of Curriculum Studies V5N2 p99-121. 

Williams, W. 1975 

Implementation, analysis and assessments. 

Policy Analysis V1N3 p531-566. 

312 



Wolcott, H.F. 1977 

Teachers vs technocrats: An educational innovation 

in anthropological perspective& 

University of Oregon, Eugene: Centre for 

Educational Policy and Management. 

Wright, C.J. and Nuthall, G. 1970 

Relationships between teacher behaviours and 

pupil achievement in three experimental elementary 

science lessons. 

American Educational Research Journal V7 p47 491. 

Yeates, M.E. 1977 

Measurement and evaluation. Construct validity -

points to consider. 

Jopher, February 1977 p64-65. 

313 



APPENDIX 2A 

THE BELGRADE CHARTER 

314 



W 
I-' 
lJ1 

Connect 
Published by U ne~o 

7, place de Fontenoy 75700 P.l.rts. Fran~c 
Editor: Joseph Bolrry 

UNESCO-UNEP ENVIRONML'ITAL EDUCATION NEWSLElTER 

Vol. I. No. I. Jammry 1976 

Tlrere- is no force greater than that of an idea ,,"hose tim!! Itas coml!. 

An tll'\ronc momem produced an hl"l.torlc documem. 
1l1tc:rnarflJnai £nvironmenlJ.[ Edqc;:uion Workshop at 
.!v\)/uuon ur rnevjrabfe (h.:w!,c and Improvement. [he 
er,rabflshed (he guidelines for the world-wide envltonmentJ.l 

mter<1:ltlonal e,-'l:,han!=e Qr inforrnauon on cnvlron·memal educ,;umn. 

Victor Hugo. 

the new medium for the 

Belgrade Charter 
A Global Framework jar Environmental Educatinn 

A. Environmental Situation 
h:l~ wi{Oe'S.;,~d unptece:dentcd economIC growth Jod technoJt~gic;l1 progress whIch. while: 

ha-..c ;,tho cJu:\~ll severe social :lnd Cfl\lfOnrnenL.li n""«luenc,,, 
the rich .1mong nJtlons and wilhtn 0::I(IOn5 i.:. f;rowlflg 

of IflCrC.lSlng derl.':nOr;lllOn of Ih(: phy~ica.J envuonmenl in ~umr: (nrllls .. Hi a wortd~wtde 5cJic. ThiS 
-:ondltion. ,tlrhough pnmardy c,lused by a rebtl\ely "mali number of na(fom,. :lIf¢Cts. ;)It of humanity. 

The recent l:rllf~d ~.:lttons Declara.tlon for.l ~ew (n[ana(ivnai EcunomlC Order calls for J new 
OC"Ci'JDfneI1l--01". which ta.kej Into account (he ~a[isf .. ,iC(iun of Ihe needs. lnd WJnn 

of the pluraiism uf :;oci<-ti!!s and of the balance: ~nd harmony between huma.nity 
the ~nVlrof'lm~rtL What is being called for is [he I.':f<ldication of [he basic causes of 
poHutlon. e:\plolt.'ltlon and domloation, The pre\ IOUS. p.lttern of deahng With these 
J. fragmentary b.Jsis is nQ longer workable. 

It is ah')\)lu(ely \ital (hat rhe world"s dUI~n.s. inslH upon masures [hat will support the kind of 
d:onomic growth which will not have harmful repcrcu:>:.ions on' people; that will not in "my way diminish 
th~ir cn\'iroornent J.od their livinit condirions. It is nec:-ss.ary (0 find ways. to enSure (hat no nation should 
grow or dc:\elup a( the 0-( another n:uion and th.at the ~onsumptiQn of no indjvidual should b<: 
jncn::J~ed at the e.-,:pcTlse mdividuaJs. The resources of [he world should he devd6ped in ways 
which will benefit ail of humanity and provide the, porerHi.1.1 fvr raIsing the quaJity of life for everyone. 

We need no[h~ng short of a new gJobal ethic -an ethic which esptJu~s attitudes and bdtaviour for 
indi\idtials and sodcrics which are consonant with humanlty's place within the biosphere; which 
recognizes and to the complex and c\er-changing rda[ionsrups be.tween humanity and 
n:HUte Jnd between must occur in 31i of the world's narlo:rs to a~s,\Jrc ,he' 
of rational den:lopment by th,s new global tde:li.......-ch,:In~s which Win be directed 
IOwards an equI13ble di<;'ttiburion world's resources and more fairly 'iJ.tfsfy ihe needs of all 
peopfc"l. This new kind of development ",tlil also require (he maximum reduction In harmful effects on the 
en"'lronmen~. the uuli.ution of waste mareriah fur productive purpose$~ and the design uf lcchnologl¢s 
which will tnablc such objectives to be achieved. Above aU~ it will demand the assurance of perpetual 
pe:Jce through coe;\isle:nce ,:md among nallons with different iOCl.a1 s.ystems. SubStanlial 
resources for fcaitoc3.tion to meet needs can b<: gained through restricting military budgets and 

Rducing competlUon in the mZllw""' ..... of arms. 
DisarmamC:f\t should be the uJtimaIt: ,oal. 

These new approaches to the- devdopment and 
improvement or the environment call for a feordt'ring 
ot nltional and region.! priorities. Those poUcies 
a.imed ;&t: ma::timmnl economrc output without rep.rd 
to tts: c:onsequena!S on. society and on the .resources 
availabJe for improving the quality of tife- must be 
questioned. ~rOrt this chan.ing of priorities ca.n be 
achicW"d. miIHons of individuals. wH( themse:lve.s need 
to adjust their own prioritit!S and as.sume _ personal 
And individu.ali:ud IJobaJ ttbic-and reflect in .U of 
their behaviour a C'c:nnmttment to the improvement of 
tbe quality of the environment and of life far the 
world', peep ... 

The reform "of ;duca.tional pr~ ud systems 
Jus nrw dt:velopmCftl ({hie 
Govemmcms. and policy

and new development 
ovc the world's condi

aU of th~ .ttl: no more than s.horHerm 
unless the YOUTh of the world l'CCC'ives a new 

kind of educ;uloo. Thls will require new and ptOOUC-
tlve rc:La(jomhip-s between students and tcachen • 
'betwtcn ~~hooh and communllies~ lind b<'twc::::n (he 
education !i.ys(cm and society iU large 

Rccommendation 96 Df lh~ Stockhotm CiJnfc~nce 
0:10 ~hc Humun En Ylwnmenl called for the de\'dop~ 
ntcnl of environmental cduc.atjon ~ one of the most 
critical dement;) o[ :.lO all~ul .mack. on the world'5 
(:nvjronm~ntal cnsls. Thil new envlrooroC'ntal educ,ll
lion must be broad b.tued and strongly rel,Hro 10 the 
bU!ioic prinCiple'!!. outhn«t in tbe United Nauons. D«Ja
ra1tOn on the New lnlernational Economu: Order 

It IS 'Wuhin this Context 'hat the found.al)OnS must 
be l:aid for Jl world-wide c:nvlfonmental educahon 
programme that lNill make il poSJilbl<: (0 dc:ytJop new 
knowledge and SkllJ:s., values and IIl1lludes, in .l& drive 
towards a better quality of eO'Vlfonmenl indC1:'d. 
lowards a hlgh(:c quality of hfe foC' pt~nl future 
gene:ruwn! hVlng within tbat environment. 

B. Environmemal Goal 
The goat of environmental a;;;t~Qn u:: 

2_ To identify which -21(:t100S will ensure the 
uvation ,and improvement of hununuy'" 
And devdop sociaJ and individual wen~belng 
many wilb tbe ruopb}'1tCtlI and InJm·made enYlron~ 
ment. 

e. Environmental Education Goal 
The goal of cnvironmcntlll educlition is:: 
To develop a world population 1h.al ;s ~w;are of. 

an!! ...:Qocerncd .about. the ecvironmenI And its 11:1$0-

cialc:d problems. and wb:ch h.u lht knowledge, lkiIls, 
aUitudeo. lllot;vlI.uons and coOl.mitmcnt to work: 
individu.ally and colJ~liveJy toward solution, of 
current problems and tht' pre .. enLiOD or new Of)C'S. 

D. Environmental Education Objectives 
The objc<:1ivc::s or -environmental eduQtion an: 
I. A" ......... : to help individuals and .ocial grou!>' 

llcquirc -an aWlrencu of and sensitivity to the total 
environment ;and its .aJfied 

2. Kao .. l<oIt<: to hei, 
sroUp1 acquire but(: undentandinl 
tonment. IU ASsociated pro 
cntioUy responScible pte:SC'ncc 

3. Anirw:k: to help indh1duals and social ,roups 
acqum: SOCIal vaJua. strong (<<!lnp or conarD for ftlt: 
etwironment -and t.he: mOilution for actively panic,~ 
pating In its proft(:uon and improvemenl, 

4. Skills: to help mdividuals and social "oups 
acquire the s.kins lor solving etlviron01It'OLaI probJems. 

5. EnJu4tion .hiilt',: to help indh'fduah .iod soc1:al 
,roups evaluaLe cnvlfonmenu.l meJl:$ures and eduCAuon 
progr<lmmn in (erm~ econom
ic. socud. e:nhetic and tdm::.atloo.31 

6. P .. "icip.tioa~ to help indlvldu.ah and lOCtdl 

groups devdop II scns.c of r~ponsibih(y and urgenq 
rcgardlOg environmcnlal ptobkms 10 ens.ure appro-
pna[c ~cu-on (0 sol'llc lho::.e problems 

E. Audiences 
The pnnclp.d <ludlcocc of eO\,U0nmenlal cdu~uon 

IS the: .general pubh. Wl1hlll Itm flub ... 1 fr.ame, lhc 
major calegon~ :Ire; 

L 1bce formaJ MUC::I'IOO st'CtUf: wcludlng: 
s...:hooJ. pnm.ary, kComLary ~nd hlgh(:f t:dUl 
:i-ludents. .u w~n a.,; lr.:J.chcrs and environmental pro
fe.1Stonais in Irammg: ollnd fc:tt;Jimng. 

1. Tht- Doo-form.1 ~uc2tioo. 1-«lor: 
youth ~nd adull:s, indiy,du:atly Or collecll\dy, from 
$Cgmcots of the popuhthOO. !io-ucb Jj the family, \40(

ken, manage£> and de~Is.lofl-malt:rs~ III cn'lltronmcntai 
Ai "",dl ;as non·ef\\,lfonmCltl.l1 fields. 

F. 

The guiding princlpln of CnVJroOfliCilf.t! educ.;mon 
'ue: 

J. EmfjfOnmt:nC:il' ffiuullOn should 
environment in iu tDfalny- natural 1!1 

c;;onomjc. rechnologJcaJ. 
2lnd othellc. 

2. Environment2J education ~hould be a conun. 
uot.{!1 life-long proc(:$s. borh 'n~S(:fu:)()1 llnd Olll-of. 
school. 

J. EI1\'ironmemld <i:Juc.ahon 5hould be !nfcrdISCI~ 
plinary in Its approilch. 

04. En¥;ronruenul cduQuon should empha\ls-c 
IIIctl\-e panit:ip.tluon in prevcnting and solving tnVlfOO
m~nuJ pf'oblcau. 

S. Environmental edu~lIon )hould eumlOC' major 
environ01enul iuue:1. from :4 world point of view. 
while polyioB due rcBud Co regionnl dltfc~nCC$. 

6. En .... ironmenu.1 educ:allon should locus on cu(
fcal ~nd future en¥lronment~i UrUa(wns. 

7. EnviroomenlOl.l cduc-allon should c:x.2minc .111 
development 4ind Clowth from an envi.ronmeotOllI 
penpecLive. 

8. Environmental cducat.wQ lhould pro-mOlt,: the 
value :and of local, n.arionzlllnd internatioMI 
COOPCUUQO tbe $olution of c:ovJronroenW problems. 



APPENDIX 4A 

A REVIEW OF THE LITERATURE ON SCALING METHODS 

Attitude is a psychological variable. The measurement of 

attitude, therefore, is part of the problem of 

measurement that exists in the field of psychology. 

Psychological measurement is usually (but not 

exclusively) approached through a general class of 

research methods called The term 'scaling' 

refers to procedures for constructing scales for the 

measurement of psychological variables. Because scales 

measure attributes that cannot be observed directly, 

there are two important associated measures - validity, 

which is a measure of the degree to which the scale 

measures what it purports to measure, and reliabili!L, 

which indicates the degree to which a scaling device 

yields consistent scores. For a more detailed discussion 

of concepts to do with validity and reliability see 

Campbell and Fiske (1959) and Oskamp (1977). 

The field of psychological measurement is difficult and 

divided. Several caveats are expressed by major authors 

to do with the state of the art. Those caveats should be 

carried into the design and interpretation of any 

attitude assessment experiment. Dawes (1972) expresses 

concern about the use of oversimplified methodology. 

'" simply asking a man whether he supports his 

president or requiring him to put a check mark on a 

rating scale does not necessarily result in 

anything being measured, especially not the man's 

attitudes. 

Scott (1969) points out that when the same attitude is 

measured by more than one of the many scaling methods 

316 



available, correlations of between 0.25 and 0.3 are 

found. He suggests that this, "reflects acceptable 

concurrent validity for the measures". 

Shaw and Wright (1967) express reservations about the 

ways in which techniques are being applied. 

•.. far too frequently, the investigator simply 

asks a few unstandardised (unevaluated) questions 

and assumes that the attitude has been reliably and 

validly measured •.• Scale constructors often seem 

to ignore the assumptions underlying the scaling 

method employed and evidence of reliability and 

validity is frequently lacking and almost always 

incomplete. 

Triandis (1971) concludes; 

in the final analysis it is necessary to 

employ a variety of methods of measurement, each 

measuring the same component. In addition some 

measures at the direct level should be supplemented 

with measures at the indirect level. It is then 

possible to employ statistical procedures that 

separate the effect of the measurement procedure 

from the content of what is being measured ••. 

These various caveats suggest that there is more to 

attitude measurement than Likert scales. Attention needs 

to be given to questions of underlying theory; to 

tothe use of more than one method of measurement 

(and to the correlation between them); and to obtaining 

measures of validity and reliability. 

An attitude is a hypothetical, or latent variable. All 

attitude measuring techniques involve addressing one or 

more s timu I i to the hypothesised at ti tude, and measur ing 

the response. Two principal divisions exist in the 
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field. The first division is methodological; the second 

is philosophical. The methodological division is between 

those that advance the so-called direct scaling methods 

and those that advance the indirect methods. The 

philosophical division is between those who advocate 

'strong' statistics on the grounds that distinction 

between ordinal and interval data are not significant, 

and those who use only the 'weak', on the grounds that 

the distinction is significant. 

Indirect methods for the scaling of attitudes were 

developed first. Most of them derive from two classic 

papers written by L.L. Thurstone in the late 1920s. They 

are sometimes called the Thurstonian methods (Thurstone, 

1927; Thurstone and Chave, 1929). Their principle is 

that a limited amount of information is obtained from the 

respondent - usually just a rank order of stimuli. This 

information is then subjected to a complex series of 

mathematical transformations based on assumptions about 

variability. The resultin~ scale is 'indirect' because 

of these transformations. Likert's (1932) 'methodof 

summated ratings' was introduced as a simplification of 

the Thurstonian methods. Proponents of indirect methods 

often fail even to consider the existence of direct 

methods. 

There seem to have been few major advances or 

breakthroughs in techniques of scale construction 

since the Thurstone and Libert methods were 

developed (Shaw and Wright, 1967). 

The philosophical division in the field of attitude 

measurement concerns the range of statistical procedures 

that are permissible with data obtained from scaling 

experiments. Many scaling procedures (especially 
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category scales) produce data that is no better than 

ordinal. According to one argument, this imposes severe 

limitations upon the manipulations that are permissible, 

for example, responses may not even be averaged and hence 

limits the range of inferences that can be drawn from 

data. Stevens, whose direct scaling methods produce 

interval scales (or even better - see later), has pointed 

out the fallacies of using what he considers to be 

inappropriate statistics (Stevens; 1951, 1959) on ordinal 

data. He has been answered by arguments that "strong 

statistics" can handle "weak data" without deformation 

(see Barker, Hardyck and Petrinovich, 1966) and that even 

if errors are introduced, they are compensated for by the 

increased power of parametric methods. Adams, Fagot and 

Robinson (1965) have taken a middle ground. Their 

positions, which seem now generally accepted (see Dawes, 

1972, p.79) is that all statistical tests are based upon 

assumptions about the nature of the data - a scale may be 

transformed in any way that does not change any 

implication about the empirical system it represents; it 

may not be transformed in such a way that these 

implications are changed. Thus, sometimes procedures 

such as averaging ordinal data will result in semantic 

nonsense and on other occasions they will not. Each case 

must be considered on its own logical merits. This paper 

by Adams et al., will be used to distinguish permissible 

transformations from nonpermissible transformations 

throughout the remainder of this study. 

A CLASSIFICATION OF SCALING TECHNIQUES 

The first problem that faces the would-be attitude 

measurer is that of finding a rational basis on which to 

select a scaling method. 
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Despite the variety of scaling methods, there is no 

widely recognised classification system. The distinction 

between direct and indirect methods referred to above is 

generally accepted,~ut no widely accepted method of 

choosing a 'best tool for a given job' exists. However, 

Coombes (1964) has put forward a useful classification, 

and this has been extended by Dawes (1972). This 

classification also serves to introduce the principal 

scaling methods. 

Both Coombes and Dawes draw a basic distinction between 

what they call representational measurement and index 

measurement. Both are convinced that there is a 

fundamental difference. They believe that 

representational measurement involves establishing a two

way correspondence between some property of the thing 

being measured and some property of the scale. 

Representational measurement requires that two conditions 

be met - first, that the psychological dimension under 

study is systematic enough for an empirical relational 

system to be identified, and second, that the person 

wishing to measure the psychological dimension must 

develop a numerical system appropriate to the purpose. 

Representational measurement is therefore rigorous, and 

it implies a predictive capability in the resulting 

scale. The scale is derived as a result of observations 

about the reactions of people to stimuli and it predicts 

possible future observations either about how similar 

people will respond to different stimuli or about how 

different people might respond to similar stimuli. The 

development of a representational scale will usually 

involve a methodology that has in-built consistency 

checks. 
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Index measurement is the term that Coombes and Dawes use 

for attitude scales in which present rather than 

the capacity to predict future judgements, is the key 

attribute. The relation between the psychological 

dimension and the scale is a one-way correspondence. 

Index measurement is clearly less rigorous than 

representational measurement. The concept of "present 

utility!! requires some expansion. The cost of-living 

index is an example of an index measure with "present 

utility!!, A measure of cost-"of-living changes can be 

constructed in many different ways (exactly which cost

changes are selected for incl usion; the weightings gi ven 

to different goods). Our current index has "present 

utilityll in that it is 

be adequate to the 

e who must use it to 
~~~ --- ---- --- -- --

it was constructed. -- --
This, in fact, is the essential element in Coombes and 

Dawes concept of an index measurement. 

Their classification system is as follows: 

1. REPRESENTATIONAL MEASUREMENT TECHNIQUES 
A) Magnitude 

The magnitude of stimuli is represented by their location 

on a measurement scale. Both the order of stimuli and 

the distances between stimuli on the scale reflect 

judgements about the stimuli. 

(i) Confusion measures (Thurstone and Chave, 1929). 

These rely on detecting the part of which two stimuli 

cannot be separated by subject. 

(ii) Direct estimation techniques (Stevens, 1959, 1966, 

1968). Compared with the Thurstonian techniques direct 

estimation is very simple. The methods have in common an 

approach in which the investigator nominates the property 

to be studied and specifies this property to the 
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respondents. He then presents a range of stimuli to his 

respondents and they assign numbers to the stimuli on the 

basis of the property. 

B) Proximity 

This group of methods represent psychological 

as spatial proximity. They do not require 

proximity 

that the 

investigator nominates a particular property of stimulus 

prior to collecting data. The "type" studies, e.g. Dawes 

and Cramer (1966) involve explorations of emotional 

attitudes. 

C) Interlocking techniques 

Interlocking in vol ves the simul taneous ranking of both 

stimuli and respondents. The basic technique is the 

Guttman scalogram (Guttman. 1944). 

In the development of a scalogram, respondents' reactions. 

to stimuli are used to rank the stimuli hierarchically 

from most frequently endorsed to least frequently 

endorsed. The items forming the stimuli are selected and 

ordered so that individuals who respond positively to a 

given item will also respond positively to all items of 

lower rank. The type study (Guttman, 1950) involved 

measurements of soldiers t fear symptoms in combat 

situations. 

D) techniques 

The purpose of unfolding is again to represent both 

people and stimuli simultaneously. This time, however, 

therepresentation is done in such a way that both are 

represented in space with the relative distances between 

various points reflecting the psychological proximity 

between the various stimuli and people. The technique 

was developed originally by Coombs (1950). 
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The term unfolding refers to the concept behind the 

technique that each person has an 'ideal' position on a 

stimuli continuum, and that stimuli beyond this ideal 

position ~ both sides are less preferred to an equal 

degree. Unfolding seeks to 'unfold' the less preferred 

responses, and place the 'not ideal because too much' 

responses on one side of 'ideal' and the, 'not ideal 

because too little' responses on the other side. While 

conceptually simple, the technique is mathematically 

complex. A type study is that of Golberg and Coombs 

(1962) on Women's preferences for number of children. 

The technique has also been extensively used in product -

development work. 

2. TECHNIQUES FOR INDEX MEASUREMENT 

A) Rating scales 

These methods have in common the fact that the respondent 

is asked to express an attitude through the selection of 

one category from a number or through marking a point on 

a scale. The original scale was that of Likert (1932) 

which used five categories symmetrical about neutral. 

Rating scales are the most widely used attitude measuring 

techniques. According to Dawes (1972, p.96) 60% of the 

experimental articles published in the Journal of 

Personality and Social Psychology during 1970 used rating 

scales. The method has spawned an enormous range of 

variants. 

Analysis of responses on a Likert scale involves the 

awarding of numbers in some systematic way (e.g. 5, 4, 3, 

2, 1); the particular weighting being determined by the 

'professional judgement of the researcher'. Rating scale 

techn~ques are also referred to as the 'method of 

summated ratings'. 
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B) Semantic differential (Osgood, Suci and Tannenbaum, 

1957) 

The semantic differential is also widely used. It is a 

generalised rating scale that attempts to measure the 

'connative meaning' of a concept (i.e. its implied 

meaning). Studies of the underlying dimensions of 

attitudes have indicated that most stimuli produce three 

dimensions: these are evaluation (i.e. good/bad); potency 

( i . e. s t ron g /w e a k); and, act i v i t Y (i. e. act i v e / pas s i v e ) . 

The typical semantic differential instrument consists of 

a series of concepts that are each rated on a series of 

scales reflecting these three psychological dimensions. 

Its principal advantages are, first, its generality (to a 

certain extent the same set of scales can be used for 

almost any concept) and second, the fact that they can be 

used to evaluate the responses of one person as opposed 

to a panel (Le. it can be used in individual as opposed 

to experimental studies). 

C) The own categories technique (Sherif and Hovland, 

1953) 

The own categories technique is similar to Stevens' 

direct measurement in that most of the scale development 

work is actually carried out by the respondent. The 

subject is presented with a number of statements and 

invited to sort them into a number of piles, such that 

the statements in each pile 'belong together', The piles 

are intended to represent graduations of favourableness 

or unfavourableness towards a particular issue. 

D) Indirect methods 

In some cases it is possible that any technique devised 

for assessing an attitude may itself distort the attitude 

under investigation. The respondent may be conscious of 

what a particular response reveals about themselves and 
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bias their answers accordingly. Indirect methods have 

been developed to glean psychologically meaningful 

information from responses that the subject is unaware 

have any meaning. These include measures of pupil 

dilation (Hess, 1965); and, error choice (particular 

answers selected from amongst bogus alternatives in 

multiple choice questions) (Hammond, 1948). 

THE USE OF CATEGORY SCALES 

Rating scales involving the use of several categories are 

widely used in attitude measurement. One important 

decision to do with such scales involves the number of 

categories to be offered. Scales regularly vary from as 

few, as two to as many as twenty categories. Offering too 

few limits the use made of respondents powers of 

discrimination and also reduces the flow of information 

(Garner and Hake, 1951). Offering too many categories 

increases variability of responses. 

The number 

The number of categories that should be included in a 

rating scale has been investigated in a number of 

studies. The number of categories has been investigated 

from two points of view - those of the amount of 

discrimination provided by the scale and the amount of 

inf ormation transferred through the sca 1 e. Garner, 1960, 

has reviewed these studies and described several 

experiments aimed at determining the optimum number of 

scale categories from both points of view. With regard 

to discrimination, he notes that: 

che optimum number of rating categories or at 

least the number beyond which there will be no 

further improvement in discrimination, is clearly a 

function of the discriminability inherent in the 
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stimuli being rated. Thus there can be no single 

number of rating categories appropriate to all 

rating situations . 

When investigated from the point of view of information 

transferred through the rating scale, the optimum number 

of categories seems to be a function of the immediacy of 

the stimuli. Bendig and Hughes, 1953, had subjects rate 

a series of countries for familiarity (the stimuli are 

remote and in the majority of cases beyond the subjects 

personal experience). They found no increase in 

information transfer beyond three categories. Bendig, 

1954, had subjects rate preferences for foods (all 

stimuli were within the subjects past experience, but 

none were present at the time of rating). Garner, 1960, 

found that when the task was rating hand-writing samples 

(which were physically present at the time of rating), 

that both information transfer and discrimination 

continued to increase up to one category for each sample. 

Thus there is no clear answer to the problem of category 

number although none of the authors quoted above makes 

this point about the proximity of stimuli. There does 

seem to be a rule of thumb apparent in their results. 

The proximity of stimulus rule of thumb would suggest 

that a smaller rather than a larger number of categories 

is appropriate to this study. The proximity of the 

stimuli in this study varies from the level of those in 

Bendig and Hughes 1953 study of countries (for which 

three categories was optimal) to that of Bendigs 1954 

study of food (in which no categories were optimal). 

It should be noted, however, that the difficulty of the 

task being asked of respondents is somewhat greater in 

this study, This would suggest a smaller rather than a 

larger number of categories. 
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The last word should be given to Garner: 

and as a last statement, it is 

information transmission cannot 

clear that 

be lost by 

increasing the number of rating categories. 

Therefore it is better to err on the side of having 

too many categories than err by having too few. 
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APPENDIX 4B 

SOCIAL SURVEY INSTRUMENTS 

328 



1. A STATEMENT ON WHAT WE MEAN BY ENVIRONMENTAL EDUCATION 

The opinions that you express in this survey will be used during a 
review of environmental education programs. It is important, therefore, 
th~t you begin with an understanding of what we mean by environmental 
education. 

We have decided to base our study on this statement: 

"Environmental education aims to produce a society that is knowledgeable 
concerning the total environment and its associated problems s aware of how 
to help solve these problems, and motivated to work towards their solution. 

The major objectives of environmental education are to lead young people 
towards: 

1. A clear understanding that all people are inseperable parts of a system, 
consist'jng of humans, culture, our social system, our economic system: 
and the total environment (both built and natural). 

2. A broad understanding of the environment, both natural and man-made, 
and the ways in which it contributes to our society. 

3. ,A fundamental understanding of the environmental problems confronting 
us, how these problems can be solved, and the need for all New 
Zealanders to work towards their solution. 

4. A concern for environmental quality that will motivate people to 
find solutions for existing problems and to prevent new ones arising. 1I 

Before we go on, notice that by this definition we suggest that environ
mental education: 

involves learning about biological, physical~ social, economic, 
cultural and aesthetic environments; and, 

is centred on practical issues and problems facing students and 
their society. 

WE WANT YOUR HELP IN IDENTIFYING THOSE "PRACTICAL ISSUES AND PROBLEMS" 
FACING STUDENTS AND THEIR SOCIETY 
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2. ISSUES AND PROBLEMS FACING NEW ZEALAND 

One important part of environmental education involves introducing students 

to the environmental issues and problems facing them, and then encouraging the 

development of the commitment and skills needed to find solutions. Before 

teachers can do this, they must be given some consensus about what environmental 

issues face New Zealand. 

Here is what we would like you to do: 

Please list iS~l!es (practical issues and problems facing our society) 

that concern you and that, in you~ opinion, both: 

face New Zealand now to do so in 

~he nex~eneration); and that, 

fall within the scope of the statement on environment.9J education 

written on the last page. 

There is space for an optional comment after each issue. Please note 

that we are seeking your opinions about issues that arise both within New 

Zealand and also New Zealand. 

ExampJ~ 

Issue Ji'-~-'-~fl.l-~~j_s.':\j4q~-3eL~-- .s:¥~l~t~! __ ~ IJt ____ _ 
_ fg~~l(~- C_qLt_~L~~(~~B~~ jt_~_Q!-,-_j;?hc_ 

--f(O:k~~A __ ~ __ ~\jL~_=-- ---------.-------------

anal 

Corrment __ ~~i~j __ $~~:Mt~1~~~_pR>~·J~0--~-~;S"h~~!~-~~~<Y-t.: 
~ --{epr~(\1tji(f_Pl~ta~~- ~~1\~-dltX!Jjt::A-1t. --:-
--~-if1_(~~.t-<P!-~4~(.r.0-.J~LC)---tn~--(<<qt.AJf!---
__ ~~(~_~(tfif~[_:___________ _ _________________ _ 

Explanation of Example 

This respondent has offered a statement on endangered species as an 

issue that he/she believes faces New Zealand now (or will do so within the 

lifetime of the next generation) and also falls within the scope of the 

statement on environmental education. The respondent has commented on why 

this belief is held, and noted that the management of endangered species has 

economic implications. 

Please record your contributions on the pages provided for this purpose. 
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Issue 

Optional 
Comment 

Issue 

Optional 
Carmen t 

Issue 

Optional 
Coment 

Please return post this 

part by Friday 20th June. 

----------------------------------------------------------------------

--~------------------------~-------------------------- ----------------

----------------------------------------------------------------------

-------------------------~---------------------------- ----------------
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3. N.A.MES OF PEOPLE WHO MIGHT SERVE AS MEMBERS OF A REVIEW PANEL 

The second stage of our study will involve placing the collated results 
of this survey before a larger panel of New Zealand citizens. They will be 
asked to react to each of the proposed issues. 

Please provide the names and addresses of people currently living within 
New Zealand, who, in your opinion both: 

N.t\ME 

have shown an interest in, and concern for, the New Zealand environment; 
and, 

are well placed as a result of interest, training or occupation, to 
make informed judgements about a range of environmental issues. 

------------------------------------~~---------------- ------------------

POSITION (I f known) __________________ , ___ . __________________________________ _ 

ADDRESS 

NAME 
------------~-------------------- .. -------------------------------------

POSITION (If known) __________________ .. ___ . _________________________________ _ 

ADDRESS 

N.A.ME 

pas ITI ON (If kn :lwn) __________________ .. __ .. _________________________________ _ 

ADDRESS 

NAME 

POSITION (If known) 

ADDRESS 

NAME 

POS IT I ON (I f known) 

ADDRESS 

(Continue of back of page if necessary; 332 



4. FINALly .... 

Thank you for the time and judgement that you have used in completing 
this survey. You have contributed to a serious attempt to get a clear, 

consensus view of the range and relative importance of environmental issues 
facing New Zealand. 

We believe that your contribution is an important one. 

Please: 

briefly review your lists of issues and people, and record 

any last thoughts that you might have, then: 

place your responses into the envelope provided and post 

it before Friday 20th Jun~. This date is important: we 

are working to a deadline. 

Please tick one box be10w if you would like to take part in the 
second stage of this study. and the other if you would like a one-page 

summary of the final results. 

YES - I will take 
part in 2nd stage 

\ 

D YES - I would like 
a summary of resul D 

The remainder of this page is available for you to make any general 
comments about the study or this survey. 

Once again, thank you for your co-operation. 
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PU::ASE READ THiS PAGE FIRST 

This booklet contains a number of statements describing problems that face Nel'l Zealand. 
The booklet was compiled from contributions made by expert New Zealanders throughout the 
country. 

TASK ONE: NATIONAL IMPORTANCE TO NEXT GENERATION 

I would like you to judge THE NATIONAL IMPORTANCE OF EACH PROBLEM TO THE NEXT 
GENERATION of New Zealanders. 

You make your judgments by giving a n~mber to each statement to indicate how important 
yeu bel ieve that problem will be to the next generation. You may use any numbers that you 
wish, but use numbers so that they are proportional to national importance. For example, 
if you gave the first problem a score of 10. and if you then judged the second problem to 

have twice the national importance of the first, you would give it 20. But, if you judged 
the second problem to have only ~ as much national importance as the first problem, you 

would give it 2~. Use a zero if you think that a problem is totally without national 
importance to the next generation. 

Once you have scored the first few problems, you will find this scaling method to be 

both quic~ and effective. 

A few hints before you begin: your answers will be of greatest value if you complete 
the booklet in one sitting. Get into a rhythm, look neither forward nor back and don't 

spend too much time on anyone issue. Your first reaction is likely to be the best. 

Thank you for your valuable help with this research program. 

Item code 

The use of both alcohol and drJgs continues to Increase in New 

Zealand. A nUClaer of prooTe",s appear to be strongly associated with 

alcohol use. These includ" marriage problem, road accidents, violent 

crimes and job failures. As the use of alcohol Increases, so these 

problems increase also. Problems caused by the use of alcohol and drugs 

affect young people and Maoris more than they .ffect others. The social 

condit ions tha t promote the uSe of • I coho 1 and drugs appear to be i n~rea5 i ng. 

Subject: use of alcohol and drugs. 

Scale 1 

E04/35 

Your rating tor this problem 

[J 
~ ~ GO ON: DON'T LOOK BACK .... 
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PLEASE READ THIS PAGE FIRST 

This booklet contains a number of statements describing problems that face New Zealand. The 

booklet was compiled from contributions made by expert New Zea landers throughout the country. 

TASK 011E: NATlD11AL IMPORTANCE TO NEXT GENERATION 

I would 1 i ke you to judge THE NATIONAL IMPORTANCE OF EACH PROBLEM TO THE NEXT GENERATION of 

New Zealanders. You make your judgments by placing a tick in one of the boxes in the scale at the 

bottom of each page. If you think that a problem is in the, "lowest category of national importance", 

tick box 1. If you think a problem 1 ies in the, "highest category of national importance, "tick box 9. 

Remember that you are judging importance to the next generation. 

A few hints before you begin: your answers will be of greatest value if you complete the 

booklet in one sitting. Get into a rhythm, look neither forward nor back and don't spent too much 

time on anyone issue. Your first reaction is likely to be the best. 

Thank you for your valuable help with this research program. 

Item code 

E06/35 

The u~e of both alcohol and drugs continues to tncrease In New 

Zealand. A number of problem, appear to be strongly associated with 

alcohol use. These include ~'rriage problems. road accidents. violent 

crimes and job failures. As the use of alcohol increases, SO these 

problems increase also. Problem" caused by the use of alcohol and drugs 

.ffect young people and Haoris more than they affect others. The social 

conditions that promote the use of alcohol and drugs appear to be increasin,. 

Subject: use of alcohol and drugs. 

-----------------------------------------------------------------------------------------
Scale 1 Most 

Important 

I I 
9 6 
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APPENDIX 4C 

46 PROBLEM STATEMENTS 

Appendix 4C is set out as follows: Each page presents two 

problem statements as they emerged from content analysis 

together with the round two responses to t m. The graph 

below each statement provides a visual indication of the 

variance in round two data. 

Numerical results: 

RANK ON MAGNITUDE SCALE means rank on a scale of national 

importance constructed from magnitude scale data. 

POSITION ON MAGNITUDE SCALE percentage of distance from 

bottom of scale. 

RANK ON CATEGORY SCALE rank on a scale of national 

importance constructed from category scale responses. 

MEA~ CATEGORY SCORE arithmetic mean score awarded to 

issue on category scale response. 
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Computer code: CRAYGONE Issue number 

Short title: depletion and contamination of seafoods. 

Statement: 

Collecting shellfish and other edible marine species was once a 

feature of New Zealand life. Shellfish, especially, are traditional foods 

of our Maori people. Some species such as paua, whitebait, craYfish, 

tuatua and scallops are now scarce because of over-exploitation. Others, 

such as mussel beds in some areas, have been polluted by sewage and are 

no longer fit for consumption. 

National importance scales 

Rank on magnitUde scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score; 

Computer code: WHALES 

Short title: whaling. 

Statement: 

39 
22.3 

42 

5.6 

Distribution on category scales 

35 

Issue number 

Seven out of the eleven types of whales that are hunted commercially 

are now endangered species. The Riscayan Right is extinct, and the Blue 

Whale is close to extinction. The International Whaling Commission (IWC) 

was set up to limit exploitation but it has not been effective. Japan 

and Russia together take 90% of whales caught. Pirate whaling on behalf 

of Japanese companies is increasing. New Zealand opposes whaling but 

awards sizeable fish quotas to both Japan and Russia. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale; 44 

Position on magnitude scale: 6.27 

Rank on category scale: 44 

Mean category SCore: 5.54 
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Computer code: NEW PHILO Issue number 

Short title: the need for a new philo~ophy. 

Statement: 

Like all other developed countries, New Zealand must find new 

ways of working and thinking that are in harmony with biological and 
physical processes. The many problems that confront us in the social, 
resource and envi ronmenta 1 areas are symptoms of an i ncreas i ng deg,-ee 

of failure of the basic philosophy that determines our priorities and 

actions. These symptoms will not be cured until the underlying weakness 

of phi1osophy is recognised and remedied. 

Distribution on category scales 

National imeortance scales 35 

Rank on magnitude scale: 5 

Position on magnitude scale: 82.2 

Rank on category scale: 9 

Mean category score: 7.26 

Computer code: POPCRASH 

Short title: world population growth and earth's carrying capacity. 

Statement: 

Issue number 

The human population continues to grow and may have exceeded already 

the long-term carrying capacity of the earth. While the rate of increase 

appears to be slowing, it seems unlikely that our human population will 

stabilise below 10 billion. As population size increases, the intensity 

of land-use also increases, and soils become damaged by over-use. Soils 
are being lost by erosion and desertification, and depleted by excessIve 

croppi ng. Thus as our population size is increasing, food-growing 

capacity is declining. 

National importance scales 

Rank on inagnitude scale; 8 

Position on magnitude scale: 75.8 

Rank on category scale: 14 

Mean category score: 6.93 
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Computer code: MTWELLS Issue number 

Short title: depletion of global fossil fuels. 

Statement: All societies face the problem of depletion of the world's fossil 

fuels. While much of the earth's coal remains unused (most of it in 

Russia), most of the natural gas and much of the high quality, easlly-

obtained oil has been used. Since energy must be used in the production 

of all resources, the supplies'of all resources will follow the trend In 

energy availability. The resulting downrun in global resource supplies 

may limit economic growth, worsen the situation of less developed countries 

and increase the number of countries opting for nuclear power. Political 

problems, both within and between nations, may intensify as fuel stocks 

give out. 

Distribution on category scales 

t-Jational importance scales 35 

Rank on magnitude scale: 10 

Position on magnitude scale: 70.5 

Rank on category scale: 16 

Mean category score: 6.77 

Computer code: POSUM 

Short title; noxious animals. 

Statement: 

Issue number 

New Zealand pJants evolved in the absence of 91'azing mammals. As 

a result, introduced grazers such as deer, wapiti and opossum have caused 

much damage. In some areas, certain forest pi-ants have been eaten out. 

This loss of forest plant types may threaten the long-term survival of 

forest systems. Some people believe that commercial use of noxious 
animals makes eradication much more difficult. 

Distribution on category scales 

35 

Rank on magnitude scale: 45 

Position on magnitude scale: 4.48 

Rank on category scale: 45 

Mean category Score: 5.07 
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Computer code: MONEY Issue number 

Short title: use of economics in decision-making. 

Statement: 

Economic values are too widely used in deter'mining goals for our 

society. The use of economic cost/benefit analysis as the key method of 

decision-making has under-valued social and environmental goals. There 

is a need to recognize the values of non-econoQic goals and, if necessary. 
to be ready to make economic sacrifices to reach them. 

Rank on magnitude scale; 11 

Position on magnitude scale: 70.3 

Rank on category scale: 12 

Mean category score: 7.13 

Computer code: MALEDOM 

Short title: our European-male dominated society. 

Statement: 

Distribution on category scales 

35 

Issue number 

Personal and financial progress in New Zealand society is easiest 

for people who are both Eur'opean and male. People who are non-European 

or non-male find it harder to make progress. Those who are neither European 

or male find it hardest of all. Much of our' society reflects the strengths 

and weaknesses of the middle-class, middle-dged European male: it is 

competitive, tightly-regulated, centered around economic pursuits and 
lacking in social vision. 

Distribution on category scales 

35 

Rank on magnitude scale: 25 

Position on magnitude scale: 38.1 

Rank on category scale: 28 

Mean category score: 6.10 
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Computer code: PRETTY Issue number 

Short title: aesthetic aspects of the environment. 

Slalemp.l'lt: 

Aesthetic aspects of the New Zealand environment need more attention. 

In the countryside there has been a loss of natural landscape quality as 
land has been developed. The poor visual quality of land in private owner
ship is a particular problem. Subdivision is rarely done according to the 
li~itations and suitabilities of the land. In the urban environment, 
espe~iallY, good aesthetic qualities may be necessary for psychological 

we ll-heing. 

National importance scales 

Rank on magnitude scale; 40 

Position on magnitude scale: 21; (') 

Rank on category scale: 37 

Mean category score: 5.83 

Computer code: SELBLOOD 

Short title: export of non-renewable resources. 

Statement; 

Distribution on category scales 

35 

Issue number 

The export of non-renewable resources from New Zealand may not 

be in our best interests. Resource exporting,provides only limited economic 
benefits. The processing of the resource, which provides jobs and adds 
considerable value, is lost to other societies. By depleting our resource
base, exporting also reduces the number of options open to future generations 
of New Zealanders. 

Distribution on calegory scales 

National importance scales 35 

Rank on magnitude scale: 12 

Position on magnitude scale: 68.2 

Rank on category scale: 10 

Mean category SCore: 7.23 
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Computer code: PLANCITY 

Short title: planning of cities. 

Statement: 

Issue number 

New Zealand planners have not paid enough attention to the design of 

urban env i ronments. The des 19n and management of cities shou ld take into 

account the needs of good mental, physical and social health. Some design 

problems of our cities include: no effective control of noise; lack of 

aesthetic qualities; lack of character; air pollution; high crime rates; 

and very high transport-energy demand. 

Distribution on calegory scales 

National im~ortance sC<:iles 35 

Rank on magnitude scale: 20 

Position on magnitude scale: 46.4 

Rank on category scale: 17 

Mean category score; 6.74 

Computer cDde: TRANSITN Issue number 

Short title; the transition to sustainable societies. 

Statement: 

Like most Western societies, the New Zealand system is not sustainable 

in its present form. The continuation of our present system depends upon 

National im 

a continuous through-put of resources, most of which are non-renewable and 

must eventually be used up_ -Thus all developed nations face a transition 

to sustainable human systems based on renewable resources and the continuous 

recycl ing of non-renewab le resources, all powered by renewab 1 e energy sour'ces 
alone. 

Distribution on category scales 

scales 35 

Rank on magnitude scale: 2 

Position on magnitude scale: 9.8.0 

Rank on category scale: 2 

Mean category score: 7.83 

342 

11 

12 



Computer code: GLOBPOOR Issue number 

Short title: unequill division of resources between societies. 

Statement: 

The division of the earth's resources between nations is unequal. 
Some nations have more than they want, others less than they need. Some 
human societies exist in perpetual poverty. The unequal division is 
brought about by a global economic order that channels most of the rlOrld's 
resources to the societies with the most money, thus enabling them to 
generate the most wea 1 tho This i nterna ti ana 1 order does not pravi de for 
the satisfaction of the needs of all societies. 

Distribution On category scales 

National importance scales 35 

Rank on magnitude scale: 7 
Position on magnitude scale: 77 .3 

Rank on category scale: 13 

Mean category score; 7.03 

Computer code: BYEFARM Issue number 

Short title: rural depopulation. 

Statement: 

The towns and villages that service New Zealand's farndng areas are 
suffering a steady population loss. As people leave, services such as 
schools, hospitals, shops and places of entertainment tend to follow. 
This loss of people is self-accelerating as impoverished services and 
lacK of job opportunities e~courage more people to leave, It may also 
increase the costs of farming and thereby reduce farm profitability, 
investment and productivity. 

National importance scales 

Rank on magnitude scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

23 

42.6 

31 

6.01 

343 

Distribution on category scales 

35 

13 

14 



Computer code: BIGBANG Issue number 

Short title: nuclear war. 

Statement: 
A nuclear war, should it occur, would have a number of environmental 

and social consequences for. New Zealand and the world. The destruction 

caused by nuclear weapons would create massive environmental and social 
dar.,age in targeted countries. Radiation release would affect life-forms, 

perhaps globally. Even if not targeted, New Zealand would suffer con-
siderable social dislocation due to our high dependance on trade with 
Northern hemisphere countries. The number of countl'ies with nuclear 
weapons capability is likely to increase in the future as nuclear power 
is substituted for fossil fuels. 

Distribution on category scales 

National importance scales 

Rank on magnitude scale: 

Position on magnitude scale: 

Rank on 'category scale: 

Mean category score: 

Computer code: NONUKES 

1 
100 

4 
7.54 

35 

Short title: spreuding global cor.rnitment to nuclear energy, 

Statement: 
The global use of nuclear power is likely to increase considerably 

Issue number 

as fossil fuels beco~e less available, This increase may cause problems 
for New Zealand. w,hether or not we have our own nuclear program. Radiation 
can be released to the global environment through routine or accidental 
er.dssion from power stations and through the disposal of nuclear waste. 

Countries with waste-disposal problems may see the sparsely-inhabited 
South Pacific-Antartic regions as the best place to establish an inter

national nuclear waste dump. Nuclear energy brings to a country the 
technical capacity to build nuclear weapons. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 6 

Position on magnitude scale: 78.5 

Rank on category scale: 5 

Mean category score: 7.44 

344 
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Computer code: FLOSION Issue number 

Short title: floods and erosion due to incorrect land use. 

Statement: 

New Zealand has a history of land developments in which the principles 

governing the runoff of rainwater have often been ignored. Some forms 

of land development and use may cause floods to be more severe and occur 

more often. Lack of attention to hydrology may also contribute to 

erosion which can limit primary production and result in unwanted debris 

in downstream rivers. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 27 

Position on magnitude scale: 37.5 

Rank on category scale: 38 

Mean category score: 5.81 

Computer code: BADMANGT Issue number 

Short title: bad decisions on the management of New Zealand's resources 

Statement: 

Recent New Zealand governments have made a number of bad decisions 

on matters involving the management of New Zealand's resources. In some 
cases, these bad decisions have been made despite advice from expert New 

Zealanders outside Government that the proposed course of action was wrong. 

Recent examples include: the over-supply of electricity, the ammonia-urea 

plant, the allocation of electricity to a second aluminium smelter and the 
Health Department computer. 

Distribution On category scales 

National importance scales 35 

Rank on magnitude scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

9 

72.1 

7 
7.34 

345 
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Computer code: TOS ITOUT Issue number 

Short title: wasteful packaging. 

Statement: 
In a world that is short of resources we should restrain the use 

of elaborate packages. They often serve only to draw attention to the 
product. The use of non-biodegradable .packages, such as aluminium 
beverage cans and plastic bottles, is increasing. They cost energy and 
materials to produce; they increase the price of the goods; and they 

increase the waste-disposal problem. Simple. recyclable packaging does 
the same job. 

Distribution on category scales 

National importance scale~ 
35 

Rank on magnitude scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

Computer code: XSHYDRO 

42. 
15.8 

35 
5.90 

Short title: too-rapid development of hydro-electricity. 

Statement: 

Issue number 

The development of New Zealand's hydro-electric resources has been 
too rapid. We now have an oversupply of electricity. which represents 
the investment of $600 mill ion more than was necessary in hydro-electric 
schemes. This increases the cost of electricity to small industries and 
domestic users. Other costs are also higher than they need be - the loss 
of Ivild river valleys with scenic and recreational potential, and the loss 

of productive land. Despite the oversupply, the {still illegal} Clutha 
scheme continues. 

National importance scales 

Rank on magnitUde scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

33 

33.Q 

36 

5.89 

346 

Distribution on category scales 

35 

19 

20 



Computer code: ALCON Issue number 

Short title; use of electricity for aluminitlm smelting. 

Statement: 

The smelting of aluminium in New Zealand represents poor use of 

Our energy and financial resources. The Bluff smelter uses 20% of national 
electricity production. The financial and environmental costs to New 
Zealand of providing this electricity are not adequately repaid, either in 
jobs or money. The bui1ding of a second smelter ~1i1l commit a total of 

40~ of New Zealand's electricity to aluminium production, Which represents 
an investment of New Zealand capital of more than $2000 million. The 
second smelter is likely to return benefits no greater than those from the 
first. 

National importancescales 

Rank on magnitude scale: rz 
Position on magnitude scale: 53.6 

Rank on category scale: 18 

Mean category score: 6.71 

Computer code: PR INGAS 

Short title: use of lead in petrol. 

Statement: 

Distribution on category scales 

35 

Issue number 

New Zealand has one of the highest p~trol-lead levels in the world. 
We no,,/ have evidence suggesting that environmental lead levels affect the 

health of children. Those with high body lead-levels are aggressive and 

hyperactive. Atmospheric lead. from the burning of leaded petrol, is a 

major source of environmental lead. 

National importance scales 

flank on magnitude scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

43 

9.85 

38 

5.81 

Distribution on category scales 

35 

347 

21 

22 



Computer code: DISEASE Issue number 

Short title: effect of chemicals in the human environment. 

Statement: 

Some human diseases m~y be caused by chemical substances in the 

human environment. Examples may be cancer and spina bifida. Proof 

of causality is difficult to find because the disease may not appear until 

some time after exposure. Also. a number of chemicals may act together 

to trigger some diseases. Today's young New 'Zealanders have been exposed 

to more chemicals, in higher concentrations, than any previous generation. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale; 28 

Position on magnitude scale: 37.0 

Rank on category scale: 20 

Mean category score: 6.67 

Computer code: YUM245T Issue number 

Short title: use of chenrlcals in agriculture. 

Statement: , New Zealand agriculture and horticulture have developed management 

practices that involve the use of large quantities of pesticides, herbicides 

and fertilisers. These practices may not be sustainable ,in the long-term. 

They may also have a number of unwanted consequences. They may: leave 

harmful residues in food; damage soils; add to the eutrophic pollution 

of lakes and rivers; and destroy the habita"t of native species. The use 

of herbicides in hill-country farm development may reduce watershed 

protection. All of these effects are potentia 11.1' more serious when 

application is by air. Management practices that use fewer chemicals 

are available. 

National importance scales 

Rank on magnitude scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

32 

33.8 

21 
6.63 

348 

Distribution on category scales 

35 

23 

24 



Computer code: FREEINFO Issue number 

Short title: freedom of infonnation 

Statement: 

Government decisions on social and environmental matters are made 

on beh<Jlf of the public and, should be based on information that is available 

to the public. If the information on which decisions are based is not 
released to the public, bad decisions may go unchallenged. Freedom of 

information is necessary if an in~ormed public is to examine and accept 

government decisions. 

National imp-()rtance scales 

Rank on magnitude scale: 3 

Position on magnitude scale: 93.4 

Rank on category scale: 1 

Mean category score: 7.86 

Computer code: RECYCLE 

Short title: recycling of urban rubbish. 

Statement: 

Distribution on category scales 

35 

Issue number 

Our society uses its rubbish wastefully. Much urban waste is 

capable of being recycled paper, plastics, glass and metal can be 

extracted and re-used. Organic matter can be composted. Because we do 
not recycle rubbish, our use of energy and resources are high and we have 

an increasing problem with the disposal of high volumes of urban rubbish. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 31 

Position on magnitude scale: 34.3 

Rank on category scale: 28 

Mean category score: 6.10 
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Computer code: CLEAN H20 Issue number 

Short title: control of water quality. 

Statement: 

Procedures for the control of water quality are lacking in New 

Zealand. As a result, water pollution is a problem in some areas. The 

dumping of sewage and industrial waste-water are the main causes. Coastal 

waters and estuaries are the main casualties. Problems include: the 
fouling of beaches with sewage; infected shellfish; eutrophic pollution 

of estuaries and rivers; and the spread of human diseases. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 24 

Position on magnitude scale: 42.4 

Rank on category scale: 24 

Mean category score: 6.5 

Computer code: UTROFIC 

Short title: eutrophic pollution of central North Island lakes. 

Statement: 

Issue number 

A number of central North Island lakes are showing the effects of 
eutrophic pollution. Nutrients from sewage and run-off from fertilised 
farmland are causing ecological changes in these lakes. These changes 

incl ude dense growth or v/ater-weed and scums of poisonous algae. Water

weed cast up on the shore creates a nuisance. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 41 

Position on magnitude scale: 16. a 
Rank on category scale: 43 

Mean category score: 5.61 

350 

27 

28 



Computer code: LOWNZRES Issue number 

Short title: lack of self-sUfficiency in energy and resources. 

Statement: 

New Zealand has a narrow re~ource base. We must buy many raw 

materials and much of our energy on international markets. The inter

national availability of energy and resources is declining. Some 

re,ources are running out. Others are rapidly increasing in price as 

controlling countries no longer sell them cheaply. At the same time, 

our international purchasing power is declining. Maintaining supplies 

of liquid fuels and phosphates, in particular, may prove increasingly 
diff.icult in the future. 

Distribution on category scales 

National importance scales 35 

Rank on magnitUde scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

Computer code: SAVEALL 

16 

63.8 

22 

6.57 

Short title: the need for a national conservation pol icy. 

Statement: 

Issue number 

New Zealand has no policy of setting aside for permanent protection 

representative areas of all natural systems. The intensive use of lan~ 

in New Zealand has caused the removal of much of the original biota. One 

result of this has been the extinction - or near extinction - of a number 

of native plants and animals. Some native forests, grasslands and wet-

lands have been reduced to small pockets. If development of remaining 

pockets of unused land continues, the cost in lost species and systems 

may be high. 

DIstribution on category scales 

National importance scales 35 

Rank on magnitude scale: 15 

P,osition on magnitude scale: 65.2 

Rank on category scale: 8 

Mean category score: 7.27 

351 

29 
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computer code: KEEPOUT Issue number 

Short title: bad management of private land. 

Statement: 

Private land is sometimes badly managed, and when it is. the result 
can be the permanent loss of land values. Bad management practices include: 

the clearing of marginal land for grazing, which results in erosion; over
grazing. which results in loss of long-term productivity; the removal of 

remaining pockets of native forest; high levels of herbicide and fertiliser 
use: and a lack of understanding of the important visual qualities of 
1 andscapes. Poor management of land can deplete our land resources. 

Distribution On category scales 

scales 35 

Rank on magnitude scale: 38 

Position on magnitude scale: 26.2 

Rank on category scale: 34 

Mean category score: 5.97 

Computer code: RAPIDLOS Issue number 

Short title: loss of wild and scenic rivers. 

Statement: 

New Zealand's wild and scenic rivers are steadily disappearing under 

hydro-electric lakes. The scenic and recreational qualities of wild rivers 
have not been valued highly in the past. Preserving stretches of wild 
water for scenery or recreational use will mean restraining some future 

hydro-electric development plans. 

National importance scales 

Rank on magnitude scale; 

Position on magnitude scale: 

Rank on category scale: 

Mean category score; 

29 

35.1 

27 
6.26 

352 

Distribution on category scales 

35 

31 

32 



Computer code: WETLANDS Issue number 

Short title: disappeariny wetlands. 

Statement: 

New Zealand's wetlands (swamps and estuuies) are rapidly disappearing. 
They are being drained and converted to (often very productive) farm land. 
In these conversions other values of wetlands are not being recognised. 
Wetlands have ecological value in that they are places where many 

fish must go through early stages of their life-cycles. and where migrating 
birds must feed for a period of time. Estuaries may also have value for 
recreation or as natural pollution-absorbing systems. 

National importance scales 

Rank on magnitude scale: 30 

Position on magnitude scale: 34.6 

Rank on category scale: 

Mean category score: 

Computer code: LOWMAN A 

26 
6.43 

Short title: lo~ status of Maori culture. 

Statement: 

Distribution on category scales 

35 

Issue number 

Maoritanga does not have mana in New Zealand. For Maori people the 
domi nant feature of the socia 1 environment is the pa keha cu lture. Pakeha 
culture places low value on things that are Maori. Some Maoris accept 
this and either become "culturally pakeha". or accept the low status that 
being Maori has in New Zealand. Others reject the pakeha value system, 
which may bring them into conflict with society. 

Dir;tribution On category scales 

National imQortance scales 35 

Rank on magnitude scale: 37 

Position on magnitude scale: 27.7 

Rank on category scale: 30 

Mean category score: 6.04 
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33 

34 



Computer code: C2H50H Issue number 

Short title: use of alcohol and drugs. 

Statement: 

The use of both alcohol and drugs continues to increase in New 
Zealand. A number of problems appear to be strongly associated with 
alcohol use. These include marriage problems, road accidents, violent 
crimes and job failures. As the use of alcohol increases, so these 
problems increase also" Problems qlUsed by the use of alcohol and drugs 
affect young people and Maoris more than they affect others. The social 
conditions that promote the use of alcohol and drugs appear to be increasing. 

National imgortance scales 

Rank on magnitude scale: 19 

Position on magnitude scale: ·50.1 

Rank on category scale: 25 

Mean category score: 6.47 

Computer code: COASTUSE 

Short title; planning for the use of. coastal areas. 

Statement: 

Distribution on category scales 

35 

Issue number 

The development of coastal areas for housing is proceeding rapidly 
in some parts of New Zealand. Our present methods of planning for the use 

of coastlines are not coping. In some areas unmodified coastline has 
almost disappeared. In other places, public access to recreational areas 
has been lost. Sewage pollution is a problem in some areas. There is a 
lack of understanding of physical processes in coastal systems, especially 
among planners and developers. Natural coastline movements, or sudden 
changes caused by thoughtless development, can be very expensive. 

Distribution on caiegory scales 

National importance scales 35 

Rank on magnitude scale: 21 

Position on magnitude scale: 44.0 

Rank on category scale: 32 

Mean category score; 6.0 

354 

35 

36 



Computer code: TROPTREE Issue number 

Short title: loss of tropical forests. 

Statement: 

Tropical forests are being harvested at an increasing rate. In 

most cases, harvesting is by clearfelling and the forests are replaced by 

agricultural systems. Some forest species have disappeared before they 

have been described or their importance determined. Tropical forests are 
believed to playa key role in maintaining stable carbondioxide levels in 
the atmosphere. If this is correct, then tropical forests must be 

maintained at a level that will preserve· the stability of the biosphere. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 18 

Position on magnitude scale: 53.5 

Rank on category scale: 15 

Mean category score: 6.81 

Computer code: SAVETRE E Issue number 

Short title: the central North Island rainforests. 

Statement: 

The central North Island rainforests of Pureora, Waihaha and Whirinaki 

are the most endangered of our forest systems. They are valued because the 
trees are unique to New Zealand; because they are the sole habitat of a 

number of native birds (inclu~ing the endangered Kokako), and because of 
the aesthetic value of individual 1000 year-old tree specimens. They cause 

concern because only small areas remain; because harvesting continues with 

selective logging practices that may cause permanent damage; and because 

the reserve areas may be too small to ensure the survival of the forest 

system. 

National importance scales 

Rank on magnitUde scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

22 

44.0 

19 

6.70 

355 

Distribution on category scalas 

35 

37 

38 



Computer code: LOSTSOC 

Short title; our lack of identity and purpose. 

Statement: 

Issue number 

New Zealand society has no clear national identity or sense of purpose. 
We do not understand and appreciate the thlngs that are uniquely ours, like 
native plants and animals, and Maari culture. We plant exotic trees rather 
than native trees for landscaping and erosion control. Our children know 
more about the Platypus and Koala than they do about Kokako and Takahe and 
"Harne" means England to some of us. As a society, ~Ie are not yet sure 
of who we are or where we are going. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 35 

Position on magnitude scale: 31.6 

Rank on category scale: 33 

Mean category score: 5.99 

Computer code: EDUCATE Issue number 

Short title: the need for environmental education. 

Statement: 

Our education system should prepare young New Zealanders for the 
problems that their generation will meet. The children now in our 
schools must take their place as informed citizens in a society that 
faces increasingly complex decisions in social-resource-environmental 
areas. Higher levels of understanding and problem-solving skill among 
citizens will be needed in the future. Education in these arEas should 
aim at producing individuals who are capable of taking action On issues 
that face their society. 

Distribution on category scales 

National im~ortance scales 35 

Rank on magnitude scale: 13 

Position on magnitude scale: 67.5 

Rank on category scale: 6 

Mean category score: 7.41 
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Computer code: NAT PARKS Issue number 

Short title: protection and extension of national parks. 

Statement: 

Our national parks need legislative protection from exploitation. 
New national parks should b'e created which include outs1Anding lowland 
landscapes and biota. National parks are set aside to conserve outstanding 
areas for future generations. Existing parks are nearly all in mountainous 
areas, and even they do not have unequivocal legislative protection against 
mining and other cawnercial uses under the National Development Act. 

National importance scales 

Rank on magnitude scale: 25 

Position on magnitude scale: 38.1 

Rank on category scale: 23 

Mean category score: 6.54 

Computer code: DOLECUE 

Short title: unemployment. 

Statement: 

Distribution on category scales 

35 

Issue number 

Unemp loyment i,s both persona lly and sod a lly cost ly. At a per~onill 
level unemployment causes a loss of conmitment and a sense of "social place". 
Socially, the costs may include increases in: the use of alcohol and drugs; 
crime rates; suicide .rates; and racial tension. Unemployment affects 
young people and Maoris more than it affects others. Unemployment seems 
likely to increase in the future, as a period of economic stagnation co
incides with the introduction of manufacturing technology that reduces 
e~ployment opportunities. 

National importance scales. 

Rank on magnitude scale: 

position on magnitude scale: 

Rank on category scale: 

Mean category score: 

4 

89.3 

3 

7.59 

357 

Distribution on category scales 

35 

41 

42 



Computer code: TENAKOTU Issue number 

Short title: Maari language. 

Statement: 

If New Zealand is to be a bicultural society then it must be a 
bilingual society. Maori' language is an essential ingredient of 
Maoritanga. Maori language should be taught in our schools and spoken 

1n our parliament and courts. "To accept Maori culture we must, as a 
society, accept Maori language. 

Distribution on category scales 

National importance scales 35 

Rank on magnitude scale: 46 

Position on magnitude scale: 0 

Rank on category scale: 46 

Mean category score: 4.73 

Computer code: POPSTRUC Issue number 

Short title: tiew Zealand's population future. 

Statement: 

Present trends in fertility. emigration and immigration suggest that 
New Zealand may face population problems in the future. For the next 
20 years or so, the key problem will be one of providing an increasing 
number of jobs each year, as children leave our schools and enter the 

workforce. During this period the ratio of workers to dependants (children 
and pensioners) will steadily improve. Thereafter, the problem becomes 
one of an increasing number of old people and a decreasing number of workers. 

Rank on magnitude scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category Score: 

36 

31.1 

41 
5.67 
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Distribution on category scales 

35 

43 

44 



Computer code: LANDFITE Issue number 

Short title: confrontation over Maori land. 

Statement: The basic issues that have caused confrontations between Maori 

ftlid pakeha authority over Maori land have not yet been ;;ettled. Some 

land claimed by Maoris is still held by others, and any Maori land may 

be taken by the Crown under a.number of acts of parliament. Tracts 

of Maori land may span several borough councils. each of which can 

impose a different set of conditions on land use. Maori land owners 

NY be' prevented from developing their land on the grounds that it 

carries irreplaceable remnants of native forest. Maoris want the 

right to hold. and use (or not use). land that is legally theirs in 

ways that are determined by Maoritanga. not by pakeha ideas of land use. 

National importance scales 

Rank on magnitude scale: 

Position on magnitude scale: 

Rank on category scale: 

Mean category score: 

Computer code: NZPOOR 

34 

32.3 

40 

5.68 

35 

Short title: the distrubution of resources within our society. 

Distribution on category scales 

Issue number 

Statement: There is a sizeable group of people in 'New Zealand who are poor 

in the s~nse that they live under conditions that most of us would 

regard as being below an acceptable standard for our society. These 

people suffer deprivations that include: inadequate housing. clothing 

and nutrition; and poor standards of health and dental care. Poverty 

is more common among larger families, and three times more common among 

Maoris. than in the population at large. Poverty may contribute to 

domestic violence, marriage breakdown, the use of alcohol, racial tension 

and crime. New Zealand society generates enough wealth for all to have 

and adequate standard of living. 

Distribution On category scales 

National importance scales 35 

Rank on magnitude scale: 14 

Position on magnitude scale: 66.4 

Rank on category scale: 10 

Mean category score: 7.23 
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APPENDIX 4D 

A REVIEW OF THE LITERATURE ON FACTOR ANALYSIS 

The following review of factor analysis methodology is 

based on the works of Cattell (1978), Harman (1967), 

Guerin and Bailey (1970) and Kim (1975). Harman (1967) 

and Cattell (1978) are regarded as the "standard works". 

Harman's work is heavily mathematical and his interest is 

in statistical methodology. Cattell, on the other hand, 

is more empirical in his approach. His principal 

interest lies in applications. Because several of my 

experiences with factor analysis confirm Cattell's rather 

firm opinions about how things should be done, this 

review is based principally upon his work. 

Factor analysis is one member of a family of statistical 

procedures called CORAN (multivariate correlational 

analysis). Cattell recognises three main models 

(approaches) within this group: 

cluster analysis; 

principal components analysis; and, 

common factor analysis. 

All of these methods have in common the capacity to 

reduce data from many variables to a few. To Cattell, 

factor analysis is the "reigning queen" of the 

multivariate statistical procedures. 

Factor analysis seeks an underlying pattern of 

relationships in a set of variables. The underlying 

pattern is expressed as a small number of constructs 

(common factors) that can explain, or even substitute 

for, the much larger number of variables. Each of the 

constructs extracted from the data set is built out of 
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variance held in common by several (but not necessarily 

all) of the variables in the set. Thus the purpose of 

factor analysis is to find a new set of variables (the 

factors), fewer in number than the original variables, 

which together express that which is common among the 

original variables. The unique parts of the variables 

(the variance that each variable holds to itself alone) 

take no part in factor analysis. 

THE KEY STEPS IN A FACTOR ANALYSIS 

A typical factor analysis consists of five steps: 

the preparation of an intercorrelation matrix; 

determining the community (proportion of 

variance shared with other variables) of each 

variable; 

the extraction of initial factors; 

determining the number of "true" factors; and, 

rotation of the true factors to simple 

structure. 

Different methods exist for each of these component 

processes, 

analysis" 

packages. 

except the first. Thus the term "factor 

covers a wide variety of methodological 

Unfortunately, the answer obtained from the 

analysis can depend upon the combination of sub-methods 

chosen. While most outcomes have some meaning (some are 

absurd), the utility of factor analysis depends very much 

upon finding a package of methods capable of yielding the 

elusive "best answer" that Thurstone calls "simple 

structure" (Thurstone, 1947). 

THE PREPARATION OF A CORRELATION MATRIX 

A correlation matrix, in which each variable is 

correlated with every other variable, is necessary for 

the determination of communilities. Factor analysis 
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rests on the fundamental assumption that the variance 

associated with each variable is composed of three parts: 

variance held. in common with some other 

variables in the set, as a result of the influence 

of some underlying determiner; 

variance that is unique to that variable 

stemming from its unique nature; and, 

error variance (also unique) as a result of the 

measuremen t process. 

Common variance (communalities) are the "stuff" of which 

common factors are composed. The communality of a 

variable is expressed in its intercorrelations with the 

other n-1 variables in the set. Thus factor analysis 

begins with the preparation of an "n x nil correlation 

matrix. 

ESTIMATING COMMUNALITY AND 

OF FACTORS 

RELATIONSHIP TO THE NUMBER 

Unf art una tel y. no di rec t rna thema tica 1 method exis ts that 

can tease out the common from the total variance. Common 

variance must be. estimated, and for reasons that will 

become clear later, the correctness of the factor 

analysis depends very much upon the correctness of the 

communality estimates. This is the central problem of 

factor analysis, "the problem of communality" (Harman, 

1967). 

Common ways of estimating communalities include: 

the highest correlation value associated with a 

given variable (excluding the main-diagonal value 

of 1) (Harman, 1967); which may be modified 

downwards by an empirical rule (Cattell, 1978); 

and, 

362 



the squared multiple correlation (smc) of each 

variable. This produces an estimate that can be 

demonstrated to be the lower bound of the 

communality. This estimate is favoured by Harman 

(1967). 

The critical significance of communality estimates lies 

in the relationship between estimates made and the number 

of factors extracted from the correlation matrix. 

Cattell states: 

Let us first reiterate the principle that the 

number of factors ~ extracts and the size £i the 

communalities one settles for are organically 

mutually dependent. (p.73) 

Overestimates of communalities will lead to the 

extraction of too many factors, or overfactoring. 

Underestimates will lead to underfactoring. Both under 

and overfactoring are sources of serious error in the 

rotation phase. Underfactoring is more serious than 

overfactoring (Cattell, 1978), but both can be fatal. 

Underfactoring leaves out of the rotation process 

important common variance carried by the rejected 

factors. It also results in spuriously high loadings 

deriving from the factors retained in rotation. 

Overfactoring leads to fission of the true factors and to 

the contamination of the final solution by error variance 

spread around during rotation, since factors beyond the 

"true number" are composed principally (and increasing'Iy) 

of accidental associations of error variance (Cattell, 

1978). 

Thus any objective factor analysis requires a reliable 

method for determining either the communalities or the 

true number of factors. Once one of these is known, the 

other may be derived from it. In the relationship between 
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these two parameters, and in the existance of at least 

one reliable method for determining the number of "true" 

factors, lies the solution to the problem of 

communalities. I will return to communalities after 

considering methods of factor extraction. 

Factor Extraction 

Within the common factor model the most widely used 

process is the 'principal axis method' (Cattell, 1978; 

Kim, 1975). Factors are subtracted, one at a time, from 

the correlation matrix until it is "empty". Correlations 

of variables with the first factor are estimated and a 

product matrix is formed showing correlations among 

variables due to their loadings on the first factor. 

This is then subtracted from the original correlation 

matrix to leave a residual matrix. Factor extraction 

continues until a residual is left that contains 

essentially nothing but zeros. 

Principal axis extraction can be regarded as a 

statistically neutral approach. It makes no statistical 

or psychometric inferences about either the variables or 

cases (respondents). Other extraction methods, however, 

do one or other of these. They can be divided into two 

groups (Cattell, 1978). The first group includes 

cannonical factoring and maximum likelihood methods. The 

second group includes alpha factoring and image methods. 

The cannonical factoring group concentrates on the sample 

of variables while the alpha group emphasises thesample 

of cases, 

Cannonical factoring (Rao, 1965) "adjusts" communality 

estimates in order to derive a solution that maximises 

correlations between variables and factors. The 

variables are considered to be the entire universe of 
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variables but the cases are treated as a sample from the 

universe of cases. Cannonical factoring seeks to 

estimate the parameters of the population of cases (Kim, 

1975). 

Alpha factoring (Kaiser and Caffrey, 1965) also "adjusts" 

communality estimates. The variables are assumed to be a 

sample from the universe of variables and inferences are 

made about the parameters of the population of variables. 

The result is the derivation of factors with the maximum 

degree of generalisability (Kim, 1975). 

Determining the Number of Factors and Returning to 

Community Estimates 

It seems evident that current methods for determining the 

number of factors (one in particular) offer greater 

reliability than methods for estimating communality. 

Cattell (p.53) recommends determining the number of 

factors first and then fitting communalities - which is 
I 

the reverse of the standard approach. 

Four methods for determining the number of factors are in 

common use: 

1. The Kaiser-Guttman rule of stopping the 

extraction of factors from the correlation matrix 

with unities in the diagonal when the eigenvalue 

(latent root) of a factor falls below 1. The 

eigenvalue is the sum of the squares of the 

variable loadings on the factor in the unrotated 

matrix (Guertin and Bailey, 1970) Cattell (p.62) 

considers this widely-used method to be, 

in principl~ and erratic in practice". 

(1974), however, continued to advocate its 
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2. The scree test which depends upon properties of 

slope in a plot of eigenvalues against factor 

number. The scree is strongly recommended by 

Cattell (1978) and appears to have strong empirical 

credentials in studies that produce a 'good scree'; 

3. Percentage of common variance accounted for by 

the extracted factors, which should research a cut 

off value of around 98% (Guertin and Bailey, 

p.114). Cattell considers this criterion to be, 

" ... absolutely ..2l. ~ relevance"; and, 

4. Specific factoring methods that either avoid 

the need for determination of the exact number of 

factors (e.g. image analysis, Kaiser, 1963), or 

converge on factor number and communilities 

simultaneously (e.g. the maximum likelihood method, 

Harman, 1967). Maximum likelihood factoring now 

appears to have become a standard method. 

Unfortunately, it is computationally complex and is 

not available in the SPSS factor programme. 

Of these four methods the scree test appears to have 

strong credentials as a simple yet reliable method for 

determining the true number of factors. While it is 

entirely empirical in nature, Cattell notes: 

The scree has had the most extensive theoretical 

analysis and practical testing among .•. methods 

depending upon properties of the curve in the plot 

of descending root sizes. It concludes that 

extraction should stop where the steeply descending 

curve turns into a gently sloping straight line -

the scree .•• (p.90) 

A scree test is drawn with eigenvalues on the vertical 

axis. Eigenvalues are obtained from an initial principal 

components factoring - i.e., communilities are set at 

unity. Scales are chosen such that the distance 
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representing each additional factor is equal to a 

movement of 0.1 on the eigenvalue scale. Cattell makes 

the following points about the interpretation of factor 

plots (pp.77-80): 

the scree should have a slope of below 40 0
; 

points on the scree should be close to a 

straight line; 

there should be a sharp, but small, break 

between the last point on the slope (the last 

"true" factor) and the first point on the scree; 

there may in fact be between 1 and 3 screes, 

corresponding to plots from: 

real factors that are inadequately 

developed by variables in the study; 

error factors stemming from sampling; and, 

error factors stemming from measurement 

problems; and, 

where the error component of the data is 

large, the scree test will overestimate the 

number of factors by 1 or 2. These common 

error factors will appear as a pattern of 

small, random loadings on the factor pattern 

matrix. 

The relationship between the number of factors and 

communalities also enables communality estimates to be 

improved subsequent to the extraction of initial factors. 

This is the technique of "iterative estimation" (Comrey, 

p.73), which involves: 

1. Initial estimates of communalities. 

2. Initial factor extraction. 

3. Th e calculation of improved communality 

estimates from the sums of squared factor loadings. 

4. The replacement of initial communalities with 

the improved estimates from calculation. 
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5. Iteration of steps 2, 3 and 4 above until 

estimates converge. 

Thus the achilles heel of early factor analysis - the 

problem of communalities - seems to have responded to 

methodological massaging. It is now considerably less of 

a problem than that of selecting a method of rotation. 

The Rationale for Rotation 

Factor rotation depends upon geometric representation of 

the initial f act 0 r mat r i x . T h i sm a t r i x can be 

represented as a series of plots in the k dimensional 

space (where k is the number of factors extracted). Each 

variable may be placed in hyperspace in relation to the k 

axes by geometric representation of its correlation with 

each factor. 

The factor axes to a configuration of variables can be 

rotated to an infinite number of mathematically 

equivalent positions. No matter what position the 

relevant axes are placed in, the resulting factor matrix 

bears a constant relationship to the original correlation 

matrix. Each new position is simply a different "view" 

of the same spatial relationship (Guertin and Bailey, 

1970). 

Factor rotation involves a search for that one "view" 

that is inherently more "meaningful" than all others, in 

the sense that it displays most clearly the underlying 

causes behind the observed correlations (Cattell, 1978). 

In practice, this involves finding a rotated position 

which maximises the zero loadings in the rotated factor 

matrix, separately considered by columns and rows. By 

convention, a "zero" loading is a value between some 

stated bounds, often +.1 (Cattell, 1978). As for other 

368 



steps in factor analysis, a range of rotation methods are 

available, each supported by computer packages, and each 

with its supporters and detractors. 

Approaches !Q Rotation 

Cattell (p.93) provides an explicit warning: 

Having determined the number of factors, and 

holding in his hands an unrotated factor matrix, 

•.. the investigator stands at the most perilous 

phase of factor analysis. However excellent the 

work up to this point, the way in which the next 

step is carried out - that of finding the uniquely 

meaningful rotation - will decide whether a 

conclusion is drawn that is enlightening, or 

somewhat misleading, or positively absurd. 

Rotation may be either orthogonal or oblique. In an 

orthogonal rotation the reference axes are held mutually 

at right angles. This is equivalent to an assumption 

that no relationships exist between the factors, i.e., 

that their intercorrelations are all zero. The 

mathematics of orthogonal rotations is well worked out 

and the majority of computer programmes for rotation are 

for the othogonal case. Oblique rotations allow for the 

assumption that relationships may exist between the 

factors. In an oblique rotation, axes are freed from the 

restriction of orthogonality and may take up oblique 

positions if this assists the task of maximising the zero 

loadings. Harman (p.326) cautions that the mathematics 

of oblique rotations i~ not yet fully res~lved. although 

he finds the more recent "direct oblimin" methods to have 

potential (p.326). Comrey (1973) notes that the most 

difficult problem with oblique rotations lies in deciding 

how much obliquity to accept. Simple structure fails as 

a guide because it is possible to continue improving 
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hyperplanes by allowing axes to go more oblique. He 

proposes that some criterion be found to identify an 

optimal degree of obliquity. 

Both Cattell (1978) and Guertin and Bailey (1970) counsel 

against the uncritical use of orthogonal rotations. 

Their grounds are, first, that the orthogonal 

(uncorrelated) assumption is rarely correct and, second, 

even if it is, an oblique programme will stop at 

orthogonal position. Cattell also cites a number of 

difficulties associated with the standard orthogonal 

programme, VARIMAX. 

Simple Structure 

I have introduced rotation as a search for the most 

meaningful "view" of a factor matrix plotted in the 

dimensional space. That most meaningful view is commonly 

called "simple structure". 

In fact, this is something of an over-simplification. In 

geometric terms each of the factors is a hyperplane (a 

plane in more than three dimensions) through the k 

dimensional matrix which intersects (or passes very close 

to) a large number of points. According to Cattell 

(p.169) the factorial hyperplanes lie in the space of the 

matrix, " ... in as real and substantial a form as cleavage 

planes in some crystal masses, waiting to be found". 

Each point intersected by a hyperplane has a zero loading 

on that factor. The number of points on or close to (say 

between +.1) a hyperpl~ne is the hyperplane count of that 

factor. Simple structure is obtained when the pre

exis ting f ac toria 1 hyperp 1 ane s are 1 oca ted - i. e., when 
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the total hyperplane count is maximised (see Mulaik, 

1972). Cattell, however, requires only two simple (but 

very demanding) tests of simple structure: 

the total hyperplane count must be truly 

maximal; and, 

each factor in the simple structure matrix must 

pass a test of statical significance (Cattell, 

1978, p.176, tables p.554-569). 

Cattell's statistical test for factors derives from 

unpublished tables by Bargmann which estimate the 

probability of locating a hyperplane with that count by 

pure chance from a matrix containing n variables and k 

factors. 

Interpretation 

From the point of view of interpretation, the most 

significant result of the rotation process is a table of 

variable loadings on The loadings are values 

derived from the correlations between variables and 

factors when the correlations between factors have been 

allowed for. For an othogonal solution, therefore, a 

table of variable loadings on factors (the factor pattern 

matrix) will be identical to a table of correlations 

between variables and factors (the factor structure 

matrix). For an oblique solution they will be similar, 

but not identical. It is to the factor pattern matrix 

that one looks, both for evidence of simple structure and 

to interpret factors (Cattell, 1978). 
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Interpretation of factors consists, quite simply, of 

deducing the nature of the underlying determiner from the 

pattern of variable loadings on factors. Cattell (p.233) 

observes that: 

••• the game of factor interpretation can offer to 

the theoretician an intellectual exercise at least 

as entertaining as a crossword puzzle, and as 

demanding as abstract philosophy. He has to ask: 

"What is likely to be positively acting on 

variables a, b, c, etc., inhibiting to variables p, 

q, r, etc., and unable to act at all on variables 

u, v, w, etc? 

Comrey (19 •• ) suggests that all loadings with a magnitude 

of below .3 should be disregarded for interpretation 

purposes. Cattell (p.231), on the other hand, believes 

that all values have interpretational significance. Low 

values, he believes, tell us what a factor is not, and 

knowing what it is not is part of knowing what it is. 

Two other statistics can be of value in interpreting a 

factor pattern matrix. The first is the percentage of 

total variance accounted for by the factors. According 

to Guertin and Bailey (1970), this value indicates the 

"prominence or viability" of the extracted factors. A 

value of 10% is considered so low as to be meaningless; 

while around 60% is considered to be the maximum 

achievable value. 

The second useful statistic is the table of correlations 

between factors (which will apply to the oblique case 

only). Interpretation should take into account any 

discovered positive or negative correlations between 

factors. 
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1·:E:1TS OF £::'11 nON:'lJ::NTAL 
EDlle;,!' I ON 

1:!'l'HCDUC!NG ENVIROtmCHTAL 
Pi'\·.)LlLD1S 

~hy5ical environm~n~ 

~iolcgiCi.11 environment 

resources 

~ccial environment 

economics 

a~"t;h~tics 

WRITTEN CURRICULUM A~ALYSrS 

CURRICULA ALLOWING DEVELOPMENT 

OIREC'!' llEI:'ERENCE 

FVII BIOLOGY: man and biosphere 

FVI OIOLOGY: conservation 
FVII BIOLOGY; man and biosphere 

FVrL BIOLOGY; man and biosphere 

JI-sA SOCIAL STUDIES: people and their 
problems 

FI-I:r: HEALTH: use .o.:f alcohol, tobacco 
FII~ SOCIAL STUDIES: conflict 
FILi ECONOHIC STUDIES: consumer affairs 
FIV SOCIAL STUDIES: socii11 problems; 

participation 
FV HOME ECONOMICS; NZ health problems 

FIll ECONOMIC STUDIES: inequalities and 
income 

INOIRECT OR OPTIONAL RCFERENCE 

Jl-54 SOCIAL STUDIES: current events 
FII SOCIAL STUDIES: changing use of physical 

environment 
FV GEOCRAPHY: understandin,) of current problems 
FV GEOGRAPHY: current NZ and world problems 

Jl-54 SOCIAL STUDIES: current events 
FV GEOGRAPHY: understanding of current problems 
FVII GEOGRAPHY; current NZ and world problems 

JI-S4 SOCIAL STUDIES: current events 
FII SOCIAL STUDIES: how use resources 
FV GEOGRAPHY: unders of current problems 

Jl-S4 SOCIAL STUDIES: events 
FI-II HEAL'l'II: global malnutrition (topic l} 
FIll-IV HONE ECONOMICS: fillnily problems 
FIll-IV 1I0ME ECONONICS: consumer affairs 
FV GEOGRAPHY: understanding of current problems 
FVI GEOGRAPHY: regional problems 
FVII GEOGRAPHY: current NZ and world problems 

JI-S4 SOCIAL STUDIES: current events 

JI-S4 SOCIAL STUDIES: exploring district together 
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LEj'!E~lTS (con tintlcd) 

ENVIRO~ME~T~L SENSITIVITY 
DEVELOPME~T 

physical/biological 

social/cultural 

aesthetic 

C. VALUES AND VALUING 

ell RIUCUT.J\ (con. t inucd) 

DIRECT REli'EHENCE 

Primary-S4 SCIE~CE:4.57 Care of the 
environment 

OUTDOOR EDUCATION: any IGvel 

JI-S4 SOCIAL STUDlES: children and families 
in NZ culturG and 
elsewhere 

1"1 SOCIAL STUDIES: cultural differences 
1"11 SOCIAL STUDIES: sensitivity to needs of 

others 

FIII-V ART: natural and man-made environment 
OUTDOOR EDUCATION: any level 

DIRECT REFERENCE 

primary 54 SCIENCE: 4.58 Care for the 
environreent 

1"1 SOCIAL STUDIES: values arisinig from 
cultural differences 

FII SOCIAL STUDIES: effects of interactions 
upon values 

FIll SOCIAL STUDIES: control and values 
FlV SOCIAL STUDIES: values and beliefs 

(permeates syallubus} 
FV ECONOMIC STUDIES: ethical considerations 

INDIRJ;:CT OR OP'l'IONAL REFERENCE 

FII SOCIAL STUDIES: sensitivity to needs of 

INDIRECT OR OPTIONAL REFERENCE 
If) 
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ELEHENTS (continued) 

D. PROBLEH SOLVING 

E. DEVELOPING ACTION 
STRATEGIES 

F. DECISION ~lliKING 

- bodies 

- participation 
skills 

CURRICULA (continued) 

DIRECT REFERENCE 

FIV SaCrAL STUDIES: resolve conflicts by 
applying national 
proccuurcs 

Primary-54 SCIENCE: 4.57 Care for the 
environment 

FIV SOCIAL STUDIES: involvement in 
controversial issues 

FIll SOCIAL STUDIES; NZ Government, trade 
unions-

FIll ECONOMIC 51'UOIES: Consumers Institute 
,FIV SOCIAL STUDIES: pOlitical activities: 
i I town and country planning 
FIV ECONOMIC STUDIES: community decisions 

FIV SOCIAL STUDIES: participation in 
affairs 

INDIRECT OR OPTION1\!, REFERENCE 

FIV SOCIAL STUDIES: resolve conflicts by applying 
national procedures 

J:'VII Gl::OGRAPIIY: current Nt: and world envir.:Jnmental 
problenls 

FVII BIOLOGY: man and biosphere 

FI-II HEALTH: (topic 3) 
FVII GEOGRAPHY: current NZ and world environmental 

problems 

FIll SOCIAL STUDIES: control, po\vcr. decision-

FIll SOCIAL STUDIES: social control in NZ 
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ELEMENTS (continued) 

G. CONTENT CATEGORIES 

interrelatedness of plants, 
animals 

cycles of energy,materials 

models of systems 

adaption or niche 

population dynamics -
natural populations 

succession 

human management of 
natural systems 

natural history 

CURRICULA (continued) 

DIHECT Rr~PEIU:NCE 

Jl-54 SCIENCE: living things 
FI-II SCIENCE: community study 
FIll-IV SCIENCE: cOlllllltmi orlJ.!nisation 
FVI BIOLOGY: ecology 
PVII BIOLOGY: population biology 

J1-S4 SCIENCE: water cycle 
FI-II SCIENCE: continuni ty study 
FIll-IV SCIENCE: community organisation 
FV BIOLOGY: flow of energy, materials 
FV BIOLOGY; biogeochemical cycles 
FVI BIOLOGY: section 
FVII BIOLOGY: tion section 

PI-II SCIENCE: community study 
FIll-IV SCIENCE: community organisation 
FV BIOLOGY: carbon cycle 
FVI BIOLOGY: ecology section 
FVII BIOLOGY: popUlation section 

FI-II SCIENCE: community study 
FIll-IV SCIENCE: community organisation 
FV BIOLOGY: a 
FVI BIOLOGY: 
FVII BIOLOGY: 

FVI BIOLOGY: ecology section 
FVII BIOLOGY: population biology 

FVI BIOLOGY; ecology section 

FV GEOGRAPHY: farming and forestry 
FVII GEOGRAPHY: farming and forestry 
FVII BIOLOGY: human management 

FVII BIOLOGY: adaption 

INDIRECT OR OPTIONAL REPERENCE 

PIlI-IV SCIENCE:" community organisation 

J1-S4 SCIENCE: living 
FV BIOLOGY: flo,," of energy, materials 
FV SCIENCE: biogeochemical cycles 

FV-VII GEOGRAPHY: permeates syllabi 

PIlI-IV SCIENCE: plant way of life 
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CO:.lTENT ELEMENTS (continued) 

endangered species 

pollution 

finite nature of resources 

growth in the use of 
resources 

low energy/materials 
lifestyles 

renewable and non
renewable 

inventories of energy/ 
resource use 

sustained yield 

cc~on property resuurces 

minerals-formation, 
extraction, use 

CURRICULA (continued) 

DIRECT REFERENCE 

FV SCIENCE: environmental problems 
FVII BIOLOGY: man and biosphere 

! FIll-IV SCIENCE: resource~ and the 
environment 

FV SCIENCE: biogeochemical cycles 
FVII BIOLOGY; man and biosphere 

FV SCIENCE: environmental problems 
FVII BIOLOGY: man and biosphere 

FVI GEOGRAPHY: ,resources and relation to 
technology 

INDIRECT OR OPTIONAL REFERENCE 

FIll-IV SCIENCE: plant way of life 
FIV SOCIAL STUDIES: change brought by technology 
FVI BIOLOGY: conservation 

JI-S4 SCIENCE: Air, Water 
FIll-IV SCIENCE: resources and the environment 
FIV SOCIAL S1'UDIES; change brought by technology 
FVII GEOGRAPHY: environmental problems 

FIll-IV SCIENCE: energy 
FIV SOCIAL STUDIES: management of resources 
FV SCIENCE:' limiting factors 
FVI BIOLOGY: limiting factors 

FIV SOCIAL STUDIES: change brought by technology 
FVII BIOLOGY: man and biosphere 

FIV SOCIAL STUDIES: management of resources 
FVII BIOLOGY: man and biosphere 

FV SCIENCE; environmental problems 
FVII BIOLOGY; man and biosphere 

FIll-IV SCIENCE: energy 

FIll-IV SCIENCE: earth science 
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CO~TENT ELEME~TS (continued) 

recycling and conservation 

NZ's energy resourCes 

energy conservation 

alternative sources of 
energy 

economic wellbeing 
c:,p etc. 

discount rate - present, 
future use 

supply and demand -

economic systems 

other societies' lifestyles 

CURRICULA (continued) 

DIRECT REFERENCE 

SCIENCE: earth science 
SCIENCS: resources and the 

environment 

FI-II SCIENCE: radiant energy 
FIll-IV SCIENCE: resources and the 

environment 

FIll-IV SCIENCE: earth science 

FIll SOCIAL STUDIES: benefits 
economic 

FV ECONOMIC STUDIES: need for 

FVI GEOGRAPHY: nature 

S3-4 SOCIAL STUDIES: other the world 
PI SOCIAL STUDIES: of other 

cultures 
FII SOCIAL STUDIES: interactions between 

groups •.. comparable to NZ 
FIll SOCIAL STUDIES: other societies 
Frv GEOGRAPHY: change in India, China, Japan 

INDIRECT OR OPTIONAL REFERENCE 

FlV SOCIAL STUDIES: change brought by technology 
PV 'SCIENCE: environmental problems 
PVII BIOLOGY: man and biosphere 

FIll-IV SCIENCE: energy 
FIll-IV SCIENCE: electrical energy 
FV GEOGRAPHY: changing appraisal and use of 

resources 

FIll-IV SCIENCE: energy 
FVII BIOLOGY: man and biosphere 

FIll-IV SCIENCE: energy 

FIll ECONOMIC STUDIES: production 

FIV ECONOMIC STUDIES: supply and demand 

FIll SOCIAL STUDIES; benefits of different economic 
systems 

FIll SOCIAL STUDIES: other societies 
FIV GEOGRAPH.Y: change in India, China, Japan 
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:ONTENT ELEMENTS (continued) 

'olynesian lifestyles' 
md culture 

lZ lifestyles and culture 

~ich world poor world 
=nvironmental change -
1at:ural etc. 
technology and change 

Jelfare - distribution of 
Health 

the 

human demography 

transportation 

CURRICU~ (continued) 

DIRECT REFERENCE 

Sl-4 SOCIAL STUDIES: 14::lOri culture 
FII SOCIAL STUDIES: different ethnic origins 
FIll SOCIAL STUDIES: pacific island 

community 
FV GEOGRAPHY: pacific island nations 

Jl-S4 SOCIAL STUDIES: NZ children 
PI SOCIAL STUDIES: selected aspects -NZ life 
FII SOCIAL STUDIES: customs, traditions 
FIll SOCIAL STUDIES: aspects of control in 

NZ sQciety 
ECONOMIC STUDIES: the NZ consumer 

GEOGRAPHY: regions of change 

~IV SOCIAL STUDIES: technology and 

fV ECONOMIC STUDIES: The welfare state 

FLY SOCIAL STUDIES: change through. 
urbanisation 

FIV SOCIAL STUDIES: change through mobility 
of people 

FV GEOGRAPHY: population 

FlV SOCIAL STUDIES: and 

FVI transport 

INDIRECT OR OPTION~L REFERENCE 

FIll SOCIAL STUDIES: Pacific iSland community 
FV GEOGRAPHY: Pacific island nations 

FII SOCIAL STUDIES: customs, traditions 
FIll SOCIAL STUDIES: aspects of control in NZ socie~ 
FV GEOGRAPHY: regions of change 

FIll ECONOMIC STUDIES: d~stribution of resources 

FIll SOCIAL STUDIES; class structure 
FLY SOCIAL STUDIES: welfare act~vities 

PV GEOGRAPHY: location, distance, 
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CONTENT ELEMENTS (continued) 

work and leisure 
inform~tion Qnd 
communications 

social concerns and 
changes 

social crisis and conflict 

urban environmental 
aesthetics 

natural landscape quality 
design as an influence on 
life 
aesthetics and cultural 
identity 

CUl1lUCULJ\ (continued) 

DIRECT REFERENCE 

FIll SOCIAL STUDIES: work and leisure 
PIV SOCIJ\L STUDIES: mobility of ideas 
FVI GEOGRAPHY; influence of flow of ideas 

FIV SOCIAL STUDIES: change in values 

FII SOCIAL STUDIES: coping with disaster 
FIll SOCIAL STUDIES: power leads to conflict 
FIV SOCIAL STUDIES: origins of social 

conflict 

FIII-V ART: forms and influences 
FVI PRACTICAL ART: urban aesthetics 

FIII-V ART: forms and influences 
FVI PRACTICAL ART: landscape qualities 

FIll-IV ART: Maori art 

INDIRECT OR OPTIONAL REFERENCE 

FV GEOGRJ\PHY: interpretation of photographs 
FVI GEOGRAPHY: urban landscape content 
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INSTRUMENTS FOR CLASSROOM RESEARCH 
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CLASSROOM ANALYSIS OF ENVIRONMENTAL EDUCATION 

Observer Date ----------------------------------- -----------------------
Processing code for this observation 

Level ____________ Subj ect/ syllabus 

SUMMARY OF OBSERVATION 

This lesson contained instructional event(s) that dealt with: 

r:J problem description 

[:] problem solving and action 

o decision making o sensitivity/valuing 

c=Jenvironmental education content 

Record any thoughts for future discussion with the teacher about 

curriculum potential: 
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c:Il.1 An environmental problem facing students or their society was 
introduced. (Test: at least the implication that things are 
not what they should be.) 

Describe problem using teacher's words: 

Problem best fits the category of: 

0 2.1 conservation of living things 

D 2.2 injustice social, cultural, economic 

B 2.3 physical resources management and conservation 

2.4 physical environment - management and conservation 

0 2.5 resources for people - health. education, welfare 

0 3.1 chemical contamination/pollution 

0 3.2 none of these 

Scope of problem (as introduced): 

0 4. I local 

0 4.2 national 

0 4.3 global 

PROBLEM SOLVING 

o 5.1 Information or skills important to problem solving were assembled 

o 6.1 Ways of solving an environmental problem were introduced: 

0 7.1 alternative solutions proposed 

0 7.2 one best solution chosen from alternatives 

0 7.3 action strategies proposed 
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o 8.1 Students were involved in problem-solving action. 
action that students were involved in: 

Describe 

o 

Students' action best fits the category of: 

8 9.1 persuasion of other citizens 

9.2 persuasion of those in authority 

0 9.3 management (e.g. recycling, tree-planting) 

0 9.4 consumer action 

0 9.5 none of these categories 

DECISION MAKING 

10.1 The roll or scope of any N.Z. decision making body (council, department, 
tribunal) is introduced: 

Describe the decision making body: 

c:J 11.1 Participation in decision making by citizens is encouraged: 

[] 12.1 avenues for citizen participation are outlined 

o 

o 12.2 participation skills are practised 

o 12.3 participation is initiated 

SENSITIVITY OR VALUING 

13.1 

(Test: sensitivity involves teaching directed at sensory aJ.Jarene8S~ 
feelings and emotional responses. Valuing focuses on studentr;' 
opinions and their justifications~ implication. Where feelings awl 
beliefs are mixedJ record on sensitivity.) 

Sensitivity towards part of the environment is encouraged: 

0 14 . 1 

o 14.2 

o 14.3 

014.4 

there is opportunity to experience the subject (direct or 
audiovisual) 

teaching is directed towards feelings or emotional response 

students express their feelings 

the feelings of others are considered 
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o 15. \. values or valuing is explored: 

0 
0 
0 
D 
0 
0 

16. 1 

16.2 

16.3 

16.4 

16.5 

17. 1 

issue involving value conflict is introduced 

students express own value position 

students consider value positions of others 

implications or consequences of values are explored 

there is opportunity for all to re-assess own value position 

an attempt is made to develop consensus 

Describe the subject of this sensitivity/valuing exercise: 

ENVIRONHENTAL EDUCATION CONTENT 

c=J 18.1 interrelatedness of plants, animals, seasons, climate 

t=J 1S.2 cycles of energy or materials through natural or human systems 

c=J lS.3 diagramatic models of systems 

c=J 1S.4 adaptation or niche 

c=J IS.5 population dynamics - growth curves, birth rates, death rates (not human) 

c=J 19.1 succession - changes in natural systems through time 

c=J 19.2 human management of natural systems - farms, forestry, fishing 

c=J 19.3 natural history or nature study 

o 19.4 endangered species or habitats 

c=J 19.5 pollution of air, water, land 

o 20.1 spaceship earth (the limited nature of all resources) 

o 20.2 growth in the use of resources 

o 20.3 1m, material lifestyle or the steady state society 

o 21.1 renewable and non renewable resources (the words, examples) 

r=J 21.2 the students' own use of energy or resources 

o 2l. 3 sustained yield 

c=J 21.4 cornmon property resources 

c=J 21.5 minerals and energy - formation, extraction uses, stocks or lifetimes 

o 22.1 recycling or resource conservation 

O ?2. 2 N Z I d' _ • ew ea an ,energy resources 

c=J 22.3 energy conservation 

[:] 22.4 alternative sources of energy 
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o 23.1 

o 23.2 

o 23.3 

o 23.4 

o 23.5 

o 24.1 

o 24.2 

o 24.3 

o 24.4 

o 24.5 

o .1 

o 25.2 

o 25.3 o 25.4 

o 25.5 o 26.1 

0'26.2 

o 26.3 

o 27.1 

o 27.2 

o 27.3 

o 27.4 

economic wellbeing - GNP or GNP/cap 

discount rate or present VB future use 

supply and demand - price as an allocator of a resource 

benefits of different economic systems - socialism, mixed, capitalism 

human population size and future - age structure diagrams, trends 

the city - urbanisation or industrialisation 

welfare - distribution of resources within society 

rich world/poor world - distribution of resources between societies 

changes in land, sea, climate - natural and man-made 

technology and the change it brings 

N.Z. lifestyles - past, present, alternative 

Maori and Pacific Islander lifestyles or culture - past and present 

ot~er societies' lifestyles or culture (present only) 

t ation its influence on lifestyle 

work and leisure - resources for recreation 

information and communications as social resources 

social concerns and changing attitudes (e.g. unemployment) 

social crises and conflicts (e.g. natural disaster, warfare) 

urban environmental aesthetics - townscapes, architecture. urban graphics 

natural landscapes and landscape quality 

design as an influence on quality of life 

aesthetics as a reflection of cultural identity. 
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