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ABSTBAC,T R B

It was the purpose of this study to develop a éurriculum model
‘inoorpora‘ting knowledge of natural system and of appropriate technologies.
The principle criteria used to define the appropriaieness’ of a technology was
‘that it mast'oontribute to the long term well being of humankind and that it |

should foster the continued viability of the planetary ecosystem. The curriculum-

levels of schooling. It may be useful to curriculum developers in the fields of

science and social studies.
"

— -A review of the literature in the fields of environmental education, values
education, and science, tochnologY. society education was conducted in order
to develop potential criteria for a curriculum in appropriate technology. A

curriculumrdevelopment process based on ten steps was -applied to the criteria

in order to develop a curriculum model, "Toward Kpb"'riOb'ﬁafe Technologies."

Eight of the ten steps comprising the development process were completed, but
| the program was not implemented as a pilot program. The refined model is
discussed in tefms of its potential educational valuo in increasing student
awareness of technological options and in jncreas{ing their decision-rlwal.fing

skills relevant to the concept of a sustainable future.
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' Preface: - . -

The strmulus for this study began |n 1979 while | was workmg nn the field

| cf'apprcpnate ‘technology |n rural Guatema_la. My job, as a flshenes brolcgrst,
wasdio teach local people the basics of aquaculture and how best to ut'rlize an'

: aquaculture system with the|r exrstlng resources. To reach a s|te | ' would hnke
for Ionghours to meet with people and discuss the varrous aspects of

‘aquaculture. Over a series of visits, we would select a site, excavate theg pond,

put in drains and berms until finally, the pond could be stocked with fish anda
feeding program undertaken. -~ - - | |
3 Afte‘r many months-in the field, | realized that the information was not

beiin» conveyed adequately. For example, | always spoke and plan

with the
male head of the household as the women often did not speak Spanishor w"er
,h‘esitant to speak with a foreigner. However, as | was later to find out,vit was
traditionally the female role to care for the family animals. Hehce,talthough |-
would speak with th’e'rrT.':m”rh’e"\n;fcr;rk»l‘rreed*tz:rtefrwhat'h~7’.:~1i'd10*h*iswife”*j ******** o
Needless to say, a lot of mformatlon got lost in th|s process. in anather example |

| designed and taught a nine month course on fish culture to a group of health

and agnculture extension workers. While the feedback received was positive, |
finished the course with the feeling that again, much of the information was not
being absorbed. In this case, the underlying assu-mptions | had made as to their

"'needs', were inappropriate.
In both instances, conventional extension and educational techniques
had been used, but after some evaluation it was clearly not working as

intended. A morevcomprehensiva framework was-needed in which to



incorporate'the pfincipiés of appropriate technology and edurcatiOn.l Thev .
followiﬁg'ddcument propose§ afmodel;of a‘n~educatiohafprocéss%hat%5¥’v‘
consist’arﬁ with ‘knowlédge of natural éystems and appropriate_,tec{hnglﬁogrie‘s;‘[ | |
Thi_sved[Jc':vatibnal process é?lcourages clariﬁcatioh a'nd'ex-am‘ination'df values,
innovative thihkihg skills, self-di‘rected learningvskills,decision-méking skjll‘s

and skills for acting on those decisions.

"
* -
Xi : —



CHAPTER 1: INTRODUCTION TO APPROPRIATE TECHNOLOGY

-

1.0 Introduction

There are many\p arning 51gns that for contmued human well- bemg the
environmeqt will no; teierate the rapid cher;ges that modern technologies
require of it, or_the impact of "technological disasters” such as the Chernobyl'

_ vnucfear agcident. Accqrdingly, we must question how we view technology in
re%aﬁ'en’ tore{;’;eg#ves and our environment. Htis proposed he%e%ha%some :
aﬂerhatives tgexisﬁng aims for't’echnology are necessary. it is suggested that :
technolog;/ needs to be viewed as a tool apprepri'ate to the long term needs of

the user and the environment. A term that embodies this notion is appropriate-

technology.

The concept of appropriate technology can be seen as a framework from
which to understand the "appropriateness” of technoiogy. Today, appropriate ,

\
*echnologxes are a viable alternative to convenuonal technolognes They are

making a smaH-scale, yet wide-spread impact especially in the area of home
teéhno!ogies. They can generate more long term jobs, ir;crease ecenom‘rc :
viability of small communities and impfo've quelity of life (Brace Researcﬁ
Institute, 1976, Schrecker '1983). At the same nme in local areas they oﬂen
improve envaronmental quality. They may be seen as a complement to !arge _

scaie technoiogues and ecomonic renewal plans.

This chapter will endeaver to articulate the purpose and rationale for the
-study undertaken.. As well, the rationale and definition of appropriate
technologies as a whole, will be examined together with a rationale for

appropriate techno!egy aducation. ,, _



1.1 Purpose of the Study

The purpose of the study is to present a theoretlcal model of appropnate
technology education as,a basis for curncu!um development in th:s area. The
objectives of this study have been to 1) identify the necessary charactenstlcs of

___appropnate technology education; and 2) develop a curncu!um model for

appropriate technology education for students at the second'ary and post-
~ secondary level. This model is expected to be useful for educators and those

involved in curriculum development. -
1.2 Delimitation of the Study

'fhe study,identiﬁescheracteristics of appropriate technology education
and proposes a cUrncuium model aimed at secondary and post-secondery -
stu_dents. A ten'step curn'cutom deveioprnent process was used. The model |
proposed here has been d_eveloped to the eighth stage, but not comp!eted to
the last stage of imp'émentation at a pilot-scale. 1 .F,Unh@f, work would needtobe
done to implemen‘t a p‘ilo't program and modify the model based on any findings

“from such work.
1.3 Rationale for the Study _ L )

~ Increasingly, young peop!e are asked to make complex decisions
involving the uses of technology and other applications of science (Mertens and
Hendrix, 1982; Bto&ogrcaf Sciences Curriculum .Swdy,f 1984). As well, all
mmammmmmmmsmm'mm act
in an informed manner 'COncerning issues in science, technology and everyday
iife. It is argued here that an apvpropriate'technol'ogy curriculu(m model supports -

the development of such an informed and active citizenry.



3.

- Literature and courses- now -avai lableeoneentrateondescrlbfng**** 77_7

T

,concernmg,the approprlateness of technologres. The publrc often requests :
information on alternatlye technologies such as-home energy conservation -
techniques, solar heating and, efficient use of home resources. However, in the
CUrrlcula of our school system and%h community'courses there is a conspicuous
absence of concern for alternative technologres or even of the connectrons

between science, technology and socrety The purpose of this docume‘tt is to

PR S S L

present a propos{jor filling this gap It is asserted that an appropriate
technology curriculum would provide -a medu{m for thoughtful ,conslderatjon of

the many issues involved.

1.4 Whatis Appropriate Technology (AT)? ’_

The lrterature offers a broad range of deflnltlons of appropnate

7 technology Thrs section wrll attempt to give an overview of defrnltlons found in

the llterature and then propose a definition that is used by thls document.

‘The Brace Research lnstrtute (1976 1983) offers a broad defmltlon of
what an appropnate technology must encompass

"The choice of an AT must consider that in every culture, there is a complex
interweaving of-many different aspects of life, and any particular change will
_affect the whole. An approach which looks only at purely technical aspects :
would neglect the dynamic interrelationships among the technology in whatev&
- form it takes, the users of the technology and their attitudes and values, the
resource base of the region, and the gmgm_agg_pgmlgal;ﬁmuges S

. surrounding the other factors... Finally, a basic requirement of an AT is that lt

sheuldbeaeeeptab%hepeeplewhearegemgt&useﬂ%eeeptabﬁnyw e
difficult characteristic to define -- far people may reject an‘innovation for any of

a multitude of reasons. Nevertheless, if a technology is not wrlllngly used by the
people, it will never be successful " _



- Nearly*‘roiyears*taterMarjtynﬁarroﬁhe lntermed'ratefrechrroro*gyf,,,—_ = ‘

Development Group stated that, "aDDropnate technology is now recogmzedjs
the generic term for a wide range of tec[hnologles characterized by any one or
~_.several of the following featurss: ’
) low investment cost per workplace,
| 2) low capital investment per ’unito,f output,

3) organlzattonal sumphcnty, _i

4) hrgtradaptabthty to a partl:nar soc:al or cultura1 env:ronment
5)- spanng use of naturat resources, '
6) low cost of tmat product or hlgh potentnal for employment ~ k'

- (Carr,1985)

In both of these definitions, the use of the word "technology” seems to
encompass a whole range of values and techniques to support these values. It

may be useful at this point, to examinethe concepts of technique and

-~ —technology" moreclosetrtrr
Edqmst and Edwst (1979) wrote that the. concept of technology is very Ioosely
defined and even more SO th.e concept of "appropriate” technology:

. "in many studies technology is used in a very comprehensive sense and the
term often includes many important phenomena of a social character such as
knowledge, management, organization-of work, other elements of social
organization, etc. It then becomes problematlc to study the relations between
technology and socnety S , : -

X

- The reasons for this is that the relation between two phenomena cannot be a
satisfactorily investigated-if they-are-not conceptually distinquished fromeach
other. Jequier (1976) suggested that the term should be based on both

"hardware™ and "software." He wrote,"The term "technology' invariably suggests

the idea of hardware be it in the form of factories, machines, products or
infrastructures. Hardware is something visible, and even if it is not
understandable, it stands out very nspicously. Technology however goes
“much beyond the hardware, and al% comprises what can be called, by an
analogy taken from the computer industry, the goftware. This includes such



- immaterial things as knowledge Know- how experlence educatlon and

) orgamsatronal forms." —— S ———
| oy , | |
' Edquust and Edvust (1979) have suggested that technique is applucable

only to the matenal or physncal eler@nts of what is often called technology -

‘such as tools, machines; and.implements. Whule technology is mclusuve of

/

technique plus immaterial aspects suych as technical know-how, management,

and org’aniz,ation. The importance of these concepts lies with the effect of |

techniques on*'"societyandhowtechnolo*g‘y can be applied fo benefit society.

o

” Jequrer (1976) noted that:.

“The societies wh|ch today are hlghly mdustnahsed owe thelr development not
merely to the invention and widespread application of new types of
machinery...but also to major-innovations and gradual |mprovements in

orgarisational forms ‘and |nst|tut|onal structures.”
N

Based on the concepts of "techmque and "technology the definitional
field of appropnate technology lacks clarity. Some definitions adhere stnctly to

the use of "technuque as defined above. The literature abounds with

A appropnate technOIognes defined as "Inght capltal technology" or "low cost"
N technology (Long, 1984). As well, it |mpI|es oldertechnologles" (Betz, 1984).
However, in the literature there is ino'reasing use of a more comprehensive
vapproach to appropriate technologies. These definitlon's include techniques
plus cultural, environmental and other factors» that arerreleVant to the
development and umplementatlon of a technology This document specifically

adopts the latter comprehensuve def|n|t|on of appropnate technology

1.4.1 A Comprehensive Definition of Apprepriate Technology - o

The process of technological choice is integral to a comprehensive view

1

of appropriate technology:



___"AT does not offer an absojuteprescnptrgnbuuatheLaar_eces&QLcthsmg—

-from among a broad range of options. The AT approach seeks to optimize
solutions, wherever possible, through reliance on problem-solving capabrlrtres

6

- of local people as well as a sensitiyity to environmental and cultural'impacts”
(Evans 1984). . ,
‘Elsewhere, emphasis is placed on the inclusion of all degrees of sophistication
of technology within the definition: |

"a balanced approach to AT reQUrres that all types of technologies -- advanced,
intermediate, and basic -- be considered in the promotion of poliTies of

- development.The choice of technology shouid be based not only on
- technological considerations and sopbhistication, but also on economic, cultural,
envrronmental energy and socral standards (Schacht 1984). '

The general definition which this document will adhere to is the folfowing:

i the concept of apBropriate technology has been identified as technology that
considers socio-cultural and ecological factors as.crucial components in the |
design and implementation of a technolocyv. tisa concept whereby technology
is appropriate to the particular situation in which it is used. Thus, in order that a

‘technology be considered appropriate, a process of assessment or evaluation

must be carried out by the users or |mplementors of the technology to determine

its social, envrronmental and economic rmpact I

The approcriate technology definition developed hereis based on
several value criteria." The_fundamental underlying perception is that any
t_e.chno!ogy ought to contrjbute to 'thg well-being of hu»man-beings and the
planetary ’eco'system ‘in which we live. The following 'are the value criteria

inherent in the above definition applied to this document. An approprrate

technology: o

1. 1s environmentally conservatory. The technology is designed to maintain

ecological diversity and sustainability;



7

—— . i

—2. ?rovndes opportunlty for- meanmgful useful-work. - Peopleﬁhoulohhaverthr_%

opportunlty to provide a service or produce a product that thev value and

is valuable for their commun|ty,

i

3.1s decentrallzed or community based Th|s allows for local control and

o acknowledges that local people may have the best knowledge of what is

) appropnate for that partlcular area;

' 4 Provtdes opportunlty for personal or local empowerment The process for -

— e

determrnlng "appropriateness” promotes personal decision-making ‘Skl”S :
and encourages action based on those decisions. " This process can
enable people to effect change in a personally meaningful. way,
5.1s sustai‘nable over the .Iong-termfuture., The’a‘ssessment process for many
current technologies does not consid_er the impact of that technology for
the medium and Iong_ term future. The process for determining |
”Tappr’opriateness" uses pre’sent knowledgeiand‘skills to project the

|mpact of a technology and aims at producmg technologles that are

sustamable into the future. -
1.5 Why Appropriate Technology?

For many years, technology has been considered the answer to.virtua’lly
all preblems of soclety. In the last fevw decades, it has been realized that whlle |
technology may solve problem.s, it may also create new ones. Often these new
problems are problems of\increasing magnitude Fokr example radio-active |

wastes persist for many years which may cause envnronmental and social -

problems for generatlons Dunng the last three to four decades both
developing as well as developed socretles have been confronted by many
problems leCh can be traced, largely if not exclusively, to, particular

technologieal choices (Date, 1984; Clarke, 1984).



similar:

/

 Date (1984)wrotethat there -are 4 major problems of this'type- facmy A
devetopmg eountﬁes e R - S —

a) mountmg unemployment

b) envuronmental degradation and pollution'
. C) unequal dlstnbutlorr of the benefits of development

)
- d) mcreased vulnerablllty to polucues of other nations;

.
s

"He conttinued that three major problems facing thejeveloped countrles are’

'35": ~

) allenatlon of WOrkers from thelr work from the products of their work
and from other human bemgs
b) enwronmental degradatlon and pollution;

c) kapid depletion of resources.

In view of recent events in developed countries such as Canada, some would «

argue that unemolovment should alsofb,e » added to this list. Evans (1984) .

- big technotogy, as in today's industry and hyper-industriat economics, to the

v ——

presented a similar view by statmg there is a "present reqwrement for

redirecting existing technology ahd for developing new technology that will be

- consonant with development needs as they are perceived in the

humanistic/conserver context." Thus, there is a call for viewing new
technologies-and the subsequent economic and socidl development which |

James Robertson (1985) wrote about a possmle shlft in the economlc

- follows, in a different and more humane light.

base and the imohcatlons of this Shlf‘t

"An important feature of an equmbnum economy will be a shift of emphaS|s from -
development of advanced technologies of an appropriate form and scale. More

effort will go into designing and producing machines and systems for
individuals and smali communities to use. These will be specifically aimed at



~ helping people to meet more of their own household or local needs in spheres

~such as food and agriculture, building, repairs qnd maintenance of all kinds, ——
leisure and entertainment, and also energy and transport. More generally, the -
~ ideathat technology can be appropriate or inapprogriate willhave amuch
- -greater influence than it does today - the idea beingithat technology ought to be
- -good to work with, sparing in its use of resources, produce a good end product, -
" and be kind to the environment.” (in Carr, 1985) | S

\
vl

Such an qaltern_ativé view of technology and so'ciety endeavors to remedy sonié‘

of the perceived problems of today. L.

. 1
~ Questions that may come up at this point are: "what role should this -

| _ 7"'alternativeA“ vjew of ‘technology play?" and "what is its\importar_]ce for .
_development of new technologies?" It has been suggested that appropriate
tech'norlogy' is a concept that does vhave a significant role to play especially in
developing countries.. As elarly as 1'977.,' the Advisory committee on the -

Application of Science and Te'chnology to Development (A.C.A.S.T.) wrote: . ,\
"There can be no doy,bt that the question of the use of ap’propriate' -
technology for developing countries has in the last few years gained ]
international acceptance. Consequently, the UN Conference on Science and
"~ Technology for Development is bound to consider it." (ACAST, 1977) .

| .Edquist and Edvist (1979) conclude that appropriate technoiogy isa - .
concépt which”‘v&iﬂrplayxan increasingly ’important role in devel.opment plans d

and rsu.bsequently, there are gpocj reasoné for a close scrutiny of the grounds (gr |
advancing the underlying theories and arguments. As further indication for the

a&eptance of this concept, Jequeir and Blanc (1983 ) wrote after an extensive
) B —

survey of AT organizations, R

"that while at times controversial, what started in the late 1960'ssas arather .~
marginal movement pioneered by a few lone innovators has now clearly
become a 'growth industry” in its own right. -But perhaps even more significant
than the large number of organizations involved is the fact that appropriate

-~ technology, once derided as a rather pointless diversion from the real issues of
industrialization and economic growth, is now increasingly recogriized as' a
serious if still incomplete technological option for both industrialized and
developing nations.” - “ '



© 7 ithas also been suggested by the Montreal-based Brace Research - —

Aapplled only to rural areas in developmg countnes its basic prlncrples are
universal.” Finally, Baron (1984) writes that "taken together the books and
pollcy statements discussed confirm that, 'appropriate technology' has achleved
respectability as an approach to economic development " The Ilterature»

| suggests that Use of appropriate technologies is a strbng factor in current

reglonal development Further, the concept of appropnate technology may

support development of new technology which foster sustalnable economies

———

and has posltLve environmental and social lmpact

————

- 1.6 ‘Some Exampﬁs of Appropriate‘Technologies e

It might be useful, at this point, to provide examples of appropriate.

technologies. - Examples include: small-scale organic farming instead of large-

.scale energy intensive cultivation techniqueS' locally built, small fishing long-

liners in Newfoundland that ultilize local matenals and skills; a solar crop dryer
in Columbla agricultural lmplements of s;mphf]ed des:gn for use in tropical
agrlculture use of passlve solar energy to heat Northern homes or of berms to
help keep.Southern homes cool. Other examples are as varied as the people
and environments in which they are used.- Table 1.“: provides examples of how

technologies fit the above definjtion.

The use of appropriate ﬂtechn’ologles does not, in fact, limit the usefulness

of advanced technologles Some approprlate technology projects include the
use of personal computers in an ltalian-biogas plant, microelectronics in textile
production: a cottage industry in the US, and a family firm in the UK;' and, a good

example of an appropriate "new" technology that warrants further descripti?)n



—

N

 Table 1.1~ éiérﬁbiéS"’offApprop’ﬁaréz'féchn’crog|es”

resources (clay) to
construct;

ingxpensive
— to build and
own;

/“ o — e
Technology Environmental Cultural
. — :
Fishirig Long- construction uses locally
liner locally avail- made;
(Newfoundiand) able matenal; locally
, ' small scale; owned;
decentralized impact.

S e — —onin-shore fishery; . S
Passive Solar . use results in conserva- pIeasént
House tion of non-renewable- to live ;
(Canada) ~ resources; in;

' environmentally increases
benign; : local self
decentralized reliance;
impact on local
envircnment;

Lorena (Mud) uses less firewood increases
Stoves - to cook meals thereby time avail-
o {Guatemala) - - - - - decreasing deforestation; ableto——
_ : household environment family as
is cleaner as smoke less time is
controlled; ‘ spent
Y -uses smalt amounts gathering
N of locally available firewood;
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found in Appendlx A

in summary; it can be said that appropriate technglogies are an

increasingly relevant way to develop new technologies-or adapt old ones to the

'present and future needs of the envnronments in,which they are employed -

They are generally aimed at producmg decentrallzed local results adapted to a
’ ,communlty ar personal level Jequuer (1976) suggested that ATs represent
what might be called the social and culuﬂaldlmenSLOn ot innovation. That is,
the value of a new technology lies in |ts adaptatlonto the local social and

: cultural envuronment as well'as with |ts economlc wablllty and techmcal
soundness. This type of scheme encourages local employment usmg local
_resources. The methods that are used, stress an awareness of long term

. lmp,ll,oa,t,ions_for,,th,e,, heahh,,mdﬂaﬁmemsocletyandtheoenvi:gp,ment,_,,fof,,, I if;i

The questions that might bé raised at thie point might be are not ALL
technologies supposed to benefit society? While it is agreed here that yes, all
technology should be applied»toward» this end, most are, however, regulated by |
| ~ other factors. It is beyond the'scopevot the preeent discussion to deal in depth

. with these other factors. However, Table 1.2 presents the characteristics of |

conventional versus appropriate technological development economies. =

A Y

A-criticism of the concept of AT is that it'is too vague and idealized. SR

Edquist and Edvist (1979) wrote that,

MY

"the concept 'appropriate technology' turns out to be a normative concept base’
on values, :deologxes and interest disguised under a seemingly neutral
expression, 'appropriate’ and not inappropriate techniques should of course be



o

Table 1.2 A Comparison betwesn Characteristics of Conventional and

- Appropriate Technologies - T

- General E ~ Conventional o ” Appropriate |
Characteristics N : e ;
Objective: . © Maximize GNP Development
- ) ’ T of human well

being

Indicator;: - Levelof GNP " Level and compo-

| ~ - ' sition of GNP
Technology: Imported ~ . Indigenous

- Mode of . | o o .
Production: - Centralized | Decentralized
Local Institutfons: . Unimportant ~ Fundamental
Local Decision- . . . _ o
Making: ' ~, Unneccessary - - Fundamental
Local Solutions: Uniform " _ Diverse

— | ~ (ahterCarm, 1985)
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chosen. Who dares to argue agamst such a statement when it :s formulated |n
' this generat and seemmgty neutral way?"

Edqurst and Edvust (1979) then suggested that using such a broadly - t
defined concept of AT lacks analytlcal and scientific value. The. argument is that
the concept must be more clearly artrculated so as the maJor issues involved . -
wnll be attended to McClaren (pers comm 1986) stated that; "défmmon wnters" -
have not thought enough about the consequences of thelrdetrmtrons So -
_ called» "blanket detlnmons seem to deny a need to select the "right" tool for the |
"right" job on the basis of what is "right" for that particular situation. There needs

to be a more solid framework with which to guide decision-makers. 5
_ . o

In "Technology Choice in the Context of Social Values - A Problem of
Definition”, Paul De Forest (1 980) summed up.the concept of AT whenhe ..~

stated, "Appropriate technology has no intrinsic meaning, but can only be

- understood in relation to specific social, economic, and cultural referents.". He

conﬁnued» ~

L

"what remains problematlc ar.d subject to dispute is the character of the relation
of technological indicators to social indicators. This relation is central to
appropriate technology; it is the reason the definitions of the term differ widely
and judgements concermng the appropnateness of specific torms and patterns -
of technology remain controversial.”

/fl Thus, the concept of abpropriate techn»olog'ires is a response to cultural, “
environmental and economic concerns and is aimed at deVeIoping sustainable
economies WhtCh are envtronmentaﬂy‘éon’se’rvatory. Citizens who ‘par’tTcioate in
appro'priate_,technologies devetop decision-making skills as well as an

awareness of local cultural and environmental issues.



" 1.7 Why Tgac@AT: A Rationale for Appropriate Technology Education S

An education is clearly needed with the goal of a future where

technology is in balance with the needs of the human and natural environment. _

This type of education has.an overall objective of sdstained Ahuman and

. ecotogucal well-being. The author contends that smence and technology

- education today does notconmbt,te Stgmﬁancatly towarthth objective. . Ihe
educatnonal model propsed here therefore, is of a "social reconstructuomst"
nature and envisionschange in societal, technological , and environmental
"rnteraction (Eisner and Vaﬂan'ce, tg?g).j Tne specific nature of this change

’ includes better underst:‘anding of thegatural,WorId (including science and

. ‘technology) as well as opportunities for s_tudents'to create personally a vision of
a-better world. | '
o &

The development of technological optlons consnderatnon of

“environmental impact, and awareness of socio- cuItural consequences of a
technotogy require knowledge and skills by the people involved. People need
the opportunnty through*education, to gain knowtedge and sknlls in decnsnon-

,makmg and technological assessment

'The're have been calls by various educato‘rs and analysts of appropriate
technoiogy for an approach to education that supports this goal.  To develop -
innovative appropriate technologies there is the need for education with this
focus. As far back as 1958, before the concept of appropriate technology was
j devetooed, John Kerineth Galbraith suggested the need to emphasize a |
balanced ap'proach tp_education, one that includes encouragement of creative,

—

innovative thoug'ht. He wrote:



v

"We have buiit educatronat and research faculutles aimed at the invention and |

Lo
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"Qne branch oLconventtonaI wnsdom clings nostalglcally to the convnctlon )

technologxcal progress and can occur anyvyhere and to anyone.. But in the
unromantic fact, innovation-has become a highly organized enterprise.- The -
~gxtent of the results is prednctably related to the quality and quantnty of the
resources being applied to it."

/

(Galhraith; 1958)

.y‘

More recentty, Betz (1984) wroteAth the difficulties in developing new

appropnate technologles are substantlal

development of tools andtechniques that tend to be more capital intensive
rather than less so0. The difficulties to be addressed in looking at the opposite
side of this coin cannot be overemphasuzed It is more than a question of .
direction and financial resources. It is a question of the whole flux of the -
education system from preschool through post graduate levels. All these
factors, both in the developed and the developing countries, tend to build in
biases, capabilities, and value structures that make it very difficult to mvent and

-‘conceptuallze low capital mvestment alternatives."

The need for developing new approprlate technologues c!early indicates

a need for educatnonat ‘programs which will educate people who are aware of

" technological chotces and their implications as well as people who can

. i
generate and implement innovative appropriate technologies. Are people'

kno{i@gable enough to know how to choose a technology or do they even
reahze they have a choice? Dyrentfurth (1984) wrote, "what is being done to _
help the nation's people adapt to and cope with the changes and demands ‘
being imposed by technotogy?" He suggested that not enough is being done
so that people are made more aware than just aware ot'the existence of

U . -
technology. What is needed, are progcams that develop knowledge and skills

| concerning the application of technology. ' Further, that an understanding of

| | , .
technology and an ability to apply that knowledge is essential in all students’

gducation.
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-

Thts document contams a proposal for an educatuona] model WhICh wnl

- attend to these issues. The model will endeavorto mcorporate a multi-

disciplinary approach to technologlcal understandmg It will include the
~ educatlonal disciplines of environmental educatlon values education, and:

smence t’éhnology and somety education. Throughout these fields the issue of

values a@ ralsed and consequently th|s is-a theme whuch is found throughout

the model



. S e
CHAPTER 2: THE LITERATURE REVIEW | D

2.0 irytgiuction {0 the Literature Review - B

The purpose of this review is to provida background mformation to heip
: identify the educational disciplines which must be included in aﬁ)del of
appropriate technology education. It wril thus also provide an overview of these

diSCiplines to facrlitate understanding of appropriate technology education in

the widest sense. , /7 ) ) o S

: Envrronment Canada (1984) provrded mput to the Royal Commission on
the Economic Union and Deveiopme.nt Prospects for Canada and urged
- government commitment to open diaiog concerning the themes: where we are. - R
as a society, what do-we want for the future and how will we attain these future
, goais, They wrote, "to navigate the passage to a more sustainable tuture, it Wiii |
be necessary to 'steera difficult course between social disruption and self“-
defeating attempts to presewethestatﬁquo"(Envj ronrnentCanada,,J 984).. .
This idea, which implies a need:for a balance between progress and the status

quo, provides the backdrop to this study.

o ‘ : .
In education there are many cails amongst educators and scientists to

have students examine these issues and explore aiternative solutions (Mertens

and Hendrix, 1982; Barnhart, 1985). The proposal by Environment Canada

(1984) encourages Canadian citizens to consider their environment, |

ernpioyment, and iifestyieto provide for a sustainable future. 7Appropriat'e I

technologies, as well, employ in their design and irnpiementation, consideration

of environrnentaigand s’ocioi-cuit'urai factors. ThUS-, an education for appropriate '

tec’hnoiogy must examine environﬁtentai and social concerns. In»herent in these

fields are the issues of values and the interaction between science, technology



~and society. The educational disciplines which endeavor to address these
~ issues are: environmental edtjcaﬁow values education; andscrence R
technology and socrety education. The literature review will examine the .

rationales, defrnmons and processes of each of these frelds

&

~ 2.1 Introduction to’EnvironmentaI Educati‘on and Appropriate Technology |

The concept of appropriatefechnology uﬁl(ises a framework from whichto
oonsider fhe "appropriateness” of technology. Foremost within this framework is
the environment where a teohnology is to be implerhented. lrﬁhe decision-
makirfg process for a'opropriaf’e fechnofogfes itis believec;‘ tffat' primary
| consrderatuon should be given to the “context" of the issue (Benmokhtar 1983)
Therefore, envrronmental education which examrnes the interaction between
socrety and the envnronment and vice-versa, would seem pamcularly relevant to

a model for appropnate technology education. | a
2.1.1 Rationale for Environmental Education.

The field of environmental"eduoafion has grown largely because of an
awareness of soaetal impact on the environment and vice- versH The rationale
of enwronmental education is aimed at developlng a world populatron that is
aware of and concerned about the environment and its associated problems |
(Stapp, 1982). Further, environmental education is intended to encourage a
lifelong learning process and development of skills in the arena of S ‘ .

envrronmental action (Stapp, 1982; Johnson,Champeau, Newhouse, 1980). -

Approaches to environmental education, like many educational
processes, vary considerably. Generally, it has been suggested that in orderto

encourage people to listen and act with comprehension of the issuss, the

t
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~vocabulary and idiom chosen must be compatible-with the interests of the
people involved (Brown, 1982). Programs are undertaken in 'school classrooms
and in non-formal edUca'tiona‘I ihstitutions such as museums, aquariums, and
nature parks. Accordingly, di.ﬂerentvapproaches are usually a refle‘c.tion of the _
particular airhs' of the institution inyolved. "However, there ié general agreement

on the overall principles and definitions of environmental education (Disinger,

1985).

2.1.2 Definitions of Environmental Education o £

It may be helpful to discuss briefly the antecedents of en\)ri/rorimental
education to gain understanding of the histoﬂrﬂy otthe;ﬁelégs The primary
antecedents of envi-ronmental education were nature study, outdoor education,
and cdnserva;ioh education (Disinger, 1985). In 1968, Schoenfeld first used %

the term ,"ehvironmental education” in a paper, citing a paper presentéd to the

,Ame,ri{;anAsquiation for the Advancement of Science (Disinger, 1985). In- .
1969, in the first issue of the Journal of Environmental Education the following
early definition appeared: |

"Environmental Education is aimed at producing a citizenry thatis
knowledgable concerning the biophysical environment and its associated
problemns, aware of how to help solve these problems, and motivated to work
toward their solutlon (Dlsmger 1985) :

Presently, one of the most Wide‘ly’acceptéd and most often quoted definitions of
environmenal education was deveiobed at the Foresta Instituteir?yéo (Hart,
1979): | ’ /o

"Envnronmental education is the process of recognizing values and clarifying
concepts in order to develop skills and attitudes necessary to understand and
~appreciate the interrelatedness among man, his culture, and his biophysical
surroundings. Environmental etlucation entails practice in decision-making and
self-formulation of a code of behavior about issues concerning envnronmental
quality.” (Cerovsky, 1979)



Stapp (1982) suggested.some guiding-principles-of-environmenta

.eduéation He wrote that environmental education should"

1.consider the envnronment in |ts totality -- natural and bunlt ecological, polmcal
economic, technological, social, legislative, cultural, and aesthetnc

_'2 be a contmuous life-long process; |t should begm at the pre -school level and
. continue through all formal and non- formal stages

3. be mterdusmphnary in |ts approach drawmg on the specme content of each )
d|sC|pI|ne in makmg posslble a hOlIStIC and balanced perspective;

'4 emphasize active participation in preventmg and workmg toward the squtlon

of envuronmental problems

A general description of the characteristics of environmental education is
‘cohtained in Robinson and Wolfson (1982) based on the U.S. Environmental -
Education Act of 1970. Environmental education has:
1.an interdisciplinary approach, emphasizing 'namuman interrelationships;
2.a focus on environmebtal (artificially created and natural) problems relating to
the community; - o |

3.incorporation of informal as well as formal education programs and resources
outside the classroom; , ' ' e

- 4.developrﬁent of a conservation efhic as well as information;

5.involvement of all ages; o | |

6.a participant-centered design that allows involvement in the choice of issues

and the pr'oblem-solvin'g solutions. .

In summary, these definitions highlight the concepts that environmental
education is precess,oriented, relating to knowledge, attitudes, and skills
relating to the environment. A generalized model of environmental education

has four basic components; it is holistic, multi-disciplinary, issues-oriented, and
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‘has an action component It also conslders values attrtudes and the necessary

_skills for actrve partrorpatron in the socro-cultural as well as natural envrronment
ThIS model is applicable to urban and rural envrronments and can be adapted

for either formal or non-formal educatlon. The discussion will now look at each

of these four areas in more detail.

243 Approaches to Environmental éducation , .

_E_lr_o_rlm_e_ntg edggatrgn shgud be holistic: The focus is on natural -

systems by teachmg people about natural processes cycles and resources

~ (Mills, 1981). The essence of a hollstlc app_roach is a focus on the interrelation S
of how the human species inferacts with the environment. A holistic education
asﬁt/velloi‘mplies‘ a non-reductive perspective concerned about whole systems:
learning the parts of a system with a multi-disCiplinary’methodotogy while
referring back to the whole system. This process is aimed at developing a world

populatlon that is aware of and concerned about the total envrronment and its

associated problems and whrch has the knowledge attltudes motnvatlons
commitments, and skills to work individually and collectively toward solutions to

4

current-problems and the vprevention of new ones (Stapp, 1982).

| Environmental egugat'ign is_multi-disciplinary. It explores Qan issu.e
through a variety of disctpli'nes. There are two basic approaches suggested to
‘be included in environmental education: ecological and ethnological. The
ecological perspective looks at r'e!ationships between living organisms and -
their environments, While emphasizing the biological and physical aspects of
change, and examines the extent to wh|ch species.are dependent on dynam|c
forces and the limits to the|r adaptabrhty The ethnologlcal perspective studles

humans and the environment. Its focus is through an examination of the



""md“wtdual inthe communlty, how the traditional way-of- life is altered- by dafterenrm

rates of change and dlﬂUSLQL’L of Jdeas,andﬁomthesechangescomdeﬁeoLme

.future (Aldndge, 1981). Both ethnological ahd ecotoglcalvperspectwes shed
Iight on the dynamics~of"change, the sdwivel'of-comr;nun_ities, and the extent to
which e'nyironmental chan.ges can be assimilated without destruction of species
or cornmunities_. These are two »importent components of the multi-disciplinary

nature of environmental education. Specific disciplines’ such as science, social

———— —

) 'studles, history, art, and scnence and technology educatlon for example are

ut:hzed dependmg on the issues exammed t \
Enwrgnr_ng 1@ gduga: ion is issue ori QQIQQ, lt is suggested that

environmental educatlon should be concerned with real life" issues for
students such as: poliution, population, urban and mral planmng, economics.
technology, energy, transporfation conservation, and resource allocation

(Alf,1981). Other i issues mclude

“-energy and environmental related career decisions,

-vholisticlifestyle assessments - which a}n)alyse basic human needs, t'ifesty{es»
and values, - |

.-to‘recasting, plﬁannin'g and policy formulation - which focus on managing the

environment, use of resources, and forecasting the impacts of our present and

alternative technologzcal paths, and - .-

-futures thinking - where we want to be and alternatlve ways of achieving those

futures (Muls, 1981). a

Finally, environmental education has an action QQmQ'QnQnI. Hungerford
" and Peyton write (1980): "The UNESCO-UNEP Declaration calls for individual

participation in environmental issue remediation. Further, UNESCQ-UNéP

_~esearch reports a paucity of programs involving receivers in issue



- 24

- remed:atmn '''''' ﬁﬁthougn referemmsimt@iﬂeraﬁnemiaﬁngﬁoﬁenead}u’,

deve!op actton skms, the htetature ramams heamty weighted toward awareness

S

_ of environmental problems The mference may be made that most wnters ,
perce:ve that awareness can, in fact lead to effectwe cmzenshup
responsmxhtzes However, there also excsts in the hterature both intuitive and

empmca! ewdence that this is not the case ( Hungerford and Peyton, 1980)

Thus, itis cnncal that envzronmental educat:on not on!y mclude env;ronmental B

1ssues t;ut also include process and contem reiated to personat and group

dSCiStOH makjng and action skzﬂs I I
B S

- 2.1.4 The Process of Environmental Education
Environmental education is an integrated process focusing on human
relationships with natural and man'-madeAs{meUndings. It can occur as both

formal and informal educ’aﬁon ‘The p'focess of environmntai education has

two major components One is termed process education while the other is the ,

content (Mills, 1981). Process gducataon is the way one leamns regardless of
subject matter. This component &ses !helea’rner’s enQironfhent to instruct him.
The content co'mponent is ihe study of 'hun{an-environment inter-reiationships.
»Both components are inter-locking . and inseparable in a good program of |
environmental educatuon Env;ronmental educatlon provades oppor‘(umtxes for

‘ ahemate ways of thinking , 'as well, it is distinct way of teaching and learning

(Dfsmger, 1985,,M1Hs, 1981). e

“McClaren cautioned that many enwronrpental educat:on programs are
"activity-rich™ but "framework poor” (n. d ). Thus, the process of environmental
education can get side-tracked or gwen up altogether. He suggested that

teachers think about their teaching Strategies in a "developmental sense."r To
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'''' ”be ableto CODSlde ‘what panticular tasks are. mostappmpnate ataparticular— —
. Vagg Q{ dayelapmemai level of mactuidm‘ @nmmggsso;suggesmd ‘

that enwrenmental educat:on be recognized as a contmous interactive process C’

geared towards the level of the participant.

In summary, environmental education examines the interaction between

society and the environment and utilizes a process which recognizes values

“and "S;Ki'tfs*ﬁe’ejdéd 10 develop  a citizenry able to understand the interrelations

among society, tééhnology and the environment The focus should be %an

educationai process that is hchsnc multidisciplinary, issues orientéd and

develops. decmon -making and &

enviranmental education pr ram.

2.2 Values and Education

'on' skills composes a complete

The quesnon of values ahd educanon is one that prompts many

" divergent answers. However, even if there is no simple "nght™answer, it is a

7 q.Jestzon that does need to be addressed. Becausg the feid of values

education covers a wide range of activities, the focus of this part of the fiterature

*

review will focus speciﬁcat& on the application of values curnicula to

appropriate technol logy education. Thus, the dis€ussion wiil cover the ‘rationate |

and deﬁnmons of values deveiopment and spec:f;cauy on the process of vaiues

ciarification as an educa!zonai methodology.
— N

Appropriate technology education is defined by the dssmplmes of

science, social studies, and the study of technology There!ore when tookmg at

the question of values and appropriate technology education. literature

concerning values and the above disciplines are relevant.

A field of educétion



--concerned with science, technolc

the next section of this literature review. _ -

~ 2.2.1 Rationale of Values and Appropriate Technology Education
~~Mertens and H/e\:ijrix (1982) suggested that new educational programs.

are needed to deal effectively with the value/moral/ethical issues raised by the

apphcanon of newsc:em;ﬁc know!edge Rapid changes i in science and

technotogy greaﬂy increase the need for people to have input into decisions in
the areas of science and pbbﬁc po}icy; As ‘weﬂ, there is a call for increased |

~scientific and geghnologrcal fiteracy of students by scientists and educators
(Barman, Ruscho, Cooney, 1981; BSCS, 1984). An education that examines
the "appropriateness” of technologies must be concerned with the appiicetion of
technology and its consequences. The mterpretatron of the consequences of |

technology generany includes value issues.

a2

- This type of education supports the use of scientific and technological

knowledge to help solve persona! and societal problems (Mertens and Hendrix,

1982 byrenfurth 1984) in these programs opportunmes should be provrded :

for students 1o interact with their peers and adults regarding science and
technology that will have personal impact on them (Barman et al., 1981).

Apptying knowledge to solve personal and/or societal problems involves

vaiues. Values must be clarified and examined in a problem-solving process in -

crder that a solution may be reached.
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2.2.2 Definitions of Values Development

o Louns E. Raths, Harmrn Srmon m Values and Teachrng (1978) wrote that

a person formulates a value through a valuing process. They proposed that a B

value is developed through the following steps: |
1 Chooslng the person must be able to select what he or she percerve&é

to be good or bad freely from a series of alternatlves and after

o

thoughtfut consideration ot the consequences of each alternatrve

2 Pnzmg - After the person makes his or her selectron he/she must be

- satisfied with it. He/she may demonstrate his satesfactron bypubhcatly
affrrmmg his choice; 7 |

3. Acting - The person must act upon the chorce with some repetltlon

| (in Barman et al, 1981)

Barman et al., (1981) have condensed a taxonomy of values suggested

1. Awareness - A person is aware of and responds to a stimulus in hts
environment; - -

2. Acceptance of values - a person accepts that value and makes a’ l
commitment to it;

3. Preference-fbr values - the person has formulated a general guide to

values and has integrated these attitudes into a philosophy of tife.

Further they add "because values rnotd our behavuor they are devetoped

through extremely complex circumstances... therefore, a value is not static. Itis -

scmething that is constantty being shaped by our daily experiences.”

i
w®
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"~ There is-agreement betﬁeenBarman etal. (1981) aFchRaths etal, —

. {1978) that the development of values is a persanaiande life long process. "It . .

is not something that is completed by early childhood. As the world changes, as_
we change, we have many decisions to make and we should be learning how
to make these decisions-.' (Raths et al.‘,'1978 ) Gazda, Ashbury, Balzer, Childers,
Walters. (1977) add that signiﬁ'cant ieerning OCCUrs more re'adily in reference to

situations students perceive as problem Vareas' and, that teachers should

>

y

“provide opportunities for contact with problems and facilitate personal

resolution of these issues.
. _ & .
2.2.3 The Approaches to Values and Education
’ 14 ‘
o r , .
Some approaches to values and education emphasize a view that there
are identifiable capecities necessary for the practice of any morality. John
Wilson et al., (19’75) stressed the development of empathy as well as an’

awareness of consequences of actron Oliver and Shaver, (1975) developed a

pub\gfrssues social studies curncuium that is derived from value concepts
assumed in the idea’ of democracy. The most absrract, or highly evolved -
concept being a respect for human dignity. The curncuium is designed to
develob student recognition of, and to resolve value conflicts in the area of
public policy debates. Centrai to this approech is instruction and practice in the

P

use of "rational consent” in decision-making.

£

Lawerence Kohl bEfg has identified srx "stages” of moral deve%opment

whrch are arranged in a sequence (Barman et al., 1981, Lockwood 1975).

Each SZage in Kohlberg's mode! repre=ants a point of view on various ethical

Vssues. Barman et al., (1981) state: "it is Kohlberg's contenti_orr that a person

cannot reach one stage before experiencing a preceding one. However, this
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*pe’r’s*on’*cou Id op'erate atone stage-and revert-back to a lo We‘r one incertain—

| sntuanonss AswelLJ(ohlbecgscesea:ch mdtcates that peoptemalt cuttu{esﬂef S

“aimed at helping children to be’more "positive, purposeful, and enthusiastic"

W:as especually suited for the clarifying process

progress through a similar sequence. Kohlberg s theory is applied in a
curriculum which facilitates and stimulates development through the stages

(Galbraith, and Jones, 1976).

2.2.4 Process of Valu'e's Education: Values Clarification

- In Values and ngg g Raths et al., proposed another model of values ’

development (1978). They argue that many people do not have a clear set of
values and may be "apathetic, confused and irrational.” T hey have developed a.
teaching methodoIOQy known as the values clarification process, which is
(Raths et al., 1978). The emphasis of this methodology is on thep\rocess of -

valuing rather than on speciﬁc values.  Three sources of content are identified

1) 'value indicators” such as goals aspirations, attstudes feehngs

beliefs, actN|t|es and worries; | . B _ "
2) personal issues; |
'-3) social and societal issues, such as the reIations.hipbetween an

individual and society and identification of societal goals.

The process of values clanflcatton has basically three steps: 1) attentnon is -
- focused on an issue in the student's life; 2) acceptance of student is -
communicated; and 3) an invitation is offered to reflect further on choices,

pnzmgs and actions.

The area of unconditional acceptance of student values is one which has

stirred up controversy with the values clarification model. Kazepides (1977)

N
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*"arguedthatﬂathset al., -are committed to-a "refativistic” position with regardsto =~ .~

values. He stated: o e

”There are no value criteria in the process of vaIunng that guarantees that the
life style which the person commits himself/herself as a result of the ‘process of .
~valuing' is a valuable one. The arguments of the VC (Values Clarification) .
proponents followed to their logical conclusions constitute a betrayal of reason
and a retreat into irrationalism. How else can one characterize the
unconditional acceptance of the child as the ultimate source of appeal for what

is true, right or justified.?"

— - . p - e

~ Lockwood (1975) pomted out that the relatiwstic ethical posltion of values

| clanfication has some central arguments against it. The fundamental issue he

| said, is that it can be used to justify virtually anything. KaZepides (1977) |
c‘oncurred,r stating that itis: |

"hardly appropriate to subject them to a process which has abandoned the
search for rational standards of human conduct and has adopted an extreme
~ relativistic ethical stance. What they fail to realize is that by abandoning the
search for rational standards of human conduct they deny human mtellrgence
and choice any role in influencing the course of human history.™ S

s e IArepeatingthemeinthetheoryofBathsetal.rasweiiacriticisnrofthe‘.__

theory is that theMrelativivsm or unconditional value acceptance is a "valuing

process " While many may argue' against Rath's equati'on of values with the

valumg process it still remains that the techn,ques of value clarification, using

the described three. step process can be useful in the classroom and as a life

skilt.(Mertens and Hendnx 1982) Mertens and Hendrix (1982) suggested an.

- additional examination process while stressing that "methods are needed which

do not impose teacher values but rather clarify student values and help students

exptore the consequences of alternate uses of ... knowledge.”

%

Mertens and Hendrix's (1982) mode! focusses on clarifying and d'eJcision-
making skills. Itis an eleven step process that not only includes identifying and

considering solutions but assesSing. and examining alternatives. The process is
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summarized in Table 2.1. They write that this "model for bioethical de'ciisifoh{

making (is) designed to erlgb‘fé‘students to clarify their own values rather than |

~ have theirinstructor's values imposed upon them. The model stresses

examining alternative solutions to ethical problems and the consequences of

these solutions."”

- The focus on examination of alternatives versus merely clarifying values -

is a-crucial concept according to Kazepldes (1977) He wrote:

"one can make his ideas clear although their correspondence with reality, the|r
consistency and cogency, their worthwhileness can still remain questionable.
But when one examines his ideas one subjects them to close scrutiny and
investigation to determine their correctness, quality, and worthwhileness. The
word examination, then, implies criteria and standards that are not |mp||ed by
the word clarification.”

It would seem that Mertens and Hendrix (1982) have provided and
example of a successful complimentary model that provides oppoftunity for
clarification and examination of élt’é'rhéti'v'égff:fhey report that in 1982 . the
model for bioethical decision-making and the associated case-study approach

were successfully implemented in-a variety of situations.
2.3 Science, Technology and Society (STS) Education

This literature review has éo far covered en’vironrhental educat‘ion and
values education as an apprdpria’te technology educatibnal model is influenced
Aby environmental and value considerations. The last section of the review will
”»»}cover science, technology and society education. This multidisciplinary 'ﬁeld‘,r
liké‘ ébpropriate technology education, stresses the connections between

‘science, technology and society.
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1. IDENTIFY PROBLEM
-list why the issue is a value/ethical problem;
-identify and list 5 personal values that apply to the issue;
-rank these values (1=most important, 5=least important);

2. LIST ALTERNATIVE SOLUTIONS TO THE PROBLEM
-at Ieast 5 alternatives;

3. RANK SOLUTIONS
- -use your personal value preference

4. . LIST VALUES THAT CAUSE YOU TO SELECT THE PREFERRED
SOLUTION

’ 5. REPEAT’STEP 4 USING THE SOLUTI@N YOU RANKED LAST

~

6. LIST CONSEQUENCES OF ACTION IF YOUR PREFERRED SOLUTION

WERE IMPLEMENTED WORLD-WIDE

7. ASSESS EACH CONSEQUENCE, USING YOUR VALUES, AS BEING
"GOOD™ | , OR "BAD"

8. TALLY YOUR ASSESSMENT FOR STEP 7" DETERMINE IF THERE IS

ANY DETRIMENTAL CONSEQUENCE THAT OVERRULES THE BENEFITS. o

OF A SOLUTION

9.  SCREEN YOUR PREFERRED SOLUTION THROUGH YOUR ETHICAL
PRINCIPLES
-go to step 4,
-if in agreement, then go® to step 10;
-if not, modlfy your solution and repeat steps 4- 9

10. LIST REASONS WHY OTHERS MIGHT NOT AGREE WITH YOUR
- SOLUTION :

11, DETERMINE HOW STRONGLY YOU BELIEVE IN YOUR DOLUT|ON
- 1= hrghly confident, 5=no confidence

' (éﬁeTMérféhs and Hendrix, 15@2)7 o
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Recentiy; discussion has been renewed as to the best approachto |

\ .

teaching about science, technology and society (STS). ’Brinkerho'ff (1985) |
wrote that "we do not need expensive Néw courses so much as a new thread of -
concern running consistantly through the old ones, givmg our students a sense
of the social relevance of science.” Others respond however, that new courses

are needed that stress learning science technology and society together ina

separate, course (Cunningham, 1971; Rip, 1979 BSCS 1984) ‘Brinkerhoff
(1985) cautioned that the movemént towards integrating STS is still: "grassroots"
and its philosophic arguments are fargely unsupported by scholarship.
However, there are present in the literature numerous citations related to STS
courses, science and society courses, and how to adapt traditional science
~courses into ones that cOnsider the sociai or technological implications of
science. The following section is concerned with the rationale,definitions,
,approachs and processes of STS education (including science and somety

education), technologlcal hteracy and technological training

2.3.1 Rationale of Science, Technology and Society Education

During the-last few- decades the number and complexity of social and
technological problems have increased (Bybee, DeHart Hurd, Butler Kahle,
Yager, 1981.) It has become apparent to many educators that students _need'to‘
have knowiedge and skills related to the connection of science, technology and
society to solve these problems. Jequier a\nd\CBianc (1983), writing specifically
about appropriate technology, stated that information alone does nct assure
innovative approaches to thesa problems. As well, Beis:jnherz (1982) wrote

that conclusions drawn from three studies on the status of science education

indicate large discrepencies between the rs_tated goals or objectives and what
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happens in the classroom. Goals related to the personal use of science and - -

technology in every day life and to scientific literacy for \secietal—deeisionnmakiﬂgrr

are largely ignored in practic‘e (Hurd etal., in Beisehherz, 1982); Thus, there is

a call for more research and literature on approaches to STS and science and

society education.

2.3.2 Definitioris of STS

The origij of STS courses or the addition ot an STS approach to -
traditional sciende curriculum is 'based, on the increasing impact of science and
technology in people's everyday lives. Rip (1981) wrote:

"The reasons why STS courses have become as established as they now are...
related both to the massive expansion of higher education and to the fact that
the changes in the social relations of science now effect the majority: of
~scientists, gnd not only the elite, as in the 1920's. The social pressure on

scientists, as reflected in calls for more accountability and more relevant
research, is now very widespread.” . -

This situation prompted one author to propose the "ltch Theory"
(Cunningham, 1971). He suggested that the majority of people concerned
aboduit the impact of science and technology, or had the "itch" as he called it, did
not have knowledge and skills to take effective action. At the same time, |
scientists and technologists, engineers~for example, had knowldege and skills
but lacked the "itch" and saw no need for action. Thus, a neet! existed. for an
integrated program to educate both scientists and non-scientists about the_

consequences of science and technology on society and vice- versa.

2.3.3 Approaches to STS

As a result of this type of analysis, numerous models and curriculum

have been deve!oped. In 1984, the Biological Sciences Curriculum Study
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‘ (BSCS) published an mterdiscrphnary program desngned to "educate cmzenry

regardmg the issues ot scnenceltechnologylsociety that have important
consequences for both present and future policies." Bybee et ai, (1981) arqued
for an expanded view of science teaching, one that originates in the connection
| of science, technology and society-and considers "human ecoiogy"»or the -

- relations between the human community and the total environment. Most of the

literature reviewed stressed the the co,nserJue,nce,s of the interaction between .. .

science, technology and society as well as a’method»;for informed decision-
making or assessment. ‘The question of values in proposed deCision-making' o
models were cited as an important consideration (Mertens and Hendrix, 1982;

BSCS, 1984). |
i

The goals of science, technology and society education (as well as (
science and society education) stress the interaction between these diSCiphnes
therefore such a program must be |nterd|sc1plinary However as prevnously .
noted, there are two significant approachiesto this area. These approaches are
reflected in the goals of the curricula. The adaptation orientation stresses the
scientific process, while the STS course orientation stresses technoiogy'as an
| application of the scientific process. Table 2.2 summarizes the goals of a |
variety of models found in the literature. Generally, three goals en?erge:

1. Understanding science as a process and that technology\is an

application of the results of the scientific process; | | | |

2. Understanding the reIationship between scienice, technology and

socnety and its consechnces |

3. Understanding of, and the ability to use, a decision-making process

for solving personal and societal problems related to these

disciplines.



36

| Table 2.2 Some Goals of Science and Socrety and Science Iechnology anL,fﬁ%

\ Society (STS) Courses

SCIENCE & SOCIETY

STS

-understanding science as a
process;. - .

-understanding basic scien-
tific faws and principles;

-understanding the relation:

- ship of science and society;

-uses current issues;

-raises open-ended societal
' or ethical questions;

-recognizes value judge-
- ments in the process of
- decision-making in the
realm of science and
society;

-encouragement of values
such as compassion and
personal responsibility;

-encourages community
involvement in program;

-development of
scientific literacy;

-education about the inter-
relationship of science,
technology and society;

-recognition of the key
differences between science

(knowledge) and technology

(application of knowledge);

-assessment of technological
innovations;

-raises value questions
regarding society, science
and technology;

7-|ncludes a decision- maklng

process for every-day
issues;

-seeks a role in creating
a society where science
and technology promote
human well-being;
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The processused to attain these go'als suggests- that new teaching.,

metho’d‘s are needed to add to the traditional methods (Mertens and Hendrix

1982; Bybee et al.,1981; Brinkerhoff, 1985).. Beisenherz (1982) concluded that ’

teachers must have Skl"S not normxly requnred |n the more trad|t|onal
programs The approach the classroom teacher should have is one that wnl
"encourage and tolerate confllctlng wewpomts demonstrate technlque of
“questioning and group dlscussron foster group problem solvnng and decusnon-
making techniques, and will not force closure on discussions" (Beisenherz,
1982). .Addinetl and SoIOman (1983) added that a ecience and sdciety' course
emphasizes pugil participation and "teachers need to provide a setting and a
~focus within which pupils are encouraged to discuse and offer their o“pin‘ions."
‘Further, the teache_r's role is to have varying viewpointe‘thoroughly considered -
“but that "while it is quite natural for teachérs to express 'a personal opinion, it

would be wrong for them to insist that siJch opinion is necessarily correct.”

- 2.4 Technological literacy and Training

Miller (in Dyrenfurth, 1984) argued that because of increasing "weight of

technology" in society, there is a need to systematically study 'industry-and
technology throughout a child's school years. Dyrenfurth (1984) further
~.explained that "Iite’racy" means not only awareness and understanding S
technological principles but the ability to apply the principles. Training, j
however focusns on@he transfer of skills and apphcatlon of those skills.

Desptte the importance of technology in society, there is a scarcity of literature
on technological literacy, and even fewer proposed educational models in this

area. In the area of technological training, training models do exist but the trend
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“is now towards a comprehensrve approach which may be lrkened to

g
tech nologlcal literacy.

Many Third World countries; for example have Undertaken de\;elopment- L

' proiects that involve new teclﬁ’lologies Yet as Hancock (1984) stated: "attitudes
to technology transfer have undergone a series of shifts ‘which began w:th a .
reactuomagamst technelogy " The transfer of technology through training has
" ‘become lncreaslngly unacceptable in many sltuatlons There is now support for
a new process which mcludes the "know-how" or "development of human
resources” as well as SkI”S:In use of a particular technology (Spielman, 1981; o
Morgan, 1'983). It is suggested here 'thatus_e of appropriate teChnologies with
new approaches to training are ideologically consistant-and can enhance

overall effectiveness of the development process.

-

2.41 Definit_ions of Technological 'Literacy and Training

Tec»hnological literacy involves all the domains of human behavior
t?aditionall'y used to encornpass the goals of education. Cognitive, affective,
and sensorimotor goals are all well represented in the.'literature addressing
technological lit'eracy\ (Dyrenfurth, 1984). ‘Technological literacy involves a
variety of technologies, educational goals, and individualrp‘erspectiv‘esg,

:

therefore, not all persons need to be technically literate at the same levels.

Morgan (1983) wrote that technological training involves the integration '

of the training process for the introduction of any new technology. He identifies

5 factors for this process: |
1. identify common sources and methods available:
2. introduce a strategy by which to plan, integrate and implement the

process;
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3. identify the. goals of the traihing 3 knowiedge or skills cr 'b’oith”t"haTriéfefdf’f*”’f’ T

to be addressed; T
4. identify the edur’c'ati’ona‘»l b'ackg‘round of the trainees; incorporate this"
knowledge into the process; |

5. identify the specific learning objec’ti.ve}sof the program.

2.4.2 The Process of Technolgical Literacy and Training

It was suggested by Dyrenfurth (1984) that individual needs and
perspectives be taken into account when designing and inplementating a

technological literacy program. He also stressed the.critical ‘dimension of

'technological literacy is the ability "to do". He wrote, "anyone who is technically

literate not only knows why, but is also able to apply that knowledge.”

. Hancdck (1984) suggested that for the training process to be fruitful, the

~ trainee must be "ready" for the acquistion of the knowledge and skills involved.

Jequier and Blanc (1983) as well understand the importance of recipient
readiness when they' wrote that a "reluctancé to accept innovation" is a large
obstacle to training and use of new technologies. Hancock then probosed
models for training that»include "alternative communication, open and
participatory planning, decentralization and Iocé!ization" during the training

p_rocess,
2.5 Key Characteristics of an Appropriate Technology Educational Model!

This discussion will concentirate on the application of the previously
discussed disciplines to the concept of appropriate technology. First, general
characteristics of AT education will be outlined. Then, these characteristics will

be applied to develop a burricUlum model, "Toward Appfopriate Technologies.”
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The design principles and speciflc.characterlstics of the model will then—be—r—r——;—

——

discussed in chapter 3.

~To begin the ‘an‘alyis‘ of appropriate technology education,A one must turn

to the characteristicsof appropriate technology itself. As has been discussed
| prevnously, some of the key charactenstlcs of approprlate technology are:
-a hOlIStIC view of technology and its impact;
-technology must fit the particular situation in'which it is used;
| -local participation in the design and/or implementation of the

technology.

Thus, by combining relevant knowledgeof environmental edocatlon values ¢
educatlon and science, technology and somety educatlon then applylng it to
the concept of appropnate technologies, the suggested approach for
appropriate technology education will have the following necessarygi
characteristics: it will be holistic, multidisciplinary, issues-oriented, a;n'd' have an,
action component. It may bestuserI to expand upon the above characteristics to

get a more complete understanding of appropriate’technology (AT) education.

1. Al_eg_ugatl_o_g_sﬂgy_ld_p_e_h_o_us_tl_c - taking a "whole system" approach. |
The components of AT education work together through-e variety of meens to
provide a holistic view of the environment and the technologiesr ueed within the
environment. AT education does consider appropriate technologies specifically
and _explores.in a whole systems tashion the definition of what ieiaopropriate to
that particular environment, culture '(including attitudes and values)., political |
and economic system. The concept of viewing a technology holistically is

inherent to the definition of a;ﬁ)priate technology.

S'k?
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2. AT education should be multidisciplinary - it includes science, social

studies, arts, ‘values and technology education Appropriéte technology

consrders the blological and man- made enwronment (socm cutural) as the

2 pnmary components toa system A technology has to function effectively thhin

these envrronments in order to be approprlate The way in which one evaluates
the merits of a particular technology is through a multidisciplinary lens. Thus a
variety of methodologies‘from disciplines SUCh as science and social studies, for
example, are used to study and propose solutions to problems posed by

'contemporary technologies

| 3. AT Qdugatign should be issues oriented - actiyities are related to
issues that have personal meaning for theparticipants; The issues to be
considered by AT education are delimited by the issue of technology and its
relationship to the environment in which its used. Stress is placed on ‘_ | |
considering all options,"from "alternative" to "high tech,'\' technologies from' a. |

personal and local perspective.

4. AT education should have an action component - this includes a

: dec_ision-making process that is designed to apply knoyvledge and skills
towards appropriate personal action. Current research indicates that in practice,
the actio'n component of AT education is the predominant method that is used
A(Reddy', in Bhalla, 1979). The emphasis is placed on diffusion of information
and éncouragement of the use of the technology (Jequier and Blanc 1983)
The objective of AT educatlon it is proposed, fﬁlt:generate the understanding

of the need for mformed action in relation to the use of technology. :

41
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CHAPTER 3: AN APPROPRIATE TECHNOLOGY EoucuioNAL,,,,,,,,,,;,,,,,_,,,,,,fa;
| MODEL "Toward Appropriate Technologies“ RN

E 3.Qf'introdut7tion

The diSCussion has reached a pOint“where knowledge of appropriate .
'technologies and the educational disc1piines of envnronmentai education
values education and science, technology and soaety education can be
| .'applied to the?o:mulation of a curriculum model about appropriate .
Lechnoiogies Such a model can assist curriculum deveiopers and educators
ninterested in expandrng curricuium currently available concerning science,
‘technology and their impact. ThiS modei lS applicable for secondary and post-
secondary students. Although |t has a multidiscrplinary approach its Content is

~ especially concerned with environmental studies, natural sciences and their

: ap‘plication.

A ten etep curriculum development mode.i wﬂ: used to formulate the
model "Toward Appropriate Technologies". This method was developed by

: Gibbons (1986) and consists of the following steps.

1. 'An'aiyze the Situation. The context of where the curriculum will.be used is

studied, a purpose, goal, and/or aim of the curriculum rdentified and a

rationaie for the curriculum stated:; | D |
2. Create a Program Design. A design is generated for theprogram'to guide its |
development; ., ' T
3. Develop Curriculum C_ontent, Organization, and Goals. A comprehensive o é_

outline is developed of what students will learn-and accomplish in the -

program;



4. Decide on Learning Activmes Activmes are chosen that wuil ensure students g

- 4master the content or goals of the program, and are organized in the most
" effective sequence:; B |

5. Decide on Teaching Strategies. Methods{are chosen that will enhance
student achievement with the learning activities, and are_ organized in the
most effective sequence; ‘ L |

6. Prepare an Environment that Supports the Prograrn. Materials aré:prepared_

) for the learning activi_ties‘, the classroom and a support system;

7. U.ndertake a Field Test of the Program. Be'gin the instructional program,
evaluate the program while it is underway, and make necessary
improvements

8. Determine the Comparative, Overall Effectiveness of the Program Undertake
research into other similar programs to determine the relative effectiveness of
the program;

9. If the Program is Successful, Decide on a Strategy for More Wide-SoaIe

“Implementation. Choose among the models‘of implementation, ready the
_program for implementation, and manage' the implementation process;

"10. Reflect on the Process Undertaken to Date. Review what has been

accomplished, consider the range of opportunities and renew the pro_cess of

development. |
(after Gibbons, 1986)

This document presents the results of this process through to the eighth stage in

the above curriculum development process.

-



3.1 Stép One: Purrposer& Rationale

& . N

~ The purpose of the model curriculum is to have students learn about the
. concept of appropriate techndb_gy and how it can be applied in their lives
towardé,the resolution of problems at every {évelz from those of the local

community and even to those of global dimensions.

- A case has been made for a curriculum which empowers -people to gain

knowledge and skills in decision-making and technological assessment. This is

essential to attain thé voverall g'aal of a future where technblogy is in balanée
with the needs of the human and naturai envirohment. Tihe,ichoo»sihg of
technollogical options, _considering their envfronmental impact and sociou-
political impﬁcations"requireé spécial know}e_dge and skil!s. As has been
discussed, this type of knowledge is often called technological and/or scientific

litgracy.

Edt;cation for technological and scientific literacy teaches awareness,
understanding and application of key scientific and technological prinéiples
(Mertens and Hendrix, 198£?\EyrenfUrth, 1984). An appropriate technology
curriculum should provide opponfnities that foster awareness and
understanding technological optiéﬁ‘f’éﬂas well as application of Lﬁe knowledge
and skills with apprqpriéte action: ldeally, this should hapben at a personal,
community ané global level. Such a program would seem pa?ticularly importaht
in the face of accelerating technological advances and the changing needs of

our future citizens (Watson, 1983).

5

F.
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Educatlonal mstntut:ons have been deahng with the relattonshsp between
science, technology and soc,uety through a variety of means Some provinces,
British Columbia for exampfe, now offer Grade 11 students a course on
Science, Technol'ogyfand Society. The question that remains to be,-answered,
however' is whether.these oourses will consider a representation ofa varietyA of.
technological options. E. F Schumacher, in his book Sm_aﬂ_;_s_aeaum_uj_(wn
was one of the first to pomt out the mﬂuence of the choice of technology on

society and the need to make appropnate technological optnons avaalable.

'Since then, there has been interest on the part of individuals and communities

“with the idees Sch'umecher and other people of similar views. However, in the
school system and community courses there is a absence of curricula
_concerning alternative technologies. It is proposed therefore, that an

appropriat»e technology curriculum model would provide a framework for

ournculu‘m dev,elopers‘and educators to apply these imponant,concept»s. |

- 3.2 Step Two: Design Principlles' of "Toward Appropriate Technologies": an AT

Educational Model

»

-

To complete step two of the curriculum development process, the

| definition of AT education was applied to create a program design. The

prooosed design principies for a mode! of appropriate technology edtiation, '

called "Toward Approonate Technologies™ are the following:

1 NATURAL SYSTEMS AS THE BASIS OF CONTENT; |

-

—-

By g{ounding the content in natural sféiems we look at technology from a
different, more holistic perspective. We can consider the use of human tools

and technology on ourselves, as living beings, and on the environment around



~ us (Bybee etal., 1981). The importance: “of this principle- llesnotJnns,,,,, ——

lidentification as a precise tool, but as. apmtaundmummmensnonaLpacadxgm
~ for thinking about how the world works within which to frame other, more ‘

concrete questions (Todd and Todd, 1984).

Y

2 NATURAL PRINCIPLES ARE INTEGRAL TO PROCESS AND CONTENT;

Havmg natura! systems as the context for our curncu!um it seems the

next step is to explore the ways we can use our understanding of natural
systems using scientific laws to produce more appropriate technologies.

Further, we need to model these laws in our process of understanding the

~ concept.

3.LOCAL CONCERNS PLAY A FUNDAMENTAL ROLE IN THE PROGRAM;

The curriculun{ should reﬂ'ect the resources and needs of the local

-community dur_mg the class as to the concerns of their region and the impact of

-2

technology there.

4. THE DECISON-MAKING MODEL FOLLOWS A PROCESS THAT
CONSIDERS TIME AS WELL AS HUMAN AND ENVIRONMENTAL ISSUES, IN
- A LOCAL AND GLOBAL ARENA;

F, The idea of sustainable techino!bgie;s within local and global cultures’is a
concept that needs to be mnsgeresijnajegmnmamﬂgmodelﬁmvalue
sustained ife This means the assessment of the impact of technology in the
short-term and long-term future. Most evaluations do not cen&der the !eﬂg-fefm

future, leaving that up to future generations. They do. not take into accqunt long-

term consequences of actions such as the horrifying pgrsistancé of radio-active



-

~ ~ wastes. Therefore, the view this curriculum takes is one of exploration of this .-

issue in creating a vision of a sustainable system. . .

Distribution of resources affects every one whether they live in the "Third
World™ or "developed” nations such as Canada. By using a model that looks at
)where our fresh prbduce, for example, comes from and what impact that

production system has on our lives and the lives of others, we can make

- 't'éCﬁﬁﬁfdgiCéT’aﬁd job 'féfaTétf'&éﬁfs"mﬁfsiwgﬁiCﬁ"ﬁéf'('e'T reflectthe g Iobal‘sltu'atlo’n”’

(Todd and Todd, 1984).

As well, skills must be acqu,iréd ina process that does not impose
" teacher values but rather clarifies student values and 'he‘lp students explore

consequences in the application of those values. (Mertens and Hendrix, 1982)

5.THE EDUCATIONAL SYSTEM IS FLEXIBLE, RELEVANT,V AND
EVOLUTIONARY WITH ITS LEARNERS AND THEIR ENVIRONMENT;

k]

The curriculum seeks to creéte a situation where the learner has é
fundamental impact on the direction in which the learning process develops.
Thus, from the start, the student ha_é choices as to which activities and learning

_styles will be most effective for the individual and class (Goldberg and Shumén_,
1984). Further, the format is subject to origofng evaluation to determine if

change is desirable (Feuerstein, 1978).

6 ZNCOURAGEMENT OF HEALING THOUGHTS AND ACTS:

Fundamental to this curriculum is the vision of a future where the world is -

a better place. In order f6F this to happen, people must have the faith, values

and sense that it is worthwhile to look towards a positive future . One way in

4
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' whtch to do thts rs by d’evetopment ‘through personal-and- group activities; ot T —
~ sense of merovmg, healing and benenngour world. e :

7. CREATION OF A SENSE OF VALUES REGARDI_NG NATURAL SYSTEMS; |

~ Many scientists and lovers of nature share a sense of awe about nature. -

The values and belief systems underlying human interaction in natural systems._

belrefs and attitudes mteract wrth nature and upon the role of technology in that

environment.
:3.3 Step Three: Characteristics of the Curriculum Model

The design pn‘nctples of "Toward Appropriate Technologies” form a
framework in which to develop the organization, content and overaII goals of the

curnculum modeI The foIIowmg discussion will descrrbe characterrstrcs of the

- proposed modeI Specmc learning activities and goals wilt be descrrbed in

Chapter 4 of this document. S s p
3.3.1 A Natural Systems*Model of Appropriate,Technology Education ’

The proposed model uses a natural systems or ecologrcal approach as
the basis of the curriculufn desrgn Bybee et al., (1981) suggested an
gcological approach to teachmg science and technology because ecolog'y '
considers "the relations between the human community artdthe total ...
environment.” They then suggest 5reasonsmusaaa ecologlcalapproacnto —
teachmg about science, technology and society: ’
-1. The complexity and interrelatedness of contemporary problems

require a holistic view using an ecological context;
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and/or firewood shortages in many countries; _,,Ai
3. Important personal and social dilemmas can best be viewed ’

hotistiCaIty,‘ethiCally< andecologically'thus the human influence .both

positive and negatwe has to be included in any understandmg of -

scrence and technotogy based social problems;

4. Public perceptions of social issues are drrectly ahgned wrth ecologrcal

Ievels of study - perception of probiems is best in the individual's own
ecosystem; from thrs Ievel the investigation can proceed toward larger
'and smaller levels of orgamzatton from the global brosphere to the . 4. -
mrcroscoprc’ realms of life: |
5. The issue of s.gewardshtp or responsnblrty of the environment can best
. be explored within the ecological context whrch includes the factor of
time: viewing issues of environmental use and social interaction

responsibily from the present and in the future.

| Barnhart (1985) wrote that exploration of the biolog‘tcat world, an\d 7
particularly the relationship of individuals to the ecosystem in which they live, is
tbe context for an appropriate tec'h'notogy and sustainable ecological agriculture
course taught at the K - College levels. He suggested that a benefit of this
| approach is that students interact daily wrth lrvmg agrrcuttural ecosystems WhtCh
reinforces the concept that the study of nature through classroom activities is
e oaty a "sketchy description of the actual, unified, constantty changing
. ecosystem." " Jungck (1985) as well supported addition of an ecological context

 to the biology ctassroo . He wrote that investigation trt the use of appropriate
technologies and agn‘cu re,l(eg organic farming, intercropping), provides |

many issues for the higfi’schoo! and college classrnom. Viewing technology in



an env»ronmental context Howard (1982 3) noted the addltlon of the crucnally V

problems concerning technology in biolegical and socio-cultural environments.

' Issues selected are relevant to the bba} eﬁvironh;teht and/or to student ;ﬁtékéét.

‘7\ 50

|mportant ecologncal émphasns {0 the United Natuon s educatnon program

The natural systems approach thus emphasizes a holistic as well as a -
reductive perspective. As has bean shown, this approach is currently in use in

a Variety ot settings. The concept of using a natural and human ecological

‘ systems perspectwe ‘encourages ‘students to combine reductive and holistc

mqu:ry methods. These methods are used in a multndxscxpﬁnary context to

solve probtems or ende_rstand issues regarding the,appropriat’eness of

“technologies.

3.3.2 Centering on Issues or7ProbIeijot\)thgv

The model proposed here involves students in actual problem solving at

levels appropriate to their understanding. Studies have shown that a problem

~ solving approach using a "case study " provides opportunities for analytic and o

synthetic methodologies as well as creative and interpretive appoache's (Bybee a
et al., 1981) Implementation of this approach does not sacnflce student
learning of content, rather it improves student motivation and increases self- M

directed learning‘(Mertens and Hendrix, 1982; Goldberg and Shuman, 1984).

The types of issues usad in the curricutum reveh;e_ around actual

Research indicates that students are more apt to acquire new knowledge and
skill using issues or problems that they can relate to (Raths et al., 1978; Bybee

et ai., 1881) For some examples of issues used in thiS-mode!, see Figure 3.1.
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- Figure 3.1 Some Issues and Topics for an Appropriate Technology Curriculum .

Acid Rain

Arrhaments and Nuclear Warfare
' Chemical Waste Disposal
Conflict' Resolution

Cdns_er\}ation '

Economic Inequities -the

- rich/poor gap

Empioyment/Work; Roles

Energy Sources: Alternative/

Conventional , A

.[[
¢

Environmental Degradation

“Natural Resources_

Food Shortages
Genetic Engineering

Human Communities

‘Human Stress

Land Use

Nutrition

~ Organic Agriculture

Pollution

Teéhnology

Waste Management

(after Bybee et al., 1981)
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333Handsonact|vrt|es - e

ActiVities suggested in the model are designed to engagfe students to be |
~ tull partrcrpants in the learmng process. Thus, a hands -on, partrcrpatlve model
rs stressed (NSTA, 1986) This approach assumes that the best way to learn
personally about natural systems and appropnate technology is to engage

pro;ects usmg appropnate technotogles (Barnhart 1985) Furthermore the

same activities use cooperatr,Ve methodology and self-directed learning
strategies Activities such as surveys mapping, interviews models, simulation
games, researching, debates role playmg cooperative group work fantasizing,

-an, bur!dmg exploring, shanng expenences and stewardshrp are some of the

activities which meet this cntena (Bybee et al., 1981; Beisenherz, 1982:

McCtaren, pers. comm). - V{

3.3.4 Student as Participant

Today S student Ilves in an increasingly complex world, where decisions
about career, hfestyle values, ethics in the personal realm can seem
" overwhelming. With so many choices avarlable, one wonders how an
individual can consciously follow through and act with their intentions-in mind.
Education must respond to this concern by providing relevant opportunities to
participate in making complex decisions. The place' to begin this decisicn-

making process is at the personal and/or local level. o S

the individual and communrty at a grassroots level (_Storm, 1982).. Kerr (1982)
identified participation as a key to appropnate technology. He stated that in AT

education as well, it "seems to be more a matter of participation, local



deveIOpmen‘tandcon’trdlﬂsociaﬁnteractionprovigqnoﬁeedback and

, ‘xnfectlous enthusnasm Molhson (1979) and Barnhart (1985) suggestedthe -

best place to start with any ideal is at th_e personal level. Conscious action in
~ ones's local en\}ircnment is the avenue that offers the most power for change

* (Barnhart, 1985)."

it can be seen then, that any curriculum with the theme of appropriate“’*‘

technmogymust begrrraﬁhe personai Tevel = Vrewmgihe student as having a

direct say in hlS or her learning process. The student as partlc:lpant enhances -
student responsibility; mdependent learning and ummately, mcreasmg |
' confndence in decusnon makmg skills and the abuhty to act on them (Goldberg

| and Shuman 1984).
© 3.3.57An Appropriate Technology Decision-Making Model

The décision-making'model proposed here is an ten step process that

promotes a broadunderstanding’ofaihe’ *impacr’of’te*cnn*owgy""”A’s*many
planners are aware, it is often difficult, even with the best intentions, to plan and
1mplement technologies*mat are appropnate There have been few studies

- which investigate this process to aid people involved in this area (Benmokhtar;

1983). Therefore, the proposed model should be viewed as a tool with which to |

begin an understanding of the complexities of assessment and implementation

of technologiee that are truly appropriate.

A traditional or classical approach to decision-making has been
described by Benmokhtar (1983) as having eight steps. They can be stated
ssmply as:

1. understanding the problem;
2. collecting the information;
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3 analysmgihemfom]anon, ,,,,, e
4. conceiving possible solutlons ST
5. evaluating solutions -~ :
6. applying the solutions -

7. testing or evaluting results
~ 8. Modifying solution if necessary

Goldberg and Shuman (1984) suggested a similar model which includes
the group process as well. The steps in this process are:

1. identify the problem or |ssue
2?"esta0115h group goals;
. state relevant facts, assumptions, and constramts
. brainstorm: solutions;

. choose a "bes:" solution;,

. analyze and decide about the components of the proposed solutlon
. evaluate the solution;

. synthesize a total solution;

. write a final report on the solution.

OWoOoONOOAEW

Mertens and Hendrix (1982) added the value or ethical component to their
decision-making model. Steps such as: rank solutions by personal value

__ preference list values or pnncrples that lead to a chosen squtron as well as

evatuatmg consequences of proposed solutlons are mvestrgated in their

~ decision-making process.

It would seem important to merge a systems approach to the notion of
appropriate technology—to attain a workable decision-making: proceés |
Benmokhtar (1983), when descnbmg a new: approach geared toward
appropriate or soft technologres recommended an approach to decrsuon-
making which grves primary importance to an analysis of the ‘problem within its™
context as well as in time and space. Bybee etal.; (TQWTWWW] o
ecology™ modei of science, technology and society approach to science
education, descn”bed a classroom process that leads to: identification of new

problems; int'erpretatio_n of personat/social problems; decisions about possible i



rsolutions—rteﬁroblems : pefsena‘l—faetien—'——ap'plieaﬁePr'effresulﬂtsftee%hferﬁitggﬁens; —

and mcreased scuentmc understandmg and socnal awareness

 The decision-making process proposed in "Toward Appropriate e
Technologies” focuses on thorough analy5|s of the context of a gnven |
technology and includes time as an |mportant cons:deratlon The model can be
summarized as follows:

1 Identify the environmental and SOGI&FCOtheXt of the. preb#em orissue; ——
2. Define the problem | |
3. Listthe Q_ax_a (facts, assump‘trions, cbris_traints) of the problem and the
Goals of the solution at Time T. |
4 Braiﬁstorm alternative solutions; |
5. Rank solutions: consider the enviro_nmental, social, e‘thicel context as
well as‘the'justiﬁcations and impediments to a solution; o .

6. Choose a solution that beei fits the defined goals of the solution, list

reasensf'whyﬂtheféfmayﬂotfagreewiﬂﬂ‘r'thiseelut’ieﬂf'f—?r—fffffff B —
7. Check to see if solution still works at Time T+ (future) |
8. List strategies for |mp|ement|ng solutlon ' <.
9. Take action on the proposed solution; '

-10. Evaluate action taken.

o

| The model can be seen in Figure 3.2.
3.3.6 Considering values: education versus indoctrination

it may be useful, at thi_s point, to delve more fully into the question of
values in an approbriate technology educational model. Inherent in the concept
of "appropriate” technology is a framework for deciding just what constitutes |

"appropriateness.” Further, the implication is that this decision~makjng*process

L
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. Figure 3.2 An Appropriate .—TeChnoiogy Decision-making Model
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AS has been dtSCUSSGd inthe |Itefaturerevrveegardtng values-avalue

itramework facilitates the decrsron -making- pr—oeess %tmeﬂueﬂronaﬁsesﬁ
" does this model Iead to the mdoctrmatlon of certain vaIues or does it educate
Iearners about the mterconnectedness of social systems (whrch embody
values): aqd naturat ecologrcal cycles? Certainly, values are mherent in thlS

| and, some would argue, every CUITICU|Um. The point of debate is whether

e:‘

. with a decision contrary to the bras of the model. Currrculum development must

, ‘grapple with this-issue,. a g

The perspectrve this mode| employs is use of values clarification SKIHS in
'an examrnatron process (Mertens and Hendrix, 1“982) Students learn skills in a |
process that does not'impose curriculum or‘teacher values but olarifies‘their ' E
~own values and encourages examingti'on of consequences of those values |

(Beisehherz 1982;. Mertens and Hendrix 1982). Hence, the proposed model

- encourages cfarlflcatlon and eXamlnataon of values in.a holistic hght but does

T
!
i

 not, through its methodology,_'mdoctrrnate certain values in learners.

,Yet, by acknowledginvg ttte inherentnature of‘ values in ‘e.very-day life, an
education for u‘nderstanding and appropn’ate action;in the area of technotogical‘
use, must define the values it is based ort, Some values that have been
identified by vaIue edocators as being worthy are such concepts as§ empathy,

democracy, human dignity, justice and equality, and self actualization and

cosmic C@icrousness (erson 1967; Oliver, 1970; Kohlbero 1970; Barman, et |

., 1981). The principles of this model AT curriculum do, in fact, put the
curriculum in the somal reconstructionist™ school of curriculum analysis
(McClaren, pers.comm). The design principles propos'ed-by the author,

encourage examination of values such as encouragerment of sustainable

¥
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’ ecosystems for contmued humanwell bemg, consciousness of the - e ——
: mtereonnectednessofsoolal systems. anchlanetary ecolog%enoouxaqemenLoL S

| healing thoughts and actlons and values about the lnteractlon of learners

‘Wlthl’n the natural environment and the role of technology thereln.‘ As well, the :
currioulum seeks todevelop skills in cooperation self-direCted learning, and |

~ decision- maklng as skills that are valuable life-skills for the future

_(Belsenherz 1982; Watson, 1983)

3.3.7The RO’Ie of Action’

The 'oleol acllonmthlsmodells central. ACthltleS are geared toward = j\},
lnduwdual and group action through d%gf:l -making and participation in class
projects. It is suggested here that thls method increases engagement in the
learning process to enhahce the transition from mere awareness of a problem

or situation to action towards"a solution. This process has been identified as

feducate for the future (Hungerford and Peyton 1980 Watson, 1983).

Another factor inthe action process is the ;b\iity to seek alternatlyes or

" innovations and to have thevskills to apply solutions. Innovation in the |

. development of appropriate technologies requires the indilridua‘l to be able to‘
c'hangevfrom\a traditional frame of reference and look at a problem from a
different perSpeCt-ive To take, for example, acbrnplicated technology‘and make

it more efﬂcxent ortouse a technology in a new context. The ITDG (lntermedlate‘

Technology Development Group) of Great Bntam has been instrumental in the
success of this approach. Yet, it has been suggested that to do this requnres. a
“different" type of education than provided\,by‘contemporary schools (Betz,

1984). An education is needed that provides opportunity to create innovative
) : B V . .



) 'ébﬁiéé'éhéé"t'ﬁ ’prcﬂiférﬁgéhﬂi opportunities torrtrfy\ out Tnﬁovatlons toseeifthey .
work. Few classrooms foday use mus approach, becausarLcammak&classroom e

v

. management dlfflcult and it requires additional tools and time.

While it’may not be. possible or desirable to change the school system
| overnight to allow for innovatiorn; it is certainly possible to»modify the approach

to classroom instruction to encourage innovation. This demands some changes
. - hl

"o instructional strategies and classroom enwronmentS’” it seems clear that this
~approach is desirable and wnl enable more students to understand and apply

their knowledge regarding approprlate technolog'es
3,3.8" Evaluation

There is evidence of use of an appropnate technology approach to

-

evaluatlon in the literature (Feuerstein, 1978 Masterton, 1984) Jequier and

| . Blanc (1983) wrote that evaluation in the dec:slon-maklng and |mpleme.ntation

action taken is evident in many demsmn-makrng»models. One approach was
described as an "action-research non-directiVe .educative commonity self-

' ‘study' (Feuerstein, 1978) While another used a six-step assessment mode! ‘
“which addresses major design pnncnples of the curnculum meets the

, expectations of the community and‘operates within various other limitations
(Masterton 1984) ‘These evaluation models indicate relevance of th9 use of
partlc:pant evaluation in the educational process Further, this approach is

consistent with the concept of appropnate technology.

‘ Several criteria may be applied to the evaluation process employed by

‘the model curriculum "Toward Appropriate Technologies"
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'descnbed The focus of the proposed model is on natural systems and the

—
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s Emphasts ts placed 0” a PFOCGSS that partlctpants can understand and apply'”

- thus it is geared to the capabmty Ievels of the parttclpants

2 A holistic or mtegrated approach is used where students are mvolved in the

'evaluatnon process from the beginning and the results of the evaluationisin =

great part for the participants;

3. Participants identify the purpose or goals of the program; .

5. Pa»rticipants give exam;les of evidence that goals have/have not been °
~attained;and . .. , IR - -
6. A report is ge_herated, organizing and synthesizing the results of the

evaluation and communicating the results.

-

In summary, the purpose, rationale, design principles, and key -

characteristics of an appropriate technology cﬁr'rieutum model have been ;

y

"”4?*F’§rticipants*defm Gﬁn:df ors*or’eﬁdencetth’at 90;[5 ‘have been reached M e S

mteract,ton of society and technology as a part of an on-gomg natural system.
The following chapter will describe how this model may be apptied-to specific

curriculum goals, objectives, teaching strategies and activities.

&



' CHAPTER 4: INSTRUCTIQNAL STBA]'EG[ESL AND LEARNING
ACTIVITIES | I
4.0 lntroductlon
‘A major objective of this study was to identify- the pecessaryelements of a
curriculum model for appropriate technology education. As has been seen in
- Chapter 3, the curnculum model is based on natural systems and |ncludes a

decision-making process as well. This chaptéeNBJaborates on the process of

applylng this model: mstructlonal strategles and learmng activities. It is not
mtended to develop a comprehensive activities package for*the model. Rather,
the purpose is to demonstrate how the model may be applied to the learning

environment.
4.1 Step Four: The Learning Activities -

Five themes organize the content of the curriculum model "Toward

Appropriate Technologiesf'. The activities are centered around the following

themes: Natural Systems; Appropriate Technology' Technology Assessment;
Personal Use of Technology and Bloreglonallsm ‘The following sectlon
contalns the goals, ObjeCtIVGS and learning outcomes of each of the five unlts
~As well, specific activities are proposed. The activities are desngned to be
imolemented in a sequential manner. In this way, knowledge and skills are
developed not only in relatlon to content but to personal and group mterac’tlve

skills as well
4.1.1 THEME 1: NATURAL SYSTEMS i

This theme investigates natural systems and in particular, the way
humans have hlstoncally used tools and technology Wl'(hll'l natural systems sAS

”~



weﬂ this unit- addresses thelmpact of technology on-environmental-and-cultural- -

| naturalsystem& T c,,oA

Goal: .
1. The "Natural Systems" theme will provide students with the opportunity to

_examine natural systems specmcally in the context of human- technology

nnteractton

7 Objectives:

1. By the end of this unit, the student will heve gone through the process of
experiencing, studying, analyzmg, decision-making, and acting on the o
theme of this unit. | s
2. Usmg this process the student will learn about: - .
1. Natural systems;

a. biological

| ”b physical

2. Humans in Natural Systems |
- a. use of technology |
b. environmental impact
C. cultural impact
3. How this relates to personal. local and global issues;
a.personal ecology and needs | o o -
b.community ecologyand needs - | | o R

‘c.global ecology and needs. | o S
_ Ll/_earning Outcomes:

Students will gain/demonstrate‘;:

1. An understanding of human-natural systems (theory and process);
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2 An understanding of the impact of technology on environment and-culture: -
- 3. The student will demonstrate application of this knowledge to histher ———

personal life and community fite through the major activity (the class garden)

of the unit.

Learning Activities' '

>

Malor"Natural Systems,Actwnty I ,

-

Cr‘eate a class garden, modelled on your local community natural system
which includes people and technology. This garden may be an activity which is
com’pléted at 7the end of this unit or, prefe‘rablyr’, one ihat continues into tha next
theme with a reduced degree of activity. This would enable students to plant

fruits and vegetables that require a longer growing period.

Using the garden as the activity strand which runs throughout the unit, the

following sequence may be useful: -~ .
1.Create an organizing matrix or tool with Wthh to systemat:cally understand
local natural systems. When doing tPes actlvnty remember to be concrete and
thorough and use everyday examples; 3
2.Spend some time at the science resource center in class:
-read hterature about natural systems
-view mov:es on ecosystems
-research laws and principles of natural systems theory;
3.Do a "jigsaw” to cooperatively research the history of human-ecosystem
interaction; | N :
-develop a "new" appmach to humankind living in natural systems with

this «nforrnatlon



64
C~ |

4Create a model- of amdeal giobarnatural systems-human interaction. —

epplyihrsmodelmiheclassgarden e ;,,,i,,_.,,,,,,,;,,L,,,t,,,_,,,,c,;,f

S.Ex'perience the solitude of nature: take a walk alene through a park or nearby
outdoor space, concentrate on what you see, feel, smell, and to.Jch;
" 6.Write about yoUr use of technology and how that effects culture znd

- environment in a journalz

5

rmportant |deas to you, is there a pattern'?
7.In pairs or trios, do a values clanfrcatlon exercise on ecology and personal
needs, put them in order ohmportance
| 8.Make up a plan to mcorporate this understanding in your own lifestyle;
‘ 9;Role-play the roles and relationships of a nearby natural _ecosystem: be as
" realistic as possrble | | |
10.Visualize and feel with your senses the perfect natural place” for you where

humans and nature co- exrst in harmony,

- as well, visualize the perfect»urban environment.”
11».Go outside your school, put on a diﬁerem "léns” with which to see, be
iniaginative! ’ | ' , B
h -identifyv green spaces, nﬁammade things, round, smooth things, sort and |
| classify.what you find; -
" 12.Locate a site for your garden; |
13.Takeﬁ a field frip to a city park, or wilderness area; , S o R

-identity types of ecosystems habitats, wrldhfe and flora; .

14.0rganize your garden site: get permission, decrde on what to put in garden

‘plan layout, organize group tasks; '
15.Dig, haul earth, mulch, and add compost/mahur‘e; | ( .
16.Plant your garden; | o |
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17.0ngoing from now on: Tegmartendmgbtgaraen e
18. Ple a subject of personal interest Qqnqemng poﬂuimmmwmmemaL N
- degradation, poorhymg conditions or any relevant local situation; research " '
it, write up a 2-3 page synopsis and tell some.body' outside of class abo'ui this
issue; T - |

-share your experience with the ClaSS'

19 Create personal tdeas or hypothe 1ze about the |mpact of techno!ogy on -

— — T

socigty and the environment;

" -teach someone else in class ab utvyour hypothesis;

20. Care for a spot or siiuétion in your local environment and try to make it
better: eg clean it up, write to aldermen mayor, fmd out who is responsible
.and wnte/talk to them; | -

21.Gotoa ‘nearby area-which is environn;entélly degraded, observe what you
see: | ’

-use the followmg sk:lls

classifying, comparmg contrastmg' inquiring, and synthesnz'ng

22. Write in yobr journal how yqu would relate,openly_andrwnth warmth to

people"or animals living in poor conditions; what would you do, say 'to them;

23. In a cooperative group: proble'm- solve the fbllowing situation:
-a group of concérned citizens have proposed turning a\iodal empty lotin
town into a "wilderness park” but there is opposition to the idea from

- local developers and business people. They say that trhe, town, withits

high unemployment, needs the jobs to be created from land ‘
development. The wildernéss park proponents éay that if thé lot is
developed‘then there will never be a local park. It is the last piece of
open space in town. Something has to bé done quickly as meénwhile,

unscrupulous people are using the lot as a dump. |
N o
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- in groups, create a community action plan to implement your proposed

- solution; - 7 ‘
24, Harvest your garden for your celebration and/or continue to tend the late
‘plantings if your plan is to keep the'garde'n going through the entire

program;

~ 25. Plan a celebration of your harvest and completion of the unit, try to include a |

ﬁfeasirwtithggardenfp‘roducef;r S
© 4.1.2: THEME 2 APPROPRIATE TECHNOLOGY |

- Appropriate Technology -- an introduction to a view of technofog'y that is
emerging in de\)elopihg and developed cou-‘ntries alike. Appropriate technology
isa _conCépt that includes consideration of ecology, cUItu_re, and techhblogy.
Inherent in the concept is tkhe design of a technology that best fulfills the present

needs and future possibilites of the ecology and culture where it will be used.

. .
1 . C

1. The “"Appropriate Technology" theme will provide students the opportunity to

clarify-and examine the conc_ept of appropria;e technology.

Objectives:

1. By the end of this unit, the student will have gone through the process of

experiencing, studying, analyzing, decision-making and acting on the theme

of thi; um‘t..\ o .
2. Using this-process the student will tearn-about:
1. What is éppropriate technology (AT) :
a. literature definition

b. personal definition
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‘2, What options exist forusmgAT R B S

a.atth&personalleyel | e
b. at the community level . | N
c. at the global level - - ' \\

3. What would be the impact of AT if in use at; o o | N
a. the personal level | | " .
~ b.the commun'ty level -

c. the global level.
Learning Outcomes:

Students will gain/démonstrate°

1. An understandmg of the elements mcluded in the concept of AT;

2. An ability to apply this knowledge to personal community and global issues,

- 3. An understanding of the impact of AT, if it were in use in perso‘nal, community

and global situations.
 Learning Activities
Major “Appropriate'Technology" Activity:

In small groups, construct an appropriate technology for use in your class

~garden.

“Using the‘construction of an appropriate techpology as the activity strand which
 runs throughout the unit, the following sequence may be useful:

1 .Researching'rliterature forrAT definitions; | |
2.Discuss the concept ‘of AT with an engineer or other pérson knowledgeable

about technology;
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~ 3.Examine a food product maryoe use: nrawztne network of howthis-product - S
IMMum mmmmmmmsm B ,7

mappropnate to the most appropriate;
consider: economy, energy, personal tastes, time deman’d, aesthetics,
social impact, and environment;

4. Create a personal definition of AT;

5.fln small groups, synthesrze the hterature -and other research for a

| 'comprehensrve definition of AT; | |
6. ldentrfy personal and class resources for using tecyn&togy appropriately: |
what are my/our AT options?
7. In small groups, using school resources, plan and construct an AT such as a
~ solar dryer, or field tool for use with your class garden;
'78. The above is an ongoing ‘project: schedule regular time slots to complete this
task; -
| 9. E Expenment with AT design: redesrg}ﬂ a technology that you personally use

everyday. Consider changes to your lifestyle, major or m\mor design

changes
10. Imagining yourself family arc pianet it AT were in wide spread use, write
about thrs in your Joumal : -
11. In pairs, do a values clarification exercase about personaI view of
~appropriate technology uses; | |

-make some decisions regarding what changes to make in your lifestyle

(it any) based on this clarification; S

12.1n argrcup of 4, brainstorm ideas for personal AT use;
13. Outline a plan of action regarding personal use of AT;
14. Organize family resources for participation in an AT project such as

recycling;
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15, ’mfa“cébpéraﬁvéfg’raup;impiie*ﬁiénr*a; study of community AT options; practice

| 16. Explore the local community for nearby ATs. ThlS may mean something as

simple as a compost bin or as elaborate as a passive solar house

. 17 VlSlt SPEC energy house or other local appropriate technology

18. Create a collage using images and text about the potential impac{of AT

__globally ?nd/g,r,, locally;

.19.Formulate an opinion or argument pro/con AT: debate or presﬁent’this in
class; ' |
20. Apply what you've learned: using your AT criteria, re-design something in
| your life or comm'unity su'ch as a local shopping mall, road system or town
plan; | o L R
21. Celebrate your success plan a presentation of your proiects mvnte the

school community parents fnends and other interested people.

© 4.1.3 THEME 3: TECHNOLOGY ASSESSMENT

Technology Assessment -- an experience-rich theme of the process of
technology assessment. Particular emphasis is on develOpmént ofgstrong
theoretical framework from which to look at technological possibilities using a -

. socio-cultural and environmental basas

Goal: : .

1. The "Technology Assessment” theme will provide students the opportunw to

gain knowledge and skills in technology assessment.



| :O—bj’ectlves

Learning Outcomes:

e o An abmtyfo use the proess of technotogy assessmenf

e —

B'ythe end of this unit, the student will h gone throtlgh théipr cess of

expenencmg, studyjng, analygng, deC|s|on-m.aklng‘and acting on the theme |

of this unit. ‘ R L
2. Using this process the student wsll learn about / o »

1. the process of technology assessment;

- a. factors 'lilVo’@'lvecr (tech*n’d@gy, envlronme:nt;’SOClotcultural)‘ '

Y

b. problem solving

2. the opportunity to parhc:pate in-a personal or communlty technology

L

assessment s'iuatlon

‘The student will gain/demonstrate: - «

1. An understandlng of the factors mvolved in technology assessment

3. Experlence in a relevant technology as-sessment situation.

v

Learning Activities

-

Major "Technology Assessment" Acthity:

Partlmpate in a cooperative group technology assessment. Usnng the

prov:ded orgamzmg tool, group communication Skl”S and cooperative effort;

Y
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Usmg the Technology Assessment-and theApproprmtaTechnmogrff——ff
; Decusron maklng Model (see Flgure 3.2) as the actlvlty strand which runs |
| throughout the unit, the foIlowmg sequence may be useful:
‘1.Research the literature on '(\echnology Assessment (TA);
2. Bralnstorm ideas of "how to do a TA" |

- 3.Define what elements would you personally mclude ina TA’? write about thlS

with a rationale, iRy your journal

4 Compare and contras different models ot TA

5.Develop a model or fra ework based on the approprlate technology

decnsmn maklng model ora loz&l or g‘\gbal TA

6.Directly observe a TA p\‘bcess by vnsltlng local plannlng ofllce or bys«inviting a
speaker to class -

7.'Teach some one else in class part of the TA process;' 7

; S.Participate ina cooperative group technology assessment, conslder the

following 2 sltuations' pick one -

N\

-developmer.t of salmon fish farmlng alo g coastal waters; “R‘ -
-the use of genetlcally modlfled bacterig\to control frost dam&; in crops |

~ Use the AT Decrsuon -Making mode! and cooperative grqu skills;

9.Try out new group skills in the group. TA;

10.The above is an ongomg project until task-s complekg: schedule regluar

time for group work; B ) | |

11 Attend a local or provmcual TA .

. 12.After this expenence of others vnew of TA dISCUSS thrs in class

" 13.Imagine a "holistic" TA; what factors vyould it conslder?,

14.Give anél receive feedback about group process;

- plck a partlcular skill with which to work on; - _ . %\

- try to ldentlfy what others are working on;
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15 Plan a  TA for a#amrly technology“ ook at thmgsyou regularlyuse and take

2. Usirg this process the student will learn about:

. . "Q . ' e K R )
. {\t . ; 72 N
‘-:*‘9\*3 '

wp”

e

P

"‘a
16. Report back to class on the completed group TA tasks

-look for problems oversughts blasesm TA, "

17. Complle wntten results include staternents on problems and blases what : 3\ ’

you would dodlfferently nexttlme L .
S R

4. t’.’d”TH*EME 4: PEHSONAL USE OF T’Ec*HNOT;oé\r |

| ' Optlons for personal use of technology --~applyLQ the concepts of L
technelegy assessment an@prepnate technology to personal use in and C

around the home. . o ) -

Goal:

-

1.The "Personal Use of Technology"” unit will provude students W|th the

; opportunlty to apply the concepts of appropnate technolo‘gv and technology

. -assessment to personal uses of technology in and arou.nd the ho_me.

' Objectives:

1 By the end of this unit, the student will have gona through the process of

]

experiencing, studying, analyzing, decision-making ana acting on the theme

of this unit.

a. Student requ:rements and use of technology,

b Famlly requuren\ents and use of teohnology,
¢. Community requurements and use of technology;
d. How to assess and order in degree of importance these needs and uses

" of technology:;
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6. How to act with knowledge and skills using the above process.

‘Learning Outcomes: |

Students wull galn/demonstrate
| 1. Knowledge of rquutgments and use of technology at a personal

family, and commumty level;
2

e

3 Appllcatlon of knowledge sk|IIs and values towards some personal or

" group actiom E"

N .
8 -

Learning Activities

' ’Major "Personal Use of Technology Actlwty

An. Energy Resources Analysis of the School Challenge - Redes:gn the
m B .

School. ™

- Using the Energy Resources AnalyS|s as the activity strand which runs
throughout the unit, the following sequence may be useful |
1.ldentify personal uses of technology; |

2. Classrfy personal-and family uses of technology,
3.Evaluate use of technology in the home

~ -evaluate the needs of yourself and famrly;
4..Take a "blind walk" through your house and yard, listen for and feel what"
technologies are in use at your home; ” S
observe personal and family requiréments and uses of technology;

| 5.Imagine what your ideai home‘wOuId include; . o

‘6_l.'Formulate an hypothesis about an "ideal" technology for your home;
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7.Go visit another familyin their home - a family of another culture if possible -~

observe their use of technology; -

, é.ln pairs, listen, attend and’clarify the importance of what your ideal home or
living space would inctude, why?; |

Q.Conduot an Energy - Resources analysis of the s_ch\oolz'look at, for example, H

water use, energy (type?dkilowatts? patterns?), paper consumption, use of

~ space, type of building, etc; o e

10.Using this information, redesign the school; consider the above plus: best
o use of classroom space, student/teacher/staff contfort requirements,
’ aesthetics, appropriateness, etc; | |
11 This activity, requires several class periodS' regular individual and group
work should be scheduled until completlon of tasks;
' 12.0rganize a personal plan for creatlng some aspect of your ldeal personal

space write the, plan in your Journal

7 13. Communrcate to others about your plan, why you chose it, and ‘how you will
implement it; | L o

. C L e
14. Create a modgl of the future of your school in your community using new

technolo es.. r |
gi B

-What are the eosts and benefits of these technologres" ‘ -

implications for Jo‘bs education and hfestyles’? Draw concluswns based on

P
A

your study;

15.Simulate, in class, teohnology use at home, school or in the.community; ... .

16.Create a project for arlappropoatejechnologgomqomhomesem

17. Develop a support group in class to dISCUSS and renew plans and actions *
concerning your home project; N\
- -use group skills:active listening, clarification,extending;

-cooperate to sarve others in your group,

.
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- 18: Constmct or rmptement this project; ~

75

-draw. concu.rsmns abouttne costs and beneirtsoiyourmodetanmts

rmplementatlon

19 Make recommendations for the mdtvrdual and group pro]ects based on

these conclus;ons wnte this in your 1oumal

'N-Tiyour plans and pro]ects w1th your School

Board Pnnc:pal and Staff
4.1.5 THEME 5 BIOREGIONALISM

A central element of the concept of brdreglonahsm is the umportance ,
grven natural systems in the region. Natural systemsaand cultural patterns help

" to define a “b|o -region.” In th|s unit, students will learn about\technology froma .

- 20. Celebrate your success:

b

bloregronal perspectrve

" Goal:
1. The ”B'ioregionaiism”'um'twﬂtprov'rde student'the"'opportunivto*learn*abour '

the concept of bioregionalism and how it may challen@e conventronal

ijectiv‘e‘s: -

experiencing, studying, analyzrng, decision-maki

this- unit.

Ed i

| communxty and global plannrng

~ A._Biore8ionalisny;

1. literature definition-

2. personal definition

L

. By the end of this unit, the student will have E;one through the process of

-

&

i

2. Using this process the student will learn about:

o #

-

jg and actlng on the theme of



move your-community towards ihat ideal.

2’Examine and compare these.mapplng systems;

- B. How does fef:hnéte*gyfﬁfl_mo a bioregional framework;——— - S

1. tachnology assessment .

‘2. appropriateness

~ C.What would the future be like if bioregionalism were adopted at }

* community, provincial, federal and global levels?

~ Learning Outcomes: - s

- Students ‘wnll gain/demOnstrate'

1 An understandrng of the concept of broregronalrsm
2 An ability to apply thjs concept to. hwan—envuronment-technzlagy

- inte ractlon

“Learning Activities

\l .
Major "Bioregional” Activity: - . N »

Create a bloreglonal plan for.your community: organize a 10 year plan to .

1

Usmg the Broregronal plan as the actrvrty strand which runs throughout the unit,
% (
the foltowrng sequence may be useful - 7,‘_9\

» . A

1. Look at a variety of maps of Western Canada and/or BC (or your local region):

-examrne the purposes and values those maps ultilize;
-some areas ‘'on maps you could look at: bioclimatic zones~forest B

resources mventorres water resources, wrldlrfe drstrlbutron paterns,

t m
ouns and recreation areas;

3:Take a eeiz that evaluates your local knowledge:
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: ,;?tiK'eé’pS’E yﬁor’egiohaﬂourﬁa’i'i?inéhﬁefnewspaper—clippings—,f th'oughtson"locat' e
developments, and notes on the local flora and fauna; - - — R —

5.Research‘ the defi‘nitions of "Biorsgionalism" . B

6.Visualize your bioregion' what are its boundaries;

' 7.Map out its boundaries; ¢ |

8.Commun|cate/d|scu°* in smatl groubs the deflnrtlon of Broregronahsm '

- -while in. group, change rotes of facxhtator

-give and receive feedback about group skills and the discussion
- process; . . : _ , -
9 Formulate a personal deﬁnmon of Bloregronallsm use photograghy, art-work
or writing to portray this in your Joumal
10. Teach another class member about your definition, how you came to this
' understandlng exchange ideas; ’
‘11 Create a model for Bioregionaflémning; :

12l Do a field study of commumty needs that requqre planning;

13.Generate |deas by bramstormmg for a class project. ‘
14, C§ate with others, a sense of value and ‘caring in your Broreg.onat vision,
incorporate this into your class project;
T5 Organlze a0 year plan to move your communlty towards your bioregional
model. Cooperate | roup for researching and planmng your project;
16.Imagine a future wrt{‘jbg;oregional framework, write an essay outlining your
|dea in your journal; ' ~ R B o
17. Role play the proponents of«differing planning models of regicnal e
development; i
18.0bserve the town planners in action;
19\1n\class, role play or simulate that job;

20.Evaluate your models in small groups of 3;
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A *Wacqu'rred’to*'rmplement ateohnologr'TmmWe’S'mesé"that"*e*noourag’as

>

~ as the ability to 'apply knowledge and skill. Itis proposed here that self- drrected

&
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~ 21.Make a presentation foffnumc;palz planners_of your-plan, include stepsand -~ - .

timeline for implementation. P SV S S

4.2 Step Five: Instructional Strategies -

This appropr'late technol’ogy curriculum concentrates on utilizing group

and self lnstru'otion tasks as weil as incOrporatlng group and personal activities

in the expenentlal mode. The.role of dlrect mstructlon is llmlted to the beglnnlng

of the program tointroduce concepts and to guude students on task.

This method of mstructlon was chosen because of the nature of the

“content and the model s desrgn pnncuples Appropnate technology is

responsive to the social and ecological ‘enwronments where it is employed. It

- should follow then, in an appropriate technology wcurriculum', that the process by q’%

which students learn should be responsive-to students. Further, when

developing the use of appropriate technologies, knowledge and skills mus.tvbe
: Ll , Al p

self and local knowledge, confidence and skill in inquiry methodology, ‘as well ,

learnmg and cooperatlve group work are the methods whloh best meet these

educatlonal demands

- Appropriate technology is notlonly a technological development method b
but as well, a personal development method. In an appropriate technology

curriculum, mstructlonal “methods should encourage development of communlty

“

and personal skills as well as project the reallty of the usefulness of the
acquired knowledge and skllls. Thus, it can be seen that group skills as well as

personal development are an important part of an appropriate technology

@ a

curncutum,
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Group work is thusfboth a means and an end in itself in this curriculum,

The means through the mduvndual Iearnmg the content as we!l as the process of‘m
group interactive SKI”S Group work facilitates the students takmg the lead on
what they want to learn and encourages the teacher to be more of a guide to aid
that learning. Groups also satisfy the fundamental human need to socialize.

Stu,dentsIearnessential life skills: how to cooperate and how to be effective

~grou p members.

Finally, two important points that e@hance the overall effectiveness of the 4
- program are that the teacher shoqu , - : . L
1 .Create an envrronment for Iearnlng establlsh order, build self control ‘ , |
| “cultivate a cooperatlve Iearnung ‘environment. "If you can't controJ them, you |
can't teach them™ (Glbbons 1986). | | ~
2. Model the strategy that the students should employ in the class room hy

- being cooperatlve ~guiding and open to learning with them L

e

i
.o

Student motlvatton is a primary consideration during curnculum
development The curriculum mcludes activities that prt\nwde extrnnsnc as well as

intrinsic motivation.

Self-directed learning is an integral part of this curriculum. Self-
" instruction is a process that prepares students to become life-long learners. It
recognizes that 'students are e’ntering a future where information end '

“instructional content will mcrease Learners wgllnot be able to master all the -

data they may need. Thus, skms sucn as critical thinking and problem-solvrng
will aid students to prepare for the future. Further, the ability to tocate and use |

resources is a necessary skill for life-long learning. A self-directed learner will



be able“to use h:s or her resources to effectlvely study and azin real life
e S o

‘situations: -
3

»

In summary, this chapter has demonetrated how the proposed model
~ may be epplied to the learning en,vironment.' A sequence of activities has been

suggested forfeach of the five unité*deséribed Sample class activity plans may

be found in Appendlx B lnstructlonal strategles have been dlscussed while a

discussion of classrcom preparation (step 6) may be found in Appendlx C.. As
well, the results ofshe model's formative evaluation (step seven) may be found
in Appendix D. This chapter plus appendlces present the currrculum
development precess,through to the seventh step. The concludlng chapter ;Ni“'
discu‘ss‘ factors#Which 'influenee impleme'ntat'ion of the proposed model ae well

as some implications if such a model were to be adopted.




. Fe
1

81

—rfrCHAPTER 5 DISCUSSION -AND - GONGI:USIQ

5.0 Introduction

This chapter will discuss the factors which infuence"the‘applicablllty of
the proposed model "Toward Appropriate Technologies." Factors such as
wablllty of the appropriate technology concept appropnate technology and

innovative educatlon and development of Ievels of moral reasonlng will be

| leSCUSSGd Further some exampLei ef__educatlon about appropriate
technologles are examlned to demonstrate the need 'and relevance of the
model, thus completlng the erghth step of the descrlbed currlculum
development process. Fmally, some posibilities for rmplementatlon of the -

curriculum model are presented.
5.1 Viability of Appropriate Technologies

The Organization for Economic Co-operation and Development's (OECD)

AQQEMMQQDM was first presented at the United Nations

| Conference on Science and Technology for Development in Viepna in August
1979. The directory contained. some 277 organizations workmngThe field of
approprrate“ "intermediate”, or "low-cost" technologles (Jequier and Blanc,
1979). Since that time, the number of orgamﬁhons has grown to reach an
* estimated one thousand organizations wofild-wide (Jequier and Blanc, 1983;

‘ ‘erloughby, 1985) CIearly the rise in the number of organlzatlons mvolved

wrth approprrate technologles lS an mdncatron of the mcreasmg use of ATs ; o

\throughout the world today.

Some have argued that the appropriate technology concept represents a

maturation of Western thought through knowledge of the interactive nature of
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human’krnd technmogrand the environment (Drangson 1982)." It is; as well,
: aﬁaﬂempﬁogobewﬁd%heﬂmphshcophon&oﬁﬁharuncnhcaﬁccemnow S ——
rejection of technology (Willoughby, 1985). In many ways the concept of . '
appropnate technologles grew from the. ‘rejectlon of "high-tech” and stressed

: srmpllstlc technologies as an altematrve As understandmg mcreaeed

., concerning the relationship between people, technology and the environment,

; ,,so,has,lh,qs,cgpaaoihow,tooeﬁn,ejapmommanasaL“ Jt’r,'e,e,mphasis on | . .*_4
"appropriateness" of technology acknowledges thé positive value of technology~

yet, it also attempts a critical examination as well.

y . 7 ) 7 o 7 o

This more thoroughdefinition‘of appropriate technology responds to .
'rrrany critics of the concept. Appropriate technology ‘has been crificiZed due to
its Iaok of definitional clarity (Rybczynski, 198‘0' Edvist and E‘qUist 1979)
Rybczynski ( \?980) criticized the "movement" for suggestmg uses of "srmpllstrc"

technologies that often don't work. Yet, smce that time, the use of appropriate

- technologies has expanded to using computer m|cro-ch|ps, mrm-hydroelectnc

' dams, solar energy, fish hatcheries and many other well designeqrech'hdog_ias
(Bhalla et al., 1984; Cartar, Maeauiayrﬁoﬁeyj%s; Carr,' 1985).::'Clearly, these
"appropriat_e"\ technologies are not simplistic, they are a sophisticated approach -
to tailor technology to suit tha situation ;n’ w'hic'pr’r it is used. Studiééof the
tachnical ecological and economic viability of appropriate technoloowre’s\show
that, although the approach does require contmued mnovatlon and refinement, ,,

it does offer a work le alternative to tradrtlohal technologres (erloughby, A

1985. T o 4 -

Why then, is this viable approach to technological innovation not in wide-
spread use? ltis sudgested here, that as in any innovation, there is first a

pattern of original separation as new technoiogies and approaches emerge,



~ followed by integration as they become established (Hancock, 1984). -~ .

technology "approprtiately” is more evident in conventionalidecisionfmaking‘.’ o

For example, large organizations such as the World Bank a{o}ne United ..
Nations use an appropriate technology approach to developrnent ‘In the Untted ‘
States, growth of appropriate technology industrial companies oontlnues to }r\

expand As this mtegratrve phase contrnues there will be an expandlng

commercral or business mvolvement and lessened evangehcal" fervor by

appropnate techno!ogy organizations. There will be less news about AT -

/ orgamzanons per se but more appropriate. I,e,c,hnologtee evident in the market- .

place. Yet, in spite of this growth process, there are considerable obstacles to

expanding the role of appropriate technologies. | . N

A number of sources cite "social forces” supporting marntamanoe of the

status quo, a laok of adequate policies to promote appropnate teohno!ogres

and a "reluctance to accept innovation™ as factors hmmng the utrlrzatlon of

appropriate technologies (Burch, 1982, Stewart, 1983; Jequrer and Btanc.
1983; Willoughby, 1985). ltis beyond the scope of the present paper to drscuss

the limitations placed by pohtrcal and socsal forces on the general d:ssemmatron

of appropriate technologies. However, a societal reluctance to accept

innovation is an important consideration for any education that examines

appropriate technologies. The discussion will therefore focu 'speoiﬁoa!ly on the

applications of innovation in an appropriate technolegy currigulum model.

5.2 Approprate technology education: innovation in the%assroom

. AN ‘ B ) . '
Appropriate technologies involve innovation. Thus, appropriate J

technology education must present a learning environment that encourages |



', lnnovatlon through use of mnovatlve teachlng strateglewepportunltles for

students to cre@e lnnovatlve solutlonsto problems Societat reluctance to
accept mnovatfén as noted by Jequier and Blanc (1983), posus a consxderable
~challenge to,,educators\ Many people will not consider an mnovatnon until 'lt is
proven.” Tﬁls applles to the classroom teacher as well'as the student. Betz
(1984) noted that appropriate technology education involves looklng at a
problem from a different perspective and finding creatlve mnovatrve solutions.

~ He also cited that current education does not provide this type of education.
Therefore, what is needed are course materials and‘teaching st'rategies that
encourage innovation as well as teach_er skllls that can support this approach to

egucatlon.'

Teachlng strategies that encourage participation and student dlrected
learnrng have been |dent|f|ed as "optlmum innovation strategies (Havelock and
Huberman, 1978; Kerr, 1982). The creative, self»mstructed and mﬁdependent
learner, may be best suited 'forvcreating new, appropriate solutions to current |
problemsv.l The proposed model, "Toward Appropriate Technologies" uses
several educational proceeSes that encourage lnnovati-on in tnhe classroom
1) self-directed learning, 2).student as participant, and 3) cooperative group
- work. As has been shown in Chapter 3, each of these characteristics is

congruent with the eoncept of approprlate technology.

Many of today's classroom‘st vl/ould require significant changes.in the
approach to education if an appropriate technology curriculum were to be ™
lmplemented Teachers would need skills in value: cIarmcatlon knowledge of
’approprlate technologies, and the ability to provide a learning environment that
fosters lnnovatlon-, cooperatlon and student directed participation. Teachers

would need the skills to accept and encourage opinions different from his/her
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~ own as well as challenging students to consider the consequences of such an .

opinion. Further, teachers should be vwilting to get out of’t/tt_ez,,ghassroorn,'with .

i
&+

his/her‘_students into the comtnunity; With an AT edocation, time is spéot
actually building, creatihgi, designing, and implement’ing appropriate

technalogies. Often, thtsrneans time spent in "the field."" ln servuce workshops
for teachers could provnde trammg for necessary sknlls as well as the basis for

creation of a support network among teachers mvolv’e;gappropnate |

"technology educatuon

Anot-her innovative aspect of the proposed model is_the. inclusion of -
"value" or "moral” pnncnples As stated prewously, two pnnmples of the model
_are encouragement of healmg thoughts and acts, and creation of a sense of

vatues regarding natural systems. These principles are a reflection of

Schurhacher's {1977) meaning of appropriate technology. Schumacher's
definition of technology would include the idea of "wisdom" in the decision-

making process. Acknowledging and plannying an education for SChu_macher's

“levels of being” or Kohlberg's "stages of moral development,” for example,

presents an opportunity for he'a_ted debate within educational circles.

The debate centers around whether or not education can or even should,

involve value issues. But, as has been shown previously, value issues are
becoming increasingly relevant to today's student. Many scientiﬁc: and
technological issues involve values and thus, decisions about them involve
values (Merten»s and Hendrix, 1982; Barman et al., 1981). Just as the concept
of appropriate technology attempts to fit technology in a cultural (value) system,

appropriate technology education must support clarification and examination of

student values.



The model "Toward Appropnate Technologies” presents two o .
perspectlves regarding values. The firstis a clear mstructnonal strategy that
supports clarification and examination of student values. Curnculum activities
include the\proposed decision- makrng process "An AT Decusuon Makrng |

Model.." ThlS approach is consistent with current literature on education for

's_cie"ntific or-technological decision-making. In this way, clarification of values ,
encourages the individual to define his or her values without outside pree€ire

as to what the values should be. The examination process supports

investigation into the consequenCes of those clarified values.

The second value perspective of the model is presented when students
~are asked to think and act on ways to "make the world a better place" and to
create a "sense of values" about nature. Thns feature responds to the reahty that

1) there are levels of value development and that 2) all values are not as

"worthwhile" as others (Wllloughby, 1985; Kazepldes 1977). Thus, values such . -

as caring to rmprove our world and to value nature are ceemed to be worthy of.
| value. However, it must be stressed that by providing opportvunities to examine
values such as carlng" the instructional strategies do not "force" a student to
come to the same value. Opportunmes are given to clanfy, reflect, and examine
relevant issues -- but the student is left to draw his or her own conclusrpns This
approach to values ultlmately encourages development of student confldence
in his or her abllrty td make value decisions and act on them. Thus, it empowers
student abilities in an analogous manner to the process of appropriate

technology.

86



5.3 Step Eight: Curriculum Review: A Look at Three cumcula

gy

The curnculum model "Toward Approprlate Technologres was
compared with current literature and knowledge of other programs as part of the
curficulum development process. Step eight ‘of the process is to examine the - |
effectiveness of the proposed program. Thus; a curriculum review cornparing'
the the prop,os_ed rnodel ang-three curricula was'ondertaken to to further
understandingiof the need and relevance:for‘a model such as "Toward -
Appropriate Technologies" and completes this step. This review may be found '

in Appenidx E.
'5.4 |mplementation of an Appropriate Technology Curriculum

The model described in this docurnent is a framework‘ of a curriculum
mode! geared to be a-pplied towards developing a th,eory of appropriate
technology education. Its purpose is to provide a framework for curriculum
developers and educators to:” A
1) modify the curricula that they are currently using in'the area of scnence and

techncﬁogy to encompass an appropriate technology approach;
2)-use the model and its charactieristics to create a full curriculumrfor :

appropriate technology education.

" The implementation phase%‘;of the model would be geared towards
modification and tailoring the model to fit the level where it would be ~used.
Thus, this curriculum model mayl f_lin’d as.one of its purposes, the presentation of
an evolving model, that successfully incorporates envlronmental, social and
future concerns of people and technology. lt is based on sound, practical

concepts. However, it must be stressed that further work would need to be done



to assure that the w_Ork done to date be furthered into a practical, quality

program that best suits the level in-which the curriculum would \be irnpiementecL

This means working wrth educators or curnculum developers who are presentiy'

active in science and technology educatlon to modify eiistmg programs or more

—

fuiiy develop the proposed model.

=Y

This dISCUSSIon presents implementation possibilities for the proposed
model (step nine in the curriculum development process. ) Implementatron will
be discussed concerning wrde_—sc_ale implementation as well as specific

examples of how this model may be-#mplemented.

~ 5.4.1 Some examples of modél implementation *

2
Some possibilities for implemeritation of this program are with 'community
organizations and/or with the provincial school syst‘em. Michael Fullan in his
‘book The Meaning of Educational Change (1982) writes that there are 15
factors affecting implementation. These can be divided into 4 groups:
1. characteristics of the change;
2. characteristics et the School District level,
3. characteristics at the School level,
4. characteristics external to the local system.

The discussion will examine these factors in relation to implementation with

community organizations and with the provincial schooi»sys'tem.'

In a case of an innovative change to any system, Fullan autions against

initial wide-scale implementation (pers comm). In this case, a small-scale, local

implementation program is proposed. Community organizations which offer

educational programs may have good prospects for implementation. A small

scale program would facilitate increased participation at the implementation

G~



89

level, a factor that may increase chances of success (Fullan, 1982). Some
organizations that may be receptive to this program are community colleges,
School Board Night School programs, and'thé various non-profit'"alternative"v

technoldgy or "alternative lifestyle” organizations through out the province.

The characteristics of fhe‘p'roposed model, as haé been 'sh'own, wduld
involve change in the 'edu'cational system. Fullan (1982) Wrote'that for H
| S'uccessful implementation of»chang'e there are several factors that need to be
exammed These are: need and relevance of the change clanty, complexny,

and quallty and practicality of program.
5.4.2 CharacteriStics of change at the Local Level

‘The. characteristics at the': Scnool District or community organizaﬁon level
need to be considered as well. - The factors are 1) the history of innovat’ivé
attempts, 2)‘the adoption }procecs 3) central administrative support and
mvoivement 4) staff development and parhcrpatlon 5) evaiuation, and 6) Board

].

and communlty characteristics (Fullan, 1982)

-

Community organizations are intereated in innovative new programs
provided the instructor organizes the program.\ If the instructor approaches an
organization and is adequately prepared, tne support structure is there in the
case of community colleges .and night schools. Non-profit organizations offer a
- different challengé. "Théy are generally underfunded and understaﬁed. Often,
the staff and Board members of (largely) volunteer organizations are
overworked as well. This could present serious problems for'prdgfarn
continuity. More research wduld need to be done concerning the étaff
devélopment, evaluation and characterisitics of the:Board and community for

development of appropriate technology education for community organizations.



The cnaractenstics at the school or indiwdual organization need to be
addressed. In this mstance what is the»staff Iike'? what are their concerns and
frames of reference'? This would vary S|gn|flcantly from community colleges and
- night schools to non-profl_t organizations. The non-profit organizations may offer
more philosophical support than the other organizations. Secondly, one must .

' .look at the relationship between the instructor/innovator of the program and the :
rest of the staff. Care must be taken to be open and adaptive to proposed

changes made by staff and"Bolard members.
5.4.3 Characteristics of External Factors

| Finally, the role of government and external assistance need to be
'examined In all of the community organizations, money and support needs to
be found to buy materials and pay for staff. Most likely, these organizations will
seek support from external sources. One charitable organization that grants
money to pjograms like this one is'the Helen and George Varis Foundat_ion of

Toronto. Initial support could be sought from this or other similar sources.

In summary, to implement this cur‘riculum at the community level, the
instructor must approach the organizations, be adequately prepared with
rationale, activities and teaching strategies, and have instigated a se'arch .for
funds toward rnateriais and staff costs. The advantages of implementation at
this level are the benefits of starting small and the ability to have personal inp°ut

“to the change process.



»5.5 Implementation of "Toward Appropriate ’L’echnologies" at the Provincial

LI

Level i

| Implementatlon at the provincial level in the context of Scrence and

Technology 11 provides a different sltuatlon altogether As has been shown in

the previous section, the basic charactenstrcs of the proposed curriculum

support the need and relevance of the program. They are presented clearly

and with a quality framework However the format of-—the curriculum model

-~ would need to be expanded to rnclude more actnvuty plans to aid.the teacher in.,

:mptementatton o o

At the schOoI district and provin_cial level there is a perceived reluctance

to consider alternatlves %o traditional views of technology. The pohtlcal

implications of assessing sustainable alternatives constrasts with the pohcres of

the current provincial government. This situation may limit the possibi-lities for a

curriculum model such as "Toward AppropriategTeohnologies" tobe "

implemented through.the provincial system..

~However, if it were to be adop‘ted, the process would begin with the
Science and Technology 11 development committee. The implemenation
would be province-wide as an optional unit for the course Science and
Technology 11. If aoceptabteto the committee this offers several adVantages. '
This process would provide admlnlstratcve support and staff development

training as well as a structure for comprehenswe field testing and evaluation. -

At the scheol level, teachers are aiready employed to teach Science and

Technology 11 and would simply inolude this optional unit. Funds for in class

materials wouid probably still need to be sought. The curriculum guide (teacher

A



and student reading material) would be funded One factor Wthh has been

consrdered durmg the devefopment of this program is the rofe of the*teacher as -

S S

a facmtor/gwde rather than one of direct instructor. This role may- be a new one

for many teachers. Therefore there is a need for a support network by way of

-

inservice workshops readmg materials and ongoing evaluat|on of the program.

‘Suggestlons have been made in this document cbncernmg mstructuonat

strategles However it remains the responsfbtllty of the school system.to allot -

monles for in-service workshops and evaluatlon gf the program

ln summary, the implementation process for "Toward Appropriate
Technologres" could follow two paths Both offer dIS'(In'[ advantages and
drsadvantages -What this woufd seem to mdrcate is more research and inquiry -
is needed to folf%w through on these possibilites. Program development staff at
the communrty organizations and Science and Technology 11 need to be_ |
contacted and brought into the curriculum development, process. | Negotgations'

and further refining of the model can be made at that time.
5.6 Conolusions

Th|s document began wrth a personal anecdote which provided the
* author the stimulus to the study. “Although rural Guatemala and fish ponds may
seem distant from the present dlspussron, it may be helpful to bring the

concluding discussion full circle back to the circumstances in which it began.

The use of the model w.ou\d have made some broad changes to the work
with appropriate technologies in rural Guatemala. In the proposed model,
primary focus is on natural systems and student development of self and local
knowledge as the basis to the study of technological options. This cc%sts

with the model undertaken by the author where the emplisis was on learning
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"~ by "tra_nsfer"‘of information. In the model descnbed in this document the

students begin by identifying relevant local needs and continue by develop*nzji -

~ knowledge and skills to meetvthose needs. The role of the teacher is to facilitate -

the clarifieation and examination of local needs as well as dévelopment of
knowledge a‘nd--sk'ills.- This is in contrast to the approach which Was used,
whereby i‘nformatlon which the teacher had was the focus of what needed to be

taught and iearned.

"~ The decision;making model proposed in this docuhaent is 'en addition to
the appropnate technology education taught by the author in the *early 1980 S.
Skills needed to take personal action are developed us|ng this. process Dunng
the author's work in Guatemala, t_here was very little emphasls on the
"campesi'no" or rural peasant learning how to makerdecisions; The 'decisions

vyere made only by the "technician" and discussed with the interested person.

o . The problem with the latter approach, is that often, as soon as the
\chmman is no longer available, the information and decision-making
| process comes to an end. The local people have not developed adequate
knowldege and skiil to continue using an innovation 'such as an appropriate
technology. Thus, if an educational processsuch as "Toward Appropriate’ B
Technologvies" were undertaken', there is an increased likelihood that the any
innovation undertaken would continue,‘ even after the course ‘or educational

process was finished.

—

This type of education, one that promotes knowledge of natural systems
technology and cuftural systems is as relevant to the rural "campesino"“as to his
Canadian comtemporary. It develops students' "internal® mechanrsms to apply

their knowledge and skills in a self- drrected manner. lt IS argued here that is by

)
i



, this method that individuals can take ‘eﬁective action |n an increasingly cbmplex
. worid/An educatron for approprrate technologies empowers students to view
their envrronment ecologrcally, hohstlcally and wrth a positive future orrentatron'
In conclusron the conceptual framework for viewing technologres within
natural syste:hs as proposed in the model developed here warrants further
’researc/h ang applications. Research into the current use of approprrate
technology curncula'by,commumty organizations and/or school .systems would.
further the.validity of the model -~ As well, applying the model to develop a
specific currrculum with teachmg unrts materrals and brbhography would prove

usefu1 to science and technology educators -
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~ APPENDIX A

- This case history from the 1984 work WMMM

(Bhalla et al.,l 1V984) describes the prqjects:'“lh most develbping couhtries

electricity for lighting or cooking is rarely available outside the main urban

centres, but most of the population lives in rural areas, and therefore cannot

| benefit from this form of energy. Furthermore, th"'e spread of emlpioymenf-

~ creating industries to rural areas has been hampered, to some extent, by the .

o

lack of power. Planners have tended to concentrate on large, centralised
géneration, either hydro, thermal or nuclear, and as so have acceptald the
Western critiera for investment in electrical generating systems. But the

diseconomies of electricity distribution with these systems have prevented jhe

~ resulting power from reaching the rural populations, particularly in mountainous

~

regions where the topography itself prevents wide distribution. In many areas,
micro-hydro power promises to be the most economic alternative for such

decentralised power production. -

"To be economically viable and competitive with alternatives such as diesel
power or grid extensions, the capital cost of hicro-hydroelectric plants must be
kept down by prégmatic design: using simpl'e t_urbihes and minimum cost crivi“l
works... Récognising this, a hydro engineer and an 9'|ectr’o~ﬁics engineer, bbth :
fr_om-the UK, designed a low-cost electro'n;c devise to fit into mizro-hydroelectric -
schemes in order to control the electr[cal output from the alternator (that is, |
'controllihg the "load" rather than the "flow"). Its true versatlity has become

increasing apparent as new schemes have been introduced. It has been widely

Vaccepted as a major step forward in making micro-hydroelectric plants viable for

small rural communities."
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“ ', APPENDIX B

s

'SAMPEE ACTIVITY PLANS:

-

ACTIVITY: Experiencing the Solitude of Nature: nature walk-

CONCEPTS: |
By spending up.to-one half hour alone in a natural setting the student

experiences nature more fully.

TIME REQUIRED: ~
Appropriate transportation time to siie (site can be in school yard IF there is a

nearby natural setting -- students fan out along perimeter); 15 minutes to get

students settled; up to 30 minutes of solitude; time to return to class.

MATERIALS: - T
Corhfortable clothes and shoes; appropriate outdoor gear (rain gear, jackets,
warm socks, hats etc); ensulite pad or thick magazine to sit on (if ground wet or

cold); Extra teacher or parent.

SITE:

Ideally a meadow or wooded area that provides space for students to spread
~ outin close proximity without being in site of one another. Site and route

should be checked oQt by teacher previous to nature yyglk. |

7

PROCEDURE:

Teacher briefs students and staff on procedures' and safety measures; Teacher -

- leads class to site in a single file line, while walking indicate an appropriate site
for the 1st, 2nd, 3rd, etc student to stdp until all students have a spoti

Sﬁidents make themselves com”fortable and listen, feel, smell their site;



-~

When 30 minutes are up teacher returns to first student and one by one gatﬁé‘rsv
class together. -

Return to classroom. RN - N

Extension Activit\y-.: ;,

' Write about the nature walk, how it felt to be alone in a natural setting, what you
, _ NS

~ saw, felt and heard in your journal.

RESOURCES: - h
Envirogir_‘nental‘_ Education Program

. [
contact: Milt McClaren

" SFU Faculty of Education
Burnéby,Bci

ACTIVITY: Inquiry into natural systems theory and process: an individualized

" learning resource centre

TIME REQUIRED::

1-2 50 minute classes
, .

- CONCEPT:
Using a resource centre épproach to learning about natural systems .can :
facilitate individualized leafning and be beneficial.to 'students who are

uncomfortable with "sciences”.

MATERIALS:
Films, videos and/or filmstrips on ecology, biology;
Tapes/ recordings of natural sounds: waves, the forest, bird songs,calls;

Magazineé such as Nature Canada, Geos, National Geographic;
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\

Literature: an excellent text is QAlA An Atlas of Planet Magageme 1other

blology, ecology texts

PROCEDURE:

Teacher §els up resource centre , preferably in a corner of the classroom, with

comfortablé wewmg areas for filmstrips/videos/movies, adequate lighting and ™~

seatmg foP jreading;. . ( | | )
Ideﬁally;thn& centre will be set up for tﬁhe duration of unit for easy-refererf‘ce; |

Tgaéher introduces the concept of natUEal systems and poses invest@ative
queetlons for the students to research;
-may be doneigldividually |
-may ‘be done in a group vl/i-th research taeksgdivided'up and then the
students shafe with each otheréwhat‘they found out; - |

-a sample question could be: What is the role of the tree cariopy in

tropical rain forests? what happens when the area is logged? OR How

does modern agriculture model natural syst‘erhs or does it? What are
the effects of chemical pesticides and fertilizers?

Extension Activity: -

Develop a new approach to a humans as part of natural systems. What would it

0

involve? Share your ideas with a partner.

RESOURCES:

ScHool library for texts; vlsuals‘ on ecology/biology; , ——
Local teachers of biology, science; |
Government Conservation Officers, Pept of Fish and Wildlife, Environmental

Protectlon Service;



Books: - 3{ |
GAIA; An Atlgs of Pla‘ net M gngggrhgnt
by Dr. Norman Myers, General Editor 1984

L

Anchor Press/Doubleday andACo: Garden City NY

Envil nmen rvation
by Raymaind F. Dasman
1976

“~ John Wiley and Sons:Toronto
SAMPLE ACTIVITY PLAN: Theme 3 D

ACTIVITY: Participate in group to problem solve a relevant current techho‘logic;all

assessment.

CONCEPT:

An acﬁvity which stresses a pré’blem solving model of a real life situation.

Presents an alternative view of technological needs;

TIME REQUIREMENTS:

1 class period - . | N

'MATERIALS:
Handouts of reading material on TA situation related to student use of
technology such as TV or telephone communication; markers, pehs; newsprint

for writing; ' ‘ .

PROCEDURE:
Divide class into 2 groups;

Hand out copies of reading'material to each group and have students read;

e



- Have each group divide up assessment tasks ihtothe fbrlowing groups:
" -People " i C
-Ecdnomy'
-Environment and ‘Resources

-Tools

Each sub-group writes the assessments on newsprint;
- report back vto°srh"all group and share information;
Gatheri‘ng‘class as a whole, have one student from each small group tell about

their TA.
J

RESOURCES! -
“Technology Assessment/ Environmental Impact Assessmem: Toward

Integrated Impact Assessment"

by Alan L. Porter and Frederick A. Rossini
in B v | |
IEEE Transactions on Systems,Man and Cybe‘rnetics, Vol SMC-10 No. 8 August
1980 p.417-423 |
SAMPLE ACTIVITY PLAN: Theme 4

ACTIVITY: Observe personal and family requirements and use o}- technologies.

CONCEPT:

Observation of family uses of technology can focus attention Qo the experience: - ..

of each student and lead to clarification of personal and family needs.

@ dru



TIME REQUIRED:
An afernoon or evening at home to observe fémily use oftechnology; 1 fifty

minute class to discuss results and use t'he "Questions to ask Yourself" c:hart’T

MATERIALS: : I
"Questions to Ask Yourself" handout; |

Newsprint paper for group o \
Markers and pens o | '

PROCEDURE:

—

The day before claiss, Teacher explains the observation techniques such-as
recording types of appliances in usé, home insulation and structure of house,
conservation techniques in use(if any) etc. Have étudents record these; |

In class the next day, hand ou]t the "Questions to ask Yourself." chart and have
students fill it in; -

| Di_vide class into groups of 5 and compare'results; each group should récord "
similarities and differences on newsprint with rharkers; -~

Put up néwsprint on wall and r@ve'each group report back to entire class;

Ask class an extending quéstion such as : what are thé impﬁcations of yourAuse
y of technology? Are there any recomendations ’you can make to better use your

_personal resources?
RESOURCES:

BC HYDFIO Energy Conservation Office
Energy Engineering Dept
625 Hﬁwe St |
Vancouver, BC V6T 2T6



"APPENDIX C

PREPARING THE SETTING

~ This curriculum is flexible and adaptable to a variety of settings. However, there

is a process 'each individual teacher should consider before embarking on fhi's
program. Please nconsider the féllowing sequence:

Learning Events; Materials and Methods; Roleé and Relationships; :

- Environments; Co_ndiﬁons of Operation; Patterns of Organizatibn; and Process

of Development.

Learning Events: The learhing activites have been prepared and sequenced

from simfﬂe to more cbmplex. Teachers should feel free to adapt the activities )

and sequence according to their students needs. -

Materials and Methods: This curriculum is exte‘nsively su'pported by a variety of
means: literature, networking and Iocél resources. " Instructional methods are

~ covered in the instructional strategies section_of'this document (Chapter 4). The
primary function of the teacher 'in:th'rs case is one of a guide for seif-instruction

and a trainer of skills.

The following are general instructional aids to support the curriculum:

i3

N —— . ,
Edited by J. Melcher. 1980 NCAT;Butte Montana, USA

Organizations:

National Center for Appropriate Technology
Box 3838

Butte, Montana 538701

-USA )



~  New Alchemy Institute

237 Hatchville Road : iy
East Falmouth, MA 02536 ’ , ' e
USA = S 4
(617) 563-2655

Publishes "New Alchemy Ouarterly about the Ins'utute s research and
educational programs concermng development of sustainable technologies.

oo

Brace Research Instrtute _ \
McDonald -College - ‘ ' _
McGill. University .

Ste Anne de Bellevue

Quebec, HOA 1CO o

Publishers of the Handbook of Appropriate Technology

The Canadian Federation of Independent Busmesses

, - 15 Coldwater Road o o
Don Mills, ONT R , : -

M3B 3J1

Integral Urban Hoyse
1516 5th St

Berkeley CA 94710
USA

Institute of Man and Resources
Little Pond ‘

Souris, RR No.4, PEI

COA 2B0

Sudbury 2001
PO Box 1313

Sudbury, ONT - ‘ .
P3E 457 , -

. Roles and Relationships

This curriculum encourages the role of the teacher.and student to be co-

learners in the process of education. The student should feel the teacher and

his or her peers in the classoom are supporting his/her efforts. The learning
gnvironment should be a reflection of a natural system with interaction,
flexibility, diversity, inferdependence, and evolution (etc). , Thus, the content

/ahd tearning process reflects a living system with its inherent lessons. The



student with the teacher as a guide can evolve |nto an active partncnpant ofthe =

system Everybody benefits wrth the dynamic outcome of the program

Environments

The physical environment is influential to the success ‘or failure of many new
programs. In this case, the way to set up the program would be to have a
fleXibIe_cIassroom arrangement with trips outdoors to investigate the natural

world.

A sample classroom may look like this:
-Movable chairs and desks, set upvin a circle; | S
-a learning resource center to one side of the room
-books, magazines , films, tapes (audio and video) . -
-large pieces of newsprint paper for rgroup work |
-markers, pens, chalk
-access to out-of-doors
-some community outdoor gear
-a known routine for how to get outside ‘ o -
~ -some cemfortable chairs, rug or cushions for imagining, visualizations
-access to a shop or work room to-work on AT prejects
Conditions '
- %
The support network for teachers involved rnthts program will vary from
situetion to situation. Making use of the printed resources and erganizatiens
mentioned in this guide will enable any teacher to have a basic support 5

network. However, it is important to involve other people at the administrative,

Cornmunity and provincial level as well. Some possibilites include:



-hook up with a computer ng‘tjwork.; y

-establish contact with other tdachers using this curriculum;
-make usé of ‘you’r. local town or city planning department;
-contact local environmental centers;

-contact local or provincial energy consultants or architects;

Somé administrative concerns to be examined are financial and legal aspects
of the program. For example, money needs to be found to purchase materials
for the students projects: insurance needs to be checked to see if outdoor trips

are covered and under what conditions.

Organization
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Recognizing that all curriculum exists within a sometimes inflexible organization

ié the first step of change. This curriculum is ideally. set up within the -

organizational framework of individuali_zedilearnring and with large block of time.

However, the author recognizes that this is not always possible. We must work

within certain organizations as they evolve.

Gi\één the present framework of the provincial high school, vthils program could
be split up into many single class time slots. Some classes could be devoted to
individual work, others to projeﬁ‘wom, field—trips, or group discuss‘ion and
problem solving. What is necessary is a balance of individual and group wg’r/k;
study and éxperiential work. The classes should feel comfénable for studentsv.k (

and teachers alike. Some claSstime needs to be used for organizational tasks

by the class, such as timelines for task completioh, how people are progressing, /

and new directions of the class.

w
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~ APPENDIX D

Model Formative Evaluation

ThlS curnculum underwent a formative evaluatron through a workshop

entitled "Appropnate Technotogy and Your Home." The revrew gave posutrve
results. However, it mdncated areas that needed further clarrflcatlon and hoted
that activities that are more engagrng ‘and powerful would result in a better

program. Following is a description of the process and some results.
g ' .
. The workshop was held on Thursday March 13, 1986 from 7:30 t0 9:30 pm and

was attended by 7 people from the UBC Fam|ly Housing community.
Advertising was done for the workshop in the local newsletter and by word of

mouth by the mstructor It was offered free of charge

The workshop was designedto cover improved decision-making skills
concerning the theme of "appropriate technology." Four activities were

emphasizedo 3
A . ' o
-defining appropriate technology:literature was reviewed using the
"jigsaw" method and information was shared concerning a variety of AT

definitions;
, -conceptualization of a vision of a home with AT: a vrsualrzatron exercise;
+ -in groups of two, sharing and prioritizing that vision;
-participants create a plan for implementation: what is feasible for you?.
and how you can go about acting on that plan?

The instruction was largely in the form of guiding the activities and

supporting/facilitating the participants' visions. s



"Results of workshop review process:
In general, the feedback received verbally, and via a written evaluation, was
positive. Panioipants were focus_ed o’n the activities'and were pleased to have
participated. PaniCipants who did the last exercise achieved the’objectiveifor .
the workshop: a concrete appropriate technology idea, commitment to that idea,
‘and a plan for action toWards their particular Vision. Some examples of these
are: \ | |

-one woman was interested in solar drying of foods: she saw that she
could try this summer to take advantage of this technology to dry "okra"
which is a vegetable only available seasonally here in BC;

-another was interested in "human-powered” technology for her home:
she decided to research recipes for and then use her hand grinder for
grains etc. instead of the food processor,;

-another had a vision of organic gardening using compostmg she
decided to/build and use an efficient compost system to gam the

vexpenenée

7/
e
e -
= -

The wvtiﬁEn feedback received at the end of the workshop indicated that the
participants liked the discussion and person to pe'rson aspect i'of the activities
while focussed on "our own environment:our homes." Another person wrote:
.in a way, enwsuomng something deals wnh our major goals, and prioritizing
them helps us to see the ones that need our attentlon and bemg brave to take a

step forward.”

Although the general thrust of the evaluation was positive, a couple of people
‘had suggestions for an area of improvement: they wanted to hear about
concrete examples of appropriate technologles An overview or summary of AT

would "help widen the scope of our ideas during the visualization."

As a result of this formative evaluation several changes were made to the

model. First, focussing on a smaller number of research articles for the definition
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of-AT in the first agtivity would be advari&t‘:ageous. ;l‘hié would free upmore‘time.‘ :

to give and d‘iscuss‘vmore. concrete examples of these"typéis of tvechno'logiés‘. As - A

well,'more visual exafhp‘les of alternative technologies would be a higE impact |

'educational aid in this ‘instanc'e.‘ ‘Finally, each activity was reviveWed to

ascertain: | | N

-is group work being used for activities that a person singly can not do for hirqbr
hérself?‘ B | S | | ; B .

-what educational mode is being experienced through the activity?

-is this mode maximally engaging for the individual? With these questions in

- mind, many activities were altered or more fuIIyxdeve_l'opedT ' : ' ,
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Two programs stand out as contempories to "Toward Appropriate

Technoiogies The New Alchemy Semester and The National Centei“of
~ Appropriate Technology S QQ nections - A curr Qulum for Appropriate
ggngg ogy forthe §1h and 51 Q rades. The New Alchemy Semester i iS

_desngned for college age students while the NCAT %gram is for the

Aelementary Ie\(el "Toward Appropnate Technologies" is desugned for o ;
‘secondary and post-secondary levels. As well, this curricuium was compared to» \'
(aScience{ Technoiogyv and Society course: British. Columbia’s Science and

Technology 11..The four curricola are described in Fig 5.1.

3

-

The approach to content taken by "Toward AT's" is similar to the New

Alchemy’'s program: a blend of acadernic studies and hands-on WOrk. As well, it
is similar to the interdisciplanary approach of annegfigns. Sciencev and Tech o
11 is less clear of its approach to the content, however, it‘may be inferred that it
seeks to make connections between science, technology and society and have 3

& . {&

students respond critically to current technological issues. R

The seven principles of the proposed appropriate technology education t A
model described here, give this curriculum a strong theoretical framework:which, N z
is based on natural systems. I}he model is similar to Connections and the»N\ew ’
Alchemy Semester but is apparently deveioped more fully than in '
Connnections. ‘Due to lack of data, it is hard to ascertain the depth of the New
Aiohemyaprogram. The Science and Tech 11 approachr'stresses",knowledge of
technologies as appiications of science. In Towards AT's, the -foous is on

natural systems as the basis of the content and stresses technology in that .

context.
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Figure 5.1 A Comparison of Appropriate Technology Curricula

Waste;
Recyling;
Renewable
Resources;
Solar Models;

' The Food We Eat;
Growing Your Own;
A Community of

Appropriate
Technologies;

our energy,
food, transpor-

-tation and econ-

omic systems

" interact

Level -Course. Content Course Goals Format -
' R and Objectives : :
New Al- » -
chemy Regional Resources;. n/a Fulltime
post- - Biological Agri- ‘
secondary culture & AT, 4 course
: Ecosystem Design; ) semaester
~ Applied Studies in
= Ecological Design;
‘Cennections Intro to AT; ™ Goal: a new Fulltime
Grade 5-6  Conservation; ~ approach to course or
- Transporation; teaching how integrated

into existing.
social studies
or earth sci.

108 page guide
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tech. assessment:

Level - Course Content Course Goals
-and Objectives
Tech 11 - Core Topics: Goals: to provide Fulltime
- Grade 11 : course
o High=Tech Rec; students with
Medical Tech; opportunities to:
Shelter - Tech - Develop an- .
of the Home,; ‘appreciationof the -
Computer in interactive natureof sci,
the Workplace; tech, and society; Gain
Resource Manage- knowledge of tech as
ment; applications of related
Forestry; sciences; - :
The City; Develop the ability to respon
Telecommuni- critically to tech issues;
cations; - Expand their awareness of
Transportation; career options in sci & tech
Tech of Warfare; ’ ' :
Energy: Environmental
tradeoffs;
Waste: Technology's
By-Product;
Food Production &
Distribution;
Space;
The Future;
"“Toward
ATls" Core Units: The purpose of Fulltime or
Secondary/  Natural Systems; the program is - integrated
- Post- Appropriate 1o have students into
secondary  Technology; learn about the existing
- Personal Use concept of AT \ science or
of Tech; and how they can environmental
Bio-Regionalism; apply it in their studies;

lives towards
resolution of
local or global
problems;



.

Turning to look at the topics covered, the N;ew Alchemy prograrn is strong

on ecotogicalz"prin\c_iples and their eppticetion, It only offers an optional
discussion series on implications ;to personal and. global-u.ses o'ftheir work
Canegtrgns covers the specmc ecologrcally sound technologres thoroughty
but only devotes one of ten Iessons toa "community of approprrate
technologies": a social view of appropriate technologies. Science and
Technology 11's content stresses the use "high technology" and doesn't offer
examrnatron of alternative technologies. The content ot "T ngrgs pp ropr gtg

Technologies" stresses the interaction between human-‘krnd, technology and |
the environment using an ecological and social framework from which- to |

examine the appropriateness of different technologies.

Given the small sample of offerings in the area of approprtate techoolooy
currioula, it seems to indicate that "Toward Appropriate Techrtol'ogies" offers a
more comprehensive framework from which to base I‘eernin'g activities than’
Science and Tec'hno'logy 11 or annegtigns. It also appears to be more ‘
systematically developed than the current progra_rn of the New Alchem;r
Semester. Thus, it satisﬁes Fullan's (1982) requisites'that the proposedf

change have sufficient clarity, co‘mplexity and depth.
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