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IRTRODUCTION

This annotated bibliography samples publications from 1978 to 1988,

The term "integrated science teaching” is used in a broad sense here,
covering such topics as science, society and technology and a variety of
matters of concern to any science educator. Levels include primary,
secondary, higher, vocational and teacher education., It has been necessary
to limit this bibliography to only those items Jdealing with integration
across the whole curriculum such as primary education in a general sense,
as well as environmental educatjon. Also excluded are teaching materials
sold by commercial organizations: which have their own means of
dissemination.

Otherwise, this is not a sclective bibliography in the sense of being
evaluative. In an attenmnpt to meet the needs and resources of educators
worldwide, the sample aims to represent as many local publications as
possible, together with a selection of internationally-known ftems. Only
English language publications have been perused.

The literature over the dicade, published after the bibliography
prepared by Benning et al in Hew Trends in Integrated Science
Teaching, Vol V reveals an evolution in science education more or less
in accordance with the trends identified by Haggis and Adey in 1978 in the
same New Trends . There is now also more opportunity for educators to
find a medium in which to publish their work and views, and it is those
professionals which have made this bibliography possible.

The bibliography containe more than 370 entries which are arranged
chronologically by year of publication. Within each year the entries are
arranged alphabetically by title,

Bach bibliographical entry contains an annotated description of the
subject and a set of keywords which are used In the subject index. (Since
practically all entries diescuss integrated curricula in science education,
these two keywords do not appear in the index). Bach entry is identified by
a sequential number, which ie used in the indexes to refer back to the
entry. The bibliographical entrles section is followed by subject, personal
author, meeting and corporate body, and title and series indexes.

It would not have been possible to find most of the works listed in
this bibliography without the cooperation of the Bodleian Library and the
libraries of the Oxford University Department of Fducational Studies, Kings
College London, the Kings College International Centre, Southampton
University, The British Council, The British Bducational Index of Leeds
University and the Oryx Press as well as by many individual colleagues.

In preparing this work for publication, the author is indebted to the
guidance and editing of the Sclence Rducation Section and the Coaputerized
Documentation and Library Service of Unesco. The Software Development and
Applications Division of Uneaco was instrumental in the computerization of
this information as a data base using the CDS/I1818 softwace, and in
producing the final document in camera-ready form,

This bibliography Ze the firet of a series to be compiled in the field
of science and technology education ueing Unesco's computer faocillties.
Other bibliographies w1l tollow using the same methodology.
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BI1BLIOGRAPHY IN INTEGRATED SCIEMCE TEACHING

MAIN ENTRIES

1978

00001 - The Activity approach in school sclience learning: foundations, theory and

practice, with special reference to Science 6-13 Project and Nuffield ‘0’ Level
Physics Programms. Mwakyembe, Cenesis R.A. London, Centre for Science Education, Chelsea
College, University of London, 1978. 155 p. (eng). (Unpublished M.ED. (Science Education)
dissertation). // University of London. Chelsea College

The concern of the author, a Tanzanian teacher traifner, fs a science teaching and
learning approach to meet the goals of Tanzania’s Education for Self Rellance In the face
of entrenched content-centred practice. Chapter V (90-114) fncludes a review of the
methods of Scfence 5-13 and its strengths. Drawbacks identified Include problems of
communication between teacher and chfld, unreasonable expectations of teachers’ work, and
socfetal resistance.

Keywords: primary school cuririculum; teaching methods; learning methods; activity
learning; Tanzania UR - teacher student relationship; teacher role; pressure groups;
physics education; upper secondary education.

// *Education for Self-reltance® (Tanzania UR) // Schools Counci) Science 5-13
Project (UK) // Nuffield O-1eve)l Physics Programme (UK)

00002 - The Analysis of sclience curricula for Piagetian leve! of demand. Shayer, Michael.
Leeds, UK, Leeds University Centre for Studies in Science Education, 1978. p. 116-

130. (Studies in science education; 5) (eng). // Leeds University (UK). Centre for Studies
in Science Education

Describes a study vased on the analysis of the Nuffield Combined Science curriculum
together with the results of tests on a sample of first year pupfls who had followed the
co'irse for 8 term, The conclusfon {s that, given an adequate exposure to a science course,
puplls’' performance s mostly determined by the level of thinking that puplls have
attained. The author reflects on the origin of Nuffield Combined Sclience (for a selective
school population) and consfders the implications Ffor comprehensive school pupfls. He
suggests an spproach to arriving at a course suftable for a particular class.

Keywords: lower secondary education: educational psychology; child development;
academic achievement; curriculum evatuation; UK - ability grouping; comprehensive schools.

// Nuffield Combined Science (UK)

00003 - Consuwer sclience and cosparison shopping: a short interdisciplinary course. Zipko,
Stephen J. Washington, Heldref, 1978. p. 20-36. (Science activities; 15, 2) (eng).
A ten-day minfcourse {n consumerism s described which utilizes outside speakers,
experiments, audiovisusl material, and field trips to local stores. This Is a junfor high
school course but is adsptable to elementary, secondary or college level.
Keywords: consumer education; learning modules; activity learning: short courses; USA
- home economics education; lowar secondary education.

00004 - Curriculum and langusge: en investigation of a sclence curricutum in two cultural
sottings. 1sa, A.M. Norwich, UK, University of East Anglia, 1978. (1 v. in various
pagings). (eng). (Unpublished Ph.D. thesis). // University of East Anglia (UK)

This study fn the context of Scottish Integrated Sclience was carried out with Scsitish
and Malaysian children aged ;30. The former respanded in English and the latter {n Malay.
Sclentific terms had more everyday meaning for the Scottfsh children than for the
MHalaysian, and the learning materials were found te be related to the Scottish culture but
not to the MWalaysian.

Keywords: education and culture; language barriers; language of instruction;
comparative education; Uk; Malaysia - teaching matertals; educational relevance.

// Scottish lntegrated Science Project (UK)

-1 -
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00005 - Curriculua development for astronosy and earth sciences in Japan. Inamori, Jun.
Tokyo, Japan Society of Science Education, 1978. p. 209-213. (Journal of science
education 1n Japan: 1I, 4 ) (eng). // Japan Society of Science Education
Explainsg that Eariii Sclences is a course of study for senior secondary schools In
Japan, an I(ntegrated science course f{ncluding astronomy, meteorology, geophysics,
geochemistry and geology. Drscribes the history of the curriculum and summarises fit.
Keywords: curriculum deveiopment; earth sciences; astronomy: physical sciences; upper
secondary education; Japan.

00006 - A Detalled teaching nscheme for integrated science. Hong Kong, HKASHE, 1978. p. 46-
96. (Journal of the Hong Kong Association for 5cience and Mathematics Education;

VI, 2) (eng). // Hong Kong Association for Science and Mathematics Education. Integrated
Science Sub-committee

Seeing the need to help teachers, the Assoclation set up a working party. The outcome,
presented here, is a sample set of detailed notes for the teacher (including options for
less able and more able pupils). Even without the official scheme to which these notes
relate, they are of interest as one attempt to provide aid to teachers who have the usval
problems.

Keywords: curriculum guides; teaching guides; classroom techniques; Hong Kong -
ability grouping.

00007 - Elementary school science. Karplus, Robert; Hal), William C.; Elstgeest, Jos;
Morris, Robert W.; Dyasl, Hubert M.; Warren, Keith; Herandez, Dolores F.; Alabi,

Rufus. Paris, Unesco, 1978. p. 47-109. (Prospects: quarterly review of educatton; VIII, 1)
(eng; also in ara, fre, spa). // Unesco

This dossfier consists of efght short papers giving Inputs from USA, Asia and the
Pacific and Africa. Reference Is made to science programmes In these regfons in the
context of aims and strategies of science education, problems of mathematics and language
of Instruction, resources and teacher education,

Keywords: primary school curriculum; educational aims; teaching strategies - concepts;
language of instruction; child development; mathematics education; teacher education; USA;
Australia; Africa; Asia; Philippines; Nigeria.

00008 - Geology, earth science and the core curriculum: geology and the Nuffield Combined
Sclence course. Fleming, D.A,; Sidley, M.J. Keele, UK, Assoclation of Teachurs of

Geology, 1978. p. 35-37. (Geology teaching; 111, 1 ) (eng). // Association of Teachers of
Geology (UK)

Nuffield Combined Science has no geology, so the school has put some in. The modiffied
scheme 1s outlined. ’

Keywords: earth sciences:; geology education; lower secondary education; secondary
school curriculum; UK.

// Nutfield Combined Sclence (UK)

00009 ~ Geology, earth sclience and the core curriculum: geology {n the Schools Councl)

Integrated Science Project (SCISP). Weaver, Rosemary. Keele, UK, Assoclation of
Teachars of Geology, 1978. p. 37-42. (Geology teaching; 111, 1 ) (eng). // Assocliation of
Teachers of Geology (UK)

The author outlines practice in her school, together with some problems. Earth science
Integrates physics, chemistry and blological sciences as well. The puplls have been
enthusfastic.

Keywords: earth sciences; geology education; upper secondary education; secondary
school curriculum; student attitudes; UX.

// Schools Counci) Integrated Science Project (UK)

00010 - History, science and technology. Hennessey, R.A.S. London, HMSO, 1978. p. 20-25.
(Trends in education; 1, Spring1978) (eng). // UX. Dept of Education and Science
The author, a history educator, argues that history has a clear and central role to
play {n developing & curriculum to prepare young people for life In a technolugy-based
soclety. He develops working definitions of science, technology und history. In fect, he
seems to advocate the injection of science and technology iInto history courses, but one
should bevare of pitfalls,
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Keywords: science and technology; history education; general education; educational
relevance.

00011 - Integrated sclience. (La Enseflanza integrada de las cliencias) Hall, William C.
Paris, Unesco, 1978. p. 58-65. (Prospects: quarterly review of education; VIII, 1
) (eng; also in fre, spa). // Unesco

The writer summarises changes fn primary and elementary science fn the previous decade
and proposes a model (concepts-processes-content) which can be used to characterise all
methods of teaching sclence. He f1llustrates with curricula in a varfety of countries.
Trends include change from content to process emphasis, dfscovery, increasing relevance,
environmental science, use of objectives and learning theories, links to other subjects,
and curnriculum development. He stresses the need to fmprove the science background of
teachers, especially if they are to teach fntegrated science, and encouraging them to
produce thefir own courses.

Keywords: primary school curriculum; educational trends; teaching method innovations -
primary school teachers; primary teacher education; educational aims; concepts;
educational relevance; environmental education; learning processes; skill development;
educational psychology.

00012 - Integrateu science at all levels. Adey, Philip S. Tokyo, Japan Soclety of Science
Education, 1978. p. 203-209. (Journal of science education in Japan; 11, 4 )
(eng). // Japan Socfety of Science Education
Outlines the better-known integrated science curricula of the UK and shows that there
is great varfety. There s an attempt to convey what is meant by Integrated scfence and a
brief mention of some of Its advantages.
Keywords: curriculum; UK,

00013 - Integrated science education worldwide., Chisman, Dannis. London, ICASE, 1978. 122
p. (eng). // Internaticnal Council of Associations for Science Education //
International Conference on Integrated Science Educatiocn Worldwide, Nijmegen, Netherlands,

1978
Includes summaries of the working group discussfons (which formed the basis of the
chapters in *"New Trends In Integrated Science Teaching®, v.5) as well as a list of
papers submitted to the groups. Of special value is the full text of the plenary lectures.
Keywords: curriculum development - teacher education; primary school curriculum;
secondary school curriculum; ‘university curriculum; environmental education; health
education; nutrition education.

00014 - Integrated science for the less able. Kellington, Steuart H.; Mitchell, Alison C.
Harlow, UK, Longman Journals Divisons, 1978. p. 129-134. (Remedia) educat ion;
X111, 3 ) (eng).

The article was written shortly after the revision of Scottish Integrated Sclence to
improve fts suftability for pupils over the whole ability range, speclal attention befng
paid to the needs and problems of the less able. It outlines the procedure for the
revision, and improved flexibility. It alsc outlines the various procedures for evaluating
the reviston, and the broad findings, which were encouraging.

Keywords: lower secondary education; low achievers; ability grouping - curriculum
development; curriculum evaluation.

// Scottish Integrated Science Project (UK)

00015 - integrated sclence: reasons and constraints. Fox, M.; Oliver, P.M. Hatfield, UK,
ASE, 1878. p. 16-19. (Education in sclience; 79) (eng). // Assoclation for Science

Education (UK)

In thefr secondary school the authors modified *Sclience for the 70s8® for Years { and
2, Nuffteld Secondary Science for Year 3 and SCISP for Years 3 to 5. They met difficulties
fncluding laboratory factiities, money, techniclian assistance, and resistance from
colleagues and administrators.

Keywords: secondary school curriculum; project implementation - teacher attitudes;
school laboratories; educational administrators; UK.

// Scottish Integrated Sctence Project (UKX) // Nuffield Secondary Sctence (UK) //
Schools Counctl Integrated Science Project (UK)

-3 -



MATN ENTRIES

00016 - Latest devcliopment in Scottish Integrated Sclience. Xellington, Steuart H.;
Mitchell, Alison C. Hatfield, UK, ASE, 15378. p. 725-733. (Schoo! science review;
209) (eng). // Association for Science Educatinn (UK)

The article begins with a birief history of the Scottish Integrated Scfence Project and
then explains why a revisfon was needed. It gives the aims and objectives of the revised
course, the design of the course materials, end describes thie trials and evaluation.
Practising teachers were heavily involved. Notes that the work is part of & process of
cont inuous development.

Keywords: lower secondary education; curriculum development; UK - curriculum
evaluation; ability grouping.

// Scottish Integrated Science Project (UK)

00017 - Huftield Combined Science: do tha pupils understand it? Shayer, Michael. Hatfield,
UK, ASE, 1978. p. 210-223. (Schoo) science review; 211) (eng). // Association for
Science Education (UK)

This curriculum supposed to be suftable for chfldren fn all-sbflfty schools, Is the
most used of all Nuffield curricula. The author, well known for his techniques of
analysing Piagetfan development, shows that the structured development ¢f concepts leaves
most children behind before the end-pofnts are reached (e.g. density as a weight to
volume/ratio concept, pressure as a force per unit area concept). He pofints out that
curriculum development has been carried out by people from the experfence of the (able)
children they had taught and their own development, but that todasy’s schoo! population {s
not achfeving mastery of the minimal objectives. .

Keywords: physics education; lower secondary education; curriculum development;
secondary school curriculum; UX - learning processes; student evaluation; academic
achievement.

// Nuffield Combined Science (UK)

00018 - On the Huffield philosophy of science. Stevens, Paul, Oxford, UK, Carfax
Publishing, 1978. p. 99-111. (Journal of the Philosophy of Education Society of

Great Britain; XI1) (eng). // Philosophy of £ducation Society of Great Britain

Explores the terms heurfstic method, hypothesis, discovery, direct observation asnd the
Nufffeld Spirit. Generally, he criticises some of the theory underlying modern science
courses and the way It works in practice. He sees an Important fncompatibility between
learning and dfscovering. The errors can give rise to psychological mistakes. We need a
differcant baslance between discovery methods and more traditfonal demonstration methods.

Keywords: curriculum; science philosophy; concepts: teaching method innovations;
heuristic method (teachirg); educational trends; educational psychology; activity
learning: practicums; demonstrations (educational).

// Nuffield Science Teaching Projects(UK)

00019 - The Role of sclence education in a developing country. King, Winston K. Accra,
Ghana, GAST, 1978. p. 20-24. (Journal of the Ghana Association of Sclence
Yeachers; XV11l, 2) (eng). // Ghana Association of Science Teachers
with particular reference to the Carfbbean, the suthor attempts to clarify the
meanings and functfons of sclience and technology and argues that sclence educatfon leads
to & way of )ife that Is essential for citizens in developing countries.
Keyxords: educational goals; developing countries; civic education; Caribbean,

00020 - Schoot science for the cducation of all. Davison, A. Hatfleld, UK, ASE, 1878. p.
343-344. (School science review; LX, 211) (eng). // Association for Science
€ducaticn (UK)
The author judges that there Is total confusion In the curriculum planning of sclence,
as an element In the whole curriculum of British schools. He sees the need for debate.
Keywords: core curricutum; curriculum developmant; UK.

00021 - Schools Council modular cudi'zas in technology. Page, R.L. Hatfleld, UK, ASE, 1978.
p. 342-343. ($2hool sclence -aview; LX, 211) (eng). // Association for Science
Education (UK)
The curriculum development strategy Is flexible, involves oractising teachers, furthar
educetion lecturers and {ndustrislists and embraces Inservice teaciiar ¢“'cation. The

-4 -
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flexible spproach should appeal to teachers.

Keywords: technology; curriculum development; tearning modules; modular $nstruction;
UK - inservice teacher education; higher education; industry and education.

// UK. Schools Council // Modular Course in Technology (UK)

00022 - Sciance for the least able pupils, leading to a CSE qualitication. Peck, M.J.;
Williams, I.P. Hatfield, UK, ASE, 1978. p. 353-357. (School science review; XL,
211) (eng). // Association for Science Education (UK)

The difffculties faced by non-academic pupils and the needs of an assessment procedure
for these children are identified. Featuires of the course (which draws on a range of
British resources) are outlined.

Keywxords: ability grouping; slow learners; comprehensive schools; examinations; core
curriculum; upper secondary education; UK - activity learning; reading ability.

00023 - Science in general studies: has it a place? West, R.W. Macclesfield, UK, General
Studies Association, 1978. p. 8-11. (General studies: 31) (eng). // General
Studies Assoclation (UK)

The writer Is concerned about the weakness of the three A-level curriculum in the 6th
and 7th years of secondary school. Therefore the question is how can general studies
become suffictently general to include sn apprcciation of scifence and technology as we!l
as literature, the arts and social sciences., He suggests strategies for such a curpiculum.

Keywords: sixth forms; genera) education; upper secondary education; secondary school
curriculum; spectatization - science and technology; humanities education; social studies;
UK: curriculuvm development.

00024 - Should science be included as part of gensral studies courses? Lyth, M.
Macclesfied, UK, General Studies Association, 1078. p. 17-19. (General education;
31) (eng). // Genera) Studies Association (UK)

Gives aims of a science component of a course for non-science specialists In the sixth
form. Ends by advocating the SCISP Patterns scheme, seefng It as a useful resource for
sixth form general studies. He provides a short list of other reading.

Keywords: sixth forms; general education; upper secondary education; UK.

// Schools Counci) Integrated Science Project (UK)

00025 - The Social function of science education. Williams, W.F. London, HMSO, 1978. p.
32-35. (Trends in educatlion; 1978, 1 ) (eng). // UK. Dept of Education and Science
The asuthor was one of the founders ¢f the 51SCON project for university sclence
students. He explains the ratiorale of the project and outlines the materfals produced.
Keywords: sociology of sclience; university curriculum; curriculum development; UK.
// Science in a Soctal Context (UK)

00026 - Some implications of research conducted in mathematics education, psychology and
socfo-linguietics in Papua Hew Guinsa. Meek, C. Suva, Fiji{ Mathematics

Assoclation, 1978. p. 13-20. (eng). // Fij4 Mathematics Assoclation // Fij% Mathematics
Association. Conference, Suva, 1978

This significant article stresses the Influence of culture and language on Western-
style problem-solving abrlfIty, and reminds ve of the I(mplfcations for currriculum
development.

Keywords: education and culture; language barrfers; mathematics education; problem
solving; curriculum developmant; Papua New Guinea - sociolinguistics.

00027 - The Sources of learning of young children. Dyasi, Hubert M. Accra, Ghana, GAST,
1978. p. 9-14. (Journal of the Ghana Assoclation of Science Teachers; XVII, 2)

(eng). // Ghana Assoclation of Sclence Teachers

The Program Director for the Sclence Education Program for Africa (SEPA) outlines
thiee distinct sources of learning which enter iInto almost every SEPA lesson: tradition,
experience and reflective abstraction. An {mportant article from an iInsightful. original
and experfenced educsator.

Keywords: education and culture: learning processes; primary school currfculum;
cultural fdentity; Africa - reasoning.

// Sclience Education Programme for Africa
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00028 - Unified science and teacher‘s conceptual level. Heikkinen, Michael V.; Armstrong,

Terry. Bowling Green, Ohio, School Science and Mathematics Association, 1978. p.
513-516. (School science and mathematics; LXXVIII, 6 ) (eng). // School Science and
Mathematics Association (USA)

Teachers are seen as having attained dfffering conceptual levels, this influencing the
extent to which they can use data from multiple sources and the level at which they can
use knowledge. Thus the teacher’'s approach to teaching the subject s affected, and only
at the higher conceptual levels will teachers be able to unify their teaching.

Keywords: teacher effectiveness; educational psychology: teaching methods.

00029 - Ways of assessing how effectively a curricular innovation has been implexented.
Brown, Sally. Penang, Malaysia, SEAMEO-RECSAM, 1978. p. 25-37. (Journal of science

and mathematics education in Southeast Asfa; 1, 1) (eng). // SEAMEQO. Regional Centre for
Educat ion 11 Science and Mathemat ics

Discusses some of the ways In which Interviews, questionnalres and classroom
observation may be used to explore the extent to which curricular fnnovations are being
Iimplemented In schools. The focus Is on exploring the problems of fmplementation of the
Scottish Integrated Science Scheme used in Scotland.

Keywords: currficulum evaluation; educational innovations; teacher effectiveness; UK -
interviews; questionnaires.

// Scottish Integrated Science Project (UK)

1879

00030 - "Acceptability Equations® and case studies of threo major disasters involving
industrial chemicals. Burton, W.H. Hatfield, UK, ASE, 1979. p. 624-634. (School

science review; LX, 213) (eng). // Association for Science Education (UK)

A description of an approach used in a sixth form General Studfes Sclfence and Soclety
course. The case studfies are frightening.

Keywords: upper secondary education; general education; social problems; man-made
disasters; UK - teaching strategies.

// "Science in Society® (UK)

00031 - Alternative technology=non conventional renewable. Richmond, Peter E. London,
Institute of Physics, 1978. p. 1. (Physics education; xiv, 1 ) (eng). // Institute

of Physics (UK)

well known for his interest in solar energy Investigations in schools, the author
sugpests that the time may now have come for school! physics to go ’‘applied’. Alternative
technology uses basfc physics, and energy 1s a theme for fntegrated science it ever there
was one. No community in the world, he argues, can afford to neglect the study of the
capture of energy from renewable sources.

Keywords: physics education: energy education; renewable energy SOUrces; solar energy.

00032 - Alternatives for science education: a consultative docusent. Hatfield, UK, ASE,
1979. 61 p. (eng). // Association for Science Education (UK)

The document aimed to stimulate discussion which would lead to a fornard looking
sclience education policy of the Assocfation through the 80s. Part 1 Is a8 historical review
attempting to fdentify elements in the develupment of British education which account for
the state of education fn the 70s. Part 2 broadly surveys the present. Part 3 presents
options for the future, each covering three phases: (1) 5-11 years (2) 11-16 years (3) 16-
18 years. Three models are presented In order of (ncreasing fnnovativeness.

Keywords: primary school curriculum; secondary school curriculum; upper secondary
educat ion; educational trends; UK - educational nistory; educational innovations;
curricutum development.

1SBN: 0-902-786-49-0.

00033 -~ The Assesament of project work in sclence. Lancaster, Colin M. Cave Hil,
Barbados, School of Education, Uniersity of the West Indtes, 1879. p. 18-26.
(Caribbean journal of science education; 11,01) (eng). // University of the West Indies
(Barbados). School of Education
Reviews the nature and aims of project work In science and suggests an Instrument fonr

-6 -
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assessment of secondary school integrated sclience projects.
Keywords: student projects; evaluation methods; secondary school curriculum;
Caribbean.

00034 - Bibliography on integrated science education. Benning, Barbara; Lockard, David;
Showalter, Victor; Thomson, Barbara. Partis, Unesco, 1979. p. 175-226. (New trends

in integrated science teaching; 5) (eng; also in fre, spa). // Unesco // International
Conference on Integrated Science Education Worlidwide , Nijmegen, Netherlands, 1978

An annotated bibl{iography of 457 items covering work published since volume II] (1974)
of this New Trends series, which also contains a bibliography on integrated science
education.

Keywords: bibliographies.

00035 - Bibliography on integrated science education. Benning, Barbara; Lockard, David;
Showalter, Victor; Thomson, Barbara. Paris, Unesco, 1979. p. 175-226. (New trends

in integrated science teaching; 5) (eng; also in fre, spa). // International Conference on
Integrated Science Education Worldwide, Nijmegen, Netherlands, 1978

An annotated bibliography of 457 ftems covering work published since Volume [1]1 (1974)
of this New Trends series, which also contalined a bibliogrsphy on fntegrated science
education.

Keywords: bibliographies.

00036 - Chemistry for artists and art buffs. Denio, Allen A, Hew York, American Chemical
Society, 1979. p. 30-33. (Journal of chemica) education; 66, 1) (eng). // American

Chemical Society

This course provides an attractive Introduction to chemfistry for a group of students
who would normally avoid traditional chemical ccurses. Topics fnclude color, pigments,
metals, ceramics, glass, paints, plastics, fibers, and dyes.

Keywords: art education; chemistry education; interdisciplinary approach - curriculum
guides; higher education.

00037 - Children‘s abilities in using seven of Plagat’s logical operations in problenm
solving. Sintoovongse, K.; Wattanaseree, U.; Tantriratana, K. Penang, Malaysia,

SEAMEO-RECSAM, 1979, p. 5-156. (Journal of science and mathematics education in Southeast
Asta; 11, 0202) (eng). // SEAMED. Regional Centre for Education tn Science and Mathematics

A report on research with Thal children. The results showed that older chtldren were
able to outperform younger chfldren in some of the operations but not In others: and that
the new That science textbook had no influence on the performance of the older children,
Implfcations for the teaching of science are discussed.

Keywords: mental davelopment; problem solving: academic achievement; teaching
strategies; Thailand - age differences: textbooks.

00038 -~ Cognitive development in soms Caribbean secondary schools. Adey, Philip S.
Kingston, Jamatca, University of the West Indies, 1979. p. 197-220. (Caribbean

journal of education; V1, 3) (eng). // University of the West Indies (Jamaica). School of
Education

A report of a study of some 2300 chitldren sgad 11 to 15 In the four largest Caribbean
countries in four kinds of secondary school. Coynftive levels, rates of development, and
sex differences have importent (mplications for curriculum and teaching method.

Keywords: secondary school studants; secondary school curriculum; Caribbean - teaching
mathods; sex role; cognttion; child developmant.

00039 - Co-oparation batwosn cousins: science and mathematics educators 100%x at what s
possible and what has proved not possible. Fensham, PeterJ. London, Taytor and
Francis, 1079. p. 347-352. (European journal of science education; 1, 3) (eng).

This 1s a somewhat critical review of the outcomes of an ICSU/Unesco meoting. The
suthor seems to feel that panticipants took & rather simplistic view of the fssues,
problems and challenges, and the anrticle could lead to debste between scierce and
mathemstics teachelr educatora. The title of the article Is not particularly Informative.

Keywords: mathematics education; teacher education; teacher attitudes; educational
coordination.
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// International Counci) of Scientific Unions // Unesco // Meeting on cooperation
between science teachers and mathematics teachers, Bielefeld, Germany FR, 1978

00040 - CXC and science: some issues about Basic and General Proficiency. Brathwaite,
workeley E. Cave Hil11, Barbados, University of the West Indies, 1979. p. 26.28.
(Caribbean journal of science education; 1, 1 ) (eng).

Examing the Caribbean Examinations Council! Fact Sheet just before the first CXC
examinations, the writer discusses the definftfons of Basfc and General Proficiency levels
and thefr implicatione for science programmes. He shows that there are a number of [ssues
which have not received attention.

Keywords: upper secondary education; Caribbean.

// Caribbean Examinations Council

00041 - Do they teach physics abroad? Vries, P.J. de. London, loP, 1979. 65 p. (Physics
education; X1V, 2) (eng). // Institute of Physics (UK) ’

A Dutch educator compares the number of physics periods in various countries, and
concludes that {n Britain there is time to link science In soclety compulsorily to
physics, chemistry or bfology (f one of these is studied to A level. In Holland In 1980
about 10X of the examinations were linked to science in socfety for the schools that ask
for 1It.

Keywords: upper secondary education; physics education; comparative education;
Netherlands; UK - biology education; chemistry education; examinations.

00042 - Do you really care? Sandercock, Ted. Parkside, South Australian Science Teachers
Assoctation, 1979. p. 41-43. (South Australian Science Teachers Association

journal; 792) (eng). // South Australian Scleance Teachers Association

Discusses the development of programs for Australfan secondary school students of year
11 and 12. A modular science syllabus which has been developed in New 2ealand and some
examples of how some Australian schools have devised unified sclience programs are also
discussed.

Keywords: learning modules; modular instructfon; interdisciplinary approach; physical
sciences; upper secondary education: Australia - curriculum development; New Zealand.

// Hew Zealand Modular Science

00043 - Educationa) research snd science teaching. Whitfield, Richard C. Hatfield, UK,
ASE, 1979. p. 411-430. (School science review; LX, 212) (eng). // Association for
Science Education (UK)

The author observes that sclience educators have been as slow as any other kind of
ecucators to base the process of teaching on research, but that the climate s changing
considerably. Science teachers are Increasingly coming to see the need to take research
findings fnto account when axecuting their work. The article describes snd comments on
some results In science educsation.

Keywords: educational research; teacher attitudes; curriculum development; teaching
methods; UK.

00044 -~ Environmental approach: primary science curriculum, Belize. Raymond, Ernest.
London, International Counci) of Assocliations for Science Education, 1879. p. 40-

45. (Science education for progress: a Caribbean parspective) (eng). // International
Assoctations for Science Education

Out!lines REAP, the Rural Education and Agriculture Projfect of Bellze, uhich (ntegrates
rural environmeatal knowledge, skills and attitudes into a curriculum the aim of which fa
educetion relevant to the Belizean child.

Keywords: rural education; environmental education; agricultural education;
educat ional relevance; rural environment; primary school curriculum; Belize.

// Rura) Education and Agriculture Project (Belize)

00045 - PFacts or principles: directions in science education. Malcolm, G.N. wWellington,
New Zealand Science Teachers Assoctation, 1979. p. 27-30, 35-38. (M Z science
teachsr; 21) (eng). // New Zealand Sclence Teachers Association
Briefly reviewing the f(deologlies of the waves of post-Sputnik curriculum developers,
and views on the nature of science, a professor of physical chemistry concludes that



MATN ENTRIES

school courses shoulu contain both facts and principles, He challenges many of the bellefs
of sclence educators of the day, and suggests that curriculum development has ended up not
very far from its starting point.

Keywords: curriculum development:; science philosophy; educational aims; educational
trends.

00046 - A Further 100k at some old myths. Woolnough, Brian E. Hatfield, UK, ASE, 1879. p.
21-24, (Education in science; 81) (eng). // Association for Science Education (UK)
Some very interesting trends In O level, A level. CSE and university entries are
given.
Keywords: educational trends; examinations; educational certificates; upper secondary
ejucation; UK.
// General Certificate of Education (UK) // Certificate of Secondary Eaucation (UK)

00047 - Home economics totiay and tomorrow. Chambers, Judy. Dunedin, New Zealand,
Assocliation of Home Sclence Alumnae, 1979. p. 72-80. (Journal of the Assoclation
of Home Scterce Aluinae New Zealand: LXVIII) (eng). // Association of Home Science Alumnae
(New Zealand)
This article will be of Interest to those concerned about genersl issues of
curriculum, and the relationship between science education and home economics education.
Keywords: home economics education; {interdisciplinary approach; educational trends.

00048 - The Implemantation of curricula adepted from Scottish Integrated Sclence.

Willtams, lolo Wyn, Jerusalem, lsrae) Science Teaching Centre, Hebrew University,
1979. p. 205-299. (Curriculum implementation and its retationsh'n to curriculum
gevelopment in sclence) (eng). // Hebrew University (1srael). Science Teaching Centre //
Seminar on Curriculum Implementation and its Relationship to Curriculum Development in
Science, Jaerusalem, 1978

Scottish Integrated Sclence formed the foundatfon of lower secondary science curricula
in a number of different countriea of the Commonwsalth (n the Jate 1960s and carly 1970s.
The adventages and disadvantages are identified.

Keywords: curriculum development; lower secondary education; educational cooperation;
comparative education - UK; Trinidad and Tobago:; Malaysia; Lesotho; Botswana; Swaziland;
Hong Kong; Bruneti; lsrael,

// Scottish Integr2tsd Science Project (UK) // West Indies Science Curriculum
(Trinidad and Tobago) // Mataystan Integrated Science // Boleswa Integrated Science
(Africa) // Hong Kong Integrated Science // Brunel Integrated Science

00049 - The Implenantation of curriculua change in school science In England and Wales,
Waring, M. London, Taylor and Francis, 1979. p. 257-2756. (European journal of
science education; I, 3) (eng; abstr. tn fre, ger).

The limited evidence availsble suggests that, fn the dissemination and diffusion of
curricula, the project teams were not too successful In developing teechers’ perceptions
of the projects’ messages. Acrordingly, and also because more attention was paid to the
materials than to the teachers, implementation has been less than expected, The writer
concludes that fnnovation needs to srise from teachers working together (with some outside
help) on classroom-based action research, reflecting on their own practice and building a
body of theory rooted In the real world of the classroonm,

Keywords: educational innovations; curriculum development; teacher effectiveness;
fnservice teacher education; UK - educational aims; teaching materials; curriculum
research;: teacher attitudes; classroom environment.

00050 - Innovations in science and technology sducation, v.1. (lanovaciones en la

educacionen clenclas y tecnologla, Vol 1) Laytov~. Dsvid. Paris, Unesco, 1986. 168
p. (Innovations in sclence and technology education; 1) Zéng: also in ara, fre, spa). //
Unesco

Chapters from a variety of contributors cover teaching of the various sclientific

disciplines. Irtegrated and Interdisciplinary sclfence teaching, education in technology.
nutritfon and health. social relevance, teaching in relatfonship to the local environmant
and 1inks with fndustry snd asgriculture are included. The book I8 addressed to science
sducators, alnistry of education officifals and practising teaschers.
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Keywords: teaching method innovations - primary education; secondary education;
community development; biology education; plotechnology; chemistry education; teaching
methods; physics education; mathematics education; <omputer assisted instruction; computer
applications; calculating machines; educational cooperation; curriculum development.

1SBN: 92-3-102374-8(eng); 92-3-202374-1(fre); 92-3-302374-5(spa); 92-3-602374-6(ara).

00051 -~ Integrated science education in primary schools in Rome: the research project of
the university-school group. Arca, M.; Vicentini-Missoni, M. London, Taylor and
Francis, 19879. p. 125-128. (European journal of science education; I, 1) (eng).
Outlines the project of the University of Rome and its philosophy. Mentions the
desired nature of educational research.
Keywords: primary school curriculum; Italy - teachers; curriculum development;
educatfonal research.

00052 -~ Integrated science to O-level: a cese study. Lambert, Ernos N. London, ICASE,

1979. p. 46-51. (Science education for progress: a Caribbean perspective) (eng).
// International Council of Associations for Science Education // Conference on Science
Education for Progress: a Regional Perspective, Bridgetown, 1979

As the first Caribbean Examinations Council examination In the core subject integrated
sclience Is (fmminent, the leader of the Syllabus Panel (& school tescher) discusses
measures necessary to facllitate fts implementation. These Include enhanced ’'marketing’,
fncreased flow of {nformation to science teachers. the exploitation of a full range of
strategfes for teacher reorientatfon and for revision of the syllabus, clar!(lcatlon of
the practical and project work elements, and the production of guides,

Keywords: examinations; core curriculum; upper secondary education; Caribbean -
curriculum develtopment; inservice teacher education; refresher courses: practicums;
student projects; teaching guides.

// Caribbean Examipations Council

00053 - The Introduction of {integrated sclience teaching {n Swaziland, 1872-1078. S)Vimming,
David. Accra, Ghana, GAST, 1079, p. 39-45. (Journal of the Ghana Association of

Science Teachers; XIX, 1 ) (eng). // Ghana Association of Science Teachers

Describes the rationale and background of the Swariland Integrated Sclience Project and
fts initial impetus from the Swazriland Science Teachers' Assoclation. From five existing
projects West Indies Science Curriculum Innovation Project was selected as the most
suftable for adaptation to the Swariland Integrated Science Project. Describes the
cdevelopment and trial procedures, which were concurrent and which were typical of that
cra. Includes 8 description of how the teachers were prepared and how examiners were
controlled.

Keywords: curriculum development; lower secondary education; Swaziland; Carfibbean.

// Swaziland Science Teachers Assoclation // Swaziltand Integrated Science Project

00054 ~ Investigating the human environment: tand use. Hickman, F.M. Boulder, Colo., BSCS,
1979. p. 7-16. (Biological Sciences Curriculum Study journal; 11, 1) (eng). //
Biological Sciences Curriculum Study (USA)

An outline, with examples, of a curriculum emphasising problem-solving and decision-
making. It s Intended to be used In a varfety of classes from soclal studies to advanced
science.

Keywords: interdisciplinary approach; secondary education; problem solving; decision
making; USA - land use; environmental education; soctal studies.

00055 - Lifelong education: a new challenge. Gestrelius, K. London, Taylor and Francis,
1979. p. 277-292. (European journal of sclience education; 1, 3) (eng: abstr. in
fre, ger).

The concept of lifelongp education, recurrent education and 1ifelong lesrning are first
explored. Necessary conditfons for lifelong learning are outlined. A Unesco study
developed a set of criteria for determining factors favourable to lifelonyp learning. the
criteria belng listed here. The suthor describes how these were aspplied In Sweden, and
gives the results of the analysis. Deficiencies are identifled. Science educators
elsexhere could find this anticle of Interest In judgfng whether what goes on in schools
and In sclence teasching Is conductive to lifelong development.

- iNn o
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Keywords: Vifelong education; recurrent education; learning processes; adult
education; adult learning; Sweden.
// Unesco

00056 - Mathematics modeling: a new approach to teaching applied mathematics. Burghes,
O0.N.; Borrie, M.S. London, Institute of Physics, 1979. p. 82-86. (Physics
education; XIV, 2 ) (eng). // Institute of Physics (UK)

Belleving that applied mathematics Is too fdealised to Interact with reality, the
authors suggest s new approach, which they call applicable mathematics. The possible
relationship with physics, chemistry, technology, economics, management, geography,
demography, bfology/medicine and sport are illustrated.

Keywords: mathematics ecucation; interdisciplinary approach; teaching strategles.

00057 - A Mode) of test dovelopment procedure for Nigerian Integrated Science: the
construction and evaluation of a test to measure 3 unit on motion. Oyebanji, P.K.;

Lockard, David. Ibadan, Nigeria, STAN, 1979. p. 64-67. (Journal of the Science Teachers
Association of Nigerta; XVIII, 1 ) (eng). // Science Teachers’ Association of Nigerta

The development procedure, and evaluation of the test, are described. The test |s not
@fven.

Keywords: educational testing: curriculum evaluation; Nigeria.

// Higerian Integrated Science Project

00058 - The Modern trends of sclience education in prisary schouls. Yeoh Oon Chye.
Singapore, Science Teachers’ Association of Singapore, 1979. p. 30-40. (Scientas;

X111, 2) (eng). // Science Teachers’ Association of Singapore

Believes that school sclence education should leave students Interested In science and
prepared to cope with the future. Identifies five pedagogical elements of science
education: pupll, teacher, objectives, content and the environment for sclierce teaching
and learning, and discusses these briefly. Diagrammatically summarizes the Interpretations
of fnquiry by varfous authorities. Finally asks nine questfons intended to help a teacher
analyse whether her curriculum s In keepfing with trends.

aeywords: primary school curriculum; educational aims; motivation - student attitudes;
toacher attitudes; classroom environméent; teacher effectiveness; activity learning;
Singapore.

00059 ~ Modular courses in technology at O Level and CSE. Page, R.L. London, loP, 1979. p.
265-261. (Physics education; X1V, 4) (eng). // Institute of Physics (UK)
A flexible approach to courses which can be taught by efther sclence or craft teachers
or both, ’
Keywords: technology: learning modules; modular instruction; upper secondary
education; examinations; UK.
// Wodular course in Technology (UK)

00060 - The Wesd for a blosocliology. Wallace, B. Boulder, Colo., BSCS, 1979. p. 1-3.
(Biological Sciences Curriculum Study journal; 11, 1) (enrg). // Blological
Sciences Curriculum Study (USA)

Author of 8 book on socfal biologQy, and designer of a course called Blology and
Soclety for non-msjors at Cornell University, the asauthor belfeves that the time has come
for a new discipline, blosociology. Welding together sociologists and blologists, such a
discipline should be iIntroduced at once into the university curriculum. Goals,
organisation snd content are suggested.

Keywords: biology education; soclology: interdisciplinary approach; university
curriculum; USA - 1ife sciences.

00061 - New trends in integrated sclence teaching, v.8. (Nuavas tendencias en la ensenanza
integrada de las cienclas V) Reay, Judith. Paris, Unesco, 1979. 238 p. (New trends
in integrated science teaching) (eng; also in fre, spa). // Unesco // Internationa)
Conference on Integrated Sclence Education Worldwide, Nijmegen, Netherlands, 1978
The book Is the outcome of a conference which atmed to take atock of the development
over the previous decade and to look forward to the 80s and beyornd. A number of chapters
are summaries of the plenary addresses. The rest reflect working group discussfons and the
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experience of a varfety of specialfsts. Appendices include a 457-item bibliography on
integrated science education, guidelines on the iIntroduction of integrated science., and
information about the authors of these and other papers presented for discussion.
Keywords: educational trends - curriculum development; curriculum evaluation;
educat ional levels; teacher education; educational relevance; teaching materials; teaching
methods; general education; bibliographies.
ISBN: 92-3-1017567-8.

00062 - 1970: progress and pronine. Mayer, W.V. Boulder, Colo., BSCS, 1979. p. 1-2,
(Biological Sciences Curriculum Study journal; 11, 3) (eng). // Biological

Sciences Curriculum Study (USA)

85CS claims to be transdisciplinary in concept but Is frankly hard-sell. Those
Interested In issues of the socfal and human context of biology teaching, and fn values
and ethics, could find a critical examinatfon of the article useful.

Keywords: biology education; Vife sciences: interdisciplinary approach; USA - social
valtues; ethics of science; humanism.

00063 - Piggy-in-the-Micdle: a plea for cooperation between mathematics and science
teachers in sacondary schools. Turner, Anthony D, Hatfield, UK, ASE, 1979. p. 773-
778. (Schoo! science review; LX, 213) (eng). // Association for Science Education (UK)
There 1s a mismatch between the epproach of teachers of sclence and mathematics. The
article suggests some reasons for this, and some changes In approach which might help to
solve the problem.
Keywords: mathematics education: teacher attitudes; teaching strategins.,

00064 - President’al address: what next? Booth, MNorman. Hatfield, UK, ASE, 1979. p. 153-
166. (Schoo) science review; LXI, 214) (eng). // Assocliation fcr Sclence Education
(UK)

From his long experience the ASE president urges teachers to remember how and why they
are teaching science In an age ol accelerated aclence and technology. He suggests that
training courses may be turning teachers iInto slaves of educational technology, and asks
teachers to lnosen thefr bonds and become liberated. Teachers will recognize the wisdom
and experience In this article. .

Keywords: teacher attitudes; educational aims; technological change - teacher
education; aducational technology: teacher responsibility; teaching strategtes.

00065 ~ Problems in the organisation and implementation of a mode! integrated science
course in Migerian schools. Orlatifo, S.0. Ibadan, Nigeria, STAN, 1879. p. 89-83.

(Journal of the Sctence Taachers’ Association of Nigeria; XVIl, 3 ) (eng). // Sclience
Teachers’ Assoctation of Nigeria

Thir was a background psper for a workshop to revise STAN's Nigerian Integrated
Science Project. As auch, It attempts to fdentify Issues about the teacher, laboratory
space 4nd facilities, and the learner and his background. The paper also reports on an
opinican poll taken of teachers and students, and makes recommendations for the workshop.

Keywords. curriculum development: curriculum evaluation; lower secondary education;
Nigeria - teacher attitudes; student attitudes: school laboratories.

// Nigerian Integrated Science Project

00066 - Pupils’ attitudes to the social implications of sclence. Ormerod, K.B. London,
Taylor and Francis, 1979. p. 177-189. (European journal of science education; 1,
2) (eng).

A follow-up on the author's earlier *attitudes to science® work through extension of
the SOCATT (social implicatfons) sub-scale. Links reported for SOCATT/Science Subject
Preference, while weak, are of interest; so, too, are those with Teacher Liking. Useful
background readfng for science educators at al) levels, especially teachers, teacher
trafners and currfculum developers. »

Keywords: student attitudes: soctal values; UK - teacher student relationship.

00067 - Recosmandations on the revision of junior secondary science bated on observation
in the classroom. Wilson, James D. Victoria, B.C., BC Science Teachors
Association, 1979. p. 24-26. (The BC science teacher; XXI, 2) (eng). // British Columbia
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Science Teachers’ Association (Canada)

A practising teacher’s views and suggestions related to scope and sequence In a
ministry course. Worth reading by those evaluating similar programs.

Keywords: lower secondary education; classroom environment; curriculum development;
curricutum evaluation; Canada.

00068 - The Relevance of new science and related education in Bangiadesh: some satient

features. Ullah, A.K.M, Obaid. Rombay, British High Commission, British Counci)
Oivision, 1979. p. 5-9. (Bombay science and education newsletter; 70) (eng). // British
Counci)

Identifies aspects of new draft natfonal curricula, The emphasis on technology Is
outlined and justified as an ald to national development. In an attempt to end the
isolation of educated people from the masses, human and socfal qualities are to be
developed, and the new curriculum Integrates the humanitfies and social sciences with
science and technology. Vocational education has been introduced side by sfide with general
education after primary level. An emphasis on work-orfented educatfion as an integral part
of general education Is intended to ensure the all-round development of personalfty. Among
the compulsory subjects is one which relates education to Iife and the environment, a
combination of social sciences and physical and biologfcal scliences. Finally, the
currfculum Is Intended to stimulate originality snd creativity (although the primary aim
of educatfon is to produce efficient and shi!led manpower).

Keywords: general education; educational relevance; education and development;
interdisciplinary approach; educationa)l goals; Bangladesh - technical and vocational
education; manpower neads; physical sciences; Jife sciences; soclal studies.

00069 - A Review of iIntegrated science education worldwide. Haggis, Shetla M.; Adey,
Phi1ipS. Leeds, UK, Leeds University Centre for Studies in Science Education,

1979. p. 69-89. (Studies in sclienca education; 6) (eng). // Leecds University (UK). Centre
for Studies in Science Education

Aims to provide an overall picture of the state of Integrated scfence education today,
and to fdentify worldwide trends in the developmeni of teaching and learning In Integrated
sclence.

Keywords: curriculum; curriculum development; educational trends; comparative
mivcation,

00070 - Rural Education and Agricultural Project in Belize. Raymond, Ernest. Cave Hil},
Barbados, University of the wWest Indies, 1978. p. 20-30. (Caribbean journal of
science education; 1, 1 ) (eng). // University of the West Indies (Barbados)

REAP 18 designed for children remaining In primary school after the age of 11 years.
Observing that REAP has much to offer in terms of educational and economic development,
the writer outlines the education and development strategies used In the first phase of
the project. Educetors will recognise the significance of these strategies, and the
article should be consulted by those Interested in relevant development In education.

Keywords: rural education; agricultural education; loM~~ secondary education; Belize -
educational strategles; educational relevance.

// Rura) Education and Agriculture Project (Belize)

00071 - Sclience and soclety. King, Winston K. Cave Hi1), Barbados, School of Education,
Untversity of the West Indies, 1979. p. 4-7. (Caribbean journal of science

education; I, 0101) (eng). // University of the West Indies (Barbados). Schoo) of
Education

Soclety Is seen as an essentfal concern in school science courses. A set of eleven
topfcs are suggested, to ensure that Caribbean youth Is trafned. not only as sclentists,
but as responsible citizens.

Keywords: socia) responsibility; civic education; Caribbean - education and
employment; educational relevance.

00072 - Science curriculum and cognitive tevels in the Caribbean. Adey, Philip S. London,
Chelsea College, University of London, 1879. 257 p. (eng). (PhD dissertation). //
University of London. Chelsaa College
The study contains an analysis of WISC fn terms of cognitive demands and sets this
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against cognitive levels found in Caribbean children on the basis of Pfagetian measures.
In general, a mismatch was found, and there {s discussion of the implications for science
curriculum development .

Keywords: academic standards; academic achievement; curriculum development; curriculum
evaluation; secondary school students; Caribbean - educational psychology.

// Plaget, Jean // West Indies Science Curriculum (Trinidad and Tobago)

00073 - Sclence curriculum directions: purpose planning and perspective. Ramsey, Gregor.
wellington, New 2eatand Science Teachers Assocfation, 1979. p. 40-45. (N Z science

teacher; 21) (eng). // New Zealand Science Teachers Association

Aims in science teaching In the decadeun from the 1950s to the 1980s are compared. The
Ifnteractfon between science teaching and scclety fs considered, and the writer predicts
inat teachers will face ever-increasing challenges In the future.

Keywords: educational trends; educational aims; social needs; teacher responsibility;
New Zealand.

00074 - Science education and national development. Madras, India, ICSU-COSTED, 1979. p.
9. (COSTED newsletter; 1V, 2) (eng). // International Counci) of Scientific
Unions. Committee on Science and Technology in Developing Countries // Seminar on Science
Educatfon and National Development, lbadan, Nigerfa, 1979
The report focuses on the generation of public understanding of science and

technology.
Keywords: education and development; science popularization:; science and development -
scientific Viteracy. *

00075 - Science education in Europe at secondary school level. Gibb, M., Belgium, ICASE,
1979. p. 5-9. (ICASE newsletter: VI, 4) (eng). // International Council of

Associations for Sclence Education

An article arising from a round-tsble discussion In Luxembourg, at which participants
reported practices, attitudes and constralints in elight countries. Similarities and
differences are of interest, and the article ends by pointing out the close relationship
between science teachers assocliations and curricular reform.

Keywords: curriculum developmant; comparative education; Western Europe.

00076 - A Sclence teaching project in the primary school in Morway. Johansen, 0.E. Geneva,
Advisory Committee on Physics Education of the European Physical Soclety, 1079, p.

11-12. (Europhysics education news; 7) (eng). // European Physical Soclety. Advisory
Committee on Physics Education

‘Meet Nature* Is an adaptation of SCIS. Important features cof primary science
curricula are summarised.

Keywords: primary school curriculum; Norway; USA.

// "Weet Nature® (Norway) // Science Curriculum Improvement Study (VUSA)

00077 - SLIP kits. Coombes, S.D. Hatfield, UK, ASE, 1979. p. 28-40. (Schoo) science
review; LXI, 214) (eng). // Assocliation for Science Education (UK)
The onrticle describes how groups of teachers went about making teaching packages, with
help from fndustries.
Keywords: technology; learning modules; teaching matertals; industry and education; UK
- teacher role.
// "Science Lessons from Industrial Processes" (UK)

00078 - Soaps and cdetergents: a "soclal® treatment. Rust, R.C. Hatfield, UK, Assocliation
for Science Education, 1979. p. 635-64t. (School science review; 213) (eng). //
Assoctation for Science Educaticn (UK)
Soap lends itself to a *social” trestment without disturbing the overall framework
ol any chemistry or integrated science course. This article provides a number of
interesting facts and a teaching approach which should take only one or two periods.
Keywords: chemistry education; teaching matertals; experiments (lessons); teaching
mathods; secondary school curriculum; UK.
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00079 - Spreading the message. Harris, J. London, Institute of Physics, 1979. p. 432-433.
(Physics bulletin; xxx, 10) (eng). // Institute of Physics (UK)

October 1979 was designated ’‘International Energy Conservation Month’ and this issuve
of the Bulletin invited » number of articles on the matter. This srticle outl.,nes a number
of educational programmes developed in Britain, from primary to university and for the
public.

Keywords: energy education; science popularization; energy conservation; UK - primary
school curriculum; secondary school curriculum; higher education,.

// 1nternational Energy Conservation Month, October 1879

00080 - A Survey of the teaching of integrated sclence in Kaduna State. Aminu, Dorayt
Mohammed. lbadan, Nigeria, STAN, 1979, p. 88-86. (Journal of the Science Teachers’

Assocliation of Nigeria; XVIII, 1V ) (eng). // S5cience Teachers’ Association of Nigeria

The survey was based on a questionnaire to teachers, and embraced teacher
qualifications and experience, proportion of timetable allocated to integrated science and
practical work, teaching methods and textbooks. The writer concluded that a pressing need
was inservice and preservice teacher education programmes, as well as programmes for
training of school laboratory attendants., The textbooks need revision.

Keywords: curriculum evaluation; Nigeria - teacher effectiveness; teacher education;
inservice teacher education; activity tearning; school laboratories; textbooks.

00081 -~ Third internationa) confsrence on integrated science education. Becht, Paul A.;
Gadsden, Thomas. London, Taylor and Francis, 1979, p. 109-112. (European journal
of science education; I, 1 ) (eng).

A aummary of the proceedings of the 1978 Ni jmegen Conference. There is a list of the
working group pspers and thelr authors. Comments on the problems of obtainfing Information
on developments, these partiy solved by conferences and Unesco’s ‘New trends In
integrated science teaching® series.

Keywords: international conferences; fnformat fon sources; educational trends.

// lnternational Conference on Integrated Science Education Worldwide, Hijmegen,
Netherlands, 1978 // "New trends in integrated science tear~hing®

00082 - UN Conference on Science and Yechnology for Developmant: the {sportance of
education and training. Malvern, UK, ICSU-CTS, 1979. p. 10-15. (ICSU-CTS

newstetter; 3) (eng). // International Counci) of Sclentific Unions. Committee on the
Teaching of Science

The paper arqgues that the healthy growth of science and technology in any country
depends critically on the asvallablility of technically and scientifically trained manpowenr.
Transfer of technology demands & scientifically literate public with self-reliance and
understanding, and this In turn demands massive reappraisal of existing courses at schools
and univerasities,

Keywords: science and development; scientific personnel training; technology transfer;
manpower needs - scientific Vileracy: tochnical education; curriculum evaluation;
untversity curriculum; vocational training; science popularization.

00083 - Wildlife conservation: the need for expansion in education. Horne, S.D. Hatfield,
UK, ASE, 1978, p. 142-146. (School science review; LXI, 214) (eng). // Association

for Science Education (UK)

1f conservation discussions are to go beyond emotion, they should be associated with
scientific knowledge. The First part of the article provides some (nformation; It then
goes on to present a powerful plea for more attention to wildiife conservation in
classrooms and examination syllabi. Important reading for all science teachers.

Keywords: wildliife protection; conservation of nature; soctal responsibility;
curriculum development; examinations.

1980

00084 - Applied sclence: & course for puplils of low sducationa) achievement. Clegg, A.S.;
Morley, M. Hatfield, UK, ASE, 1080. p. 454-463. (School sclence review; 216)
(eng). // Association for Science Education (UK)
A set of modules is outlined In an attempt to teach some science to those who normelly
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stay away from ~lass or exhibit disruptive behaviour, As & result, attendance rose to
above 90X end some puplls gained CSE passes. Certainly worth trying in comprehensive
schools.

Keywords: achievement motivation; low achievers; learning modules; teaching
strategies; UK - educational attendance; comprehensive schools; modular instruction,

00085 - Yhe Assessment of pupitis’ parformance in science education in Japan. Nishinosono,
H. Tokyo, J.pan Society of Science Education, 1980. p. 149-161. (Journal of
science education in Japan; 1V, 4) (eng). // Japan Socliety of Science Education
The article outlines a variety of techniques for obtsinfing Information about pupills’
thinkfng. Some can be computenr-processed, even In the classroom, some are open-ended, all
appear to be Innovative. This article is for researchers.
Keywords: student evaluation; academic achfevement; avalyation methods; Japan.

00086 - Balanced science approaches. Winnerah, J. Hatfield, UK, ASE, 1980. p. 24-26.
(Education in science; 86) (eng). // Association for Science Education (UK)

The author argues for balanced science courses for all if we are to have an adult
population informed abcut science and technology, and scifentists, engineers and
technologists Informed sbout all the scifences and educated (n the humanities and the arts.
Excellent reasons spainst early specialization are given.

Keywords: genera) education; scientific titeracy; sclience popularfization;
specialization; core curriculum.

00087 - Biomechanics in schools. Vincent, J.F.V, Hatfield, UK, ASE, 1980. p. 648-663.
(Schonl science review; 217) (eng). // Association for Science Education (UK)

Most blolugical ‘materials’ are not at all, but structures. Investigation of these can
be truly sctentific, and therefore demand integratfon of biology with chemiastry and
physics. Poss'bly (and sadly), this article could prove more fnteresting to physical
sciontists than to life scientists. Recommonded for any A-level or tertiary teacher
attempting to make his teaching more scfentific. .

Keywords: activity learning; blology education; physics education; chemistry
education; teaching maethod innovations:; upper secondary education; higher education; UK,

00088 - Coamittee on Sclence and Technology in Developing Countries. Radhakrishna, R.
York, UK, TUPAC Committee on the Teaching of Chemistry, 1980. p. 9-11.

(Internattional newsletter on chemical education; 14) (eng). // International Union of Pure
and Applied Chemistry. Committee on the Teaching of Chemistry

The Sclentiffc Secretary of COSTED outlines the terms of reference, aims and some of
the programmes of the Committee. Although moat of its activities seem so far to have beéen
confined to Asia, there seems no reason why sclfence educators elsewhere shouvld not attempt
to avail themselves of its help.

Keywords: educational assistance; science and technology; Asfa; developing countries.

// Committee on Science and Technology in Developing Countries

00089 - Constraint and autonomy in Australian secondary science education. Fensham, Peter
J. Ltondon, Taylor and Francis, 1980. p. 189-206. (Journal of curriculum studies;
X11, 3 ) (eng).

The suthor claims that the Australian Science Educatfon Project must be one of the
most extensively studied curriculum projects In the world, describes the major studfes and
fdentifies lessons for further curriculum development in science education In Australia.
He argues that curriculum developers have tended to concentrate on individual factors and
to ignore socfal ones where the schooling system /s an instrumentality In society as a
whole. Further, science curriculum development has a time dimension which leads to gaps
between intentions and fmplementations, as the social scene and schools undergo rapid
change.

Keywords: curricutum development; curriculum evaluation; educational relevance;
Australia - lower secondary education; educational trends.

// Victorian Junior Secondary Science Project (Austratia) // Australtan Sclence
Education Project
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00090 - Continuity and diversity in the classroom. Williams, Sandra E. Boulder, Colo.,
Mountainview Publishing, 1980, p. 9-19. (Outlook; 37) (eng).

Described 1s a teaching methodology which includes enrfchment of the students’
learning experiences througii an Integrated approach to curriculum development, using
continuity of curriculum as the major objective. The teacher’s responsibility in this
approach is to point out patterns and explore and talk about patterns fncluded iIn the
students’ experiences. ’

Keywords: educational aims; curriculum development; teaching strategies - primary
school! curriculum; USA.

00091 - Designing an assessment system on the principles of criterion-referanced

measurement. Kellington, Steuart H.; iitchel), Alison C. Hatfield, UK, ASE, 1980.
p. 765-770. (School science review; LX!, 217) (eng). // Association for Science Education
(UK)

Describes a Scottish system similar to that used by the Caribbean Examinatfons Councl)
and, much later, by GCSE of England and Wales. The purposes and nature of criterfon-
referenced assessment are out!ined, together with guidelinez for carrying out the
assessment and ulfng the resulits.

Keywords: examinations; educationa) measurement; student evaluation; UK - educational
aims,

// Scottish Integrated Science Project (UK)

00092 - Enroiment trends in science during the 1870s. Osborne, Roger., Wellington, New
Zealand Science Teachers Association, 1980. p. 15-20. (N 2 science teacher; 27)

(eng). // New Zealand Science Teachers Association

Most of this paper consi{sts of graphs of enrolments in New Zealand In varfous subjects
fn forms 3, 6 and 7 (of secondary education). As in other countries, physics and chemistry
are low, espectfally for gfirls, Interestingly, at Form 5, biology Is falling steadily,
giving way to ‘science’, which by 1979 was taken by some 55X of children.

Keywords: upper secondary education; enroiment; elective courses; Hew 2ealand -
physics education; chemistry education; biology education; phystical sciences: life
sciences; girls education,

00093 - Environmental education: a suggested strategy for Jamaica. Dutton, R. Kingston,
Jamaica, Untversity of the West Indtes, 1980. p. 43-63. (Caribbean journal of
education; V11, 1 ) (eiig). // University of the West Indies (Jamaica)

This article is Introduced by an outline of the worldwide EE movement, followed by o
more epecific look at the Jamaican situation., The bulk of the article centres on a
suggested map of EE in Jamaice, with four components: teacher educatfon, primary and
secondary educatfon, sdult education and Information, and professional and vocational
training, There fs & bibliography of 87 items.

Keywords: environmental education; Jamaica - teacher education; primary school
curriculum; secondary school curriculum; aduii education; vocationatl training;
bibliographies.

00094 - Evaluation in a developing context: constrzints on the evaluation of an integrated

sclience course in Ghana. Lutterodt, Sarah A. Hamburg, Germany FR, Unesco Institute
for Education, 1980. p. 80-95. (Internattional review of education; Xxv, 1) (eng). //
Unesco Institute for Education (Germany FR)

Hard-nosed evaluation was Inhibited by meny factors familiar to those with similar
experfiences elsewhere in the Thirg World. However, a wealth of useful informatfon was
ottained, and the author concludes that it Is possible to carry out useful evaluation in
spite of limited resources. Her experfence reinforces arguments for evalustion of the
flluminative variety.

Keywords: curriculum evaluation; developing countries; Ghana - secondary school
curriculum; evaluation methods.

// Project for Sclience Integration (Ghana)

00095 - Evatuation of science curriculum: some Instrusments. Mallik, Uptal. New Delhi,
NCERT, 1980. p. 17-25. (School science; XVIIl, 3) (eng). // National Counci) of
Research and Training (Indta)
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Begins by clarifying some {ssues of evaluation and lists criteria for judging
curricular materials, Goes on to describe how science curriculum analyses are used and
carried out. Ends by suggesting a scheme for the Indian context.

Keywords: curriculum evaluation; evaluation metnods - India.

00096 - An Evolving polfcy for science curriculun, Heaney, J.C. Hatfield, UK, ASE, 1980.
p. 24-26. (Education in science; 90) (eng). // Association for Science Education
(UK)

The article discusses the need for the ASE to respond clearly, quickly and
authoritatively to iInftiatives and proposals from elsewhere. He describes progress towards
arriving at a policy which reflects the views of the large membership, a process which
began with the consulting document, *Alternatives for science education®. Principles,
aims and concepts are already agreed upon, and are listed In this article.

Keywords: educational policy; educationa? aims; educational coordination; teacher
associations; UK - curriculum development.

// *Alternatives for science educaticn: a consultative document® (UK)

00097 - Examinations for an integrated scienca dagree programue., Moss, G,0. London, IoP,
1980. p. 302-306. (Physics education; XV, 5 ) (eng). // Institute of Physics (UK)
Exeaminations at an Australian university are analysud for skills tested. Emphases
appear to be ldiosyncratic and anyway not well relates to the skills needed by science
graduates.
Keywords: examinations; university curriculum, educational aims; educational testing;
higher education; Australia.

00098 - An Expsrience in teaching integrated sclience. Holbrook, J.B. Hong Kong, HKASME,
1980. p. 111-121. (Journal of the Hong Kong Association for Science and

Mathematics Education; VII1, 2) (enq). // Hong Kong Association for Science and
Mathematics Education

A non-Chfnese speaker undertook 8 trial to teach science to Form | students with a
minimal grasp of English., Well-illustrated worksheets wore found to be very helpful. The
fnveatigatfon showed that (t was possible to teach in English, but whether or not It s
desirable iIs another question. The policy of the Hong Kong Educations! Department Is
criticised. The article Is of interest to those concerned with the problem of atandard
English as a medium of iInstruction In societies whose vernacular s different.

Keywords: language of instruction: language barrfiers; classroom techniques - teaching
strategies; teaching materials; Hong Kong.

00099 - Experimants of RECSAM in developing sciences and mathematics Instructional
sateriats. Chin, P.S. Penang, Malaysia, SEAMEQ-RECSAM, 1980. p. 15-26. (Journal of

science and mathematics education in Southeast Asia; 111, 1) (eng). // SEAMEOQ. Regional
Centre for Education in Science and Mathematics

The project features a research base, a systems appoach. and si:ience/mathematics
orientation. The objectives of the teaching materinls are listed. An example of a unit {s
gliven, and development strategfes are outlined.

Keywords: mathematics education; primary school curriculum; curricitium development;
teaching matertals; South East Asia.

00100 - Heads, hearts and hands: future alternatives for science esucation. Fensham, Peter
J. Wellington, New Zealand Science Teachers Association, 1980. p. 31-36. (N 2

science teacher; 27) (eng). // New Zealand Science Teachers Associxi‘lon

Faflure of the *heads® science curricula of the 60s and the *hearts” curricula of
the 70s Is explained by the fact that neither s like (he "hands®” or "doing*® science
that scientists practise. It is argued that once students acquire practical skills In
science, In sitvations meaningful and relevant to them, the effects will be lasting qnd
soclal responaibility will fall naturally iInto place. The article s worth reading by
secondary and tertiary science educstors who see the need to re-sppraise curricula.

Keywords: activity learning; educational relevance; educational innovations -
secondary school curriculum; currfculum evaluation; university curriculum; educational
trends; New Zealand.
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N0101 - ldentification of sclience teacher compatencies for impiementing 1SI1S minicourse
instruction. Chiappetta, Eugene L.; Collette, Alfred 7. New York, John Wiley,

1980. p. 63-58. (Science education; 64, 1) (eng).

ldentified and ranked in this study sre such teacher competencies for successful
fmplementation of the 1515 program as: uses a variety of instructional strateglies,
promot2s Indiv{dual Instruction, provides humanistic learning environment, controls the
classroom, and organfzes the classroom to facilitate instruction. The appendix lists
affective competencies and personality characteristics,

Keywords: secondary school curriculum; teacher effectiveness; teacher qualifications;
teacher behaviour; secondary school teachers; USA.

// Integrated Science Instruction Study (USA)

00102 - In-service training of teachers including the retraining of teachers of other
subjects. Ramsey, Gregor. London, CASME, 1480. p. 45-57. (Teacher education for

nat fonal developient: the training of sclience and mathematics educators with special
reference to the soctal context) (eng). // Commonwealth Association of Science, Technology
and Mathematics Educators // Commonwealth Associattion of Science, Technology and
Mathematics Educators. South Pacific Regional Seminar, Darwin, Australia, 1980

The paper attempts to clarity issues for discussion In the conference. It fncludes
some research findings on the effectiveness of in-service programmes. In discussion, the
group advocated mass and on-going fn-service training aims. Practicalities were also
suggested.

Keywords: teacher education; retraining; evaluation of education; Oceania; inservice
teacher education - education and development; educational aims; distance education.

00103 - Integrated science unit., Vella-Zarb, T.A. Waterloo, Ont., University of waterloo,
1981, p. 11-14, (Chrm 13 news; 118-118) (eng). // University of wWaterloo (Canada)
The unit (s a study of urfne, Integrates skills asquired In physics., concepts learned
fn chemistry, principles of health and topics learnec In hiology. Huch of It can be
carrfed out at home. Full detalls are given for the teacher, and there should be few
lopistic problems. ’
Koyworus: sacondary school curricutum; teaching strategies; experiments (Vessons);
Canada - student projects: practicums,

00104 - International environmental education: the myth and the reality. Aldrich, J.L.
London, CASME, 1880. p. 32-39. (Commonwealth Association of Science, Yechnology

and Mathematics Educators journal; I, 1) (eng). // Commonwealth Association of Science,
Technology and Mathematics Educators

This article looks back to IEE over a decade, attempts to clarify the concept, and
ltooks forward to a new phllosophy of mankind In nature.

Keywords: anvironmental ceducation; educational cooperation; science philosophy;
aducational trends - humanism; environmental perception.

00105 - Marine education. Washington, NSTA, 1980. 62 p. (Sclence and children; XvV1Il, 2)
(eng). // National Science Teachers Association (USA)
The whole issue is devoted to marine education and Is of Interest to anyone teaching
primary or junior secondary students.
Keywords: primary school curriculum; lower secondary educatiun; oceanography
education; marine education.

00106 - Nuclear powsr and the science cus/riculum, Scott, W. London, loP, 1980. p. 286-288.
(Physics education: XV, 5) (eng). // Institute of Physics (UK)

The argument is that school science curricula are out of step with technological
change In soclety. While the facts of nuclear progress are tsught, the technologies and
possible soctial effects are not. An iInformed public is needed for deciston-making, and &
radical change fn schoo) science curricula may be needed.

Keyxords: new technologlies; secondary school curriculum; soclial responsibility;
scientific Viteracy; UK - nuclear energy; educational relevance.
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00107 - Primary school science. Douglass, Raphael; Durgadeen, Lucy. St. Augustine,
Trinidad and Tobago, University of the West Indies, 1880. p. 10-13. (Socfal
studies education; 17) (eng). // University of the West Indies (Trinidad and Tobago)

An outline of the early stages In the develoupment of SAPATT (s followed by a brief
acccunt of the preparations of teachers for the Common Entrance science examination. The
article ands with six specimen questions, one for each of the Bloom cognitive levels, and
an explanation of these levels. Tests specification and content are alsc given,.

Keywords: primary school curriculum; curriculum development; primary teacher
education; inservice teacher education; examinations; Trinidad and Tobago.

// Science: a Process Approach for Trinidad and Tobago

00108 - Problems of innovation in the Japanete science curriculum. Imahori, Kozo. Tokyo,
Japan Soclety of Science Education, 1980. p. 139-148. (Journal of science

education in Japan; 1v, 4 ) (eng). // Japan Society of Science Education

MHost of the article deals In general terms with science education In Japan, providing
a fafr amount of data. The last part of the article claims that Interdfsciplinary or
nultidisciplinary curricula are very effective In attalining the important objective of an
understanding of nature or natural phenomena, as one’s general culture. There is a brief
outline of some Jspanese Integrated sclience curricula, Teachers’ problems are identified.

Keywords: educational innovatlons: curriculum development; interdisciplinary approach:
education and culture; Japan - conservation of nature; teachers.

00109 - Qualified to teach? Manuel, D. Hatfteld, UK, ASE, 1980, p. 26-27. (Education iIn
science; 86) (eng). // Assoctiation for Science Education (UK)

If science teachers are to provide appropriate sclience sducation for all, the demands
on them require that they should have real Intellectual ability and flexibllity. This Is
more likely to be true (n the case of bifology teachers. 8iology graduates are also more
likely than othar science graduates to be teaching Integrated science courses.
Implications for the profession are discussed.

Keywords: teacher offectiveness; teacher qualifications; core curriculum - teacher
cducation; biotogy education.

00110 - Questions of primary sclience: important questions which have besen asked by
teachers, with some practical answers. ward, Alan. Hatfield, UK, ASE, 1980. p.
639-647. (School sclence review; 217) (eng). // Assoclation for Sclence Education (UK)
The author attempts to describe primary scfence fn a way which will convince teachers
that they are cepable of teaching It In & way that is faithful to science. Process Is
emphasised,
Keywords: primary school curriculum; teacher effectiveness; teacher attitudes; skill
davelopment - teaching methods; teaching strategies; UK.

00111 - Sclence and education. Renwick, W.L. New Zealand, New Zealand Science Teachers
Assoctation, 1980. p. 6-14. (N Z science teacher; 27) (eng). // New Zealand
Science Teachers Association

The Director-General of Education reviews curriculun development iIn New Zealand since
1945, and identifies directions for the future. Blurring of the boundaries between
disciplines is projected, and more attention to social responsibility. There Is 8 vseful
append!x which analyses the contribution of science curriculs at various !evels to fifteen
varfous aims of education.

Keyworgs: curriculum development; educational trends; educational relevance;
educal fonal aims; New Zealand.

p ]
00112 - Sclence and soclety studies In the school curriculum, Solomon, Joan. Hatfleld, UK,
ASE, 1980. p. 213+219. (School sclence review; LXI1, 219) (eng). // Association
for Sclence Educatton (UK .

The articic comments on the ASE's consultative document. ]t considers how to bridge
the gap between the schoolchid 4nd his society by using the socfal dimensfons of science.
An outline of & proposed syiiabus of the SI1SCON course 1s given, and a suggerilcn !2 =ade
for teachers to implement some of the *Alternatives for sclfance educatfon® ’rom thelr
own experience and endcavours.

Keywords: educational relevance; soclal values; upper secondary education - teacher
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associations; teaching strategies; UK.
// °"Alternatives for science education: a consultative document® (UK) // Science in
a Soctal Context (UK)

00113 - Science: breadth, balance and potential) in the 11-18 curriculusm. Yeoman, G.D.
Hatfield, UK, ASE, 19880. p. 147-152. (School science review; LXIl, 218) (eng). //

Association for Science Education (UK)

The author takes a critical Jlook at the ASE'’s consultative document. He then produces
8 model of curriculum development for the 80s which contrasts with that ¢f the 60s. He
belfeves that the time has come for theory and research to be taken Into account, and that
teachers are now Iin a posftion to select, for thelr own pupfls, from the !arge amount of
currfcular materials avaflable.

Keywords: educational trends; seconoary school curriculum; curriculum Jevelopment;
educational reform; teacher role; UK - curriculum research.

// "Alternatives for science education: a consultative document® (UK?

00114 - Science education: further thoughts. Prestt, Brenda M. Hatfileld, UK, ASE, 1080. p.
31-33. (Education in science; 87) (eng). // Association for Science Education (UK)

Facing the problem of teachers, the writer proposes a simple rilvision of scifence
tesaching into three stages, which separate out the processes of 1clfence. Her experience s
that primary teachers will be quite comfortable with stage 1, wh- ch fncorporates just over
half of trhe hierarchy of processes. It Is the higher processes wiiich frighten many
teachers, and these would appropriately be left to the secondary level. For the 13-i6
level, she proposes a core plus uptfons, the A level syllabuses to be based on the core
and nothing else, which would encourage freedom in the options at the earlier stage.

Feywords: teaching strategies; primary school curriculum; secondary school curriculum;
teacher attitudes; UK - core curriculum; elective courses.

00115 - Science for all on trial, Lambert, E. Norman. Port-of-Spain, Association of
Princ'pals of Public Seccndary Schools of Trinidad and Tobago, 1880. p. 25-28.

(Education forum; 1, 2 ) (eng). // Association of Principals of Public Secondary Schools
of Trinidad and Tobago

The first part of this article presents arguments for the integration of science up to
16¢. The second part Identifies needs of sclence teachers and makes suggestions for their
resolution.

Keywords: upper secondary education; secondary school teachers; secondary teacher
education; Trinidad and Tobago.

00118 ~ Sclence report. McCilenan, Vilma. Kingston, University of the west Indies, 1980. p.
5-10. (Science education newsletter: XI, 2) (eng). // University of the West

Indles (Jamatca)

A participant at a meeting in Grensda outlines the OAS Project set up In 1974 but
seeming to have kept a low profile ever since.

Keywords: science popularization; nonformal education; scientific literacy;
educattonal assistance; Caribbean.

// OAS // Wultinationa) Project for the Development of Strategies to Achleve
Scientific Literacy and Technolopy Awareness in Caribbean Countries

00117 - Sclence, socfety and trends in science education: some thoughts on the developsent

of integrated science In the educationa) systems of the worid. Manzelll, Paolo.
London, Taylor and Fruncis, 1980. p. 253-260. (European journal of science education; 11,
3 ) (eng: abstr. in fre, ger).

The writer argues that the development of schooling policies, and a sclence
curriculum, ayst recognise evolving socfo-economic circumstances. The sclience curriculum
should have.a utllitarian accent on work. No longer should every soclety follow a sclence
currfculum to produce students with a *speclalized limited perspective® which preperes
people for narrow roles Iin a8 hierarchical social structure. A research-oriented integrated
currfculum {3 required.

Keywords: educational policy; curriculum; soclo-economic factors; educational
relevance; education and empioyment - career development; educational research;
educational trerds.
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00118 - Science-society mini-courses hit hose. Nalence, E.E. Washington, NSTA, 1880. p.
26-28. (Science teacher; XLVII, 6) (eng). // National Science Teachers Assoclation
(USA)
A discussion on the utilization of mini-courses to investigate relevant problems and
expose students to fasues of soclial concern,
Keywords: social responsibility; teaching strategies; educational relevance; short
courses; USA.

00119 - The Scottish Integrated Sclence course: a school based study. Park, J. Stirling,
UK, University of Stirling, 1980. (1 v. In various pagings). (eng). (Unpublished
M.Ed. thesis). // Untversity of Stirting (UK)

This study deals with an aspect of the revisced SIS course; the use of worksheets
intended to individualise tasks according to each pupil'’s sbility.

Keywords: lower secondary education; individualized instruction; ability grouping;
teaching matertals; teaching method innovations; UK - curriculum guides; classroom
techniques; curriculum evaluation.

// Scottish Integrated Science Project (UK)

00120 - The Secondary survey and sclence. Hatfield, UK, ASE, 1980. p. 15-22. (Education in
science; 86) (eng). // Assoctation for Science Education (UK)

A summary of the Science chapter of a report resulting from an exhaustive inquiry by
the Inspectorate into aspects of secondary education !n Englard, Its recommendations would
be most uvseful to sclence educators anywhere.

Keywords: secondary school curriculum; curriculum evaluation; teaching methods; UK -
educational advisers.

// M1 Secondary Survey (UK)

00121 - The S1SCON-tn-schools project. Solomon, Joan, London, IloP, 1980, p. 155-158.
{Physics education; Xv, 3) (eng). // Institute of Physics (UK)

SISCON was developed for higher education. This article outlfnes (ts adaptation for
6th forms, and helps to flluminate what Is meant by science In a social context for 6th
formers,

Keywords: curriculum davelopment; soctal needs; sixth forms; upper secondary
education; UK,

// Science in a Social Context (UX)

00122 - Social and econonic influences in curriculum change In Japan: case history of
environmsental educztion. Shimazu, Y. Tokyo, Japan Socfety of Science Education,

1980. p. 167-173. (Journal of science education in Japan; 1V, 4) (eng). // Japan Sociuaty
of Science Education

The writer shows that the Japanese attitude to nature Is distinctly different from
thst of the Weatern world. He goes on to describe the environmental pollution which has
fncreased so much in Jspan, and the environmental Issues which have appeared In school
soclial studies and sclience curricula. This article shculd iInterest curriculum developers,
science teachers and 6th form general studies students.

Keywords: environmental education; environmental perception; interdisciplinary
approach; education and culture; Japan - soclal studies; general education.

00123 - Social goals and science education in Japan. Oki, M. Tokyo, Japan Soclety of
Sctence Education, i980. p. 121-127. (Journal of science education in Japan; 1V,

4) (eng). // Japan Society of Sclence Education

The suthor suggests spproaches which could help the schievement of social goals.
Deploring the common view that science 1s remote from the general public, he (llustrates
how sclience {s based on human thinking, and relates fundamental concepts and dally life
experiences. He then turns to memorisation/inquiry and Induction/deductiton. The article
closes by observing that sclence majors as well 8s non-sclfence majors need to consfdsr the
soclfal foplications of sclence.

Keywords: educational goals; socifal values; general education; Japan - teaching
mathods; science philosophy; learning processes; educational relevance.
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00124 - Studies of the cognitive abilities of science teachers in the Philippines. Acuna,
J.E.; Villavicencio, R.R. Penang, Malaysia, Regional Centre for Education in

Science and Mathematics, 1980. p. 30-40. (Journal of science and mathematics education in
Southeast Asia; IIl, 1) (eng). // SEAMEO. Regional Centre for Education in Science and
Mathematics

An account of studies with teachers of elementary science, integrated science, biology
and physics. Factors influencing the ability of teachers to operate at the higher formal
tevel are discussed, and the conclusion Is that this abflity s affected by the adult’s
occupation. Some strategies for teacher education are discussed.

Keyxords: teacher effectiveness; teacher evaluation; teacher education; Philippines -
biology education; physics education.

00125 - A Study of curriculum developmnt and evaluation in integrated sclence. Kirby,
D.M. London, Centre for Science Education, Chelsea College, University of London,

1980. 366 p. (eng). (PhD thesis, University of London). // University of London. Chelsea
College

A study describing a modular programmne for non-matriculation students in Newfoundland.
The major aims were to improve students attitudes to science and their science-processed
skills, and the conclusion Is that the project was successful withis the limitations of
the evaluation. Features include s topic-centered approach and the use of Inexpensive
equipment .

Keywords: curriculum development; curricutlum evaluation; learning modules; modular
instruction; secondary education; Canada - student- attitudes; activity learning;
educat fonal equipment; curriculum research; academic achievement; learning processes;
teaching materfals; readability.

00126 - 'Tchirrlp...tchlchirrlp...tlocp': an alarm call for primary school sciance.
Batnbridge, J. Hatfield, UK, ASE, 1980. p. 623-638. (School science revies; LXI,
217) (eng). // Association for Science Education (UK)

A heavily documented discussion which, though somewhat disjointed., recognises the
problems of teachers rarely perceived by the planners. The fact that teachers do not
readily turn to books Is emphasised. Much of the article., as f)lustration, deals with bird
studies and could provide fdeas for teachers. Different parts of this article will be of
fnterest to different levels of science educators.

Keywords: teacher alttitudes; primary school curriculum; teacher education; teaching
mathods: teacher effectiveness - tife sciences; teacher evaluation.

00127 - Tha Testing of attitudes. St. Augustine, Trinidad and Tobago, ASETT, 1980. p. 15-
16. (Journal of education in science for Trinidad and Tobago; VIII, V) (eng). //

Assoctation for Science Education of Trinidad and Tobago

A short transcript of part of a meeting discussing the assessment of attitudes In
Caribbean Examinations Council Integrated Science. It does not answer questions of concern
to teachers involved in attitude assessment.

Keywords: student attitudes; student evaluation; educational aims: upper sccondary
education; Caribbean.

// Caribbean Examinations Council Integrated Science (Double Award)

00128 - They’re only playing: the problem of primary science. Whitter, M. Hatfield, UK,
ASE. 1980. p. 556-560. (School science review; 216) (eng). // Assoclation for
Science Education (UX)

The problem with primary school science iIs seen to be the chasm between skill oriented
currtculum developments for that level and the didactic, ‘right answer' sclerce
experienced at secondary level by most people - a social perception problem. One solutfon
would be for secondary teachers to join the primary teachers to look at chfldren and pool
strenghts.

Keywords: primary school curriculum; skil) development; activity learning; educational
coordination; secondary schoo! teachers; primary school teachers.

00129 - Thoughts on the style of prisary sclence. Ward, Alan. Hatfleld, UK, ASE, 1980. p.
418-426. (School science review; 216) (eng). // Assoclation for Science Education
(UK)
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Sugpestions about ways of making primary scierice more fun for teacher and pupils,
spontaneous, Integrated with other subjects and awakening & sense of wondering open-
mindedness. The article s essentially & random collection of ideas,

Keywords: primary school curriculum; interdisciplinary approach; teaching strategies -
interest (learning); activity learning.

00130 - Unesco handbook for sclience teachers. (Guide de 1'Unesco pour les professeurs de
sciences) Lockard, David; Lowe, Norman K.; Pearson, Robert E.; Reay, Judith;

Thier, Herbert. Paris, Unesco; London, Hetnemann, 1980. 189 p. (eng; also in fre, spa,
Jap, gre, mar). // Unesco

The book is a companion volume to the *“New Unesco souirce book for science teachers”.
The target readership is teachers, education administrators, curriculum planners and
teacher educators concerned with upper primary and lower secondary levels. It describes
concepts and techniques for making science classes more meaningful and motivating. An
appendix intended for debate in teacher education draws on fntegrated science worldwide.

Keywords: primary education; lower secondary education; teaching methods: teaching
guides - sclience philosophy; history of science; child development; educational
psychology: teaching strategies; student evaluation; classroom techniques; school
laboratories; educational laboratory equipment; teaching materfals; activity learning;
evaluation of education; teacher education.

// Aristoteles // Galilei, Galileo // Newton, John // Piaget, Jean

ISBN: 92-3-101666-0 ; 0-435-57970-3.

00131 - Why science In the primary schools? Jacobson, Willard J. Kingston, Jamatca, ASTJ,
1980. p. 27-29. (Science journal; I, 1 ) (eng). // Assoctation of Sclence Teachers
of Jamaica
Giving examples from Jamaica, an American teachers’ college professor gives cogent
arguments for primary science. Very useful reading for primary teachers reluctant to teach
sclience.
Keywords: primary school teachers; educational aims; genera) education; Jamaica.

1981

00132 - Agriculture as science for society - in rural and urban settings. Blum, Abraham.
Malvern, UK, ICSU-CTS, 1891, p. 16-20. (ICSU-CTS newsletter; 7) (eng). //

International Council of Scientific Unions. Committee on the Teaching of Science

The article outlines the relationship between lsrael’s *Agriculture a8s Environmental
Science” and science and soclety. A Science In Soclety programme taflor-made for one
school system cannot be sdopted into snother; adapters will be more Interested In criteria
than In toplcs and activities, and the article lists some criteria found most useful for
the societal facets of the AES.

Keywords: agricultural education; environmental education; curriculum development;
Israel.

// A,riculture as Environmental Science (lsrael)

00133 - Afms of the science teacher. Limerick, lreland, Thomond College of Education,
1981. p. 21-22. (Chemistry in actionl; 4) (eng). // Thomond College of Education
(lretand) // Irish Science Teachers Association
This concise list ane justitfication is Intended to guide the young teacher, to serve
as & checklist for the older~ teacher and to help the Irish Science Teachers Assocliation to
ensure sound sclence education.
Keywords: educattional aims; curriculum guides: lreland.

00134 - Astronosy as a vehicle for mstivation in science education. Stahl, Philip A,
College Park, Md, International Astronomical Union, 1981. p. 7-10. (Astronony

newsletter; 9) (eng). // International Astronomtcal Union Commission

A teacher In Barbados describes how chlidren responded much more enthustastically than
their teachers to approaches from the Barbados Astroromical Soctety and eventually formed
a8 Student Astronony Club, He also uses “the Fether of Sciences® to motlivate and
fntegrate In his teaching for Caribbean Exarinations Counctl integrated scltence. He
observed that sclence educstoras tend to énticipate children’s Interests within our own
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frame of reference.

Keywords: astronomy; teaching strategies; interest (learning) - upper secondary
education; out of school education; Barbados; Caribbean.

// Barbados Astronomical Socliety // Caribbean Examinations Counci) Integrated Science
(Double Award)

00135 - British science curriculuam projezts: how have they taken root {n scharols? Tall,
Graham. London, Taylor and Francis, 1981. p. 17-38. (European journal of science
education; 111, 1 ) (eng; abstr. in ger, fre).

Reviews the uptake of major curriculum development projects in science from the
Nuffield programmes of 1962 to 1980, and includes major Schools Council and some local
projects. The writer advances the thesis that whilst dissemination and after-care are
essential, they are not sufficient to ensure uptake. The prime factors are a pcsitive
atmosphere to ifnnovation and the development of Ideas and materials seen by the teachers
to be both relevant and relatively Inexpensive.

Keywords: curriculum development; curriculum evaluation; educational innovations;
teacher role; UK.

// Nuffield Junior Science (UK) // Schools Council Science 5-13 Project (UK) //
Nuffield Combined Science (UK) // Nuffield Secondary Science (UK) // Schools Council
Integrated Science Project (UK)

00136 - Changes in students’ sttitudes towards science in the transition between

Australian elementary and secondary schools. Power, Colin. New York, John Wiley,
1981. p. 33-39. (Journal cf iesearch in sclence teaching; XxvIIl, 1) (eng). // National
Association for Research in Science leaching (USA)

A study which measured 516 students’ attitvdes to science twice In their last year of
primary schools and sgain after tansfer to secondary schools. The majority of students
enfjoyed science at both levels and there was no sharp drop-orf in attftude as the
secondary year progressed. ]t would sppear, however, that students !renferring from
primary schools where they had been actively involved In science activitiies into secondary
schools with a non-fnvolving programme suffered a drop-off In attitude.

Keywords: student attitudes; primary school students: secondary school students:
Australia - activity learning: interest (learning).

00137 - Children learning through sclience. Richards, R. Hatfield, UK, ASE, 1981. p. 31-34.
(Education in sclence; 92) (eng). // Association for Science Education (UK)

An outline of the strateglies behind 8 Schools Counctl project for primary science. The
main feature Is flexibility, and the author claims that the materfals have proved readily
acceptable to teachers.,

Kaywords: primary school curriculum; curricutum guides; curriculum developnent;
teacher attitudes; UK.

// Schools Council Chtidren Learning Through Science Project (UK)

00138 - Children’s attitudes towards science. Johnson, R.T. Washington, NSTA, 1981. p. 39~
41. (Sctience and chiidren; XVI1l, 5) (eng). // National Sclence Teachers
Association (USA)

Refers to a study which samples 72,000 stiudents. This article examines the results
obtained from the attitudes to sclfence scale that was administered alonp with the
achievement tests. The results are both surpristng and depressing. The National Science
Foundation funded programres are used In so few schools that they have clearly had minimal
impact. Some consideration s given to ways In which attftudes can be improved.

Keywords: student attitudes; achlevement tests:; USA - curriculum evaluation; teaching
strategles; academic achievement.

// Hational Science Foundation (USA) // Mational Assessment of Education Progress,
1976-1977 (USA)

00139 - The Cognitive demands of WISC: can the match be improved? Adey, Philip S.
Kingston, Jamaica, University of the West Indies, 1981, p. 1-25. (Cartibbean
jourpal of education: VIIl, 1) (enp). // University of the West Indies (Jamaica)
The writer outlines how & method of analysing copnitive demands of curriculs was
validated, and surmarises the demand levels. A mismatch between the West Indies Science
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Curriculum (W]SC) and West Indian children was found. Possible required strategies are
discussed.

Keywords: curriculum evaluation; academic achievement; Caribbean - teaching
strategies; tearning processes.

// West Indies Science Curriculum (Trintdad and Tobago)

00140 - Cognitive style and developing attitudes in the SCIS classroom. Waring, C. New
York, John Witey, 1980. p. 73-77. (Journal of research in science teaching; XVIII,
1 ) (eng). // National Association for Research in Science Teaching (USA)

An investigation into possible relationships between field-dependence-independence and
scientific attitudes of 353 6th grade New England children who had used SCIS for four
years. The Motz scale of attitude towards sclifence and scientists and the Group Embedded
Figures Test were used. No statfistically significant! relationships were found.

Keywords: primary school curriculum; student attitudes; psychological tests;
educat ional psychology; USA.

// Science Curriculum Improvement Study (USA)

00141 - A Common core in sclence? Two points of view. Waring, M.; Schofield, Beta; West,
Richard. Hatfield, UK, ASE, 1981, p. 215-236. (School science review; 223) (eng).
// Association for Science Education (UK)

Although In a British context, the article explores many fundamental issves In
education of concern evverywhere. Both parts of the article stress that the idea of a
common core and equalfty fn education have profound implicatfons and will not be easily
achieved. Waring and Schofield explore a number of models (apples, mushy bananss and pips
in pomegranate) and conclude that core science might be possfble fn some form. West, from
a much more subjective position, regards the notion as dangerous and pernicious nonsense.
Since the core s likely to be derived from existing syllabuses, It will simply contrfbute
to hardening of the arterfes; a far more radical recconstruction of the school curriculum
is required if human and social needs are to be met.

Keywords: core curriculum; general education; educational policy; curriculum
development; UK - educational tnnovations; educational relevance; specialization.

00142 - CXC integrated science: an appraisal. Reay, Judith. Port of Spain, Association of
Principals of Public Secondary Schools of Trinidad and Tobago, 1981. p. 13-18.

(Education forum; 1, 4) (eng). // Association of Principals of Public Secondary Schools of
Trinidad and Tobago

The concept of an integrated spproach to science teaching Is explained and Caribbean
Examinationrs Counci! Integrated Science (Double Award) examined in this Context. The
strenghts and weaknesses of CXC iIntegrated science are assessed and alternatives examined.

Keywords: evaluation of education; curriculum evaluatior; Caribbean.

// Caribbean Examinations Council Integrated Science (Double Award)

00143 - Definition, design, utitization: some problems assoclated with {ntegrated science

curricula with special reference to the Project for Science Integration {n Ghana.
Lutterodt, Sarah A. Hamburg, Germany FR, Unesco Institute for Educatton, 1981, p. 301-314.
(International review of education; 27, 3) (eng). // Unesco Institute for Education
(Germany FR)

Teachers face difficulties fn utflfzing Integrated scifence curricula worldwide. The
auvthor beiieves that problems result from a lack of proviston in definftfon, and
fdentiftes three kinds of dilemma: (a) how far experience can be fncorporated before
beginning to sacrifice conceptual unity (b) hox pupils’ understanding of the theoretical
implications ol practical activities can be achieved (c) how the varying results of
Individual pupils’' experitence can be adapted to the successful teaching of prescribed
objectives. She stresses the need for a realistic assessment of integrated science
teaching over the last decade.

Keywords: secondary school curriculum; evatuation of education; curriculum
development; curricutum aevatuation; Ghana - conceptuatization; practicums.

// Project for Science Integration (Ghana)
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00144 - The Development of an integrated sclience information scheme. Blum, Abraham.
London, Taylor and Francis, 1981. p. 1-15. (European journal of science education;
111, 1) (eng; abstr. in fre, ger).

Towards an Information network on integrated science development programmes worldwide,
especially in developing countries, a group of science educators developed the INCISE
scheme including the testing and development of an instrument.Compared with [nternational
Clearinghouse Reports, the scheme alms to be (1) more objective (2) more Jetailed (3) more
even in geographicai coverage. Testing of this Instrument aimed at inter-scorer
consistency. A revised form is appended to the article with a recommendaticn for large-
scale testing and comparative anslysis of the results towards futher improvement.

Keywords: international information systems; educational information systems;
auestionnaires; curriculum development; curriculum research - educational cocperation.

// International Network of Centres for Integrated Science Education

00145 - The Dilemma of the environmsental educator: are we really needed? Some answers and
examples in the affirmative. Newman, Peter W.G. London, Taylor and Francis, 1981.
p. 103-122. (Environmental education and information; I, 2) (eng).

Examines the structure of environmental educatfon and defines the discipline as an
fntegration of three streams: environmental sciences (physfical and natural sciences)., and
environmenta! engineering (engineering sciences). Describes four fntegrating problem-
orfented courses offered at Murdoch University in Western Australie,

Keywords: university curriculum; higher education; environmental education; Australia
- engineering education; interdisciplinary approach; physical sciences; social sciences.

// Murdoch University (Australia)

00146 - Do teachers rate science attitude objectives as highly as cognitive objectives?
Schibeci, R.A. New York, John Wiley, 1981. p. 69-72. (Journal of research in

science teaching: XVIIl, 1) (eng). // National Association for Research in Science
Teaching (USA)

A study showed that Western Australiean high school teachers Qave strongly positive
answers to the question.

Keywords: educavional aims; student attitudes; motivation; academic achievement;
secondary school teachers; Australia.

00147 -~ Earth scisnce \n Mew Zealand secondary schools. Vallender, G.D. Wellington, New
Zealand Science Teachers Association, 1981, p. 5-11, (N 2 science teacher; 29)

(eng). // New Zealand Sclience Teachers Association

The writer’s view Is that earth science does not receive the attentfon fn schools that
this expanding science deserves. The article fncludes a suggested scheme. The emphasis Is
on upper school.

Keywords: earth sciencey; upper secondary education; geology education; curriculum
development .

00148 - The Earth sciences anc the core curriculus: a case for consideration. Perrin, M.;
Thompson, D. Hatfield, UK, ASE, 1981, p. 29-31. (Education in science; 95) (eng).
// Association for Science Education (UK)

There has been iIncreasing awsreness that the earth scliences should be Included In
general education to 16¢. Quoting extensively from a Royal Soclety publication, this
article answers the questions *What Is earth science?® and *Whnt use ts 1t?*

Keywords: earth sciences; general education; geology education; secondary school
curriculum; UK.

// Royal Soclety (UK)

00149 - Education through sclence: thu policy statement of the Assoclation for Sclence
Education, 1981. Hatfield, UK, ASE, 19681, p. 5-52. (School science review; 222)
(eng). // Association for Science Education (UK)

This policy has been gesteting for sevural years. Its components asre (1) the place of
science In the school curriculum (2) the development of the school schence curriculunm,
tncluding pedagugic implications of science for all, assessment and resources (3)
implementatton. The summary on pp 45-47 (s usefully cross-referenced to the rest ol the
statement. Although the statement refers only to the UK, It will be of value to planners
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and anyone reflecting on his own contributfon to science education, perhaps In teacher
cdycation programmes. The summary s also publfished In Education In Science, 93 (June
1981).

Keywords: educational ponlicy; curriculum development; general education; teacher role;
UK - student evaluation: educational resources; educational planning.

00150 - The Effects ol single sex and coeducation on science subject prefsrences and
chofces at 14+, Ormerod, M.B. Hatfield, UK, ASE, 1981. p. 553-555. (School science
review; 220) (eng). // Association for Science Education (UK)

Another survey which seems to show that each subject Is assigned a gender, chemistry
and physics being extremely "male*, and biology mildly "female”. With girls, there is
some correlation with percefved "easiness®. Since children are generally asked to make
subject choices at puberty. the choice may be no more rational than an assertion of sex.
The solution appears to be a balanced curriculum up to 16¢.

Keywords: sex stereotypes; elective courses; student attitudes; secondary school
curriculum - physics education; chemistry education; biology education; core curriculum;
general education: coeducational schools; sex role; UK.

00151 -~ ESTEAM: a curriculum development for exceptlonllly abte children In science.
Screen, Peter. Hatfield, UK, ASE, 1981. p. 350-355. (School science review; 223)
(eng). // Assoclation for Science Education (UK)

A summary report of summer schools for 12-13 years old: thought to be In the top 2X of
thefr age group. It is preceded by a discussion of the chrracieristics of the gifted child
In science, and strategies for meeting his needs.

Keywords: gifted students: ability; lower secondary education; teaching strategies;
UK.

00152 - Evaluating school laboratory skills. Lunetta, V.N.; Hofstein, Avi; Giddings,
Geoff. wWashington, NSTA, 198%1. p. 22-25. (Science teacher; XLVIII, 4801) (eng). //
National Science Teachers Association (USA}

The assessment of cognftive achievement is routinely done by most teachers. Practical-
based questions are in the minorfty, however, and this article may help teachers to
include & different type of evaluatfon procedure (n their work.

Keywords: activity learning; school laboratories: practicums;: evaluation methods;
student evaluation.

00153 - An Evaluation of the Migerian Integrated Science Project. Jegede, Olugbemiro
Johnson. Malvern, UK, ICSU-CTS, 1981. p. 26-27. (ICSU-CTS Newsletter; 8) (eng). //
Internat tonal Council of Scientific Untons. Committee on the Teaching of Science
A synopsis of a PhD study. It could be of iIntersst to those concerned about the
success of integrated science In general and in Nigerta In particular.
Keywords: curriculum evaluation; lower secondary education; Nigeria.
// Science Teachers Assoclation of Nigerta // Nigerian Integrates Science Project

00154 - An Evaluation of tho Nigerian Integrated Science Project (KRISP). Jegede,

Olugbemiro Johnson. Wales, UX, University of Wates, 19881. 321 p. (eng). (Thesis
submitted in candidature for the degree of Ph.D of the University of Wales). // University
of wWales (UK)

The study focuses on tne achfevement of the Project’s objectives as expressed by the
teachers involved; and determines the performsnce In, and attitude towards, Integrated
science by the students. Results suggested that integrated science teachers were not
favourably disposed towards the Project (due to the lack of appropriate tralining) and the
achievement of cognitive objoectives was below expectations. On the other hand, the
majority of students had developed positive attitudes towards science through NISP.
However, & significantly negaltive association between attitude towards sclience and
achievement in science was found. Location of achool (rursl/urban), sex and soclo-economic
background were tound to be correlates of achtevement (n, and attftudes towards,
fntegrated sclence. The majority of students found NISP books very difficult to
understand, and readabllity tndices Indicated that the books were far too advanced for the
students for whom they were meant.

Keswords: evaluation of education; educational projects; project evaluatlon; Nigerta -
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lower secondary education; teacher attitudes; student attitudes; teacher education;
readability; textbooks; academic achievement.
// Nigerian Integrated Science Project

00155 - Guidelines for early prllary sclience education (5-10 YQIPB): concepts and lesson
contents, ward, Alan. Hatfield, UK, ASE, 1981. p. 540-545. (School science review;
220) (eng). // Association for Science Education (UK)

*Science 5-13" is rather too voluminous for teachers to find their way around
quickly. This author fdentifies concepts to be taught, and suggests ideas for developing
them.

Keywords: primary school curriculum; concepts; teaching strategies; lesson plans; UK.

// Schools Council Science 5-13 Project (UK)

00156 - History and philosophy in school science. Sherratt, W. J. Hatfield, UK, ASE, 198B1.
p. 3-71. (School science review; 223) (eng). // Association for Science Education
(UK)

This letter observes that the history and philosophy of sclence as a means of
humanfzing and liberalizing school science courses has been urged since the begfinning of
this century. He suggests that more positive action Is now needed.

Keywords: science philosophy; history of science; humanism; curriculum development ;
educat fonal innovations.

02157 -~ The Implications of the "Science in Society" project. Buttle, J.W. Hatfield, UK,
~ ASE, 1981, p. 187-188. (School science reviow; 222) (eng). // Association for
Science Education (UK)

The writer of this letter is critical of what he identifles as a fallure to recognise
differences in human values In a study of socfety. He also feels that other subject
teachers should have been fnvolved. In short, he sppears to believe that the values
throughout the course are those of the scientffic "establishment”.

Keywords: upper secondary education; social values; humanism; interdisciplinary
approach; UK.

// *"Science in Soclety" (UK)

00158 -~ Instruction and science learning: a quantitative synthesis. Boulanger, F.D. New
York, John Wiley, 1981. p. 113-121, (Journal of research in science teaching;
XVIIl, 2) (eng). // National Association for Research in Sclience Teaching (USA)

Many studies have been done on the quality and quantity of science Instruction. This
article quantitatively synthestses much of this work over the 1963-1978 perfoo. There s
an extensive bibliography.

Keywords: educational quality; teaching methods; learning processes; educational
trends; USA; bibliographies.

00159 -~ An Integrated approach to ensrgy education. Klaus, M. Washington, National Science
Teachers Assoclation, 198%1. p. 8-9. (Science and chiildren; XVII1, B8) (eng).
- A description of a third grade energy programme which involves mathematics, soclal
studies, economics, household management. It could easily contain lots more.
Keywords: energy education; primary school curriculum; USA.

00160 - An Inteyrated lesson on lead. Lambert, E. Norman. St. Augustine, Trinidad and
Tobago, ASETT, 1981. p. 9-10. (Journal of education in science for Trinicad and

Tobago: VIlI, 2 ) (eng). // Association for Science Education of Trinidad and Tobago

A short transcript of & lesson conducted by students with minimal teacher fnput, and
fliustrating the kinds of Interaction possible, and {ssues raised In an Integrated
approach to science.

Keywords: upper secondary education; teaching strategles; peer teaching; activity
Vearning; discussion (teaching method); Trinidad and Tobago.

00161 - Integrated science unit, pt. 2. vella-2arb, T.A. Waterloo, Ont., University of
Waterloo, 1981, p. 4-6. (Chem 13 news; 119) (eng). // University of Waterloo
(Canada)
The final part of & study on urfne, which Integrates skllls acquired In physics,
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concepts learned in chemistrv, principles of health and topics learned In bfology. Much of
it can be carried out at hcme. Full detalls are given for the teacher, and there should be
few logistic problems.

Keywords: secondary school curriculum; teaching strategies; teaching materials; Canada
- student projects; practicums.

00162 - Interretating science with other subjects. Main, E.D. Washington, NSTA, 1981, p.
26-27. (Sciente and children; XVIII, 5 ) (eng). // National Science Teachers

Assocfation (USA)

A brief but interesting description oh how a third grade class involved & wide variety
of subjects In a unit on ‘the solar system’. With a Iittle fmagfnation on the part of a
teacher, such things are surprisingly easy to organize, and allow for enrichment of many
subjects.

Keywords: primary school curriculum; interdisciplinary approach; teaching strategtes:
general education; USA.

00163 - The Nuclear debate: examination of the issues. Ellington, H.I.; Addinal), E.
London, IoP, 1981. p. 274-281. (Physics education; XVI, 5) (eng). // lnstitute of
Physics (UK)

The article begins with projectfons about Britain’s energy consumption and fuels
avallable, indicating that there is no alternative to the eventual dependence on fast
reactors. For other countrfes, the datea would not apply, altﬁouoh the fdeas would. The
article then goes on to present, without comment, the views of opponents and protagonists
of nuclear energy generatfon. The article would be suitable for 6th form sclience and non-
science students, and could form the basis of 8 debate. The authors have developed &
teaching package for just this purpose.

Keywords: energy educatfion:; energy sources; nuclear energy; sixth forms; discussion
(teaching method) - soctal needs; upper secondary education; teaching strategies; learning
modules; teaching matertals; UK.

00164 - Nuffield Combined Science: teams for the seventies, themes for the efghties.
Holford, Derek. Driffield, UK, Studies in Education, 1981. p. 38-42, (Education 3-
13; I1X, 4 ) (eng). .

Apprafises new Nuffield Combined Science materials (themes) for teachers of chiildren
aged 9-11. Reflects on teaching tactics for the 80s. Suggests reasons for the popularity
of the Combined Scfence course and also for the iIntroduction of the Themes. He suggests a
less radical shift in teaching style than discovery learning and guided discovery, and
favours a curriculum focused more on the enrichment and mastery of concepts.

Keywords: primary school curriculum; curriculum guides; educational aims; teaching
strategies; classroom techniques; UK - heuristic method (teaching): direct method
(teaching): concepts: teacher attitudes; activity learning.

// Nuffieid Combined Science Themes for the Middle Years (UK)

00165 - Origins and signhificance of the sclence, technology and socliety movement. Roby,
Kelth R. Clayton, Australia, Monash University, 1981, p. 37-43. (Australian
tcience teachers journal; 27, 2) (eng). // Monash University (Australia)
The significance of the Inclusion of subject matter pertalning to sclence. technology
and soclety (STS) In the science curriculum Is examined and dfscussed.
Keywords: blology education; educational aims; secondary school curriculum; technology
- curriculum development: educational relevance: Australia,

00166 - Performance of some Nigertan pupils on some selective concepts in integrated
science. Oyecneyin, A.M.; Batogun, T.A. lbadan, Nigerta, STAN, 1981. p. 104-111,

(Journal of the Science Teachers’ Assocliation of Nigerta; XX, t ) (eng). // Science
Teachers’ Assoctiation of Nigeria

£ small study of Class 2 pupils which found that echievement at lower cognitive levels
wvas significantly better than at higher levels. No si¢gniticant differences were found
among ease of mastering the varfous concepts.

Keywords: lower secondary education; academic achievement; concepts; learning
procesues; Nigeria.
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00167 - Physics for none to 16? Archenhold, W.F. London, loP, 1981. 193 . (Physics
education; Xvl, 4) (eng).
Expressing his concerns for children and for child-centred teaching, the suthor
appears to support specialist sciences rather than integration.
Keywords: physics education; educational aims; UK,

00168 - Primary science curriculum development in Africa: strategies, problems and

prospects with particular reference to the ‘African Primary Sclence Programme’.
Bajah, Sam Tunde. London, Taylor and Francis, 1981. p. 259-268. (International journal of
science education; 111, 3 ) (eng; abstr. in fre, ger).

Discusses problems of iIntroducing the African Primary Science Programme (APSP) in
Anglophone African states and Its implicatfon for science education in Africa. The
background and characteristics of APSP are given and the account of fts development s
fnteresting.

Keywords: primary school curriculum; curriculum development: educational innovations:
English speaking Africa.

// African Primary Science Programme

00162 - A Reflection on some meanings of ‘interdiscipiinary’ and ‘integration among the
sciences’. Arca, M.; Vicentini-Missoni, M. London, Taylor and Francis, 1981. p.
117-126. (European journal of science education; III, 2 ) (eng; abstr. in fre, ger).
After the Nijmegen International Conference In 1978, these researchers found It
necessary to struggle with the concepts embodied in these and similar terms and thus to
clarify needs of science education, starting with primary chifldren.
Keywords: interdisciplinary approach; concepts; educational philosophy; science
philosophy - educational needs; primary school curriculum.

00170 - A Sandwich course for primary science. Brown, C. A. Hatfleld. UK, ASE, 1981. p.
342-343. (School science review; 223) (eng). // Association for Science Education
(UK)

This article describes a strategy in one area of Englend. It arose from the expressed
needs of teachers for help In clarifyifng what 1Is expected of them and fn dissemfnating
approprfate science teaching in their own schools. The support of sdministrators is
required, not least for the release of teachers for the college parts of the course. There
has so far been no evaluation.

Keywords: primary school curriculum; primary teacher education; inservice teacher
education; UK,

00171 - The Schoo) curriculum, Black, Paul J. London, 10P, 198%1. p. 201. (Physics
bulltetin; xxx11, 7 ) (eng). // lnstitute of Physics (UK)

The suthor, a scientist and a scltence educator, discusses the quandary of sclience for
all up to 16 while at the same time selecting and trainfng the most talented. He proposes
a new type of currifculum - a core about science and scientists, and a spectrum of options.

Keywords: core curriculum; secondary school curriculum; educational aims; elective
courses; student selection; gifted students; UK.

00172 - The School currfcutum: a response. Chapman, B.R. London, loP, 1981. p. 348.
(Physics bulletin; XxXX11, 11 ) (eng). // Institute of Physics (UK)

The writer believes that recent British proposals fcr restructuring the currfculum are
a rear view which take no account of developments in soclety. He suggests a 13-16
structure In which there sre more courses studfed for sho.ster periods, e.g. one-term
courses on scfence and sport, science and music, physics/technology. Then there would be
no need to make sctence compulsory for everyone. In *Phys. Bull., 33,1 (January 1982), 7,
R.G. Cewthorne comments critically. He ts attracted by much In Chapman’s proposals, but
points out that they will have to be more carefully marshalled. And itn *Phys. Bull., 33,
2 (Febuary 1982), 44, C.A. Crofts argues that employers and all levels of higher education
would not be satisfted by such & course.

Keywords: curriculum development; upper secondary education; core curericulum;
interdisciplinary approach; UX - education and empioymant.
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00173 - Science and mathesatics in school: towards an interdisciplinary approach. Ingle,
Richard B.; Turner, Anthony D, Hatfield, UK, ASE, 1981. p. 31-33. (Education in
science; 93) (eng). // Association for Science Education (UK)

Teachers are well aware that pupfls have difficulty transferring their learning in
mathematics to their science studies. Yet few schools have done anything about integrating
policy and teaching for science and mathematics. Some resources are mentioned, and the
article ends with a plea for Integration at the teacher education level.

Keywords: mathematics education; interdisciplinary approach; curriculum development;
teacher education - educational coordination; educational resources; teacher education
curriculum,

00174 - Science and soclety In the Austratian senior secondary school. Fensham, Peter J.
Malvern, UK, ICSU-CTS, 1981. p. 23-25. (ICSU-CTS newsletter; 8) (eng). //

International Councit of Sclientific Unions. Committee on the Teaching of Science

A brief account of the emphasis in the Australian physical scifence curriculum, *Man
and the Physical World®. Uptake and modification In some Australian states Is mentioned,

Keywords: physfcal sciences; upper secondary education; Australia - curriculum
development . .

// *Man and the Phystical world®" (Australia)

00175 - Sclence curricula: what for? Shepard, R. Penang, Malaysia, SEAMEO-RECSAM, 1981. 3
p. (Regional centre for education in science and mathematics news; 42) (eng). //

SEAMEQ. Regional Centre for Education in Science and Mathematics

A specfalist In curriculum desfign suggests that the main learnings In South East Asia
school science are the *hidden” curriculum: the ability to tolerate boredom, to accept
unquestfoningly the statements of authorfty figures, that schoolfng Is frrelevant to
everyday life, etc. In this regfon as fn Western countries, there are few attempts to
state the objectives of science education tn terms of national goals. Giving some examples
of approaches that could be related to national goals, he suggests that South East Asia
could develop indfgenous curricula which produces autonomous, informed citizens and which
could provide & lead for Western countries.

Keywords: science and development; curriculum development; educatfion and development;
South East Asia - teaching methods; teacher effectiveness; educational relevance; civic
education.

C0176 - Science {n a changing society. Ventura, A.K. Kingston, Jamaica, ASTJ, 1981, p. 25-
30. (Science journal; 11) (eng). // Association of Science Teachers of Jamaica

The Executive Director of Jamaica’s Scientffic Research Council describes science as
he sees ft, and its relationship to socfety in poor tropical countries 1ikr Jamalca. He
ftdentfffes the emphases needed. Original and creatfve specialists are needed. as well as a
logical and a broad minded population, School courses In science need to include its
history, iIts philosophy, its evolution, its contemporary fallings and iIts future, and must
be taught as a method of inqufry.

Keywords: educational goals; science and development; curriculum; soclal needs:
devetoping countries - science and development; education and development; biotechnology;
history of sclence; science philosophy; Jamaica.

00177 - Sclence {n men’s soclety. Harding, Jan. Hatfleld, UK, ASE, 1981. p. 368-371.
(Schoot science review; 223) (eng). // Assoctation for Science Education (UK)
The *Science 1In Soclety materiols® are criticised as displaying a massively
fnsensitive and arrogant male interpretation.
Keywor(s: teaching matertals; curriculum guides; sex stereotypes.
// *Science in Society® (UK)

00178 - The Sclience in Society course. Holman, John. York, UK, IUPAC Committee on the
Teaching of Chemistry, 1981, p. 14-17. (International newsletter on chemica)
educatior; 15) (eng). // International Unton of Pure and Applied Chemistry., Committee on
the Teaching of Chemistry
This course for sixth forn General Scudies has been well publicised tn vartous media.
Here the article outiines the materials and strateples Involved.
Keywords: general education; educational relevance: upper secondary education;

-32-



MAIN ENTRIES

teacning materials; UK.
// "Science in Society" (UK)

00179 -~ Science in the primary schools: what went wrong? Plimmer, D. Hatfield, Uk, ASE,
1981. p. 641-647. (Schoo) science review; 221) (eng). // Association for Science
Education (UK)

This is an exploration of why primary teachers are so reluctant to teach science.
Possible factonrs identififed are ability, style of learning, attitudes to science. and
difficulty in understanding scientific literature. Primary science Is seen as just one
link in a vicious circle of events.

Keywords: primary school teachers; teacher attitudes.

00180 - The Secondary science curriculum: can we learn anything froa primary schools?
Baxter, M. Hatfield, UK, ASE, 19Bi1. 37 p. (Education in science; 92) (eng). //
Assoctation for Science Education (UK)

It appears that hardly anyone understands the nature of science. and there is often a
mis-match between children and the science they are taught. The very best primary school
scfence may have got It right.

Keywords: secondary school curriculum; primary school curriculum; academic
achievement; evaluation of education.

00181 - Sex-role stereotyping by high school femates in science. Vockell, E.L.; Lobonc, S.
New York, John Wiley, 1981. p. 209-219. (Journal of research in science teaching:
XVIII, 3) (eng). // National Association for Research in Science Teaching (USA)

An interesting study which shows that while science in general s not viewed by girls
as a masculine area, physical sciences are. Interestingly, such sex-role stereotyping is
far more likely to occur In co-education schools than in all-girls schools. Some possible
reasons for this are discussed.

Keywords: sex stereotypes; student attitudes; secondary school students; physical
sciences; Qirls education - coeducational schools; girls schools.

00182 - Sex~role stereotyping in science textbooks. Norman, H.; Hiha, A. New Zealand, New
New Zealard Science Teachers Association, 1981. p. 20-21. (N Z Science Teacher;

29) (eng). // New Zeatand Science Teachers Assoclation

These women examined 80 books, and found a male bias, stronger in secondary than In
primary schools, The writers of the article have not been careful enough to exclude the
possibility that they may have been biased themselves. Mary Garlick fn a brfef note at the
end of the article gives advice on ways to counter the sex imbalance In scifence textbooks.

Keywords: textbooks; sex stereotypes; sex role; New Zealand - educational resources;
teaching matertals; teaching strategiles.

00183 - the Social implications of science and science choices at 14¢. Ormerod, M.B.
Hatfield, UK, ASE, 19B1. p. 184-167. (School science review; 222) (eng). //
Association for Science Education (UK)

-Describes an [nvestligation Into attitudes to the socfal implications of science,
subject preference and liking for the teachers. After reporting the findings, the author
concludes that the work on the soclial implications of science should be taken before 14+,

Keywords: soctal values; cultural values; student attfitudes; secondary school
curriculum; UK,

00184 - Some sclence curriculum notes. Ferguson, D.; Perris, Lyall. Wellington, Hew
2ealand Sclence Teachers Association, 1981. p. 34-37. (N Z Sclence Teacher; 29 )

(eng). // New Zealand Sclence Teachers Assoctiatton

An account of developments in agriculture education and moderation of school-based
assessment In modular sclence.

Keywords: agricultural education; examinations; activity learning; student evaluattion;
modular fnstruction; New Zealand.

// Hew Zealand Modutlar Science
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00185 - Students tell teachers what they want from school. Javs, H.H. Washington, NSTA,
1981, 30 p. (Science and children; XVIII, 6) (eng). // National Science Teachers
Assoctation (USA)

Reports a study involving 224 teachers and thelr K-6 students. The teachers felt that
they knew what their students wanted from school - they were wrong! Only two of the
teachers felt that thefr students would want to learn or do science or learn about a
science related career. None of the K-2 students did, but 27-30X of the 3-€ chfldren did.
Girls expressed as much interest In science as did the boys. One wonders how wany of the
teachers were actually teaching science and, iIf they were, what sort of science they
taught if they felt that their students wouldn't want to learn fIt.

Keywords: primary school students; student attitudes; teacher attitudes; teacher
effectiveness; USA - primary school curriculum; sex stereotypes.

00186 - A Survey of environmental issues treated in science educatfon curricula, before

and after 1974. Blum, Abraham. New York, John Wiley, 1981. p. 221-228. (Journal of
research in science teaching; XVI1I, 3 ) (eng). // Nationa) Association for Research in
Science Teaching (USA)

Environmental science has become very popular In the last decade or so. Unfortunately,
less attention has been paid to trafining teachers in environmental science education. This
survey examines how the USA has met this challenge. It draws on ERIC documentation and the
9th International Clearinghouse Report.

Keywords: environmental education; teacher education; bibliographies; USA.

// Eric (USA)

00187 - Teaching monitoring of practical work. Brathwafte, WorkeleyE. Kingston, University
of the West Indies, 1981. p. 8-13. (Science Education Centre newsletter; XII1, 1)

(eng). // University of the West Indies (Jamaica). Science Education Centre

The author 1s disturbed that, although scifence programmes place considerable emphasis
on practical work, assessment of students does not involve much assessment of practical
ability, or assesses invalidly and unhelpfully. Sympathising with teachers of large
classes, he suggests strategies by means which teachers can keep informative records.

Keywords: activity learning; practicums; student evaluation; class size; evaluation
methods - Caribbean. .

00188 - what s science? Tunnicliffe, S.D. Hatfield, UK, ASE, 1981. p. 648-550. (Schoo)
science review; 220) (eng). // Association for Science Education (UK)

A primary teacher gives her view of scfence (n the primary schoo! (*tremendous
fun®). She has attespted to deal with too many issues In only two pages, but the article
could be useful with student teachers, as & starting point for discussion.

Keywords: primary school curriculum; teacher attitudes; primary school teachers;
teacher education.

00189 - what science would year 7 students 1ike to study: some quastions, answers and
differences. Dawson, C.J.; Bennett, N. Parkside, South Australian Science Teachers

Assoctation, 1981. p. 13-17. (South Australian Science Teachers Association journal; 813)
(eng). // South Australian Science Teachers Association

South Australian students were surveyed to determine what science topics they would
prefer to study and hox they would like to study them. Results for all students (N+753),
boys (N=400), and girls (N+353) are reported for the 15 most popular topfcs and preferred
study method. Includes implications for sclfence fnstruction.

Keywords: fnterest (learaing); sex stereotypes; student attitudes; Australtia - upper
secondary education; teaching strategles; study methods.

00190 - Who cares what school biology s for? Fawns, Rod. Clayton, Australtia, Monash
University, 1981. p. 23-29. (Australian sclence teachers journal; 27, 2) (eng). //
Monash University (Australia)
Discussed Is the question: *If science curricula reflect acttons of pressure groups
to fnclude or delete certain content, Is sctéence a part of a basic, iberal education?”
Keywords: bilotogy education; curriculum; academic freedom; public opinion - curriculum
evaluation; educational aims; general education; secondary education; secondary school
curricutum; Australia.
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00191 - Caribbean sclience education: a daecade in review. ¥ing, Winston K. Hong Kong,
HKASME, 1982. p. 166-177. (Journal of the Hong Kony Association for Science and

Mathematics Education; X, 2) (eng). // Hong Kong Assoclation for Science and Mathematics
Educat ion

The account, largely about developments in integrated sclience, dwells on Caribbean
Examinat fons Council Integrated Science (double Award), on teachers’ college assessment in
the Eastern Caribbean and on the development of sclence teachers' assoclations; and
touches on science at 11+ and 14+, Predictions for the 80s are made.

Keywords: curriculum development; educational testing; teacher evaluation; Caribbean -
examination boards; teacher associations; teacher education; educational trends.

// Caribbean Examinations Counci) Integrated Science (Double Award)

00192 - CXC integrated science: to integrate or not to integrate? Hil1, E. Reading, UK,
University of Reading, 1982. p. (eng). (Unpublished M.Ed. dissertation). //
University of Reading (UK)

CISC Is a set of tesching materials put together by Caribbean educators with the aim
of helping teachers and candidates for the first CXC science. The suthor considers whether
CISC and integration would be acceptable to teachers and students in Antigua and Barbuda.
He concludes that non-integration at this level iIs preferable, but at lower secondary
level the sclience should be iIntegrated.

Keywords: specialization: teaching materfials:; upper secondary education; lower
secondary education; Antigua and Barbuda; teaching guides - teacher atttitudes; student
attitudes; curriculum guides; teaching materials.

// Caribbean Examinations Counct) // Cartibbean Integrated Science Curriculum // CXC
Integrated Science (Double Award)

00193 - Did the exam work? (Part 2). Phillips, R.F. Hatfield, UK, ASE, 1982. p. 15-19.
(Education in science; 99) (eng* // Assoclation for Science Education (UK)

Describes how British 16+ papers In ~iology and integrated science (1981) were
analysed fn an attempt to determine whether they matched the general objectives and
weighttnps given In the syllabuses. This analysis raises fundamental fssues of examining,
fncluding the effects of chofce In a paper. It also gives guidelines for conducting a
similar exercise locally. (ParL 1 in EfS 98, p. 13-17, reported similar analyses for
chemistry and physics papers.).

Keywords: upper secondary education; examinations; educational aims; biology
education; UK,

00194 - 11-13science in middle schools: common practice or common core? Allsop, R.Terry;
Collins, R.C. Hatflield, UK, ASE, 1982. p. 554-555. (School science review; 224)
(eng). // Association for Sclence Education (UK)

In a small survey these writers found that practice was very simflar in the varfous
schools, and showed the same deficiencies (familar to those with experfence elsewhere).
Rethinking of work at this level {s (mperative.

Keywords: secondary school curriculum; lower secondary education; teaching methods;
core curriculum,

00195 - An Evaluation of the Nigerian Integrated Science Project (NISP) after a decade of

use in the classroom. Jegede, Olugbemiro Johnson. Hamburg, Germany FR, Unesco
Institute for Educution, 1982. p. 321-336. (International review of education; 18, 3)
(eng; abstr. in fre, ger). // Unesco Institute for Education (Germany FR)

Evalyation fnstruments (ncluded & questionaire, assessment, attitude and readabllity
tests, the subject being 482 teachers and 1834 puplils. Problems revealed lack of
sppropriate teacher training and low achtevement of cognitive objectives, but the msjority
of children had developed positive attitudes tovards sclience. Areas of concern are
fdentified. The project expects too rmuch from the teachers. Doubt (s cast on the validity
of readabllity tormulae where English is & forelgn language (thouph the officlal one).
Sugpests an explanation for the negative associattion between achlevement and attitude.

Keywords: lower secondary education; project evaluation: educational projects;
evaluvation of education; Nigeria - teacher attttudes; student attitudes; readabitity;
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language of instruction; academic achievement.
// Nigerian Integrated Science Project

00196 ~ Health development through primary health: from thesory into practice. Monekosso,
G.L. Kingston, Jamaica, CFNI, 1982. p. 35-40. (Cajanus; XV, 1) (eng). // Caribbean

Food and Nutrition Institute

While much time is devoted to *health and hygiene® in the primary schools of the
Carifbbean, little attentfon is palid to these at the secondary level. This article outlines
the primary health care model and could provide secondary school teachers with some idess
they could discuss with thefr students.

Keywords: health education; secondary school curriculum; teaching strategies; teaching
materials; Carfibbean.

// Primary health care model (Caribbean)

00197 - Integrated sclience: should any puplis fail? Heyworth., Rex. Hong Kong, HKASME,
1982. p. 15-18. (Journal of the Hong Kong Association for Science and Mathematics
Education; X, 1) (eng). // Hong Kong Association for Science and Mathematics Education
This article is of interest Iin the context of purposes and strategies of assessment.
The core of the argument is that each pupil should be assessed on the basis of a personal
set of objectives. The writer also distinguishes between end-of-term and end-of-unft
tests.
Keywords: student evaluation; ability grouping - educational testing; educational
2ims. :

00198 - Integrated science: what do teachers think? Allsop, R. Terry: Hassanal!, Amena. St
Augustine, Trinidad and Tobago, Association for Science Education, 1982. p. 1-6.

(Journal of education in science for Trinidad and Tobago ; X, 1 ) (eng). // Assoctation
for Science Education of Trinidad and Tobago

Summarises the findings of a study into the attitudes of teachers towards integrated
science for the Carfbbean Examinations Council, Chemists held the most favorable
attitudes., followed by biologists and then physicists., Interpretations are suggested and
recommendations are made for improving the status of {ntegrated sclence.

Keywords: upper secondary education; teacher attitudes: Trinidad and Tobago.

// Caribbean Examinations Ccunct)

00199 - Integrating with science: one way to bring science back into the elementary school

day. Cohen, Herbert:; Staley, Frederick. Bowling Green, Ohto, School Science and
Mathematics Association, 1982. p. 565-572. (School science and mathematics; LXxxI1, 7 )
(eng). // School Science and Mathematics Association (USA)

The difficulties of elementary school teachers with science are well-known. The
writers argue that integrating science with other disciplines should (mprove the quality
and quantity of science Instruction by using science topics, units, themes or currifcular
materials as vehicles for bringing meaning to the study of other academic disciplines. A
classifled outline of elementary programmes (s proviced.

Keywords: interdisciplinary approach; primary school curriculum; teaching strategles;
teacher effectiveness; educational quality: USA.

00200 - Junfor secondary science revision: how doss it fit with what the experts say:

Dale, Terry. Victorta, B.C., British Columbia Sclience Teachers’ Association of the
British Columbia Teachers’ Federation, 1982. p. 5-6. (The B C science teacher; XX1vV,
0822404) (etg). // British Columbia Sctence Teachers’ Assoclation (Canada)

The currfculum, Initltally with (ts content organised in an Integrated fashion, has
been modifted s0 that teachers have a choice of an Integrated or discipline-oriented
spproach. The article outtines the flavour af the revised currfculun.

Keywords: ltower secondary education; curriculum developmaent; spectialization; Canada.

00201 - Measuring student attitudes: semantic differential or Likert thstruments?
Schibect, R.A. New York, John Wiley, 1982. p. 565-570. (Sclence education; 66, 4)

(eny).
Followtny descriptions of a semantic ditferentisl ($SD) and test of sctence-relasted
attitudes (TOSRA) - & Likert<type scale - reports results of using the Instruments with
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secondary school students In various Australian schools (Ns1 049 for TOSRA and 1 116 for
SD). Suggests SD for general attiiude and Likert-type scales of specffic attitude
measurement .

Keywords: student attitudes; educational measurement; comparative analysis:; secondary
school students - Australia.

// Test of Science-related Attitudes (Australia)

00202 - Putting sciency and society in your classroom. Beisenherz, P.C. Reston, VA,
National /ssociation of Biology Teachers, 1982. p. 180-182. (American biology
teacher; XLIV, 3) (eng). // National Association of Biology Teachers (USA)

The need for biology teachers to consfder society-oriented topics, those which relate
to thefr students’ lives, Is emphasized. There is evidence that teachers either belleve
strongly In content-oriented goals or are unable to Implement social goals (i.e those not
found in the text). Solutions to the latter part are suggested, general rather than
specific. The ariter emphasises that (f the teacher is to follow these up he must already
have a strong comnitment. Jf teschers are unwilling to devote the time and effort to go
beyond the text, currfculum fnnovation Is unlikely.

Keywords: social needs; educational relevance; educational goals; teacher
effectiveness; teacher attitudes - biology education; curriculum development.

00203 - Resources for sclience teaching: report of a survey in the Commonwealth Caribbean.
Reay, Judith. London, Commonwealth Secretariat, 1982. 76 p. (eng). // Commonwealth
Secretariat

The survey attends particularly to the teaching of integrated science and physics; as
such It would embrace resources for most sclence teaching. There are sectfons on science
and productfion, Iimprovistons and Improvement, sclience rooms, audfovisuval and printed
resources, centres and Informatfon sources, servicing of equipment and science teachers
associatfions. Appendices iInclude tsbles of materfals In schools for teaching physics and
fntegrated sclence.

Keywords: educational regsources; educatfonal laboratory equipment; audiovisual aids;
school ‘taboratories; Caribbean - teacher centres: physics education: primary education;
secondary education; teacher associations; Jamaica; Guyana; Trinidad and Tobago; Barbados.

// University of the West Indies // Caribbean Examinations Council // Jamaica Science
Education Centre // University of the West Indies

I1SBN: 0-85092-212-7.

00204 - Science education: a setlect classified bibliography of Higerian sources, 1860~
1882, Muogilim, Emma S. lbadan, STAN, 1982. p. 164-178. (Journal of the Science

Teachers’ Assoctation of Nigerfa; XX, 2) (eng). // Science Teachers’ Association of
Nigeria

The 350-0dd ftems fnclude 55 higher degree difsertations, pertodical articles and
conference pspers. The sections on general Issues and Integrated science are relatively
extensive.

Keywords: bibliographies; theses: Higeria.

00205 - Sclence education for citizens: perspectives and fesues. Gaskell, P. James. Leeds,
UK, Leeds University Centre for Studies in Sclence Education, 1062. p. 33-46.

(Studies in sclence education; 9) (eng). // Leeds University (UK). Centre for Studies in
Science Education

The article deals with the interests of various soclal groups (n supporting & thorough
reviston of the junior secondary sclence programase In Consds. Attention Is drawn to some
of the fssues In science, technology and soctety curriculas that need to be sJdressed by
sclence teacher , and to some organiasational decisions that need to be made In developing
curriculum matertals of this type. Deep rooted ethnical and political lactors will make ft
diffizult to reach consensus, but teachers must attempt to find answers to the large
questions about the soclal context of sclence. the political nature of curriculum and what
it means to educate # person about & sd>cial fasve,

Keywords: civic education; educational relevance; pressure groups: lower secondary
education; curriculum development; teacher responsibitity; Canada.

// Junior secondary sctence (Canada)
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00206 - Sclence in society. Pickup, K.:; Lewis, John L.; Payne, V., Hatfield, UK, ASE, 1982,
p. 776-779. (School science review; 225) (eng). // Association for Science
Education (UK)
These are three letters relating to the ASE’'s Science in Society materfials, One Is
highly critical, the others are from developers of the materials.
Keywords: upper secondary educatfion; curriculum guides: teaching materials; UK.
// *Science in Society" (UK)

00207 ~ Sclence literacy for all students. Brown, Peggy. wWashington, Association of
American Collages, 1982. 19 p. {(Forum for 1iberal education; 5, 1) (eng). //
Association of AiWerican Colleges
Describes selected college programmes to I(ncrease students’ science literacy to
prepare them for a world of science and technology.
Keywords: higher education; core curriculum; scientific literacy; general education;
USA - educational relevance; social needs.

00208 -~ 16+practical assessment. Biggs, P. Hatfteld, UK, ASE, 1982, 43 p. (Education in
science; 97) (eng). // Association for Scierce Education (UK)
This Is a brief report of a survey of English science teachers Into thefr views on
school based assessment.
Keywords: upper secondary education; examinations; activity learning; student
evaluation; UK.

00209 - Student teachers’ attitudes toward science and science teaching. Lucas, Keith B.;

Dooley, John H. New York, John Wiley, 1982, p. 805-809. (Journal of rasearch in
science teaching:; XIX, 9) (eng). // National Assocliation for Research in Science Teaching
(uca)

Investigated attitudes of Australian elementary school student teachers (N+67) towards
sclieiice and science teaching. No change In attitude was reported (usfng Moore and Sutman’'s
Attftude roward Science Teaching Scales) as a result of taking a content-based science
unit, suggesting more effort (n fostering desfrable attitudes smong these teachers.

Keywords: student teachers; student attitudes; teacher attitudes; teaching methods;
primary school teachers; preservice teacher education; Australia.

00210 - Teachers’ attitudes to the introduction of Integrated science in the fourth year
of secondary school in Trinidad and Tobago. Hassanall, Amena. Oxford, UK, Dept of

Educational Studies, St Catherine‘s College, 1982. 110 p. (eng). (Unpublisheo thesis for
Master of Science in Educational Studies). // St. Catherine’s College (UK). Dept of
Educational Studies

A study undertaken when the Caribbean Exaninations Cecunctl Integrated Science (Double
Award) was relatively new. Results indicated that attitudes were more favourasble among (a)
trafned than untrained tenchers (b) chemistry teachers than biology teachers (c) biology
teachers than physics teachers (d) teache~s of less able pupils than those of more able
puplis,

Keywords: teacher attitudes; secondary school curriculum; educational innovations:
curriculum dovelopmont; Trintdad and Tobago.

// Caribboan Examinations Council Integrated Sctence (bDouble Award)

00211 - Teaching about sclience, technoOlogy and society at the secondary school level in
the United States: an educational dilemma for the 1080s. McConnell, Mary C. lLeeds,

UK, Leeds University Centre for Studies in Sclence Education, 1982. p. 1-32. (Studies iIn
science education; IX) (enp). // Lueds University (UK). Centre for Studies in Science
Educat ion

Summarises some US studies, wnich show thal over the past decade the system of sclence
education In the US has come to be out of harmony with sctence, the national fnterest and
the needs of the (ndividual. The aims of aclence educatfon are not understood, and
precol lege students may receive little or no science courses. éxplores attempts to clarily
approaches to education about science, technology and soclety. and exermplities with some
US modules. Closes by identitylnp some important areas of concern.

Keywords: secondary school curriculum; educational relevance; educational aims; USA -
educational trends: individual development; educational necds; Vearning modules; education
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and develorment; secondary school students.

00212 - Trends in science education and the future of science curriculuas in Nigerfa.
Oyecum, N.A,.; Shuaibu, M.J. Ibadan, Nigeria, STAN, 1982. p. 75-96. (Journal of the

Science Teachers’ Association of Nigeria; XXI, 1) (eng). // Sclience Teachers’ Association
of Higeria

The article takes an overview of trends worldwide from 1956-57 to 1974-75 in terms of
(a) initfation of new projects (b) African projects (c) research and dissertation topics
(d) journal articles (USA and UK) by subject (e) themes of new projects in USA and UK. The
authors regret that Nigerfan sclence education Is Influenced, {f not dictated, by activity
elsewhere. They identify opporiunities to face science educatfon problems that are really
Nigerian.

Keywords: euucational trends; education and culture: curriculum evaluation; Nigeria -
educational innovations; educational research; Africa; USA; UK; research priorities.

00213 - Updating and retraining of sciance teachers. Hong Kong, Hong Kong Assocliation for
Science and Mathematics Education, 1382. 159 p. (eng). // Hong Kong Association

for Science and Mathematics Education // International Council of Associations for Science
Education. Asfan Symposium, 4th, Hong Kong, 1982

Attention is pafd to primary and secondary teachers, to strategies adopted fn varfous
countrfes of Asia, and to teachers of mathematics, science disciplines and integrated
scfence.

Keywords: teacher education; inservice teacher education; Asia - primary teacher
education; secondary teacher education; refresher courses; mathematics education.

00214 - Why do practical work in 11-13 sclience? Beatty, J.W.: Woolnough, Brtian E.
Hatfield, UK, ASE, 1982. p. 768-770. (School science review: 225) (eng). //
Association for Science Education (UK)

This article reports the findings from a questionnafre sent to British teachers, and
follows up Investigations carried out by Kerr and others since 1962. A surprising amount
of time was safd to be spent on practical work (40-60X was the median, more In
comprehensive schools), The most common types of practfcal work, and the most [avored
aims, are explored and corwpared with those of 1962.

Keywords: lower secondary education; activity learning; practicums; educational aims;
educational trends; UK - comprehensive schools,

1983

00215 - Ameliorating current problems in science educiation. Gardner, Marjorie H.; Yager,
Robert E. New York, John Wiley, 1983. p. 587-594. (Science education; 67, 6)
(eng).

Discusses the dangers of quick-fix soluttons to the current crisis In sclence
education and the need for 8 philosophical base and theoretfical teaching strategples.
Proposes sclence and mathematics study as requirements for grades K-14 and fmplementation
of a vertically articulateo currteulum. Concludes by calling for pluralistic response to
the challenge.

Koywerds: articulation; curricuium development; educational reform; aeducationa)
trends: USA - primary school curriculum; secondary school curriculum; higher education;
mathematics education.

00216 - Constraints on thd successful isplemntation of the integrated sclence progranne
at the senior secondary tevei in Migeria. Gbamanja, S.P.T. lbadan, Nigeria, STAN,

1983. p. 72-78. (Journal of the Science Teachars’ Assocliation of Nigeria; XXI1, 1) (eng).
// Sclente Teachers’ Association of Nigeria

Althcugh sclence teazhing in primary and junior secondary schools and teacher
education e geared towards (nteorated sclence, the senfor secondary school segment has
been left out. The article examines the feasfbility of extending the Integrated sclence
programne to this level.

Koywords: upper sgcondary education; Nigeria.
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00217 - The Devalopmunt of modular science in Esssex and surrounding counties. Titcombe, A.
R. Hatfield, UK, ASE, 1983, p. 619-625, (School science review; 229) (eng). //

Association for Science Education (UK)

Gives a brieflf history of modular sclience and Its development for an examining board.
Advantages of the schime are Irdentified. An outline of the syllabus s given.

Keywords: upper secondaryvy education; learning modules; UK - modular {instruction;
curriculum developmant, teaching method innovations; ability grouping.

// "Wodular Science™ (UK)

00218 - Educating Anericans for the 21st century: a plan of action for {mproving

mathematics, science and technology for all amnerican elementary and secondary
students so that their achievemant is the best in the world by 1885, Washington, National
Science Board Commission on Precollege Education in Mathematics, Science and Technology,
1983. 124 p. (eng). // USA. Hational Science Board. Commission on Precollege Education in
Mathematics, Science and Technology

The report insists that top priority should be given to retraining and retalining
teachers of high quality in mathematics, science and technology and enhancing fnstruction
in these fields In grades K-6. Much mo*e time should be given for these subjects
throughout elementary and secondary grades. Implications are explored. Useful appendices
include good practices reviewed by thr commission.

Keywords: primaryv teacher education; secondary teacher education; inservice teacher
education; teacher effectiveness; USA - sclience and tecrtnology: mathematics education;
curriculum development; teacher recrultment; primary school curriculum; secondary school
curriculum; retraining; refresher courses; educational reform.

00219 - Effects of English language and inteltectual ability on performance iIn integrated
sclence. Heyworth, Rex. Hong Kong, HKASME, 1983. p. 91-88. (Journal of the Hong

Kong Association for Science and Mathematics Education; X1, 1) (eng). // Hong Kong
Association for Science and Mathematics Education

Chinese Is generally used In cldss discussion especfally with low-sbflity pupils. New
science curriculas make new demands. A study on form 2 pupfls found that (a) few of the
children, especfally gfrls, could think abstractly (b) abstract thinkers (especlally
gfirls) do better than concrete thinkers In Integrated sciences (c) the most fmportant
factor In predicting achievement Is English language abllity; conventional tests of
intellfgence show 8lmost no predictive power.

Keywords: language of instruction; language barriers; academic achievement - abstract
reasoning; oir)s education; Hong Kong.

00220 - Exchange your teaching post and go abroad! Berry, M.D.S. Hatfield, UK, ASE, 1083.
p. 25-26. (Education in science; 104) (eng). // Association for Science Education
(UK)

This account (s of general interest for fts description of the secondary curriculum
(and particularly the scfence asspects) in Western Australia. Inter alfa, science is
compulsory up to the end of Yesr 121 Also of Interest Is the strategy for meeting the
needs of children of different abilittes.

Keywords: secondary school curriculum; general education; ability grouping;
educational policy; Austratia - teaching abroad.

00221 - Integrated sclience teaching in schools and the new Nigerian policy on sducation,
Akpan, 0.E. lbadan, Nigerta, STAN, 1983. p. 66-73. (Journal of the Scilence

Teachers’ Association of Nigerta; XX1, 2) (eng). // Science Teachers’ Association of
Nigeria

The article asseases the part to be played by Integrated science teaching In the noew
3-3-4 education policy which began In 1982, It cites studies undertaken sfnce the
fnception of the Nigertan Integrated Project asbout 1970, Generally there have been some
successes: however, progress has been painful and the proposals centre on broad efforts to
enhance teacher education.

Keywords: sacondary school curriculum; core curriculum; educational) policy: teacher
education: curriculum evaluation; teacher effuctiveness; Nigeria,

// Nigerian Integrated Sclence Project
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00222 - The 1ssue of sensitive interdiscipliinary science-oriented curricula in the social
service. Zoller, Yuri; Weiss, Shoshana. London, Taylor and Francis, 1983. p. 147-
155. (International journal of science education; V, 2) (eng; abstr. in fre, ger).

Such curpricula are responsive to a social demand for ‘relevant’ curricula. The
fliustration given in this paper is "Hashish and Mari juana®, Velue judgrents and
decislion-making are features, and integration of the cognitive and affective domains is
deliberated. Characteristics of and rationale for such programs are listed. The paper also
describes how the specimen unit Is implemented through *class meetings®. Poxrsible
problems of acceptability are identified.

Keywords: educational relevance; interdisciplinary approach: social responsibility -
learning modules; student attitudes; classroom techniques; discussion (teaching method);
Israel.

00223 - The Hature and problems of curriculum development. Hamilton, J. Hatfield, UK, ASE,
1983. p. 10-14. (Education in science; 103) (eng). // Association for Science
Educat fon (UK)

The Education Permanent Secretary In Britaln discusses the need for a central policy
and the fssues which should be reflected in that policy. Reference is made to a numbepr of
recent documents on science education. Although the context is British, the article could
be of some Interest to educators reflecting on trends In science education.

Keywords: educational policy; curriculum development; educational trends; UK - general
education; core curriculum,

00224 - Hew trends in primary school education, v.1. Harlen, Wyrne. Paris, Unesco, 1983.

216 p. (The Teaching of basic sciences) (eng; also in ara, fre, spa). // Unesco //
Meeting of Experts on the Incorporation of Science and Technology in the Primary School
Curriculum, Paris, 1980

The 20 chapters are grouped Into 4 sections: sims and constraints;: curriculum
materisals and their development; theory Into practice and teacher preparation. There Is
also a substantial final! report which surveys the issues of current sfignificance. Specific
accounts of a number of countries are included.

Keywords: primary school curriculum; teaching strategies; primary teacher education;
educat fonal trends - educational aims; teaching materfals; curriculum development; chiid
development ; teaching skills; Brazil; France; Sri Lanka; Indonesia; Bulgaria; Africa.

1SBN: 92-3-102034-»x,

00225 - Hew trends in school sclence equipment. Lowe, Norman K. Paris, Unesco, 1983. 16}
p. (eng; aso in ara, fre, spa). // Unesco // Internationa) Meeting on School
Science Equiprent, Paris, 1980

This book attempts to provide an overall picture of trends In respect of sclence
equipment, as well as assocliated problems and factors around the world. Through out the
book descriptions of equipment and other resource materials are usually set In the context
of currtecvlum cevelopment. The target readership fncludes teachers, student teachers,
teacher educators, research workers, currifculum developers and Hlnfstry of Education
offfcials,

Keywords: educational equipment; school laboratories; educational laboratory
uquipment; activity tearnirg = curriculum development; educational projects; primary
school curriculum; secondary schootl curriculum; teaching guides; educational expenditure;
teacher education; teacher centres.

1SBN: 92-3-102052-8.

00226 - Organization and iuwtegration of learning axperiences in a curriculum: a case
study. Everwijn, S.E.M. London, Taylor and Francit, 1983, p. 183-197. (Journal of

curricutum studies: XV, 2) (eng).

Describes experience of using the principle ol *organizers® /from the work of
Ausubel, Earl and Tyler In constructing a curriculum whith requires students to relate
what has been learned in one subject to what Is belng learned In another. Although the
f11lustrations are trom courses for student nurses and In a hotel school, the article could
be useful! In school sclence curricula.

Koywords: cutriculum development; learning processes; educational psychology; teaching
strategies; higher educition.
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00227 - Preservico and inservice educaton for science teachers. Tamir, Pinchas; Hofstein,

Avi; Ben-Peretz, M. Rehovot, Israel, Balaban International Science Services, 1983.
634 p. (eng). // International Seminar on Preservice and Inservice Education of Science
Teachers, Rehovot, Ein Gedi and Jerusalem, Israel, 1983

The book is organized so that conference papers are pulled together into eight
coherent chapters with the following themes: problems and issues; culture, society and
teacher eduation; learning and cognitfon; preservice education; iInservice education;
teacher education for implementing curriculum materials; practical and vicarious
experiences; research.

Keywords: teacher education; inservice teacher education; preservice teacher
education; educational quality - educational relevance; educational psychology; curriculum
guides; teaching materfals; teaching strategfes; curriculum research; teacher educatfion
curriculum; Israel.

I1SBN: 0-86689-022-x.

00228 - Relative effects of a history/philosoohy of science course on student teachers’
performance on two models of science. fgunniyi, M.B. Carfax Publishing, Oxford,
UK, 1983. p. 193-199. (Research in science and technology education; 1, 2) (eng).

This study found that a course on the history and philosophy of science enhanced
student teachers’ understanding of science. It should follow that the views of science
held by thefr own students should also be enhanced.

Keywords: teacher education curriculum; science philosophy; history of science;
student teachers; Nigeria - teacher effectiveness; motivation; Africa.

002290 - Results of a BO-state survey of initiatives in science, mathematics and computer
education. Armstrong, Jane M. wWashington, National Science Board Commission on

Precollege Education in Mathematics, Science and Technolongy, 1983. p. 141-203. (Educating
Americans for the 21st century) (eng). // USA National Science Board. Commission on
Precollege Education in Mathematics, Science and Technology

Provides outlines of fnnovations (responses to educational challenges) across the
nation. There are idcas here for other policy makers.

Keywords: curriculum; educational innovations; educational policy; USA - mathematics
education; computer science education.

00230 - A Revised and intensified science and technology curriculum grades X-12 urgently
nesded for our future. Lomon, Earle L. Washington, National Science Board
Commission on Precollege Education in Mathematics, Science and Technology, 1903. p. 25-58.

(Educating Americans for the 2i1st century) (eng). // USA National Science Board.
Commission on Precollege Education in Mathematics, Science and Tachnology // Conference on
Goals for Science and Technology Education Grades K-12, Washington, 1983

The conference Identified lacks In science and technology In Lhe United States and, as
leading causes, deficlenclies In precollege science and technology aducation.
Recommendat fons are made.

Keywords: primary school curriculum; sacondary school curricutun; mathematics
education; USA - educational reform; curriculum development.

00231 - Sclence and technology education and national development. Mo~ris, Robert W,
baris, Unesco, 1983. 187 p. (eng; also in ara, spa). // Unesco

A number of chapters fn this book discuss In broad terms developments and trends In
science education, Including programmes In Integrated sclence education and non-tormal
education, Wider fssues Includeé professlonal assoclations, various levels of educttion and
internattonal cooperation,

Keywords: education and developmont; educational trends; educational cooperation -
nonformal education; professional assoclations; teacher associations.

// Vienna Programma of Action on Science and Technology for Development

1SON: 92-3-102144-3.

00232 - Sclence education 11=-18, James, E.O0. Hatfield, UK, ASE, 1083. p. 18<19. (Education
in sclence; 102) (eng). // Assoclation for Science Education (UK)
This article picks out highliphts from a report published by the Royal Scclety. It fs
ol Interest to policy makers who will not be reading the full report.
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Keywords: secondary education; educational policy: core curriculum; UK,
// Royal Society (UK) // ®*Science Education 11-18" (UK)

00233 - Science education through personal language use: an integratec approach in a
primary school, Carre, Clive G.; Howitt, 8111, Oxford, UK, Carfax Publishing,
1983. p. 243-254. (Educational review; XXXV, 3 ) (eng}.
Suggests a programme which Integrates the learning pupils are invited to do and the
language they are using to do ft. Some experfences are provided.
Keywords: primary school students; interdisciplinary approach; classroom techniques;
learning processes.

00234 - Science in a social context. Solomon, Joan. Hatfield, UK, ASE, 1983. p. 33-34.
(Education in science; 101) (eng). // Association for Science Education (UK)
This s an outline and ratfonale of the new SISCON course reccntly developed for new
sixth forms.
Keywords: upper secondary education; sixth forms; teaching materials; UK.
// "Science in a Social Context®” (UK)

00235 - Science in primary schools: an HM! discussion paper. Smith, C. Hatfield, UK, ASE,
1983, p. 23-25. (Education in science; 102) (eng). // Association for Science
Education (UK)
A digest of a publication (by Her Majesty's Inspectors) said to be perhaps fdealistic
put containing much food for thought.
Keywords: primary school curriculum; UK.

00236 - Science in schools. London, ASE, 1983. p. 139-140. (Physics bulletin; XXXIV, 4)
(eng). // Institute of Physics (UK)

This fs & brief account of a report publfished by the Royal Society. Referring to
8ritish education, the recommendations include science for all to 16+, covering the three
main branches. Some 20% of the curriculum time should be spent on science, at least (n the
fourth and fifth secondary years. Many children do not enjoy their sclience lessons, and &a
central sim fn future enquirtes should be to find out why this (s so.

Keywords: core curriculum; general education; student attitudes; UK - interest
(learning); curriculum research; research priorities; motivation.

// Royal Society (UK)

00237 - Science teaching and the syllabus. Perris, Lyall. New Zealand, New Zealand Science
Teachers’ Assoctation, 1983. p. 19-21. (N Z science teacher; 38) (eng). // Mew
Zealand Science Teachers’ Association
Briefly explores the nature of scifence, which I8 often not understood by teachers.
Goes on to refer to studies on children’s science vs sclentists’ science. Finally attempts
to dispel ideass that a national syllabus I(nhtbits teachers from reflecting science fn
{refr classrooms. An alternative view I8 presented by Rob Jultan In the next article "An
s!ternatfve view of science teaching and the curifculun®, p. 22-23.
- Keywords: secondary school curriculum; science philosophy; teacher responsibitity;
eJucational policy: New Zealand.
// Learning in Science (New 2ealand)

00238 -~ Secondary Sclience Currfcutum Review: an alternative view. Long, R.R. Hatfield, UK,
ASE, 1083. p. 22-24. (Education in science; 103) (eng). // Assoctation for Sclence
Educatton (UK)

This teacher feels that recent proposals in Britaln are unrealistic. Me appears to
holo the view that priority at this time should be given to the loxer ranks of the abllity
range, and that fntegrating the scfences 13 impracticel.

Keywords: ability grouping; low achievers; secondary school curriculum; UK -
educayv ional goals.

// Secondary Science Curriculum Roview (UK)

00239 - A Single system of oxamining at 18¢, Hatfield, UK, ASE, 1983. p. 11-12. (Education
in sclence; 104) (eng). // Association for Science Education {UX)
Subtitlted "A statement of the position of the ASE®, this (s a concise response to
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drafts which have been prepared iIn Britain,
Keywords: general education; examinations; upper secondary education; UK.
// General Certificate of Secondary Education (UK)

00240 - Teaching science to the slow learner. Smith, Veronica. Hatfield, UK, ASE, 1983. p.
138-140. (Schoo) science review; 230) (eng). // Association for Science Education
(UK)

This teacher describes her experiences first of teaching an integrated science
curriculum to a difficult class and then of *"throwing uway the book®. Many successes are
ment foned.

Keywords: ability grouping; slow learners: lower secondary education - motivation;
teaching strategies; activity learning; UK.

00241 - What would John Dewey say about science teaching today? Vandervoort, F.S. Reston,
Vva., National Assoclation of Biology Teachers, 1983. p. 38-41. (American biology

teacher: XLV, 1) (eng). // National Association of Biology Teachers (USA)

Dewey left us with many fdeas which should be applfcable to sclience teaching today:
(a) fnquiry (b) knowledge by means of experifence (c) education for citizenship. The writer
claims that science curricula are stfll far from these Ideals.

Keywords: educational aims; teaching methods - civic education; activity learning.

// Dewey, John

1984

00242 - The Differential yptake of science in schools in England, Wales and Northern

Ireland. Driver, Rosalind; Head, Jennifer; Johnson, Sandra. London, Taylor and
Francis, 1984. p. 19-29. (International journal of science education; VI, 1) (erg; abstr.
in fre, ger).

The study had four purposes: (a) to present findings (b) to comment on the Jdifferences
among the three areas (c) to note the changes sfince a survey by Her Majesty's Inspectors
in the 70s and (d) to discuss the {mplications in the light of proposals that all puplils
up to the age of 16 should follow a balanced science curriculum. It was found that a
sfzeable minority of schools, especfally in Northern lreland, do not offer all three
sclences. Gender and ability blases were noted. General science was the usual course for
pupils of low attainment. The paper contrasts the recommendations of various bodies on
(for fourth and fifth forns) i{ntegrated science or combined courses versus separate but
coordinatcd teaching of the three main sclences. The study also found only a small
proportion of technology based courses.

Keywords: upper secondary education; core curriculum; teacher attitudes; comparative
aducation; UK - sex discrimination; ability; slow learnors.

// Assessment of Performance Unit (UX) // UK. Dept. of Education and Science // Royal
Soclety (UK) // Secondary Sclence Curriculum Review (UK)

00243 - An Experimental evaluation of the revised edition of the Nigerian integrated
Science Project. Olarexaju, AdedayoO. lbadan, Nigeria, STAN, 1084, p. 89-85.

(Journal of the Sclience Teachers'’' Association of Nigeria; XX11, 2) (eng). // Eclence
Teachers’ Association of Nigeria

The study atmed to find out whether the presentation of instructional objectives
before the lesson (as In the revised edition of the Project) would enhance achievement.
The findinp was that students performed significantly better on the Inteprated Science
Achievement Test {f they were Qiven the objectives In advanée.

¥eywords: lower sacondary education; currfculum evalvation; ctassroom techniquos:
teaching strateglios; academic achiovement; Nigeria.

// Nigertan Integrateo Sctence Project

00244 - Integrated sclence: annual report, Assoctation of Science Teachers of Nigeria.
Annual Conference, 256th, Ibadan, 1084. lbadan, STAN, 1084. p. 189. (enp). //
Science Teachers’ Association of Nigeria
Reports on a nations! workshop, Its aims, resolutions and propositions.
Keywords: lower secondary education; educational workshops: teacher assoclations;
Higeria.
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00245 - Integrated science at the senfor secondary school: what prospects? Jegede,
Olugbemiro Johnson. Zaria, Ahmadu Bello University, 1984, 26 p. (eng). // Ahmadu

Bello University // West African Examipations Council. Monthly Seminar, 1984

The paper reviews the background to integrated sclence In general and In Nigeria. It
presents a variety of arqguments for integrated science at the higher level, but also
recognises countervalling forces. Implications include teacher education, physical
facilfties, testing and evaluation. Finally, a project Is proposed.

Keywords: upper secondary education; Nigeria - teacher education; educational
facilfties; educational testing: student evaluation.

00246 - Integrated sclence teaching and the need for radical change in schools even with

1imited resources at our disposal. Odobunmi, Olagunju. lbadan, STAN, 1984, p. 147-
149. (eng). // Science Teachers’ Assocliation of Nigeria // Science Teachers Association
of NHigeria. Annual Conference, 25th, Lagos, 1984

Examines the meaning of integrated science. A brief background to science curriculum
development leads into the Nigerian Integrated Science Project of 1970 and the strategles
visuvalized by the Science Teachers’ Associatfon of Nigeria. Classroom observation studies
indicate that these strategies were not realfzed In practice. The author advocates
retrafinfng and proposes themes for workshops for Integrated science teachers and
inspectors.

Keywords: secondary school curriculum; curriculum development; inservice teacher
educat ion; educational strategies; Nigeria - refresher courses; educationa) workshops;
educational projects; project evaluvation; evaluation of education.

// Nigertan Integrated Science Project

00247 ~ A Piaget-based integrated math and science program, Kolodily, George Oleh.
Washington, NSTA, 1984. p. 297-289. (Journal of college science teaching; 13, 4)
(eng). // National Science Teachers Association (USA)

Describes a lecture/laboratory course that stresses physical experifence and peer
fnteraction fn an fnquiry-discovery format. The course (s required of all fncoming
freshmen who are non-science majors., Highlights of such course strategfes as performing
experiments that demonstrate physfoal properties before Introducing mathematical concepts
or physical laws are discussed.

Keywords: mathematics education; higher education; general education; USA - activity
learning; experiments (lessons).

00248 - Primary and secondary school science. New York, UNIPUB, 1084, p. 1-82.
(Educational documentation and information; 231) (eng).

This 344-1tem annotated biblfography presents overview of science teaching in the
following categories: science educationy primary school science; integrated science
teachingt teaching of bfoloqgy, chemistry, physics, earth/space science: |atoratory worki
computer technology: out-of-school sclence; science and soclety; sclence education at
fnternational, regpional, national leéevels; references and research. The fndex |1sts authors
and editors.

Keywords: primary education; secondary education; bibliographies - educational
oquipment; lower secondary education; curriculum development; school laboratoriea;
teaching mathods; out of school education; experiments (lessons): computer applications.

00249 - Reasoning ability of preservice primary teachers: implications for sclence
teaching. Tobin, Kennath; Garnett, Patrick J. Melbourne, Australia, ACER, 1184, p.

69-98. (Australian journal of education; XXVIIl, 1 ) (eng). // Australian Council for
Educat tonal Research

Results sugpest that students with high formal reasoning ability are best equippeo to
teach primary sctence. Yhey can uttlize formal modes of thinking durtng science lessons
and are more likely to have studied physical sclence subjfects In Year 12 at school and to
have enpaged (n the science elective studies fn the preservice teacher education
programmy,

Keywords: primary teacher ceducation; student teachers; cducational psychology; teacher
effectiveness; preservice teacher education; Australia - classroom techniques; elective
courses; abilfity; reasoning.
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00250 ~ (Roport). Conference and Workshop on Resources for Science Teaching, Valsayn,
Trinidad and Tobago, 1984. St. Augustine, Trinidad and Tobago, ASETT, 1984, p. 1-

6. (Journal of education in science for Trinidad and Tobago; XIl1, 1) (eng). // Association
for Science Education of Trinidad and Tobago // Conference and Workshop on Resources for
Science Teaching, Valsayn, Trinidad and Tobago, 1984

The occasion of ASETT's tenth anniversary was assoclated with the Comnittee on Science
and Technology In Developing Countries and the International Councl! of Associations for
Science Education. Short reports of the various discussion groups are provided.

Keywords: teacher assocliations; teaching materials; Trinidad and Tobago -
examinations.

00251 - Science and technology education. Legg, Keith. Hong Kong, HKASME, 1984, p. 1-6.
(Journal of the Hong Kong Association for Science and Mathematics Education; XII,
2) (eng). // Hong Kong Association for Science and Mathematics Education
An address presented in the form of *eleven lessons” for tertiary education. The
speaker {s Director of the Hong Kong Polytechnic.
Keywords: higher education; university curriculum; teaching methods; educational aims.

00252 - Sclence education in Asfa and the Pacific. Bangkok, ROEAP, 1984. p. 1-498.
(Bulletin for the Unesco Regional Office for Education in Asia and the Pacific:

25) (eng). // Unesco Regional Office for Education in Asia and the Pacific (Thatland)

Section 1 is an introduction to science and technology education and summarfzes
practice within the region. At primary level science fs a core subject in all countries
though spproaches vary and severe constraints are faced. At lower secondary level, science
s commonly, though not always Integrated. At upper secondary level science is more often
taught as separate subfects and 1s optional In most, though not all countries. Genersally,
secondary sclience education Is academic, elitfist and subject orfented. There are notes on
equipment end educatfonal technology. scfence teacher trafning and non-formal programnes.
Section 2 is a country by country account of the state of science education and Its
development and provides voluminous (nformation on practice In each of the 24 countries.
Section 3 consfsts of some papers describing the development of programmes of science for
all, Sections 4 Is a 51 page annotated bibliography.®

Keywords: science education; primary school curriculum; secondary school curriculum;
out of school education; Asta and the Pacific - core curriculum; elective courses;
educational technology; science popularization; educationa’ trends; nonformal education;
curriculum development; bib)iographies; Afghanistan; Australia; Bangladesh; China; India;
Indonesia;: Iran (Islamic Republic); Japan; Lao PDR; Malaysia; Mongolia; Nepal; New
Zcaland; Pakistan; Papua New Guinea; Philippines; Korea R; Viet Nam SR; Sr{ Lanka;
Thatland; Turkey; USSR.

00253 - Sclence education In Canadian schools; sumaary of Background Study 82. Orpwood,
Graham; Souque, Jean Pascal. Ottawa, Scilence Counci' of Canada, 1984. 26 p. (eng;

also in fre). // Scilence Councit of Canada

The summary refers to a study conducted between 1980 and 1983 resulting from criticism
about the way science was belnp taupht In elementary and secondary schools. Sclience
education seemed to lack Canadian content and personal, soclal and national relevance.
Specific problems were fdentitied, and fcur major research projects undertaken. On the
basis of these, (ssues for deliberation are sugpested.

Keywords: educational relevance; primary school curriculum; secondary school
curricutum; Canada - teaching standards; social needs; educational policy; curriculum
davelopmant; education and culture; curricutum rosoarch.

00264 - dclence for all: impliication for higher sducation, Biin-Stoyle, Roger J. London,
IoP, 1984, p. 1068-172. (Physics education; XIX, 4) (eng). // Institute of Physics
(ux)

A unitversity professor of theoretical physics and Fellov of the Roysl Soclety has no
doubts that secondary sclence educatliaon should move as qulickly as possible towards a broad
and balanced propramme for all up to 16+, The article considers the pressures due to
higher education and belteves that s core stream could be Identified that would flow
through 11-16 and Into A-leve) studies. Migher education should then Improve Its selection
system In order to remove the pressure for high A-level performance, thus broadening
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school education.
Keywords: secondary school curriculum; core curriculum; science and technology; higher
education; UK - general education; abitity grouping; specialization; student selection,

00255 -~ Science for every student: educating Canadians for tomorrow’s world. Ottawa,
Science Counci) of Canada, 1984. 11 p. (eng). // Science Counci) of Canada
This follows from Background Study 52 on sclence education in Canadian schools
(summary by Orpwood and Souque). The present document analyses the study’s findings and
presents recommendations for bringing about essentfal renewal in science education.
Keywords: curriculum evaluation: educational innovations: general education: Canada -
educat ional needs; educational projects; curriculum development.

00256 - Science subject-choice and students’ attitudes to science. Burns, Janet.
Wellington, New Zealand Science Teachers’ Association, 1984. p. 7-12. (N Z science

teacher; 40) (eng). // New Zealand Science Teachers’ Association

Provides analyses of data which show, "Inter alis*®, increasing chofce of *sclience”
fn secondary school but decreasing choice of individual sciences, especially the physical
scfences. There are comparisons by gender, by ethnfc origin and by rural/urban sreas. The
analyses about attitudes include ability and the type of science.

Keywords: elective courses; student attitudes; physical sciences; New Zealand.

00257 - Submisgsion to the Minister of Education by the New Zealand Institute of Physics
(concerning the review of the core curriculum for schools). Wellington, New
2ealand Science Yeachers’ Assocliation, 1984. p. 19-20. (N Z science teacher; 40) (eng). //

New Zealand Science Teachers’ Association

For the intermedfate level (11-12-year-old) the submission urges the provisfon of
scfence specialists. This level of schoolling Is considered the weak link fn the chafn, and
falls to realise children’s full potentfal.

Keywords: lower secondary education; core curriculum; teacher qualifications;
specialists; New Zealand - teacher effectiveness; educational opportunities.

// Hew Zealand Core Curriculum Review

00258 - Teaching the right stuff: where 1t’s happening today. Mrachek, Len. Arlington,
vVa., American Vocational Assoctation, 1884. p. 30-39. (Vocational education

journal; LIX, 2) (eng). // American Vocational Assoctation

These five articles discuss the improvement of vocational educatfon programs though
the Infuston of mathematics and science skills. They Include an auto mechanics currfculum;
an tith-grade I(ndustrial arts program (orientation, electricity, plumbing); a combination
avtomotive services-small business program; and two programs at one school - engineering
proceasses and malerials and electronics technology.

Keywords: vocationa) school curriculum; tndustrial arts; technicatl and vocattional
education; curriculum davelopment; USA.

00259 - Towards a social slant in science teaching. Seecharan, Premial. St. Augustine,

Trinidad and Tobago, ASEYT, 1884. p. 1-6. (Journal of education in science for
Trinidad and Tobago; XI1, 1 ) (eng). // Association for Sctence Education of Trinidad and
Tobago

The article begins with a distinction between sctence And technology, but Insists that
technological development is & powerful reason for teaching science In schools, indeed
throughout the school curriculum. The writer goes on to provide sets of Intrinsic and
extrinsic reasons for sclence for all. He tdentifies major problems of sclence teaching iIn
Trinidad and Tobago, easentially concerned with teachers' attitudes and lack of
protessional training. Recommendations Include iIntegration of science and Integration of
curricula. In his physics classes this teacher has successfully vsed exerclises and
discussions stimulated by newspaper clippings on science In a sociasl context.

Keywords: science and technology; technological change: educational relevance; uppot
secondary education; core curriculum -~ qducation and dovelopment; teacher attitudes;
teacher educattion; teaching matertals; teaching method innovations; interdisciplinary
approach; physics education; (rintdad and Tobago.
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00260 - Towards fintegrated science teaching consistent with the nature of science and
humanistic precepts. lgwebuike, Yhomas B. Ibadan, Nigeria, STAN, 1984. p. 49-58.

(Journal of the Science Teachers’ Association of Nigeria; XX1I, 2) (eng). // Science
Teachers’ Association of Nigeria

Science teachers and educators appear not to have grasped the philosophical basis for
integrating science. Accordingly. this paper attempts to provide a conceptuval analysis of
the nature of science and a humanistic approach to education. This requires the
development of scientific literacy through the use of processes of science while teaching,
and reference to the nature of the child.

Keywords: science philosophy; humanism - scientific Viteracy; teaching strategies;
child development.

1985

00261 - The Davelopment of primary sclience educatfon in Trinidad and Tobago. Fraser-Abder,

Pamela. St. Augustine, Trinidad and Tobago. University of the West Indies, 1985.
p. 55-67. (Caribbean curriculum; 1) (eng). // University of the wWest Indies (Trinidad and
Tobago)

This describes the effort to ensure the teaching of science Iin primary schools, a
collaborative enterprise of the University and Ministry of Education. The resulting
programme s SAPATT (Sclence: a Process Approach for Trinfidad and Tobago), undertaken In
1977 and involving the teachers In its development.

Keywords: primary school curriculum; curriculum development; educational coordination;
Trinidad and Tobago.

// Science: a Process Approach for Trinidad and Tobago

00262 - Engineers for rural well-being. Arbab, Farzam. Ottawa, IDRC, 1985. p. 132-143.
(Science, education and society: perspectives from India and South East Asfa)

(eng). // 1nternational Development Research Centre (Canada) // Seminar on Education,
Science Policy, Research and Action, New Delhi, 1984

Outlines FUNDAEC of Colombia, an institution somewhat misleadingly called & rural
university. One of the central (ssues s integration of curricula, though constrafints have
been recognised.

Keywords: engineering education; rural development; education and development; higher
education; Colombia - university curriculum,

// Fundacibébn para 1a Aplicacion y Ensefanza de las Clencias (Colombia)

00263 - An Experimental programme in integrated natura) sclence education in Bulgaria.
Gotovinski, Evgeny; Lazarov, Dobri{. Paris, Unesco, 1985. p. 593-596. (Prospects:
quarterly review of education; XV, 4 ) (eng; also in fre, spa). // Unesco

A probtem Is how to Introduce the latest iInformation from the Interface between
scfences Into the existing currfculs of primary and secondary schools. MHere s a
preliminary report on an integrated subject called *nature study® for 10-12 year olds iIn
29 aschools. Presents rationale and lists *Integral foct®. An Independent learning
strategy Is used. Students reacted favourably but teachers had some ditficulties, being
speclalists themselves.

Keywords: primary 3¢chool curriculum; lowar secondary education; classroom techniques;
Bulgarta - student attitudes; teacher attitudes: teaching methods; learning mathods;
independaent learning,

// Nature Study (bBulgaria)

00204 - A Pramework for curriculum development. Hatftield, UK, ASE, 1985. p. 12-22,
(Pranning for sclence in the curriculum) (eng). // Assoclation for Sclence
Education (UK)
This chapter Qlves 8 structure for innovation and could prove useful to teachers.
Kaywords: curriculum development; educational atms; teaching mothod tnnovattons; skiltd
davelopnant; teaching skills,

00265 ~ The Home as a context for the sctence curriculum. Browne, Ctaudia. St. Augustine,
Trinidad and Tobapgo, ASETY, 1085, p. 14-16. (Journal of education in sclence for
Trintdad and Tobago; XI1, 3 ) (eng). // Assoclation for Sclencd Education of Irintdad and

- A8 -



MAIN ENTRIES

Tobago

A home economics educator suggests that a home context for conventional scifentific
concepts s one of the needs of children doing no science after lower secondary school,
and is also likely to iIncrease motivation. For sclence teachers she fdentifies topics and
concepts related to nutrition (and economics)., food preservation, food preparation,
textile and clothirg cleaning. The writer draws attention to trends In the direction of
social relevance and Is concerned that homemakers should have a scientiffc background for
thelr practices and decision-making Iin an unpredictable future.

Keywords: home economics education; lower secondary education; educational relevance;
general education; motivation; nutrition education; Caribbean.

00266 - Infiluences on the practice of sclience curriculum innovation in the Caribbean, pt.
1: socio~historical, King, Winston K. St. Augustine, Trinidad and Tobago, ASETT,

1985. p. 1-7. (Journal of education in science for Trinidad and Tobago; XII, 2) (eng). //
Association for Science Education of Trinidad and Tobago

An attempt fs made to identify the forces contributing to change In the status of
scifence in the school curriculum from the 1960s. These Include the relinquishing of
colonfal ties, the establishment of the university, economic pressures and social
movements., advances In science and technology, and curriculum development elsewhere.

Keywords: educational innovations; social change; educational history; educationzl
aims; Caribbean - technological change; education and culture.

00267 - influaences on the practice of science curriculum innovation in the Caribbean, pt.
2: contextual factors. King, Winston K. St. Augustine, Trinidad and Tobagc, ASETT,

1985. p. 7-13. (Journal of education In science for Trinidad and Tobago; XI1, 3) (eng). //
Association for Science Education of Trinidad and Tobago

The discussfion Is set against data from a case study of a primary science fnnovation
in a Caribbean country. Implementation of fnnovations (s Influenced by the nature of the
subject matter, features of the curriculum, school climate and facilities, and
communlcarlon_ol information.

Keywords: teaching method innovations; teacher effectiveness; Caribbean - educational
environment; educational facilities.

// Science Teacher Observation Schedule (UK)

00268 - Influences on the prauctice of science curriculum {innovation {n the Caribbean, pt.
3: iInternal factors. King, Winston K. St. Augustine, Trinidad and Tobago, ASETT,

1985. p. 1-5. (Journa) of education in science for Trinidad and Tobago; X111, 1) (eng). //
Assoctation for Sclence Education of Trinidad and Tobago

The internal factors refer to those which impinge most directly on the teacher,
fncluding trafning. teacher's perception of aims, teaching style and age and ability of
pupils. The author closes by providing a dtagram of the influences on the practice of
science curricultum innovation. Recommendations are made.

Keywords: teaching mathod innovations; teacher education; teacher effectiveness -
curriculum davaetopmant; Caribbean.

00269 - Integrated sclence as a preparation for ‘A’ level physics, chemistry and biology.
Chambarlain, Peter J. Oxford, UK, Carfax Publishing, 1085. p. 163-158. (Research
in science and technological education; 111, 2 ) (eng). .

The author corpares performance In A-level sclience examinations of students In a
tertfary college who had taken SCISP with students who had studied the separate sclences
to O-level. Perfurmance was found to be not signiticantly different between the two Qroups
though SCISP students must have spent considerably less time per sclience subject (n their
1118 schools. Thus there 13 no evidence to suggest that SCISP Inhiblted subsequent
progress.

Kaywords: academic achyavement; sixth forms; specialization: upper secondary
cducation; examinations; UX.

// Schools Councit Integrated Sctence Project (UK)

00270 - lntegrated sclence teachers’ percelved needs for organizattonal skills relevant to
out of school sclantific activities. Onocha, €C.0.; Okpala, N.P. Hong Kong, HXASME,
1005. p. 173-181. (Journal of the Hong Konp Association for Sclance and Mathematics
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Education; XI1, 2) (eng). // Hong Kong Association for Science and Mathematics Education
A study fdentified the needs of teachers. Regular wecrkshops ‘and fnservice courses are
recommended since science methods courses do not adequately equip teachers for such
activities.
Keywords: out of school education; inservice teacher education; educationa) workshops;
Nigeria.

00271 - Organising the toaching of science. Hatfleld, UK, ASE, 1985. p. 23-43. (Planning
for science in the curriculum) (eng). // Association for Science Education (UK)

The chapter fl.ustrates how some schools have attempted to implement the two major
themes of the Assocliation’s publication "Education through sclence®: (a) science for all
(b) general education through science. Of special iInterest are different timetable
fremeworks for integrated scfence throughout: core science and other science options; core
science and other extensfon courses; core science up to 14 with choice of sciences In
years 4-5; physical &nd bfological scifence for all; coordinated three subjects for all;
Interdiscip!inary courses (scfence and other subjects).

Keywords: physics education; biology education; curriculum development; core
curriculum; UK - interdisciplinary approach; elective courses.

00272 - ‘People’s science and development theory. Kumar, Krishna. Ottawa, IDRC, 1985. p.
70-78. (Science, education and socliety: perspectives from Indya and South East
Asia) (eng). // International Development Research Centre (Canada)

The people’s science movement has among Its objectives the development of sclentific
literacy smong the masses, the re-assessment of °Western® sclence and technology and
challenging the forces of superstition.

Keywords: science popularization; science and development; scientific }iteracy; India
- education and development: nonformal education.

00273 - Planning for change. Hatfield, UK, ASE, 1985. p. 1-11. (PYanning for science in
the curricutum) (eng). // Association for Science Education (UK)

This chepter advocates, for primary schools, science Integrated with the total
currfculum. For age 14, the ‘*option system® (s deplored, and s brosd and balanced
science education for all is advocated. The bulk of the chapter s concerned with the
practicalities of introducing change.

Kaeywords: primary school curriculum; secondary school curriculum; educaticna)
tnnovations - curriculum development; elective courses; core curriculum; UK.

00274 - Planning for science in the curriculum. Hatfield, UK, ASE, 1885. 65 p. (eng). //
Association for Sciaence Education (UK). Working Party on Curriculum Models for

Science 65-16

Follows the ASE's *Alternatives for sclence education® (1979) and *Education
throuph sclience® (1981), the latter being a policy statement. This report suggests how
policy could be tunrned Into practice,

Keywords: primary school curriculum; secondary school curriculum; curriculum
dovelopmant; UK -~ teaching strategies; educationa) innovations, :

IS6N: 0-86357-034-8.

00276 - Primary education sclence and technology: a differant PEST in the classrooms,
Bellett, D.J. MHatfield, UK, ASE, 1085. p. 30-40. (Education in sclence; 111)

(eng). // Association for Sclence Education (UX)

An account ol an in-school spproach Involving the cooperation ol en engineer and using
8 dramatic spprosch (with the children *marooned on a desert islend®). Problems solved
tncluded making o tire, butlding & dam, »aking hunting and fishing equipment, collecting
rainwater, collecting salt from sea water, making waterprool shelters, Irrigatton and,
finally, buoyancy for the escape.

Keywords: technology: primary school curtriculum; teaching method tnnovations:
classroom tachniques: educational gamos.

00278 - Progression, continulty and coamunity. Hatftleld, UK, ASE, 1985. p. 44-b4.
(Planning for sclence tn the curriculum) (enp). // Association for Sclence
Education (UX)
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Describes cooperation between primary and secondary schools with local cormunities and
employers.

Keywords: primary schools; cecondary schools; school community relattonship; industry
and education; UK.

00277 - Pupils’ topic preference in integrated science in selected secondary schools in
the Ilorin LGA of Kwara State. lhebuzor, Hoel A.; Adelalye, Esther 0. lbadan,

Nigeria, STAN, 1985. p. 131-137. (Journa! of the Science Teachers’ Association of Nigeria:
XXIII, 142 ) (eng). // Science Teachers’ Association of Nigeria

A study on a sample of 300 Form 3 pupils found that pupils tend to prefer topics that
are largely biology-related at the expense of elfther chemistry or physics related topics.
Reasons are discussed and recommendations ar2 made.

Keywords: interest (learning); lower secondary education; student attitudes - '‘ife
sciences; physical sciences: Nigeria.

00278 - Recent trends and fssues in science education in Southeast Asia. Nielsen, Dean.
Ottawa, IDRC, 1985. p. 54-68. (Science, educatfon and society: perspectives from

Indfa and South East Asia) (eng). // International Development Research Centre (Canada) //
Seminar on Education, Science Policy, Research and Action, New Delhi, 1984

Focuses chiefly on primary and secondary education. Covers curriculum reform,
curriculum development, equipment, teacher education, nonformal science education and
regfonal colladboratfon. Notes numerous examples of {Integration in Southeast Asfa and a
variety of approaches to teacher education and teacher support.

Keywords: primary education; secondary education; educational trends; South fast Asia
- curriculum development; educational equipment; teacher education; nonformal education;
regional cooperation.

00279 - Sclience, education and society: perspectives from India and South East Asia. King,

Kenneth. Ottawa, 1DRC, 1985. 216 p. (eng). // International Development Research
Centre (Canada) // Seminar on Education, Science Policy, Research and Action, New Delhi,
1984

Because certain IORC activities are explicitly interdisciplinary, the Centre has been
exploring possible research connectlions among sclence, technology. education., erployment,
manpower and training fn three regions of the developing world. The resulting programme Is
TEED: Tecnnology, Education and Employment for Development. This volume Is fundamentally
concerned with science above vslues and sclence without values. It questions mainstream
sclience, whether (n school or In soclety, and rafses alternatives.

Keywords: sclience and development; education and development; interdisciplinary
approach; India; South East Asia - science policy: education and employment; educational
relevance.

// *Technotogy, E€ducation and Employment for Development®

00280 -~ Science education in Nigsrian secondary schools: a resppraisal. Danu, 0.P. Ibanan,
Nigerta, STAN, 1885. p. 39-44, (Journal of the Science Teachers’ Assoctiation of

Nigerta; XX111, 182 ) (eng). // Sclence Teachers’ Association of Higeria

Deplores the absence of soclal aspects of sclence, and cites studies which shov that
the goal dominating the curriculum Is the preparation of candidates to pnss WASC or GCE.
Those studies also showed that the examination questions wdre very limited. All this Is
contrary to the goals expressed for Nigerian education. Also absent Is attention to
personal needs and career awareness in sclfence.

Keywords: upper secondary education; educational goals; educational relevance;
oxaminations; educational needs; education and employment; Nigeria.

00281 - Sclence for all: a reflective sssay. Fensham, Peter J. Londen, Taylor and Francis,
1965, p. 4156-435. (Journal of curriculum studies; XvVI1, 4) (eng).

As "science for all” 18 a contemporary slnoan around the world n the 80s, the
euthor analysises what was done In the 60s #nd 70s. He believes thar there (s growing
consensus In & number of countries concerning vresent day science education In schools to
the effect that (s) there are much better curriculs tor the group (approximately 20X) from
which future scientists and science related professionals will be drewn (b) we have not
achieved an elfective sclence education for the other 80X who will not continue with any
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formal education In scfence after they leave school, The adequacy of new curnricula (n the
next decade will depend very considerably on how clearly we can read the realities of the
earlier attempts and the realities of the current day.

Keywords: core curriculum; educational trends; ability grouping; evaluation of
education - education and employment; scientific Viteracy; educational relevance;
educat ional goals.

00282 - Some CXC concepts. Glasgow, Joyce. St. Augustine, Trinidad and Tobago, ASETT,
1885. p. 7-12. (Journal of eduration in science for Trinidad and Tobago; XII, 2 )

(eng). // Association for Science Education of Trinidad and Tobago

This s a tabulation of the concepts reflected In the Caribbean Examinations Council
syllsbuses for biology, chemistry, fntegrated science (single award) and physics. The
writer aims to {dentify some of those concepts a Caribbean child, on leaving secondary
school, is supposed to have grasped. The list should also prove useful In (a) judging how
balanced a particular course of study would be (b) facilitating cooperatfon among science
teachers and (c) acting as a starting point for similar analyses elsewhere.

Keywords: concepts; scientific 1iteracy; upper secondary education; general education;
biology cducaticn; chemistry education; physics education: Caribhean.

// Caribbean Examinations Council

00283 -~ F Study of teaching and learning processes in integrated science classroonms.
Hacker, R.G.: Rowe, M.J. London, Taylor and Francis, 1985. p. 173-180.
(International journal of science education; VII, 2) (eng; abstr. in fre, ger).

This report of an empfrical study at the lower secondary level focuses on the
specfalist science teacher with an fntegrated curriculum and uses the Science Lesson
Analysfis System for data collection. Informational approaches were found to be more |lkely
when the teacher was outside his speclalfist discipline, the change being at the expense of
problem-solving or Inquiry. Subjects had all been trafned (n teaching an integrated
science curriculum and hsd spent at least six years teaching It. Findings cast doubt on
the Nufffeld Combfned Sclence recommendation that unfffication would be best achieved by a
sfngle teacher. Sclience teachers do not share curriculum developers’ enthusiasm for
teaching outside speclalist sreas.

Keywords: specialists; teacher attitudes; teacher effectiveness; lower secondary
education; teaching methods: UK - teacher education; problem solving; educational
rescarch; learning procosses.

// huffileld Combined Sclence (UK) // Science Lesson Analysis System (UK)

00284 - Teaching science, mathematics, technical and vocational education in an integrated
way. Bajpat, A.C. London, CASME, 1985. p. 1-13. (Commonwealth Assoclation of

Sclence, Technology and Mathematics Educators journal; Vv, 2 ) (eng). // Commonwealth
Association of Sclienca, Technology and Mathematics Educators

Shows how # toplc *measurement® as a coordinating theme could be prepared and
frplemented. Physics, chemistry, biology and technical and vocational education are
fdentified. Objectives aire established, each being accompanied by supporting strategies. A
student module and teacher's notes are given to /1lustrate.

Keywords: interdisciplinary approach; technical and vocational education; curriculum
development; blotogy education; chemistry education; learning modules: classroom
techniques; teaching strategioes.

00285 - Technology and sclience: technology and the Secondary Sclence Curriculus Review.
ODitchfietd, Christine. Nottingham, UK, Mational Centre for School Technology,

Trent Polytechnic, 1985. p. 12-14, (Schoo) technology: YVII1, 3 ) (eng). // Trent
Polytechnic (UX)., National Centre for Schaol Technology

Explains the SSCR of the Association for Sclence Education, and describes what fs
being uone sbout technology In the Review.

Keywords: technology; general technical education; secondary school curriculum;
oducational trends; educational innovations; UX - teacher assoclations.

// Secondary Science Curriculum Review (UX)
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00286 - Trends in wcience and technology education, Holbrook, J.B. Hong Kong, HKASME,
1685, p. 149-162. (Journal of the Hong Kong Association for Science and

Mathematics Education; XIIl, 2) (eng). // Hong Kong Association for Science and
Mathematice Education

Contrasts the aims from the post-Sputnik era with the present goal of science for all,
with shifts from science teaching to science learning, from teacher-centered f(nstruction,
and towards more process and problem-solving. Characteristics of scientific literacy are
cited and associated with technology. Aims are characterised as factuval, conceptual and
the acquisition of values, A distinction s made among the emphases of different groups.
There is a consfideration of implications for teacher training and retrainfng and scfence
teachers’ assacliations.

Keywords: educational aims; scientific literacy; educational trends - teacher
education; teacher associations; pressure groups; Canada; USA.

// Science Council of Canada // National Science Teachers Association (USA) // Science
and technology education and future human needs conference, Bangalore, India, 1985

00287 - The Whole curriculum perspective. Hatfield, UK, ASE, 1985. p. 55-61. (Planning for
science in the curriculum) {eng). // Asscclation for Science Education (LK)

It Is stressed that schools need people who are coordinators across the currfculum In
order to lInk scientiffc concepts, contexts and processes. There are fllustrations of ways
of achieving this.

Keywords: curriculum development: educational coordination; teacher responsibility:
articulation.

1086

0288 -~ The Activities of ploneer centres in the USSR. Grekova, Olga. Paris, Unescc, 1986.
p. 155-162. (lnnovations in science and technology education; 1} (eng). // lnesco

Out of school institutions are an I(ntegral part of the education system and thefr work
1s based on the general principles of communist upbringtng. The functions are described
and (llustrated.

Keywords: out of school education; extracurricular activities; youth organizations;
USSR,

// Pioneer Centres (USSR)

00289 - Agriculture In history of science and technology curricula, De Beaver, Donald.
Bethlehem, Pa., STS Program, Lehigh University, 1986. p. 1-4. (Science, technology

and society: 57) (eng). // Lehigh University (USA). Science, Technology and Society
Program

Points out apriculture'’'s central position In the human economy and advocates fts
placement In liberal education. Provides a list of topfcs highlighting agriculture In the
history of scifence and technology currfculum, Discusses the potential for using
agriculture material In undergraduate science courses.

Keywords: agricultural engineering; agricultural education; higher education; genera)
education; USA.

00290 ~ Application of calculators and cosputers in science and mathematics education.
Shumway, Richard J. Paris, Unesco, 1986. p. 117-136» (Innovations in scliaence anu

technology education; 1) (eng). // Unesco

Future-orfented as costs fall, the author assumes that conmputers and calculators wil!
be available to children. He reviews research done on thelr use In the classroom. He Is
clear that responsibiiity (s to help the youth of today learn to use these powverful tools,

Keywords: mathematics education; computer assisted instruction; calculating machines;
educational technology ~ teaching stratapies; curriculum development; computer languages:
computer programming.

002801 - The Case for GCSE sclence: a view from the classroon. Best, P.H.y Drake, J.
Hatfield, UK, ASE, 1986. p. 803-8068. (School science review; 241) (eng). //
Association for Science Education (UK)
The authors detect contusion In relation to the ftorthcoming National Currtculum, They
propose 8 compromise, wvhich Is essentially a common core of Integrated sclence In Years 3
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and 4 and a choice of four options from ten In Year 5.

Keywords: core curriculum; secondary school curriculum; educational policy:
examination boards; UK - specfalization; elective courses,

// UK National Curriculum

00292 - Cognitive acceleration: review and prospects. Adey, Philip S. St. Augustine,
Trinidad and Tobago, University of the West Indies, 1986. p. 84-99. (Science

education and research in Latin America and the Caribbean) (eng). // University of the
west Indies (Trinidad and Tobago) // Meeting on Science Education Research in Latin
America and the Caribbean, Port-of-Spain, 1980

In the face of findings that many curricula make excessive demands on children, an
attempt is being made to undertake cognitive acceleration: raising pupils levels of
thinking. The paper reviews the literature on cognitive acceleration.

Keywords: mental devetlopment; cognition; learning processes; lower secondary
education; teaching method innovations: literature reviews; UK - reasoning.

// Cognitive Acceleration through Science Education (UK)

Alexandra. Oxford, UK, Pergamon Press, 1986. 264 p. (Science and technology
education and future human needs; 2) (eng). // International Councii of Scientific Unions
// Conference on Science and Technology Education and Future Human Needs, Bangalore,
India, 1985

This volume aims to stimulate an awarencess of the ethfcal and social dimensions In
sclience education. Intrinsic and extrinsic problems are presented. Information s given on
the efforts being made In education to deal with ethical and soctal problems. A range of
contrfbutors s represented.

Keywords: ethics of sclence; sociology of science: social responsibility - primary
school curriculum; secondary school curriculum; educational relevance.

1SBN: 0-08-033912-3.

00294 - Health education and science education: changing roles, common goals? Garrard,
Jan, Leeds, UK, Leeds University Centre for Studies in Science Education, 1086. p.

1-26. (Studies in science education; 13) (eng). // Leeds University (UK). Centre for
Studies In Science Education

Suggests a sharing of expertise between science education and health education -
sclfence education In sesrch of relevance, health education (n search of a place In the
currfculum. The article aims to provide sclience cducators with some of the broader socfal
science based background of heailth and health education.

Keywords: health education; educational relevance; educational coordination.

0029% - Innovators’ dilemmas: recontextualizing science and technolopy education. Layton,
David. Paris, Unesco, 1986. p. 9-28. (Innovations in science and technology
education; 1) (eng). // Wnesco

Tokes an overview of science education and reform movements In the last 30 years and
changes In direction In the 1980s. As examples, mentfon I8 made of some major pollicy
statements. There sppears to be a conflict between curricula for tralned asclentists and
for educated clitizenry, Measures to resolve thia dilemma are suggested. Only recently hes
technology education begun to contribute to general education, and another dilemms 18 (ts
relatfonship to science education. The cultura! ~ontaext of sclence and technology
education {s now a mstter for attention. The ¢ er closes by s realistic discussion of
what actually happens {n currfculum change.

Keywords: educational innovations: educational trends; education and development;
educationa) reform; curriculum davelopment - education and culture; general technical
education; scientific Viteracy.

// "Sclience for Every Student® (Canada)

00286 -« An Integrated college freshman natural sclence curriculum. Garafalo, AVfred R,;
LoPrestt, vVincent C. New York, American Chamical Soclety, 1986. p. 854-858.
(Journal of chemical education; 63, 10) (eng). // Amarican Chemical Soclety
Describes an Integrated freshman course sequence which combines blology and chemistry
and uses the process of energy flov as a unitying concept. Provides a description ol the
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three-quarters course sequence, along with lists of topics covered in both disciplines.
Includes & ratfonale for developing such interdisciplinary courses.

Keywords: biology education; chemistry education; higher education; interdisciplinary
approach; USA - teaching methods; university curriculum.

// Wassachusetts College of Pharmacy Allied Health Science (USA)

00297 - Integrated or co-ordinated sclence? Black, PaulJ. Hatfield, UK, ASE, 1986. p. 669-
681. (School science review; 241) (eng). // Association for Science Education (UK)

In his Presidential, Address the author discusses the articulation of the three
separate sclences at secondary level up to the age of 16. He considers the nature of
science, five principles of curriculum design and the needs and entitlement of pupils. He
makes practical proposals (n the l11ght of recent change In natfonal policy. He advocates a
sfngle subject with a single title - Scfence, or Scliences - and pofnts out the need to
attend to public esteem.

Keywords: secondary school curriculum; educational coordination; articulation;
examinations; UK - specialization; sociology of science: science philosophy; curriculum
development ; educational aims; educational needs.

00298 - Integrating sclience/mathematics with language arts: gifted chiild programae suited
for all. Cross, Roger. Hatfield, UK, ASE, 1986. p. 808-812. (Schoo\ science
review; 241) (eng). // Assoclation for Science Education (UK)

As well as trends towards sclence, technology and soclety, more attention to the
affective domalin s needed. The project described here attempts to integrate sclence,
literature and mathematics with gifted lower secondary puptls to provide a more humanistic
approach towards mathematics and science.

Keywords: gifted students; mathematics education; humanities; Australia - lower
secondary education; educational trends; ability grouping: educational relevance.

00299 - Making science, technology and mathematics education relevant: overview paper.
Lucas, A.M. London, Commonwealth Secretariat, 1986. p. 4-14. (Making science,

technology and mathemat ics education relevant) (eng). // Commonwealth Secretarfat //
Commonwealth Associatfion of Science, Technology annd Mathematics Educators. Asia Regional
Biennfal) Workshop, 6th, Singapore, 1986

Brings together the lead papers of the conference, challenges assumptions f(n them, and
raftses questions for discuasion.

Keywords: general education; technical and vocational education; teacher education;
nonformal education; mathematics education: educational relevance.

00300 - The Hature of science processes and its implications for science education., Yap
Kueh Chin, Penang, Milaysia, SEAMEO-RECSAM, 1086. p. 24-32. (Journal of science

and mathematics education in Southeast Asta; IX, 1) (eng). // SEAMEO. Regional Centre for
Education in Science and Mathematics

Discusscs three (ssues: (8) Are science processes by nature Inductive or deductive?
(b) In sccordance with the nature of science processes, should sn fnductive or deductive
approach to fnstruction be emphasized? (c) Should sclence processes be taught scparately
or within the context of a scionce subject? Considers Implications for sclence education
and teacher education. There {s an extensive 11st of relerences.

Koywords: sclence philosophy: curriculum developmont ; teaching methods; teacher
education - deduction; reasoning.

00301 - Physical science, society and technology: a case study in the sociology of
knowledyge. Fensham, Peter J. Melbourne, Australia, ACER, 1088. p. 375-386.

(Australian journal of education; XXX, 3) (eng). // Australian Counci) for Educational
Research

Interest In making sclence and technology mere relevant and more atcessible to all
school students s evident In many reports. This case study explores the aspects of
eplstenology and curriculum organisatfonthat evoke spectal lforces which control) content.
Some difficulties tacing such a direction In sclence education are identifled. There Is &
description of the effects of pressure groups threatening the spreasd of courses which
tncorporate the soclology of education and of sclence.

Koywords: educational relevance; secondary school curriculum; ganeral education;
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epistemology - technology: pressure groups: sociology of science; socioiogy of knowlelge.

00302 - The Place of sclience and technology In school curricula: a global survey. Paris,
Unesco, 1986. 77 p. (eng). // Unesco

This document arises from responses from 97 Member States to a 1984 questionnaire. It
reports practice In thcse countries classified Into five regifons. Within each region,
findings are given on school systems, sclience In classes designated ’'primary’ and
‘secondary’, practical vork in science, mathematics, time allocated for mathematics and
scfence, technology and other subjects. There s also s short subject on issues arising on
each of these concerns. Primary science shows wide varfation In practice and difficulty iIn
fmplementation; and It Is commonly taught fn the context of a broader approach. At the
lower secondary level science fs commonly taught as an Integrated course. At upper levels
there may be wide variaticn In policy.

Keywords: primary education; secondary education; general technical education;
comparative education - Africa; Arab countries; Asfa; Oceanfa; Europe; Latin America;
Caribbean; questionnaires.

Paris, Unesco, 1986. p. 29-47. (Innovations in science and technology education)

(eng). // Unesco

considers the scfence that fs appropriate at primary and lower secondary levels and
the integration within scfence and with other subjects. Discusses content selectfon and
organizatfion, continuity from primary to secondary level, teacher trafnfng and the
provisfon of resources. Is optimistic about progress fn tackling problems of science Inp
primary schools.

Keywords: primary school curriculum; secordary school curriculum; lower secondary
education - learning processes; teacher education; teaching materials; teacher attitudes.

00304 - Relevant education for agriculture and production (REAP). Eck, D. St. Augustine,
Trinidad and Tobago, University of the west Indies, 1986. p. 115-120. (Science

education research in Latin America and the Cartibbean) (eng). // University of the West
Indies (Trinidad and Tobago) // Conference on Science Education and Research in Latin
Arerica and the Caribbean, Port-of-Spain, 1986

REAP (s a project In Belize which relates the curriculum to the child’s environment
and uses a practical approach. The iIntegrated curriculum has the following aspects:
village/urban study. land and water, e¢cology. weather, sgricultural practices, health and
nutritfon, and animals and plants. The project Is considered highly successful.

Keywords: educational relevance; environmental education; rural environment;
agricultural education; health education; nutrition education; Belize.

// Rura) Education and Agriculture Project (Belize)

00305 - Science and technology sducation towards inforned citizenship: the ethics and
responsibility retated to environment, food and hoalth, industry and information

technology ard enargy. Tendencia, Cynthia P, Penang, Malaysia, RECSAM, 1986. 145 p. (eng).
// SEAMEQ, Regional Centre for Education in Science and Wathematics // International
Council of Associations for Science Education. Astan Sympostum, Sth, Penang, Malaysia,
1966

The objectives for the symposium were as follows: (a) To determine what the averagpe
citizen should know on environment, food and hoalth, Industry and Information technoloyy,
leand, water ond mineral resources and energy as to enable him to make ratlionsl decisions.
(b) To change and to disseminate teachinp/lesrning materials avallable from various
countries with the Intentton of promoting the development of sclence curriculs for
ifnformed cittzenship. (¢) To expose science educators to various teaching stratepies and
approsches for such a curriculum, (d) 1o foster iInternational exchange of Ideas among
educators concerned with the need for development of a science curriculum orientesd towards
Informed citizenship. The report Includes the texts of papers provided for the meeting and
reports of the discussions.

Keywords: science populartization; nonformal education; adult education; Asta - health
education; environmental education; nutrition education; teaching strateyiss; teaching
matertals; curriculum doevelopment: educational cooparation: sclentific literacy.
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00306 - Science education for all: an analysis of the issue In the Hong Kong context. Kee
Tao Ping. Hong Kong, Chinese University, 1986. p. 72-78. (Chinese University
education journal; 14, 1) (eng). // Chinese University (Hong Kong)

States that the common school curriculum fn Hong Kong caters to the acedemically
gifted. Advocates a broad and balanced science curriculum, differentiated to a range of
abilities and aptitudes, to be followed by all students throughout the ffve years of
secondary school. Presents four purposes for science education and describes curriculum
revisions needed to e¢échieve these purposes.

Keywords: secondary school curriculum; curriculum evaluation; Hong Kong - academic
achievement; gifted students; ability grouping: aptitude; curriculum development:;
educational aims.

00307 - Science, technology and soclety courses: problems of ieplementation in school
systems. Paris, Unesco, 1986. p. 143-154. (lnnovations in science and technology

education: 1) (eng). // Unesco

In various contents there is a diversity of objectives of such courses and no long-
established academic community In higher education and new demands on teachers. There is &
review of attempts to Incorporate science. technology ano socieiy consideraticns Intc the
curriculum, but few of these for younger children. Needs are fdentified and strategies
suggested.

Keywords: science and technology: social values; curriculum development; teacher role.

00308 - Science, technology and society: educational {mplications. Baez, Albert V. Paris,
Unesco, 1986. p. 137-142. (Innovations in science and technology education; 1)

(eng). // Unesco

The author takes the environment as an excellent integrating theme which can give
relevance and a socfetal focus to science., technology and socliety activities. He advocates
a strategy to teach science and technology in soclially responsible ways In which
behavioral changes are considered just as Important as scientific fnformation and
technological skills. The vitimate aim {s to Infuse the enviraonmental ethic into all
science and technology educatfon, formal and non-formal.

Keywords: environmental education; environmental conservation; educational relevance -
environmental perception.

// °¥Yorid Conservation Strategy®

00309 - Stimulating innovations at the international level: Unesco’s role iIn science and
tachnology education., Paris, Unesco, 1986, p. 163-188. (Innovations in science and
technology education; 1) (eng). // Unesco

The chspter shows how, since the begfnning of the present decasde, Unesco’'s emphasis
has been the application of science and technology education to the nceds of dally Iife
and development of socliety. Its role has been to catalyse efforts at various
organfzational levels and to assist in the Initfal orfentation, factlitating contact and
exchanges and providing technical back-up,

Keywords: educational tnnovations; educational cooperation; educational relevance;
goneral education; educational projects - general technical education; pilot projects:
rural education; environmental education; out of school educatton; extracurricular
activities: health education; Africa; Australia; China; Indla; PhiVtippines; Sri Lanka;
Barbados; Brazil; Colombia; Peru; Spain. '

// Unasco-Aims and activities

00310 - 'Street sclence’ and the CXC integrated sclience basic proficiency syllabus.
George, June M. St. Augustine, Trinidad and Tobago, ASETT, 1986. p. 1-4. (Journal

of educattion in science for Trinidad and Tobago: X111, 2 ) (eng). // Assoclation for
Science Education of Trinidad and Yobago

This article arises from a study into local beltels for which conventional sclence has
different explanations, of concern to sclence cducators. A Carlibbean Exarminations Councl|
syllabus has & sclence-for-the-living focus, and the writer classifies a number of street
sclence ftems against related CXC syl labus objectives.

Keywords: education and culture; cultural valuas: teaching stratoegles; upper secondary
education; Caribbean; Trinidad and Tobapo.

// Caribbean Examinations Council Integrated Science Basic Profictency
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00311 - Yeaching natural sciences: an {integrated approach. Hecht, Karl. London, 10P, 1986.
p. 283-287. (Physics educaticn; XXI, 6) (eng). // Institute of Physics (UK)

The author, a German professor, advocates an integrated course which encompasses
central topics. He belfeves that the aims of sclence education - especlfally that of
providing useful reference points for later 1ife - will be achieved more effectively by an
integrated approach.

Keywords: educational aims; concepts; physical sciences.

00312 - The Teaching of science and tachnology in un interdisciplinary context: approaches
for the primary school. MclLeod, Sinclair; Mills, George. Paris, Unesco, 1986. 133

p. (Science and technology education document sertes; 19) (eng). // Unesco

The authors direct the Primary Science Development Project of Scotland. Their thesis
Is that the teaching of concepts. processes and skills of science may be more effective (f
linked with other subfect areas. In particular, links of science and technology In
everyday life may become more “real” to children if presented through interdisciplinary
teaching. A number of examples of relevant approaches provide extensive {llustrations.

Keywords: primary school curriculum; interdisciplinary approach; teaching methods: UK
- teaching strategies; activity learning.

// Scottish Primary Science Development Project (UK)

1887

00313 - Curricutun development and the concept of "integratinn® in science: sore
imsplications for general education. Adeniyi, E. Ola. Mew York, John Wiley, 1987.
p. 523-533. (Science education; LXX1, 4 ) (eng).

Gives the background to the major scfence education programmes fn Nigeria which stress
fntegration. Favours Integrated science for primary and lower secondary education, but
suggests that there may be problems. Advocates vigorous research and teecher training to
improve practice, now that most schools in Nigeria offer the subject.

Keywords: curriculum development: primary schoo) curriculum; lower secondary education
- educational research; teacher education; Nigeria.

00314 - Education and health. Kelly, Peter J.; Lewis, John L. Oxford, UK, Pergamon Press,

1987. 2906 p. (Science and technology and future human needs: 5) (eng). //
International Council of Scientific Untons // Conference on Science and Yechnology
Education and Future Human Needs, Bangalore, India, 1985

In the context of education In schools and clsewhere, the book deals wnith the concept
of health, teaching/learning, the quality of 11te, environment, traditfionsl styles of
medicine and modern technologies. There are many short papers from a wide range of
contributors.

Keywords: health education; primary education; secondary education; out of school
education; teaching methods; learning methods; quality of 1ifo; environmintal education;
traditional medicine; new technologies: ethics of science.

ISBN: 0-08-033947-6.

00315 - Education, industry and technology. Waddington, David J. Oxford, UK, Pergamon

Press, 1987. 365 p. (Sclence and technology education and future human needs; 3)
(eng). // International Counci) of Scientific Unions // Conference oh Science and
Technology Education and Future Human Needs, Bangalore, India, 1985

The sections are as follows: A. Industry, technology and the primary schocly 8, C, D,
€, F. Industry and technological Issues In secondsry science curricuvia; G. Education and
the world of worky H. The role of tertiary Institutions (n developmenty 1. Technical
training for development: J. Making curricula relevant for Industery snd the role of
teacher tralning: K. Co-operative education. There are numerous contributions from a
variety of sources.

Keywords: science and technology: industry and education - secondary school
curriculum; primary school curriculum; higher education; teacher education; education and
davelopmant; vocational training: technical and vocational education; teaching strategies;
teaching matertals; educational relevance; examinations; work experience programmes.

1SBN: 0-08-033914-X,
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00316 - Energy resources in science education, Kirwan, D. F, Oxford, UK, Pergamon Press,
1987. 214 p. (Science and technology and future human needs; 7) (eng). //

International Council of Scientific Unions // Conference on Science and Technology
Education and Future Human Needs, Bangalore, India, 1985

This book aims to examine the energy perspective in education on all levels and {deas
for teaching about the sources and use of energy, the energy problem and conservation and
environmental fssues. The six sectfions of the book each contain chopters written by a
varfety of contributors.

Keywords: energy education; primary education; secondary education - energy
conservation; environmental education; higher education.

1SBN: 0-08-033951-4.

00317 - The Environment and science and technology education. Baez, Albert V.; Knamiller,

Gary W.; Smyth, J.C. Oxford, UK, Pergamon Press, 1987. 430 p. (Science and
technology education and future human needs; 8) (eng). // International Council of
Scientific Unions // Conference on Science and Technology Education and Future Human
Needs, Bangalore, India, 1985

The five parts embrace all levels »f formal education as well as public education and
the community. Within each part there are contributions from a numdber of authors; and
nearly all parts are rich In case studfes.

Keywords: environmental education - primary education; secondary education; higher
education; technical and vocational education; nonformal education; school community
relationship.

1S8N: 0-08-033953-0.

00318 - Ethics and scientific activity: implications for sclence education. Matete, K.
Roma, Lesotho, LSMTA, 1987. p. 6-7. (Lesotho Science and Mathematics Teachers

Association newsletter; XX, 1) (eng). // Lesotho Science and Mathematics Teachers
Asscciation

Considers the traditfional [mage of ethical neutralfty In sclence and a darker side
which has come with scientific advancement. Argues that school teachers must stop teaching
science with fndifference, because sclfence s a public activity with Iimportant soclal
consequences. Suggests steps towards changling the attitudes and updating the skills of
teachers. Advocates encouraging terachers to provide open-ended fora In classrooms, leading
to recasoned personal decisions by Individuals. Liaison with social studies teachers is
#lso recommended.

Keywords: ethics of science: teaching strategies: teacher attitudes - discussion
(teaching maethod); soclal responsibility; soctal studies; interdisciplinary approach;
Lesotho.

00319 - Food, agriculture and education. Rao, A.N. Oxford, UK, Pergamon Press, 1987, 247
p. (Science and technology education and future human needs; 6) (eng). //

International Council of Scientific Unions // Conference on Sclence and Technology
Education and Future Human Needs, Banpalore, India, 1965

This volume identifies and discusses five areas related to food and agriculture: food
production, food consumption, preservation and storage, blotechnology and technology
tranfer. Section A Is 8 general section with a rnumber of authors writing about
agriculture, tood and nutrition In education. Section B consists of (llustrative caae
studies. Section C Is an account of the discussions that took place at the conference.
There Is a final section consisting of four papers related to the subject.

Keywords: agricultural education: nutrition education; primary education; secondary
education: blotechnology; technology transfer; currtculum developmant.

1SBN: 0-08-033949-2.

00320 - Integrated sclance: a viable atternative. Skinner, R.R. Hatfleld, UK, ASE, 1987.
p. 661-665. (School sclence review; 224) (eng). // Association for Sclence
Education (UX)

A study fnvestigating whether students who had studifed SCISP to O-level were
disadvantaped In A-lovel sclience. The conclusion Is that A-level physics and/or blology
candidates were not penalisedy only the chemistry candidates who had followed SCISP did
less well than those who hed done an O-level chenlstry/blology combination,
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Keywords: specialization; upper secondary educatfion; examinations; academic
achievement; UK - chemistry education; biology education; physics education.

// Schools Council Integrated Science Project (UK) // Genera) Certificate of Education
(UK)

00321 -~ Land, water and mineral resources in science education. Graves, Norman J. Oxford,
UK, Pergamon Press, 1987. 312 p. (Science and technology and future human needs;

4) (eng). // International Council of Scientific Unions // Conference on Science and
Technology Education and Future human Needs, Bangalore, India, 1985

This book deals with the value of teaching about the earth‘s resources, the content
areas which might be Included, and the teaching strategies which might be appropriate. The
three main parts represent land use, water resources and mineral resources. There is a
wide varfety of contributions.

Keywords: natural resources; earth sciences; teaching strategies; curriculum
development - water resources; mineral resources; land resources.

ISBN: 0-08-033945-x.

00322 ~ Learning and applying integrateo science through extra-curricular activities in

the junior secondary level. Perera, L.P.M. London, Junior Club Publications, 1987.
p. 34-39. (Commonwealth Association of Science, Technology and Mathematics Educators
Journal; VvII, 3 ) (eng). // Commonwealth Association of Science, Technology and
Mathematics Educators

This enterprise, winner of foint second prize In the 1986 CASTME Awards, is an out-of -
school venture In Sri Lanka for 11-16 year olds. The central aim was to teach some
concepts In integrated scfence, and this was approached through stimulating curifosity,
creativity skfills and attitudes, and the use of scifentific method fn problem solving. The
article includes & detailed Illustration of one of the five projects °*What's happening
outside?*. The Investigations appear to have been undertaken (ndividually.

Keywords: out of school education; extracurricular activities; interest (learning),
secondary education; skill development; student attitudes; Srt Lanka - activity learninq;
problem solving.

// Commonwealth Association of Sciuence, Technology and Mathematics Educators awards

00323 - Physics and technology: a modular solution, Brown, Colin. Bristol, UK, loP, 1987.
p. 245-249. (Physics education; XXII1, 4) (eng).

The article describes a working relatfonship between physics and technology. In the
author’s school sctience and technology are unified and all 4th snd 5th year pupils spend
25X of thefr time on 1t, The advantages of such a curriculum are fdentified and a 11st of
the 68 units of work Is glven.

Keywords: science and technology: physics education; learning modules; modular
instruction; upper secondary education; UK.

00324 - Preaervice teachers’ acquisition and retention of integrated sclience process
skilis: a cosparison of teucher-directed and self-instructiona) strategies.

Strawitz, Barbara M.: Malone, Mark R. New York, John Wiley, 1987. p. 83-60. (Journal of
research in sclence teaching; XXIV, 1) (eng). // National Assoctation for Research in
Sclance Teaching (USA)

Resuits of the study Indicate that the self-instructional method was signiticantly
more eflective than the teacher-directed method, but both treatments lead to retention.

Keywords: preservice teacher education; teacher education; teaching methods; USA -
solf instruction; learning methods; retention.

00325 - Report. Lee Kwan Ping, Carol. International Council of Associations for Sclence

Educatton. Asian Symposium, Sth, Penang, Malaysia, 1986. Hong Kong, HKASME, 1987.
p. 86-89. (Journa) of the Hong Xong Association for Sclience and Mathematics Education; XV,
1) (eng). // Hong Kong Assocliation for Sciance and Mathematics Education

The conference focused on *sclence and technology education towards Informed

citizenship®. Such education couid help citizens make responsible and iInformed decistons
on science related (ssues, particulanly those (nvolving ethics and responsibllity. It
students are to be trained In decision-making, the type of knowledge Qenerated should be
tatlored to the particulanr (ssues that face the students. "Sclence and technology*
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Includes the knowledge of sclience itself and also the knowledge that Is needed to solve
problems. A criticism of existing science courses is {ncluded.

Keywords: science and technology; educational relevance; civic education; social
responsibility; Asia.

00326 - Rural sclence as part of the sclence curriculua? Heaney, J.C. Hatfield, UK, ASE,
1987, p. 123-125. (School science review; 246) (eng). // Association for Science
Cducation (UK)

Rural or agricultural science Is an example of a technology which children can
understand and engage in realistically. The writer maintains that it Involves
technological matters, soclal and moral issues, and content {n biological science, other
scliences, and non-science subjects. He welcomes the possibflity that, through the
Secondary Science Currficulum Review, many or all science teachers will be able to play an
important role In this field.

Keywords: agricultural education; science and technology; educational retlevance;
social responsibitity; interdisciplinary approach; UK - educational trends.

00327 - School science in west Africa: an assessment of the pedagogic Impact of Third
Worid investment. Urevbu, Andrew 0. London, Taylor and Francis, 1987. p. 3-12.
(International journal of science education; IX, 1) (eng; abstr. in fre, ger).

The article begins by discussing views of scfence and criticises the view presented by
school uncfence courses. There s a consfderation of the content of school scfence courses.
For the junfor secondary stage there (s as fllustration a Nigerian approach which spirals
from the immedfate personal problems of African children to wider soclal (ssues of
science. At the senfor secondary level, current approaches and textbooks are seen as
archafc. The article closes by noting that the Afrfcan environment and culture hold a rich
source of materfals for learning about science.

Keywords: sclence philosophy; sociology of science: educational relevance; West Africa

secondary school curriculum,; African cultures; tower sccondary cducation; upper
secondary education; teaching strategles; textbooks; Higeria.

// Science Education Programme for Africa

00328 - Science and technotogy education and future human needs. Lewis, John L.; Kelly,
peter J. Oxford, UK, Pergamon Press, '987. 185 p. (Science and technology
education and future human needs; 1) (eng). // Internattonal Counctl of Scientific Unions

// Conference on Science and Technology Education and Future Human Needs, Bangalore,
Ingta, 1985

This is the fntroductory volume to a series of nine assocliated with the Bangalore
conference. The first part is a historical account of the background to the conference.
The second part deals with some of the major fssues. The third part lists the contents of
the nine volumes of the serfes; while the fourth part looks toward the future. Appendices
provide conference detalls.

Keywords: education and development: soctal needs; human resources development;
educational planning; educational relevance.

I1SBN: 0-08-033910-7.

003290 - Sclience sducation anu information transfer. Taylor, Charles. Oxford, UK, Pergamon

Press, 1987. 230 p. (Science and aducation and future human needs; 9) (eng). //
International Counctl of Sctientific Untons // Conference on Science and Technology
Education and Future Human Neods, Bangalore, India, 1085

This book 8 concerned with communication. The 10 chapters, by different authors,
cover a wide varfety ol spproaches to comrunicating with learners. In an eppendix there
are case studies from varfous reglons (many of them dealing with computers).

Keywords: conmunication process; computer assisted instruction; iInformation transfer;
educat ional technology: teaching strateglies - teaching materials; educational games:
audiovisual ailds; readability; teacher centres; communication networks.

1SBN: 0-08-033955-7.

00330 - Soctal {ssuves: the potential contribution of primary science and technology.
Skamp, Kotth. Carton, Australian Colloege of Education, 1987. p. 79-82. (Unicorn;
13, 2) (eng). // Australian College of Education
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While the secondary curriculum Is often considered an appropriate focus for future-
directed studies, elementary science and technology educatfon can contribute significantly
to the socialization process. Science education can also help shape youngsters’ attitudes
and capacity to understand and iInfluence scientific and technogical impacts on themselves
and their environment.

Keywords: socfalization; primary school curriculum; Australia - student attitudes;
technology.

00331 - Teacher-college studants’ opinions in Israel and on the West Bank of “"what
science aeducation is supposed to be" Jungwirth, Ehud; Zakhalka, Makhmoud. London,

Taylor and Francis, 1987. p. 247-257. (International journal of science education; IX, 2)
(eng: abstr. in fre, ger). // Hebrew University (Israel)

The author aimed to investigate the effects of a 3 year teacher training programme on
views of “what science iIs supposed to be”. That Is what socially acceptable responses
the subjects think will satisfy "the establishment®. Interpretatfon of the results
suggests differences and simflarftifes In school sclence education and In college education
fn Jews and Arabs fn Israel and Arabs on the West Bank (a three-way comparfson). Ethno-
cultural varisbles are expected to apply.

Keywords: teacher education; teacher attitudes: comparative education; Israel; Arabs -
higher education; student teachers; student attitudes; survey analysis; educational goals;
secondary education.

00332 - Applications-based science education: should we apply? Butlin, Chris. Bristol, UK,
loP, 1988. p. 17-23. (Physics education; XXIII, 1) (eng). // Institute of Physics
(UK)

The suthor advocates an applicatfon basis for a combined sclience and technology
education. He describes his efforts to develop such an spproach, {llustrating mostly from
physics and (lechnlpal. vocational and Educatfonal Inftiative).

Keywords: science and technology: technical and vocational education; physics
education; UK - upper secondary educatfion; examinations.

// Technical, Vocational and Educational Initiative (UK)

00333 - Assessment of students’ leurning in science and technology in national and
international studies. Roster, Malcolm J. Partis, Unesco, 1988. p. 276-282.

(Innovations in science and technology education; 2) (eng). // Unesco

Outlines the procedures and concepts In the *Second International scfence study®.
Causal models of achlievement are glven for comparisons among students and amonQ education
systems.

Keywords: Yearning processes: student evaluation; academic achievement; educationa)l
measurement ; comparative education.

// International Association for the Evaluation of Educational Achievement // *Second
fnternational science study*

00334 - Assessment of students’ tearning in science education. Giddings, Geoff; Fraser,
Barry J. Pacls, Unosco, 19868. p. 267-273. (1nnovations in science and technology
education; 2) (eng). // Unesco

Deales with assessments often neglected. There are framewvorks for the assessment of
practical work and attentfion {s drawn to continuous assessment aspproaches. For the
assessment of attitudes to sclience, particular attention (s patd to (Test of Science-
related Attitude). Work on the asseasment o/ classroom environment 1s clted and a typical
Instrument (I1CEQ) 18 appended.

Koywords: learning processes; student eovaluation; school laboratories; practicums;
activity learning - student attitudes; classroom environmont; evatuation rethods;
formnativo evaluation.

// Test of Sclence-related Attitudes (Australia) // Individualized Classroom
Eavironmant Quostionnatre (Australia)
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00335 - Balanced sclence: changes in science education. Boyle, Alan. Reading, UK, Coles,
1988. p. 9-12, (Careers journal; VIII, 3) (eng). // Institute of Careers Officers

(UK) :
Distinguishes between balanced science and separate sclence. Would be useful to
dfsseminate to entrants to a balanced science course, but critical educators will find It
partisan.

Keywords: educational trends; specialization; concepts; UK.

// *®Balanced Science®* (UK) // "Separate Science® (UK)

00336 - Batanced sclence equals better science. Chadwick, Roy. Bristol, UK, loP, 1988. p.
6. (Physics education; XXIII, 1) (eng). // Institute of Physics (UK)

Presents an analysis of the science background (In terms of number of scfences
studied) of students who have qualiffed to enter a Sixth Form College. Observes that 26%
have had a balanced science curriculum (3 sclfences) but probably an unbalanced total
currfculum. The rest have had an unbalanced or no scfence curriculum. Presents arguments
for Double Award Balanced Science accounting for 20X of curriculum time.

Keywords: upper secondary education; general education; core curriculum; UK.

// Double Award Balanced Science, GCSE (UK) // "Balanced Science” (UK)

00337 - Balanced science eguals better science, pt. 1I. Chadwick, Roy. Bristol, UK, IoP,
1988. p. 67-68. (Physics education : XXXII, 2 ) (eng). // Institute of Physics
(UK)

The author presents an analysis of the sclfence background (in terms of sciences
studied) of fifth year students in representative 11-16 schools. He concludes that Britain
may have the best balanced scfience education for a very few but the worst balanced
education for the vast majorfty. Some trends for tne better are mentioned.

Keywords: upper secondary education; general education; core curriculum; UK -
educational policy; educational trends; educational improvement.

// Genera) Certificate of Secondary Education (UX)

00338 - A Case for a process approazh: the Warwick experience. Screen, Peter. Bristol, UK,
1oP, 1988. p. 146-149. (Physics education; XXI11, 3) (eng). // Institute of
Physics (UK)

This approach to science education arfses from the belfef that ft (s not the fects
themselves but how they are arrived at which constitute an educatfion In scfence. The six
fndependent processes which form the basc are explained. The article ends with &
Justification.

Keywords ~roblem solving: activity learning: gifted students - ability grouping; UK.

// Warwick Process Science Project (UK)

00339 ~ An Evaluation of the nature and function of the CXC Integrated Science (Single
Award) syllabuses. George, June M. St. Augustine, University of the West Indles,
1988. 94 p. (ong). // University of the west Indies (Trinidad and Tobago)

The objectives of the study were to determine how well the Caribbean Examinations
Council (Single Avard) syllabuses (a) provide a functional knowledge of sclfence for young
Caribbean adults In a technological world (b) may be considered to support other CXC
subjects whose content and orfentation require & core of sclentific knowledge or elements
of science (c) serve In preparing candidates for the world of work, particularly In jobs
requiring a basic sclience background. Analysis of the CXC materials revealed strenpths and
weaknesses. The Impact of the subject on sclence and non-science students (s so far
slipht. The suthor found that the suoject I8 too new to gather meaningtul date about 1ta
value In the world ol murhk,

Keywords: curriculum evaluation; educationa) r3lavance; education and employment
Caribbean,

// Caribbean Examinations Counct)

00340 - Girts and women in sclence and technology aducation. Granstam, Ingrid. Paris,
Unesco, 1988. p. 47-58. (lnnovations in sclence and technology education: 2)
(eng). // Unesco
Strategies for getting more girls Interested In technology Include practical
technology ftor small girls, spectal themes and role plays, spare-time activities and there
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courses, fnvolvement of engineering students in teaching In schools, talks from female
technologists and the creation of activity centres.

Keywords: girls education; womens education; teaching strategies -~ attitude change;
science and technology: teacher role; student attitudes; activity learning; Industry and
education,

00341 - The Influences of sequenced instructional strategy and locus of control on
preservice elemantary teachers’ understanding of the nature of sclence. Scharmann,

Lawrence C. New York, John Wiley, 1988, p. 589-604. (Journal of research in science
teaching; XXV, 7) (eng). // National Assocliation for Research in Science Tezaching (USA)

Hajor conclusfons were that (1) logical thinking ability was the most Influentfal
predictor of understanding the nature of sclience and (2) separate experiences rather than
those Integrating content and teaching method were superior (n developing an understanding
of the nature of science. Implications for preservice elementary teacher preparations sre
discussed. There should be an attempt to promote a complementary view of science as
content and as process.

Keywords: learning methods: thinking; reasoning; primary teacher education: preservice
teacher education: USA.

00342 - Innovations In science and technology education, v.2. Layton, David. Paris,
Unesco, 1988. 299 p. (Innovations in technology education; 11) (eng: also in spa).
// Unesco

The general theme Is science and technology education at a time of rapid sclentific
and technological change. Current trends and fssues are reviewed. The main thematic
sections are, In the context of scifence and technology: an approprfate introduction;
Interdisciplinary approach; education and active lifes materfials and methods for
education. The target readership includes science educators, minfstry of education
officials and practising teachers.

Keywords: teaching mathod innovations - girls education; curriculum development;
intaerdisciplinary approach; teacher education; science and technology; education and
productive work;: teaching materfals;: computer assisted instruction; evaluation of
education.

1SBN: 92-3-102530-9(eng); 92-3-302530-6(spa).

00343 - Instructional objectives: what effects do they have on students’ attitudes towards

integrated science? Olarewaju, Adedayo 0. New York, John Wiley, 1988. p. 283-201,
(Journal of research in science teaching; XXV, 4 ) (eng). // Mationa) Assoctation for
Research in Scliaence Teaching (USA)

Reports a study using two experimental groups (objectives glven and not given) and 8
control group. It was found that (a) the experimental qroups had more favourable attitudes
tovards Integrated science then the control group and (b) the no objectives group had
better sttitudes than the objectives group. There was no significant e¢ffect due to type of
school or sex of the students.

Keywords: educational aims; curriculum evaluation; teaching strategies; classroom
techniques; student attitudes; Higeria.

// Higerian Integrated Sclence Project

00344 - Integrality and diversity in sclence and technology education. Layton, David.
pParis, Unesco, 18080. p. 11-24. (Innovations in sclence and technology education;

2) (eng). // Unesco

As well as movements toward Integration of sclence subjects and of sclence and
technology studies, the author tdentiftes an attempt to make such studies more Integral
with everyday expertences ol the learners and on a continuum from the earllest years to
adult Iife. Alongside this Is a tendency towards diversity, which is related to the
context of the education and s broadening of perspectives. These Ideas are {1liustrated
from the chapters In the volume.

Keywords: educational innovations - diversification of education; educational
ralovance.
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00345 - Integrated science project: How do the A-level sclience grades of integrated

sclience pupiis compare with those of pupils who take al) three separate sciences?
Skinner, R.R.: Fatirbrother, R.W. Oxford, UK, Carfax Publishing, 1988. p. 149-154, (British
educational research jourpal, X1V, 2 ) (eng).

This reports a comparison of A-level results of candidates who had followed an O-level
integrated science course (SCISP) agafinst those who had followed the separate sclfences.
Only in A-level chemistry was there any significant Jifference, non-SCISP candidstes doing
slightly better. However, It seemed that other allied A-level subjects In conjuction with
chemistry also affected the grades, a combination of A-level bfology and A-level chemistry
being particularly beneficial. the writers speculate that the combination accounts for the
higher chemistry grades rather than eny differences In the O-level background.

Keywords: upper secondary education; examinations; academic achievement; UK -
chemistry education; biotogy education; physics education,.

// Schools Council Integrated Science Project (UK)

00346 - Integrating the natural sclences and other school subjects. Lazarov, DoLri;
Golovinski, Evgeny. Paris, Unesco, 1988. p. 113-119. (Innovations in science and

technology education; 2) (eng). // Unesco

The structure and curriculum of the Bulgarian system s explained. An 8-year
experiment In Integration in 30 schools is an atterpt to overcome some of the shortcomings
of the independent teaching of science subjects. The essential requirement is that science
is learnt from diverse sources ad Is seen as both s product and s powerful! determinant of
its cultural context.

Keyrords: primary school curriculum; secondary school curriculum; textbooks; Bulgaria
- teacher qualifications; eduzation and culture; physical sciences.

// Research Group on Education (bulgaria)

00347 - Integrating t'e two cuitures st Georgla VYech: a literature and science

fntroductory course. Armstrong, Paul B. New York, Association of Departments of
English, 1088. p. 30-34. (Association of Departments of Engiish bulletin; 88) (eng). //
Association of Departments of English (USA)

Descrives the euccess of o Georqia Tech course that Integrates sclience and literature
by anslyzing the divisions between these *two cultures®. Summarizes course organization
and content, Including sectfon topics: readinp material from science, philosophy, and
literature; and basic issues confronted In the course.

Keywords: university curriculum; curriculum development; USA - higher education;
1iterature; philosophy; teuching strategies; interdisciplinary approach; reading
matarials.

// Georgia Tech (USA)

00348 - Interdisciplinarity in the teaching of sciance during the first nine to ten years
of besic education. Swartland, Jakes. Paris, Unescou, 1988. p. 91-99. (Ilnnovations
in sciance and technology education; 2) (eng). // Unesco
This is an account of the growth of indigenous Integrated science curriculs In a
nunber of Afrfcan countries.
Keywords: interdisciplinary approach; teaching methods; Africa - primary school
curriculum; louder secondary educaticn; curricutum development.

00340 - An Introduction to tachnology in the early years of schooling. Milis, George.
Paris, Unesco, 1388. p. 31-45. (Innovations in science and technology education;

2) (eng). // Unasco

8y the end of compulsory learning & person should be technologfcally literate and
there has recently heen seen a need to commence technology raucatifon at the earliest
stanes of schooling. Thts author sees & fundamental difference between science and
technology, but belfeves when pupils are Involved In technology they wil] be using
science. A sequence of process skills I8 fnvolved (n technological problem-solving.
Examples are given., Sore Impediments are {dentified and retomrendations are made for 8
schoo!l policy.

Keywords: primary school curriculum; problem solving: general technical education;
activity learning - sclentific Viteracy.
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00350 - Low-cost materials for science and technoloyy educatfon, Tobon R., Ramiro. Paris,
Unesco, 1988. p. 223-239. (Innovations ir science and technology education; 2)

(eng). // Unesco

Advantages of low-cost equipment go beyond economic considerations and may have
pedagogical aspects. National or local production could have several levels, for example
the supply of designs, or parts, or kits. Implications of each are discussed and
{11lustrated.

Keywords: teaching materials; cost reduction - appropriate technology; educational
equipment ; educational experiments.

00351 -~ Microworid: the role of the computer in science and technology education. Marx,
George. Paris, Unesco, 1088. p. 241-256. (Innovations in science and technology
education: 2) (eng). // Unesco
Ecucational uses and misuses of computers are fllustrated. Hicrocomputers in schools
are sc¢en as having the potential to educate students to anticipate alternative futures,
analyse possible risks, make approplate declisfons and *save our planet”.
Keywords: computer assisted instruction; microcomputers - microbiology.

00352 - Modular science and technology at Peers School. Brown, Colin. Hatfield, UK, ASE,
1988. p. 460-468. (School science review; 248) (eng). // Association for Science
Education (UK)

This fs an account of what Is deacribed as a radfcal approach to an (ntegrated
curriculum (embracing science and craft desfgn technology) and to assessment. The target
i{s children of average ability with an (ndustrial environment. The article provides a
rationale, a description of how the system is structured, an outline of the course and
some of the experience. The account is not entirely objective, but detalls could be useful
to teachers in other situations.

Keywords: learning modules; modular instruction; secondary school curriculum; teaching
materials; student evaluation; UK - vocational education; ability grouping.

00353 - New methods for training and retraining sclence and technology teachers. Power,
Colin, Parts, Unesco, 1988. p. 283-205. (Innovations in science and technology

education; 2) (eng). // Unesco

New socletal demands In sclence and technolcgy education are outlined, together with
new needs (n the teaching force, which must be flexible and forward looking. Examples are
given of attempts at reform In preservice ccurses. The continufng educatfion of teachers [s
also necessary, and the author f(1llustrates from enterprises eround the world, Including
distance teaching.

Koywords: teacher education; teacher effectiveness; teacher recruitment; preservice
toacher cducation - distance education; refresher courses; tnservice teacher education.

00354 - Kew duffield course. Bristol, UK, JoP, 1988, 70 p. (Physics education; XXII1l, 2)
(eng). // Institute of Physics (UX)
This announces and outlines the characteristics of & course in which each subject
keeps Its identity but with Inter- and cross-curricular |inks.
Keywords: upper secondary education; spectatization; core curriculum; UK - teaching
matertals.
// Nuftfield Coordinated Sciences Course (UK)

00355 - Huffield Coordinated Sciences: aims and history. Dorling, Geoffrey. Bristol, UK,
loP, 1988. p. 207-211. (Physics education; XX111, 4) (eng). // Institute of
Physics (UX)

This course aims to provide a broad snd balanced sclence course that nevertheless
preserves the Identities of the sepasrate sclences which were ites component parts. The
coordination distinguishes 1t From both Inteprated science snd fndependent courses In the
sepsrate sciancea. It matches the National Criterts for *The Sclences: Double Awvard’.
The develonment (s described.

Keywords: educational policy; core curriculum; upper secondary education; UK =
curriculum guides; curriculum development: examinations: spectaliration.

// Wuttield Coordinated Sciences Course (UX) // Nattonal Criteria for the Sciences:
Double Award (UX)
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00356 - The Piace of process in physics education. Wellington, Jerry J. Bristol, UK, loP,
1988. p. 150-155. (Physics education; XXIII, 3) (eng). // Institute of Physics
(UK)

The article focuses more on general science than the title suggests. Citing recent
*process-led* science curricula, the author exsmines critically this Increased emphasis.
He concludes that the swing from a content-led currfculum has gone too far and suggests a
search for equilibrfum between *knowledge that®, °*knowledge how® and *knowledge
why*.

Keywords: curriculum development; science philosophy: concepts; activity learning.

00357 - Please msention chemistry. Jenkins, Edgar. tondon, RSC, 1988. p 100. (Education in
chemistry; XXV, 3 ) (eng). // Royal Society of Chemistry (UK)

The author articulates some worrfes about balanced sclience for all, and hopes that
professional assocliations will act according to thelr constitutional duty to foster their
particular subjfects. He advocates encouraging schools to continue teaching separate
sciences where they Jjudge ft appropriste. His concerns fnclude teacher preparation for
integrated sclence and a shortage of qualififed scientiffic personnel for industry and
science.

Keywords: core curriculum; specialization; chemistry education; secondary school
curriculum; UK - soclal needs; secondary teacher education; education and employment;
industry and education,

00358 - The Potentiality of distance learning. Tresman, Susan; Thomas, Jeff; Pindar,
Katharine. Hatfield, UK, ASE, 198C. p. 687-691. (School science review; 249)
(eng). // Association for Science Education (UK)

Innovations fn education In the UK Include balanced science, which may be taught in
secondary schools by speclalist-trained teachers. In-service retraining by distance
education {s one approach to solving the problem, and criteria are identified. Tne Physics
for Science Teachers Project of the Open University Is outlfined,

Keywords: distance education: inservice teacher education; secondary teacher
educatinn; secondary education; UK - speclalization; physics education; retraining.

// Open University (UK) // "Balanced Sclience® (UK) // Physics for Science Teachers
Project (UK)

00359 - Practica) work in the teaching of science and technology. Badran, Adnan M. Paris,
Unesco, 1988. p. 211-221. (Innovations in science and technology education; 2)
(eng). // Unesco
In addition to promoting understanding of scientffic knowledge and methods of working,
practfical work should now have soclipl relevance and spplicability to problem sftuations In
the real world. The examples gliven cover Qeysers, generators, turbines and pollution.
Keywords: practicums; activity learning - educational relevance.

00360 - The Pursuit of the impossible. Mitlar, Robin. Bristol, UK, loP, 1988. p. 156-1569.
(Physics education; XXII11, 3) (eng). // Institute of Physics (UK)

The author suggests that the process view of aclence curriculum developers Is
serfously flaved In both primary and secondsry educatfion. He concludes that the challenge
s to motivate children to use the cognitive skills they already possess to grasp the
scientiffc concepls In order to make sense of their world.

Keywords: science phitosophy; educational psychology;: primary school curriculum;
secondary school curriculum ~ concepts; motivation; cognition.

00361 - (Report). Unesco International Consultation on Recent Developments in Integrated

Sctlenco Teaching, Canberra, 1988. Canberra, ICASE, Unesco, 1888. 248 p. (eng). //
International Council of Associations for Sclence Education // Unesco

The consultation aimed to take stock of the current situation and attempted to

fdentity trends and significant chanpes In Integrated science education that had taken
place In the ten years since the NI jmegen Conference of 1978, Chapter 2 is a general
account of developments In integrated sclence courses worldwide since 1967. Chapter 3
consists of reviews of situstions In countries In seven reglons of the world. Chapter 4
sunnarizes aspects of the Second International Sclence Study (S185). Chepter 5 very
briefly sumrsrizes discussions of significant tssues (content, currfculum and
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instructfonal materials, teaching and assessment, facllities and teacher education).
Chapter 6 pinpoints significant (ssues. The appendices cover a varfety of specific topics.
Keywords: educational) trends; evaluation of education; comparative education - student
evaluation; schoo) laboratorties; teacher education; teaching materfals; Arab countries;
Asia and the Pacific; Latin America; Caribbean; Africa; North America; Europe.
// International Conference on Integrated Science Education Worldwide, Nijmegen,
Metherlands, 1978 // °*Second Internatfonal Science Study”®

00362 - Restructuring the curriculum: some implications of studies on learning for
curriculum davelopment. Driver, Rosatind. Paris, Unesco, 1988. p. 59-84.

(Innovations iIn science and technology education; 2) (eng). // Unesco

The author shows how children’s ideas Influence the sense they make of learning
activities, and i(dentifies the general features of these Ideas. Strategfes for curriculum
planning and teaching are discussed.

Keywords: curriculum developiwent; learning processes; educational psychology - primary
school curriculum; secondary school curriculum; student attitudes; teaching methods;
reasoning; conceptuatization,

00363 - Sclence and technology abstracts and information resources (STAIR). Browning,
David. Bristol, UK, J.W. Arrowsmith, 1988. 64 p. (STAIR; O1) (eng).

This s an annotated bibliography of journals addressed to teachers and pupfls, with
advice on obtalnfng the articles. Over 150 journals (1ncluding specialfst ones such as
*Tin and 1ts Uses®, national newspapers and major American journals) are represented.
while most of the Items are resources for direct classroom use, there are items of
interest to the teacher as a professional as well as abstracts of projects. Various
Indoios are provided.

Keywords: bibliographies: educational resources: teaching materials: technology:
reading materials - upper secondary education; student projects.

ISSH: 0952-95365.

00364 - Science and technology education &nd agriculture. Blum, Abraham. Paris, Unesco,
1988. p. 165-1656. (Innovations in science and technology education; 2) (eng). //
unesco

The relationship of agriculture to science and to technology are explored In the
context of educatifon. The author Is particularly concerned asbout needs In low-fncome
countries. Examples of attempts at fntegration of agriculture Into scfence curricula come
from Zambla, Australia, Israel, Veneruvela and Fifi. There are recommendations for
stimulating teachers to take a more active part (n science and technology education for
rural development,

Keywords: agricultural education; secondary school curriculum - science and
technology; educational strategies; rura) development; educational projects; developing
countries; Zambla; Australia; Israel; Venezuela; Fiji. :

// Agriculture as Environmental Sclence (lsrael)

00365 - Sclence applisd in the Caribhean. Reay, Judith; Steward, John. London, Macmidlan
Caribbean, 1988. 362 p. (eng).

The chapters (n this book have been written by Caribbean uclientists demonstrating
thelr commitment to socliel fssues. For each chapter there are suggested exercises for use
in school, and cross references to the Ceribbesn Examinstions Council syllabuses fIn
biology, chemistry, physics, Integrated sclence and socfal studies.

Keywords: science and development; social needs: educational relevance; Caribbean -
teaching mothods; biology education; chomistry education: physics education; socla)
studies.

// Caribbean Examinations Councii

ISBM: 0-333-46333-1.

00366 - Sclence for apges 8 to 18. London, HWSO, 1988. 142 p. (eng). // UK. Dept of
Education and Sclence and the Welsh Office
The bulk of the publication consists of the report from s working group set up to make
recommendatfons on sttelinment targets and progrsmnes of study for sclence in the Natlional
Curriculum, The rest (s the contents of the Secretaries of State. The norking group has
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also made recommendations on assessment and other {mplications on the National Curriculum,
The elements for the proposals are attalnment targets, programmes of study, time for
science and aplication of orders. The attalnment targets are grouped together into
knowledge and understanding, exploration and Investigation, communication and science In
action.

Keywords: educational policy; educational plans; educational reform; educational
programmes; educatfional aims; UK - primary school curriculum; secondary school curriculum;
student evaluation.

// UK National Curriculum

00367 - The Sciences: double award. Pople, Stephen. Bristol, UK, Institute of Physics
Publishing, 1988. 71 p. (Physics education; XXI1I, 2) (eng). // Institute of
Physics (UK)

GCSE double award sclence syllabuses vary widely, but not all offer a balanced
curriculum and some can cause problems for A-level studlies. The Sciences: Double Avard Is
an attempt to identify criteria from biology. chemistry and physics which would make the
double award acceptable as an alterniatfve to awards in these subjects.

Keywords: upper secondary education; educational coordination; examinations; UK -
biology education; chemistry education; physics edgucation; educational aims.

// The Sciences: Double Award (Joint Councit for GCSE, UK)

00368 - Sourcebook of sclence education research in the Caribbean. Fraser-Abder, Pamela.
Paris, Unesco, 1988. 188 p. (Science and technology education document series; 26)

(eng). // Unesco

The first panrt of the sourcebook s an annotated listing of papers sbout sclience
education and related fields In the wide Caribbean arva. It Includes journal articles,
conference pspers and theses and covers the perfod 1970-1987, with a few references to
eallier works. The second halft of the book provides i(nformation of value to research
workers finterested {n on-going activity In the region.

Keywords: educational research; bibliographies; 1itarature reviews; Caribbean -~
curriculum development.

00369 - Structuring investigations in the science curriculum, Foulds, Ken; Gott, Richard.
Bristol, UK, loP, 1988. p. 347-351. (Physics education; xX111, 6) (eng). //
Institute of Physics (UK)

A curriculum baseg on investigations s seen as relying on a conbination of concepts,
proceduras and processes, The authors classify and i1lustrate types of Investigation and
also the factors which casuse difficylties with them. There Is 8 brief account of trials of
an Investigatifon-based curriculum with lower secondary puplls.

Keywords: activity learning; lower secondary education: curriculum development;
curriculum evaluation:; UK.

00370 - The Suffotk experience. Dobson, Ken; Watts, Graham; Lloyd, Allan. Bristol, UK,
loP, 1988. p. 162-168. (Physics education; 3) (eng). // Institute of Physics (UK)

A project for Forms 3-5 {8 outlined. It arose from dissatisfectfon with current
curricula and assessment. The assessment of processes and laboratory skills stimulates
teachers towvards (nnovation In spproasches. Content Is balanced and arranged In thrae
separate sclences. Development has heen made by teachers In workshops. Case studies report
problems and positive outcomes.

Keywords: upper secondary education; teaching method innovations; curriculum
development; educational workshops; UK - activity learning; blology educattion; chemisiry
education; physics education; educattonal coordination; student evaluation.

// Coordinated Science: the Suffolk Development (UK)

00371 - Technology education in retation to sclence sducation. Carelse, Xavier F. Paris,
Unesco, 1988. p. 101-112. (Innovations in sclence and technology education; 2)
(eng). // Unesco
The separation of science and technology education Is undesirable, both fn terms of
the quality of educatfon as a whole and ol the opportunities for the development of every
child. Arguments for technology educatlion cover the needs for national development, of the
school leaver, of womep, Desirable characteristics of technology education areé summnarised.
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