
National Library a c l  of Canada 
~ibliothbque nationale 
du Canada 

/ Canadian Theses Service Service, des theses canadiennes 

Ottawa, Canada 
KIA ON4 

NOTICE AVlS % 

La quaht6 de cette r;371croforrrle dcperid rgr,lridt~rlit:r~l c111  1,t 
quahte de la these soumrsc nu rri~rrol~lnl,~qc NO~J-, , l v o r ~  
to,$ La~tpour assurer une qu;ihtcl snpclrltwrtl ( I t 1  r c ~ i ) r o t l l r t  

t ~ o n  

The quality of this microform is heavily dependent upon the 
quality of the original thesis szmitted for microfilming 
Every effort has been mqde to ensure the highest quahty of 
reproduction possible. 

If pages are missing, contact the university which granted 
the degree. 

Some pages may have ifidistinct print especially if the 
original pages were typed with a poor typewriter ribbon or 
if the university sent us an inferior photocopy. 

7 ,  

Previously, copyrighted materials (journal articles, pub- 
lished tests, etc.) are not filmed. 

Reproduction in full or in part bf this microform is governed 
by f ie  .Canadian Copyri~ht Act, R.S.C. 1970, c. C-30. 

La reproduction, meme part~elle, de ccrtte tn~crolornw 
sournlse a la Lo1 canad~enr~e s u r  le dro~t d';r~rlc~jr (-,dlC, 
1970, c C-30 

NL-339 (r. W) 



AN ECOLOGICAL APPROACH TO SCIENCE AND TECHNOLOGY 

Dmo:hy G. Btair Whitehead 

A THESIS StfBMfTTED IN PARTIAL FULFILLMENT OF 

in the Facplty 

Dwothy Btair Whitehead 

FRASER 

October 

UNIVERSITY 



Permission has been granted 
to the National Library of 
Cahada to microfilm this 
thesis and to lend ar _sell 
capies of the film, - - 

The author (copyright owner) 
h a s  - r e s e r v e d  o t h e r  
puB1fcatfan r f q h t e ,  an* 
neither the thesis nor 
extensive extracts from it 
may be pr'inted or otherwise 
reproduced without his/her 
written permission. 

L'autorisation a &t& accordbe 
la ~ibliothhque nat ionale 

du Canada ds microfilmer 
cet-t-e -Ah&= el ~de_-pr&bar- Q& 
de vendre derr exemplairsa du 
film. 

L'auteur (titulaire du droit 
d'auteur') se rbaerve lea 
autres &&ts &e publication; 
ni la th&se ni de long8 
extraits de celle-ci h+ 
d o G e n t  Stre imprimes ou 
autrement reproduits sans son 
autorisation &rite. 

ISBN 0 - 3 1 5 - 4 2 5 7 4 - 1  



Name : 

Degree : 

T i t l e  . o f  
d 

Master  o f  Sc ience (Educa t i on )  

Thes is :  "Toward 'App rop r i a te  Techno1 o g i e s "  : An E c o l o g i c a l  
Approach To Science And Technology Educa t ion  

- a 

7 x a m i n i n g  Commi t t e e  

Chairman: B .  Wong 
--  - 

M. ~ c c l a r e d  . 
Sen io r  ~ u p & - v  j s o r  

~ e p a r t m e n t  o f '  Chemist ry  . . 

- -  - - 
ideen ,  Assoc ia te  P ro fesso r  

E x t e r n a l  Examiner 
1 P  

'.r 

Date Approved I$' Oh&-, 1987. 



PARTIAL COPYRIGHT LICENSE 

t hereby grant  t o  Simon Fraser Univers i ty  the r igh t  t o  lend 

my thesis,  p ro jec t  o r  extended essay ( t he  t i t l e  o f  which i s  shown below) 

t o  users o f  the Simon Fraser Un ivers i ty  Library,  and t o  make p a r t i a l  or 

s ing le  copies only  f o r  such users o r  I n  response t o  s request f rom the 

l i b r a r y  o f  any other  un ivers i ty ,  o r  other educational I n s t i t u t i o n ,  on 

f o r  multipi6!-r;opying o f  t h i s  work f o r  scholar ly  purposes may be ~ r a n t e d  

by me o r  the Dean of Graduate Studies, I t  i s  understood t ha t  

o r  publication o f  t h i s  work f o r  f lnanc la l  galn s h a l l  no t  be a 

w t t h o u t  my wltten per&isslon. 

T i t l e  of  Thesis/Project/Extended Essay 

I lowed 

"Toward A p p r o p r i a t e  Techno loa ies"  ; An Ecol o q i  c a l  

,Approach To Sc ience And Techno1 oqy Educa t ion  ." 
.Y 

Author: 

- -YG+tlr., 

Dorothy G. ETaTr Whi tebead I\ 
( name 1 $!I 

1 

(date) 



I 

tt was the purpose of this study to devetop a Curiutum moclet 
- 

incorporating knowledge of natural system and of appropriate technologies. 

The principle criteria used to define the ~pprop~iateness of a technology was 
e 

that it must contribute to the long term well being of humankind and that it 
3 

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

model proposed is intendedfor application to post3econdary or secondary 

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

sciencg and social studies. -i 

ILS 

----A review of the literature in the fields of environmental education, values 

education, and science, tecknology, society education was conducied in order 

to develop potential criteria for a curriculum ,in appropriate technology. A 

curriculumdevelopment process based on ten steps was applied to the criteria 

in o d e  r to deve top a curriculum moder,-Toward Appropriate 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 terms of its potential educational value in increasing student 

awareness of technological options and in increasing their decision-making - - 
skills relevant to the concept of a sustainable future. 
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Preface: - - 

- - ---- - - - - - - -- - 
. - 
- 

The stimulus for this study began in 1979 While I was working4n the field 
-A - - - .  

-- - 

of appropriate tedhnology in rural Guatemala. My job, as a fisheries biologist, 

waste teach local people the basics of aquaculture and how best to utilize an 

aquaculture system with their existing resoukes. To reach a site. I would hike . 

t 
for long$ours to meet with people and discuss the various aspects ofl 

aquaculture. Qer a series of visits, wb would select a 
- t 

put in drains and berms until finally, the pond could be 
- 

feeding program undertaken. - - 

site, excavate the pond, 

- - 
After many monthsin the field, I realized that the information was not 

I 

be$ conveyed adequately. For example, I always spoke and plan? with the 
t 

male head of the household as the women often did not spe'ak 
- ant tb speak with a foreigner. However, as I was later to find out, it was 

traditionally the female role to care for the family animals. Hence,.although I * 

woutd speak with the man;-he woutcf-rreed~tebvhat t$'ai&to-hiswife:- - 

Needless to say, a lot of information got lost iq this process. In anather example. 

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

and agriculture extension workers. While the feedback received was positiv,el I 

finished the course with the feeling that again, much of the information was not ' - 
being absorbed. In this case, the underlying assumptions I had made as to their 

---needs, were inappropriate: 
- 

had been used, but after some evaluation it was clearly not working as 

intended. A more comprzhensive framework was, needed in which to 



- 
incorporate the principles of appropriate technology ad education. The - 

following document proposes a model of akeducationat processthat + - --- -- 

0 

consistant with knowledge of natural systems and appropriate technologies. 

This educational process encourages clarification and examination of values, 

innovative thinking skills, self-directed learning-skills, decision-making skills 

and skills fo? acting on those decisions. 



CHAPTER 1: 1NTRODUCTlON TO APPRO\PRlATE TECHNOLOGY 
-3 

3 
t 

. 
- - - - - - -- - - - - - -- - --- -- - -- - . 

- 
1.0 introduction 

There are man warning signs that for continued human well-being, the 
'\ r, - - 

environment will ndt tolerate the rapid changes that modern technologies 
T 

require of it, or the impact of "technotogicat disasters" such as 4 the - Chernobyl 

. nuclear accident. Accordingly, we must question how we view techndogy in 
;Ii 4 

= relation to ettf&lves & o u r  ~ F W ~ F O R R S ~ R ~ .  H is prop& beethatsome - 
alternatives to existing aims forttechnology are necessary. ft is suggested that , 

technology needs to be viewed as a tool appropriate to the long term needs of 

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

The concept of appropriate technology can be seen as a framework from 

which to understand the *appropriateness" of technofogy. Today, apprcpriate 
3 

technologies are a viable alternative -- - to conventional techriologies. They are 

making a small-scale, yet wide-spread impact especially in the area of home 

technotogies. They can generate more long term jobs, increase economic 

yiability of small communities and improve quality of life (Brace Research 
* 

Institute, 1976; Schreckpr, 1983). At the same time, in local areas they often 
/ 

improve environmental quality. They may be seen as a complement to large 
A 

4 

scale technologies and ecomonic renewal plans. 

This chapter will endeavor to articulate the purpose and ratronale for the 

--study undertaken.. well. the rationale and definition of appropriate 

?echnotogies as a whole, will be examrned together with a rationale for 

appropriate technoldgy education. - - 



1 .1  Purpose of the Study B 

The purpose of the study is to present a theoretical model of appropriate 
- 1 - 

technology education as'a basis for curriculum development in this area. The 
u 

objectives of this study have been to 1) identify the necessary characteristics of 

ap~ropriate technology education; and 2) develop a curriculum model for 
h- 

appropriate technology education for students at the secondary and post- 

secondary fevel. This model is expected to be useful for educators and those 

invohed in cuiriculum development. - 

1.2 Delimitation of the Study 

The studyjdentifies characteristics of appropriate technology education 

and proposes a curriculum model aimed at secondary and post-secondary 

stud8nts. A ten step curriculum development process was used. ~~e model 

proposed here has been developed to the eighth stage, but not completed to 

the fast stage of implementation at a pilot-scale. - - Further work would - need - to - be - 

done to implement a pitot program and modify the model based on any findings 

from such work 

1'3 Rat~onale for the Study - 
lncreasrngfy; young people are asked to make complex decisions 

mmivtng the uses of technology and other applications of science (Mertens and 
/ - 

H B ~ H x ;  t382; E3i&ge& Sciences Currimturn Study, 19-84). As weft, aft 

:n an ~nformed manner concerning issues in science, technology and everyday 
& 

Me !? is  argued here that an appropriate technology currjculum model supports 

the development of such an informed and active citizenry. '. 



technologies rather than developing knowledge and decision-making skills 1 

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

.concerning the appropriateness of technologies. The public often requests 

information on alternative technologies such as home energy conservation 

techniques, solar heating and efficient use of home resources. However, in the 

curricula of our school system a n M  community courses there is a conspicuous 

1L absence of concern for atternative technologies or even of the connections -. 
% 

- - -- - - -  - - L  d- - - - - - - - - 

between science, technology and society. The purpose of this document is to 

present a proposaor filling this gap. It is asserted that an appropriate 

technology curriculum would provide a medium for thoughtfd consideration of 
4 

the many issues involved. 

1.4 What is Appropriate Technology (AT)? 

The literature offers a broad range of definition3 of appropriatk 

technology. This section will attempt to giva an overview of definitions found in 
-- -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - 

the literature and then propose a definition that is used by this docuament. 

The Brace Research Institute (1976, 1983) offers a m a d  definition of. 

what an appropriate technology must encompass: 
9 

"The choice of an AT must consider that in every culture, there is a complex 
inteweaving 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 techfg&gy in whatev r 
form it takes, fhe u- of the technology and their attitudes and values, the . . 

t 
resource base of the region, and thsgconornic pold~caC st- - 

- -- 

surrounding the other factors ... Finalty, a basic requirement of an AT is that it 
S h Q W b f 3 ~ b ~ ~ W  it. I- 

. . 
Y-- 

difficult characteristic to define -- far people may reject an innovation for any of 
a multitude of reasons. Nevertheless, if a technology is not willingly used by the 
people, it will never be .successful." 



- 4 

t 0' years later, Marilyn ek0t_tha l o t e r m e d i ~ f l a c h n ~ o g y r ~ ~ ~  - 
- 

-- 

~evj3lopme_ni Group _stated that, "appropriate t 8 c h 9 ~ ~ n o ~ r e & m m -  -: 

the generic term for a wide range of te d hnologies characterized by any one or 

several of the following featurss: 

1 ) low investment cost per workplace, - 
2) low-capital investment per unit of output, 

4) higkdaptability to a particular social or cullural environment, 
h 

5) sparing use of natural reskrces, I 

6) low ~ o s t  d final product or high potential for empl~~ment."  
* 

- 

(Carr, -85) 

In both of these definitions, the use of the word "technology" seems to ' 

L 
encompass a whole range of values and techniques to support these values. It 

may be useful at this point, to examine the concepts of technique and 
C - 

- technotugy m c o b t y  trSociat earrie rs of-Tech n ikjmes forDeP- 
- - - - - -- - - 

# 
~ebbmni, 

-- - i 
Edquist and Edvist (1979) wrote that the concept of technology is very loosely 

defined and even more so the concept of "appropriate~echnology: 

"in many studies technology is used in a very comprehensive sense and the 
term often includes many important phenomena of a social chargcter such as 
knowledge, management, organizationLof work, other elements of social 
organization, etc. R then becomes problematic to study the relations between 
technology and society." i 

X 

- The reasons for this is that the relation between two phenomena cannot be 
satisfactorily investigated if t h y  arsnot conceptual fy disthquished f rom-each -- - - 

other. Jequier (1976) suggested that the term should be based on both' 
"-9" , ~ % c h m t i a g y + t n V a n a ~  suggests 

- -- 

the idea of w=n=ctdries, machines, products dr 
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 als T comprises what can be called, by an 
analogy taken from the computer industry, the software. This includes such 



immaterial things as knowledge, - - - -- know-how, - - experience, - - -- -- education --- and 
--- 

o~gafiis&#iGnal for'~%."~ - - p- - - - - -- - - -  
'9 

% - p---p - - - - - - - - - - - - 
-7 

Edquist and Edvist (1 979) have' suggested that technique is applicable 

only to the material or physical ele ents of what is often called technology -- 'il 
'such as tools, machines; and.implements. While technology is inclusive of 

1 
P 

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

and organization. The importance of these concepts lies with the effect of - 
- - -p - - - - -- --- 

techniques on societyand h o w t i G c h n o l ~ E n  bepapplied to benefit society. , 
7 - 

Jequier (1 976) noted that: 
J 

"The societies which today are highly industrialised owe their development not 
' 

merely fO %he kvention a& wtdespFead ~ k a t i u n  of new types of 
machinery ... but also to major innovations and gradual improvements in 
organisational forms 'and institutional structures." 

\ 

Based on the concepts of "technique" and "technology" the definitional 

field of appropriate technology lacks clarity. Some definitions adhere strictly to 

the use of "technique" as defined above. The literature abounds with 
- - -p - - -- - - - - - - - p- - -- -p - - -- - --p - 

appropriate technologies defined as "light-capital technology" or "low cost" 

technology (Long, 1984). As well, it implies "older technologies" (Betz, 1984). 

However, in the literature there is inmeasing use of a mord comprehensive 

approach to appropriate technologies. These definitions include techniques . 

plus cultural, environmental and other factors that are relevant to the 

development and implementation of a technology. This document specifically 
1 

adopts the latter comprehensive definition of appropriate technology. - 
The process of technological choice is integral to a comprehensive view 

I 

of appropriate technology: 



"AT d m s  notdferan a b s a l u t a p r e s ~ t i n n 4 u t c ~ ~ i l ~ e s o f ~ o s i n g ~ -  
from among a broad range-of options. The ATapproach seeks tmoptimize 

- 

solutions, wherever p~ssible, through reliance on problem-solving capabilities 
-- 

trf WZi p80pl~aswel~asaLsensltryltyfd~envlr0nmental and C U R ~  ral impacts" 
(Evans, 1984). 

'Etsawhere, emphasis is ptaced on the inclusion of all degrees of sophistication 

.ef technology within the definition: 

"a balanced approach to AT requires that all types of technologies -- advanced, . 
intermediate, and basic -- be considered in the promotion of pomes of 
-cfevetupment--fhe-choice-oftechn~o~yshoutd-be-6a~e-~not~n~o~~- - - - -  - - 

technoiogical considerations and sophistication, but also on economic, cultural, ?- 

environmental, energy fnd social standards" (Schapht, 1984). 

The general definition which this domment will adhere to is the foliowing: .. 

* the concept of aperopriate technology has been identified as technology that 

considers socio-cultural and ecological factors as crucial components in the 

design and implementation of a technology. It is a 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 implementors of the technology to determine 

its social, envir-onmental and economic impact. 

The appropriate technology definition developed hemls based on 

several value criteria. The-fundamental underlying perception is that any 
k 

technology ought to contribute to the well-being of human-beings and t6e 

planetary ecosystem in which we live. The following are the value criteria 
- - -  

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

I. Is environmentally conservatory. The technology is designed to maintain 
- - - 

ecological diversity and sustainability; \ 



opportunity to provide2 service orbroduce a product that they value and 
i 

is valuable for their community; 

3. Is decentralized or community based. This allows for local control and ' 

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

. appropriate for that patjicular area; 
h 

4. Provides opportunity for personal or lo@ empowermend. The process for 
i -- - - - -- - - - - -- -- - - - -- - -- - -* - -- - -  

determining *appropriatenessn promotes personal decision-making skills 

and encourages action based on those decisions. ' This process can 

enable people to effect change in a personally meaningful. way; \P 

5. Is sustainable over the long-term future. The assessment process for many 

current technologies d&s not consider the impact of that technology for 

0 
the medium and long term future. The process for determining 

4 

'*appropriatenessn uses . I present knowledge and skills to project the 
- 

impact of a technology and aims at producing technologies that are' 
- - -- -- - - - - -- - - - - - - -- - - - -- - - - - - -- - - - - - - -- 

sustainable into fhe future. , 

-7 

1.5 Why Appropriate Technology? , 

I 

. > 
4 

For many years, technology has been considered the answer to virtually 

all pr&lems of society. In the last few decades, it has bean realized that while 

te,chnology may solve problems, it may also create new ones. Often these new 

problems are problems of increasing magnitude. For example, - radio-active 
- - 

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

problems for 'generations. During the last three to four decades both 

developing as well as developed societies have been confronted by many 

problems which can be traced, latgely if not exclusively, tq particular 
9 - 

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



a) mounting unemplopent; - -  

b) environmental degradation and pollution; 
1 

c) unequal disfribu'tiorr of the benefits of development; 

- d) increased vulnerability,to policies of other nation*; 

- -- - -- - - - a 

-- 
-- -- -- - - - -- - -  - -- - -  - - -- - - r /  -- - -- - -- - - 7 

He continued that three major problems facing thedeveloped countries arg . 

similar: 9 ' -  

a) alienation of workers from their - work, from the products of their work, 

and from other human beings; 

b) environmental degradation and pollution; 

c) rapid depletion of resources. 

In view of recent evenis in developed countries such asCanada, some would. 

%gust hat unemployment should-also-beadded 10 thkl i~LEvansJ~84) 
- -7 

presented a similar view by stating there is a "present requirement for 

redirecting existing technology ahd for devefoping 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 

technologiesand the subsequent econornic'and social development which 

follows, in a different and more humane light. 

-- - -  - 

James ~ob&son (1985)wrote about a possible shift in tha economic 
- - - - - - - - - - - - - - - - 

base and the implications of this shift: 

"An important feature of an equilibrium economy will be a shift of emphasis from 
bg teckmbgy, as intoday's industry and trypm-industriat economics, to the 
development of advanced technologies of an appropriate form and scale. More 
effort will go into designing and producing machines and sy~tems~for 
individuals and small communities to use. These will be specifically aimed at 



helping_peopl_e to meet more of their own h o u s e h o l d o r 1 0 c a ~ ~ ~ d s h  spheres - 

such as food ancfagricolture,-buiMirtg, repairs ;yldmaintename-of all kinds: - -- 

- - 

leisure and entertainment, and also energy and tran3port. Lore generally, the 
ate WIF have a* much 

greater influence than it does today - the idea technology ought to be 
good to work with, sparing in its use of a good end product, - - 
and be kind to the environment." (in Carr, 1985) i 

L 

\ i 

Such an alternative view of technology and society deavors to remedy some. -- 
of the perceived problems of today. & I 

"alternative" view of technology play?" and "what is its:impcrtance for 

Aevelopment of new technologies?" It has been suggested that appropriate - 
- - 

technology is a concept that does have a significant role to play especially in 

developing countries. As early as 1977, the Advisory committee on the- 
ax > 

Application of Science and Technology to Development (A.C.A.S.T.) wrote: 
' "7 

I 
"There can be no doubt that the question of the use of appropriate- 

technology for developing countries has in the last few years gained 
international acceptance. Consequently, the UN Conference on Science and 

- - - - - - 

Tech n6log)i for-W velw mentls BountTtoconS~~TtT@CA-ST, 1-977) -- -: - 
- 1 

- - 
Edquist and Edvist (1979) conclude that appropriate technology is a * 

concept which win - play an increasingly important role in development plans P 

and subsequently, there are good reasons for a close scrutiny of the grounds gr 4 
advancing the underlying theories and arguments. As further indication for the 

acceptance of this concept, Jecpeir and Blanc (1983) wrote after an extensive - 
- 

survey of AT organizations, 

nth& ww a mas c o n t r o ~ ~ s i ~ ~  s t a d e d w - m m m ~ a  rather- rather- - 

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 

" t e c M o g y ,  once deri6ecf-as a rather pmtbss diversion f rum the reat issues of 
industrialization and economic growth, is now increasingly recogfiized as' a 
serious if still incomplete technological option for both industrialized and ! 

developirrg nations." 



applied only to rural areas in developing countries; its basic principles are 

universal." Finally, Baron (1 984) writes that "taken togethe'r, the books and 

policy statements di'scussed confirm that, 'appropriate technology' has achieved 

respectability as a.n approach to economic development." The literature 
0 

suggests that use of appropriate technologies is a strbng factor in current 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - 

0 1 - 3  

regional development. Further, the concept of appropriate technology may 9 

support development of new technology which foster sustainable economies - 
and has positive environ&ntal and-social impact. - 

- - 

L 
- 

, 1.6 Some Exampl of Appropriate Technotogies ' - - e' 

i. 

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

technologies. Examples include: small-scale organicfarming instead of large- 
- 

,scale energy intensive cultivation techniques; locally built, small fishing long- 
- - - - - - -- - - - -- - - - - - --- - -- - - - - -- - - --- - - - - - - - - - -- 

liners in Newfo~ndla~nd that ultilize local materials and skills; a solar crop dryer 

in Columbia; agriculturat implements of simptified design for use in tropical 
P 5 

agriculture; use of passive 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 .I provides examples of how 

5 

technologies fit theTabove definition. 

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

The use of appropriate technologies does not, in fact, limit the usefulness 
r1 

of advance6 technologies. ~ o ~ ~ r o p r ~ e t e ~ h n 6 ~ 0 g y p r o ~ c ~ h ~ u d e  the 
,- 

use of personal computers in an Italimbiogas plant; microelectronics in textile 

production: a cottaie industry in the US, and a family firm in the UK; and a good 

example of an appropriate "new" technology that warrants further descripkn --B 

. - 
3 



T e c M o g y  Environmental Cultural p - 
i 

Fishiirg Long- construction uses locally 
liner tocatty avaif- A made; 
(Newfoundland) able material; locally 

small scale; owned; 
decentralized impact 

- - -- - - - - o n ~ ~ s h e ~  ---- - - - - - - - - -- - - - - - - 

Passive Solar 
House 
(Canada) 

use results in conserva- 
tion of non-renewable 
resources; - 

environmentally 
benign; 
decentralized 
impact on local 
envirenm,ent; 

Lorena (Mud) ' 
Stoves 

- - fGu&emsttstf 

uses less firewood 
to cook meals thereby 
deerestsfng-d9fmeststtioy- 
household environment 
is cleaner as smoke 
controlled; * 

uses small amounts 
of focally available 
resources (clay) to 
ctonstruct; - 

- - 

/ 
pteasant 
to live s 

in; 
increases 
local self 
reliance; 

increases . 
time avail- 
a&&*rr- - - - -- - - --- 

family as 
less time is 
spent 
gathering + 

firewood; b 

inexpensive 
to build and 
own; 



- 

electronic load-controlled mini-hydroelgctric projects in Columbia, Sri 
- - 

~ a n k a  and Thailand (Bhalla &me~,  Stevens,1 984). ~ h i s  description may be . 

found in Appendix A. 

I 

h summary, it can be said that appropriate technalogies are an 

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

present and future -- needs of - - the - - - environments - 
- -- -- in.which - - they - are --- employed, - 

4 *. - 

- - - - -- - 

generally aimed at producing decentralized, local results adapted to a 

community QJ- personal level. Jequier (1 976) suggested that ATs represent 

what might be c&ed the social and cultw&dimension of innovation. That is, ' 

the value of a new technology lies in its adaptation-to the local social and 

cultural environmeni as we1 l 'as with its economic viability and technical 

soundness. This type of scheme encourages local employment using local 

resources. The methods that are used stress an awareness of long term 

implications far the heakh md~alfaredsmetyandthe environment. --- - - - -- 

The questions that might be raised at this point might be are not ALL 
b 

technologies supposed to benefit society? While it is agTeed here that yes, all 

technology should be applied toward this end, most are, however, regulated by 

other factors. It is beyond the scope of the present discussion to deal in depth 

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

conventional versus appropriate techmlogical development ecoriomies. - 
- 

t 
e - - 

h 

Edquist and Edvist (1 979) wrote that, 
L 

The concept 'appropriate technology' turns out to be a normative concept base ' 
on values, ideologies and interest disguised under a seemingly neutral 
expression. 'appropriate' and not inappropriate techniques should of course be 

5 _ - 



- - -  

, Table 1.2 A Comparison between ~har&teristics of Conventional and 
Appropriate Technotagies , &. 'r - -- 

-, - 1 

General ,Conventional - Appropriate 
Characteristics -- 

Development 
of human well 
being 

Objective: -- Maximize GNP 

Indicator: Level of GNP 
sition of GNP 

, 
Indigenous Technology: 

a 

Mode of 
t. 

Production : 

Imported ' . 

Centralized Decentralized 

Fundamental Local Institutions: 

Local Decision- . 

Making: ;- > Unneccessary Fundamental 
. 

Uniform 
- 

Local Solutions:, Diverse 
- . p-- 

- (after c&, 1985) 



chosen. Who dares to argue against such a statement when it is formulated in 
this g m k t  and seemingty neutrat w a p  

Edquist and Edvist (1979) then suggested that u s j g  such a broadly 

defined concept of AT lacks analytical and scientific value. The, argument is that 

the concept must be more clearly articulated so as the major issues involved - 

will be attended to. ~ c ~ l a r e n  (pers cor~m., 1986) stated that,"dbfinition writers" 
- - - -- - - - 

have not thought enough about the consequences of their definitions. So 

called "blanket definitionsw 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. A 

In "Technology Choice in the Context of Social Values - A ~ rob jem of -. 
I 

Definition", Paul be Forest 61 980) summed up* the concept of AT when he -- 
stated, "Appropriate technology has no intrinsic meaning, but can only be 

understood i n  ha t ion  to specific social, ecmornrC; a"Zf culfurd EfG7ents.". H e C  

continued, 
I 

"what remains problematic ar.3 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 concerning the appropriateness of specific forms and patterns 
of technology remain controversial." 

A 
Thus, the concept of appropriate technologies is a response to cultural, 

environmental and economic concerns and is aimed at developing sustainable 

eammies wtrid are envimnmerrtatty'consetvatory. Cifizens who parficipate in 

appropriate_&chnologies - develop decision-making skills as well as an 

awaeness of local cultural and environmental issues. 
d 



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

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

This type of ducation has an overall objective of s~stained~human and 

ecological well-being. The author contends that science and technology 

education today does notconttibfie sgnifiancatly fowarrFthis abjectha The 

educational model propsed here therefore, is of a "social reconstructionist" 

nature and envisions change in societal, technological , and ehvironmental 

heraction (Eisner and Va%nce, ? 979). The specific nature of this change 

includes better understanding & thepatural world (including science and 

technology) as well as opportunities for studentssto create personally a vision of 
* 

t 

a- better world. 

b 

j 
The development of technological options, consideration of 

- - - -  - -- - - 

environmental impact, and awareness of socio-cultural consequences of a 

technology require knowledge aod skills by the people involved. People need 

the opportunity, through'education, to gain knowledge and skills in decision- 

making and technological assessment. 

There have been calls by various educators and analysts of appropriate 

technology 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 mncept of appropriate technology was 

developed, John Kerineth Galbraith suggested the need to emphasize a 

bafanced approach t education, one that includes encouragement of creative, P + 

innovative thought. He wrote: 

a 



"Qne branch otconventional wisdom clings nostalgically to the conviction 
- 

that bi3lCant, iahW,- WiE&7fl-%fitTe%s areSta a-prinF-tpXKStiwrnentof - _  . technological progress and can occur anywhere and to anyone ... But in the 
. #@, 4fwov&bfi*s beme-a*mgmm&m& t f F t m  *-The - 

extent of the resufts is predictably related to the quality and quantityof the 
resources being applied to it." 

i 
(Galbraith, 1958) - 

\ 
v 

M-ore recently, Betz (1 984) wrote 4 t the difficulties in developing new -- 

appropriate technologies are substantial. 
a - -. - - - - -- -- -- - 

"We have buiit educationat and research facilities aimedYat the invention and 
development of tool? and techniques that tend to be more capital intensive 
rather than less so. The difficulties to be addressed in looking at the opposite 
side of this coin cannot be ov.eremphasized ... It is more than a question of 
& r W  suEd fInancla4 z- Ct 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 developihg count~ies, tend to build in 
biases, capabilities, Ad value structures that make it very difficult to invent and 

' conceptualize low capital investment alternatives." 

The need for developing new appropriate technologies clearly indicates 

a need for educational programs which will educate people whb are aware of 
- - - -- - - - - - - - - -- - - - - 

technological choices and their implications as well as people who can 
1 

' generate and irnplemerit innovative appropriate technologies. Are people 

knowled able enough to know how to choose a technology, or do they even 
1A 

realize they have a choice? Dyrenfurth (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 of the existence of 
t 

technology. What is needed, are p r w m s  that develop knowledge and skLUs 

concerning the application of technology. Further, that an understanding of 
\ 

tBCtUEOIogy a d  an abitity to apply that k n o w m e  is essential in aft students' 

education. 



This document contains a proposal for an educational model which will 
- - - - - 

attend to these issues. The model will endeavor to incorporate a multi- 
i 

disciplinary approach to technological understanding. It will include the 

educational disciplines of environmental education, values education, and 
w 

science, rnhnology and society education. Throughout these fields the issue of 
* 

values a@ 

the model. 

raised and consequently, this is a theme which is found through'out - .  

- 



i 

2.Q I udinn ti, the Uterature Review t 

The purpose of this review is to provida background information to help 
2 - 

identify the educational disciplineS which must be included in M o d e l  of 

appropriate technology education. It will thus also provide an overview of these 

disciplines to facilitate understanding of appropriate technology education in 
- - -  

the widest sense. L 

Environment Canada (1984) provided input to the Royal Commission on 

the Economic Union and Development Prospects for Canada and urged 

government commitment to open dialog concejning the themes: where we are 
&+ 

as a society, what do we want for the future and how will we attain these future 
P 

goals. They wrote, "to navigate the passage to a more sustainable future, it will 

be necessary to steer a difficult course between social disruption and self- 

defeating-attempts to presewB -the-stat~s-~'~{EnviromntXan&a, 1984). 
\ -  

This idea, which implies a needIfor a balance between progress and the status 

quo, provides the backdrop to this study. 
I * 

In education, there are many calls amongst educators and scientists to 
d 

have students examine these issues and explore alternative solutions (Mertens 

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

(I 984) encourages Canadian citizens to consider their environment, 

employment, and lifestyle to provide for a sustainable future. Appropriate 
E 

technologies, as well, employ in their design and implementation, consideration 
-- 

of environmentafand socio-cultural factors. Thus, an education for appropriate 

technology must examine environmental and social concerns. Inherent in these 

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



- - - - - - - - - 
- 

-- -- -- - - - - 

and society. The educationaf disciptines which endeavor to address these 

technology and society education. ?he literature review will examine the %h 

h - 
rationales, definitions, and processes of each of these fields. 

l- 

2.1 Introduction torEnvironmental Education and Appropriate Technology 

The concept of appropriate technology utilises a framework frem whieh-to 

consider the "appropriateness" of technology. Foremost within this framework is 
- 

the environment where a technology is to be implemented. lk lhe decision- 
\ 

making process for appropriate technologies it is believed that primary 

consideration should be given to the "context" of the issue (Benmokhtar, 1983). 

Therefore, environmental education which examines the interaction between 

society and the environment and vice-versa, wpuld seem particularly relevant to 

a model for appropriate technology education. a 

2.1 .1 Rationale for Environmental Education. 

The field of environmental education has grown largely because of an 

awareness of societal impact on the environment and vice-versa: The rationale 

of environmental education is aimed at developing a world population 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 f 

env?onmental action (Stapp, 1982; Johnson,Champeau, hewhouse, 1980). 

Approaches to environmental education, like many educational 

processes, vary considerably. Generally, it-has been suggested that in order to 

encourage people to listen and act with comprehension of the issues, the 
I 



vocabutary and idiom chosen muft-be compatible with the-intefes&&tb------- - 
- 

people involved (Brown, 1982). Program are undertaken in school classrooms - - 

and in non-formal educational institutions such as museums, aquariums, and 
< 

nature parks. Accordingly, different approaches are usually a reflection of the 

particular aims of the institution involved. However, there is general agreement 

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

2.1.2 Definitions of Environmental Education ,& 

It may be helpful to discuss briefly the antecedents of environmental 

education to gain understanding of the history of.the fielv. The primary 
.i 

antecedem of environmental education were nature study, outdoor education, 
4 

and conservation education (Disinger, 1985). In 1968, Schoenfeld first used 

the term ,"environmental education" in a paper, citing a paper presented to the 

~merican Association for the - Advancement - - - - - - of - Science @singer, - - - - 1985). - - - - In - - 

1969, in the first issue of the Journal of Environmental Education the following 

early definition appeared: + 

"Environmental Education i's aimed at producing a citizenry that is - 
knowledgable concerning the biophysical environment and its associated 
problems, aware of how to help solve these problems, and motivated to work 
toward their solution." (Disinger, 1985) 

Presently, one of the most widely accepted and most often quoted definitions of 

environmenal education was devetoped at the Foresta 

19?9): 

"Environmental education is the process of recognizing values and clarifying 
concepts in order to develop skills and a t t v e s  necessary to understand and 
appreciate the interrelatedness among man, his culture, and hi~~biophysical 
surroundings. Environmental educiation entails practice in decision-making and 
self-formulation of a code of behavior about issues concerning environmental 
quality.' (Cerovsky , 1 979) 



Stapp (1 982) suggsstedsome guirlingprinc-iples 

edumtion. He wrote that environmental education should: 
- -- 

1 .consider the environment in its totality -- natural and built, ecological, political, 

economic; technological, social, legislative, cultural, and aesthetic; 

2.be a continuous life-long process; it should begin at the preschool level and 

cpntinue through all formal and non-formal stages; 

3.be interdisciplinary in its approach, drawing on the specific content of each 
4 - - - - - - -- - 

discipline in making possible a holistic and balanced perspective; 

4.emphasize active participation in preventing and working toward the solution 

of environmental problems. 
- 

A general description of the characteristics of environmental education is 

contained in Robinson and Wolfson (1982) based on the U.S. Environmental 

Education Act of 1970. Environmental education has: 

"h 1 .an interdisciplinary approach, emphasizing nature- uman interrelationships; 
-- 

2.a focus on environmental (artificiallycreated and natural) problems relating to 

the cornmu%ity; - 

3.incorporation of informal as well as formal education programs and resources 

outside the classroom; - 

4.development of a conservation ethic as well as information; 

5.involvement of all ages; .t 

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

and the problem-solving solutions. +, 

In summary, these definitions highlight the concepts that environmental 

education is process oriented, relating to knowtedge, 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 



has an action component. - It - - also - - considers - - - - - - values; --- - -  attitudes, - -- and the necessary 
- 

- - skills for active participation in the. socio-cultural as well as natural - environment. - - 

This model is applicable to urban and rural environments and can be adapted 
8 

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

of these four areas in more detail. 

2A.3 Approaches to Environmental  ducati ion + * - 

P 
-- - 

Environmental education should be holistic: The focus is on natural 

systems by teaching people about natural processes, cycles and resources 

(Mills, 1981). The essence of a holistic approach is a focus on the interrelations 

of how the human species inferacts with the environment. A holistic education 

as well implies a non-reductive perspective concerned about whole systems: 

learning the parts of a system with a multi-disciplinarj methodology while 

referring back to the whole system. This process is aimed at developing a world 

population that is aware of and concerned about the total environment and its 
- -  - - - - - - - -- - - -- - - - - - - - - - -- 

associated problems, and which has the knowledge, attitudes, motivations, 
- - 

commitments, and skills to work individually and collectively toward solutions to 
P 

cu r r~p rob lems  and the prevention of new ones (Stapp, 1982). 

bvironrnental education is multi-disciplinarv. It explores an issue 
\ 

through a variety of disciplines. There are two basic approaches suggested to 

be included in environmental education: ecological and ethnological. The " 

ecological perspective looks at relationships between living organisms and 

their environments, while emphasizing the biological and physical aspects of 
- 

change, and examines the extent to which species-are dependent on dynamic 

forces and the limits to their adaptability. The ethnological perspective studies 

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



future (Aldridge, 1981 ). Both ethnological and ecedogical- perspectives shed 

light on the dynamics of change, the sllrvival of*communities, and the extent to 

which environmental changes can be assimilated without destruction of species 

or comhunities. These are two important components of the multi-disciplinary 
- - 

nature of environmental education. Specific disciplines such as science, social 
- - -  - -  - 3 - -  - -  - - - - 

-- - - 
studies, history, art, and science and technology education, for example, are 

utilized depending on the issues examined. 

- 
- 

Environmental ri It is suggested that education is issue o gnted. 

environmental education should be concerned with "real-life" issues for 
., 

students such as: pollution, population, urban and rural planning, economics, 

tedhnology , energy, transportation, conservation, and resource allocation 
r) 

(AIf,I 981). Other issues include: 

-holistic lifestyle assessments - which analyse basic human needs, lifestybs 
- 1 

and values, 

-farecasting, planning - and policy formulation - which focus on managing the 

envirGnment, use of resources, and forecasting the impacts of our present and 
- - . - 

alternative technological paths, and 

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

futures (Mitts, 1985). 
- -- - 

Finally, environmentat education has ~ a c t i o n  componenl. Hungerford 

and Peyton write (1980): "The UNESCO-UMEP Declaration calls for individual 

participation in environmental issue remediation. Further, UNESCO-UNEP 

~ e s e a r c h  reports a paucity of programs involving receivers in issue 



develop - - action skiffs, the tileratwe ramins heaviky weighted toward awareqess 

of environmentaf problems. 7he inference may be made that most writers 

prceive that awareness can; in fact, lead ta effective citizenship 

responsibilles. However, theh also exists in the literature both intuitive and 

empirical evidence that this is not the case ( tiungerford and Peyton, 1980). 

Thus, it is critical that environmental sducation not only include environmental 
- - - - - - - - -- - - - -- - - 

. * - - - --p-- - -- - - - -- 

1 

issues, Qut also incl& process and content related to personat and group 
t . k 

decisioh-making and action skills. h 

Y -- - 
9 

2.1.4 The Process of Envir5nienfaJ Education . . 
- - 

Environmental education k an integrated process focusing on human 

relationships with natural and man-made shroundings. It can occur as both 
-* 

formal and informal education. The process of environmental education has 

(Mills. 1981). Process education is the way one Learns regardless of 
C - 

matter. This component uses the leameh environment to instrucf him. 

The content component is the study of human-environment inter-relationships. 

Both components are inter-locking and inseparable in a good program of 

environme'ntal education. Environmental education provides opportunities f6r 
I .  - 

aiternate ways of thinking , as welt, it is distinct way of teaching and learning 

%kf%mm ~ u t t ~ n e d ~ ~ ~ ~ ~ ~ r ~ n ~ n ~ ~ ~ t i o n p r o r a m s  
4 

*activity-ti&" but 'framework poor (n.d.). Thus, the process of environmental 

education can get side-tracked or given up altogether. He suggested that 

$@aches think about their teaching strategies in a "developmental sense." To 



ag,e or dauetapmem ~ a t  lha&mmp m a r - 4 3 - - p i  . 
that ehironmental education be recognized as a continous interactive'p?ocess, C 
geared towards the levt3l of t h ~  participant. 

In summary, environmeataf education examines the interaction between 

society and the environment and utilizes a process which recognizes values 

among society, technology and the environment. The focus should be n 

educationaf -- process that is hofistic, muttibisciplinary, issues oriented and 
-. 

develops decision-making and d)%t$)kiis composes a cornpiete 

enviranrnental education . rn. 

)c 

C 
2.2 Vafues and Educ'ation 

The question qf values ahd education is one that prompts many 
- - - - - - - - - - - - - - - - - - divetgeritanswers: However, svei~l~e-tsnosTm~~ TgTiTanswe r ,  rt IS a 

q&ion that does need to be addressed. Becaus il the field of values 

education covers a wide range of acfivities, the focus of t h i ~  part of the fiterature - - 

review will focus specificali) on the application of values curiicuia to 

appr~priate technology education. Thus, the disdussion wit! cover the 'catfunate 

and definitions of values development and specifically on the process of values 
L - - 

ciacPfication as an educational methodology. 
- c 

science, sociaf studies, and the study of technology. Therefore, when fookrng at 

the qiirestian nf uaitres and apprapria& &&malogy education, 1Mr;lrure 

concerning values and the above disciplines are relevant. A fieid of educatjofl 
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2.2.1 Rationale of ~ H ~ u e s  and Appropriate Technology Education 

--Mertens and He % rix (1982) suggested that new educational programs 

are needed to deal effectiveky with the vaiue/moral/ethical issues raised by the 

appficafbn df newscientific knowledger Rapid changes in science and 

techmb& greatly incrsass the nsed for people to ,have input into decisions in 

the areas of science and &blic policy. As well, there is a call for increased 
-- - 

scientific and -- technological - - literacy - of - -  students - by scientists - and - educa!ors 

(Barman, Ruscho, Cooney, 1981; BSCS, 1984). An educajion that examines 
r' 

the "appropriateness" of technotogies must be concerned with the application of 

technology and its consequences. The interpretation of the consequences of 

technofogy generatty includes value issues. 

knowredge to help solve personal and societal problems (Mertem and Henddx, 

f 982;byrenfur•’h, 1984)- in these programs, opportunities should be provided 'I 

f 3 r  students to interact with their peers and adults @garding science and 
- s 

technobgy that wilt have personal impact on them (Barman et a!., 1981). 

Applying knowledge lb solve personal and/or societal problems involves 

ust!ues. Values must !B clarified and examined in a problem-solving process in 



- -  - - -- - - -  - 

2.2.2 Definitions of values ~eve lo~men t  - 

- - 
Louis E. Raths, Harm@, Simon, in Values and Teaching (I  978) wrote that 

- - c 

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

value is developed through the following steps: 
I 

1. Choosing - the person must be able to select what he or she perceives- - 
n 

to be good or bad freely, from a series of alternatives, and after 
- - - - - - - - - - - - - - - - - - -  * - - -- - -- - - -- - -- - - - -- - - - - - - - Q 

thoughtful consideration of the consequences of each alternative; 

2. Prizing - After the person makes his or her selection, he/she must be 

satisfied with it. He/she - may -- - demonstrate -- - his satisfaction by publically - - 

- 

affirming his choice; 

3. Acting - The person must act upon the choice with some repetition. 

(in Barman et al, 1981 ) 

Barman et at., (1 981 ) have condensed a ta,xonomy of values suggested 
- - 

by Wathwetet-at;, f +9643. - - f S s i s q M i s p r s s e ~ & t R ~ f w - g f ~ : -  - -- - - - 

- 

& 

Awareness - A person is aware of and responds to a stimulus in his 
- 

environment; #' 

d 

Acceptance of values - a person aczepts that value and makes a ' 

commitment to it; 

~keference fbr values - the person has formulated a general guide to 
1 " 

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

Further, they add, "because values moM our behavior, they are developed 
- - - - - - - - - -- - - - --- - - -- 

2 .  

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

scmething that is constantly'being shaped by our daily experiences." 



43979 iRat&wk&qmentof vrllues is a p s r ~ a n d - a k - ~  Yt 

is nut something that is completed by early childhood. As the worfd changes, as 

we change, we have many decisions to make and we should be learning how 

to make these decisions." f Raths et a!., 1978 f Gazda, Ashbury, 8alzer, Chifders, 

Waiters. (1 977) add that significant iearning occurs more readily in reference to 

provide of5portunifIes for cantact with problems and facilitate personal 
D 

~esofution of these issues. 

2.2.3 The Approaches to Values and Education 

Some approaches to values and education emphasize a view that there 

are identifiable capacities necessary for the practice of any morality. John 

Wilson et al., (1 975) stressed the development of empathy as well as an 

awareness - - 
-- of consequence.s - - - -- - - - - of - action. Oliver - - - - - and -- - Shaver, - - - - (1975) - - developed - - - a 

--  - - 

pub!.&ssues social studies curriculum that is derived from value concepts 

assumed in tho ideaaf democracy. The most abstract, - or highly evotved 

concept beihg a respect for human dignity. The curriculum is desigled to 

develop student recognition of, and to resolve value conflicts in the area uf  

public policy debates. Central to this approach is instruction and practice in the 

use of "rational consent" in decision-making. @ 

G 
- - -  - -  

Lawrence Kohlberg has identified six%tagesF of moral development 
- -- - - - - - -- -- - - - -- - - - 

which are arranged in a seqcente (Barman et a]., 1981, Lockwood, 1975). 

Eaci! stage in Kohtberg's model reprewits a point of view on various ethical 

YSS iies. Barman et ai., (1981) state: "it is Kohlberg's ontention that a person 

cannot resch one stags before experiencing a preceding one. However, this 
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person could opeTate-ZanestageXt FeFeFtba€k tea-bwe: one in certain - - 

situations-" kw~$nhlharn'aracalrrh indiwtesht w i n a l i  stclt~es- -- -- 

progress through a similar sequence. Kohlberg's theory is applied in a 

curriculum which facilitates arid stimulates development through the stages 
u 

(Galbraith, and Jones, 1976). 

2.2.4 Process of Values Education: Values Clarification 
- - - - - -  - -- - - -  -- 7 - In Values and Teaching, Raths et at., proposed another model of values 

development (1 978). They argue that many people do not have a'clear set of T 

values and may be "apathetic, confused and irrational." They have developed a 

teaching methodology known as the values clarification process, which is 

aimed at helping children to beCmore "positive, purposeful, and enthusiastic" 
, 

# - 
(Raths et al., 1978). The emphasis of this methodology is on the process of 

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

as especially suited for the clarifying process: 
- -  - - - - -  -- - - > -- 

"value indicators" such asgoals, aspirations, attitudes, feelings, 

beliefs, activities, and worries; + 
-- 

personal issues; 

social and societal issues, such as the relationship between an 

individuaC and society and identification of societal goals. 

The process of values clarification has basically -- three steps: 1) attention is 
\ 

- - 

focused on an issue in fhe student's life; 2) acceptance of student is 'i 

communicated; and 3) an invitation is offerecho reflect fufher on choices. 

prizings and actions. -- 

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

stirred up controversy with the values clarification model. Kazepides (1 977) 



values. He stated: - - - - - I  - - 

"There are no value criteria in the 'process of valuing' 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 logicaj 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.?" 

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

- 

~ockwood (1 975) pointed outthat the relativistic ethical position of values 

clarification has some central arguments against it. The fundamental issue he 

said, is that it can be used to justify virtually anything. Kazepides (1 977) - 

concurred, stating that it is: . 

"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 intelligence 
and choice any role in influencing the course of human history."' 

theory is that the relativism or unconditional value acceptance is a "valuing 

process." While many may argue against Rath's equation of values with the 

valuing' process, it still remains that the techniques of yalue clarification, using 
- 

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

skill.(Mertens and ~endrix,  1982). Mertens and Hendrix (1 982) suggested an 

additional examination process while stressing that "methods are needed which 

do not impose teacher vatues but ratper clarify student values and help students 

Mertens and Hendrix's (1 982) model focusses on clarifying and dTcision- 

rnakirlg skills. It is an eleven step process that not only includes identifying and 

considering sdlutions but assessing and examining alternatives. The process is 
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- 

summa;ized in Table 2.1. They write that this "model for bioethical decision-- 
* - - 

making (is) designed to e udents to clarify their own ~a lues  rather than 

have theirinstructor's values imposed upon them: The modelstresses 
e 

examining l alternative solutions to ethical problems and the conseq&es of 

these solutions." 

- The focus on examination of alternatives versusmerely clarifying values 

is a crucial concept according to Kazepides (1977). He wrote: 

"one can make his ideas clear although their correspondence with reality, their 
consistency and cogency, their worthwhileness can still remain ;luestionable. 
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 implied by 
the word clarification." 

J' 

It would seem that Mertens and Hendrix (1982) have provided and 

example of a successf~l complimentary model that provides opportunity for 
- - -  

clarification and examination of alternatives. ~ h e y  report that in 1 982 , the 
0 

model for bioethical decision-making and the associated case-study approach 

were successfully implemented ima variety of situations. 
L 

i 
2.3 Science, Technology and Society (STS) Education 

This literature review has so far covered erivironmental education and 

values education as an appropriate technology educational model is influenced 

by environmental and value considerations. The last section of the review will 

cover science, technology and society education. This multidisciplinary field, 

like-appropriate technology education, stresses the connections between 

science, technology and society. 
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1. IDENTIFV PROBLEM 
-list why the issue is a value/etbical 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 least 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 USTNG THE SOLUTlON YOU RANKED LAST 
C 

6. 
li 

LISTCONSEQUENCES OF ACTION IF YOUR PREFERRED SOLUTION 
WERE IMPLEMENTED WORLD-WIDE L 

. 
y. - 

7. ASSESS EACH CONSEQUENCE, USING YOUR VALUES, AS BEING 
"GOOD" ORG "BAD" 

8. TALLY YOUR ASSESSMENT FOR STEP ~PDETERMINE IF THERE IS I 

ANY DETRIMENTAL CCWSEQUfWCE THAT .5 OVERRULES THEBENEFlTS -- 

OFA SOLUTION 

9. SCREEN YOUR PREFERRED SOLUTION THROUGH YOUR ETHICAL 
PRINCIPLES 

-go to step 4; 
-if in' agreement, then go-to step 10; 
-if not, modify 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 SOLUTION 
- 1 =htghly m~tfident, 5=no confidence 

(afterertens and HendriF, 1982) - - 



a- -- - - -- 

Recently, discussion has been renewed as to the best approach to 
'1 

teaching about science, technology and society (STS). Brinkerhoff (1 985) 
- 

wrote that "we do not need expensive new courses so much a's a new thread of 

concern running consistantly through the old ones, giving our students a sense 

of the social relevance of science." Others respond however, that new courses 

are needed thatstress learning science, technology and society together in a 

separate,course (Cunningham, 197 1 ; Rip, 1979;.%~Cs, 1984). Brinkerhoffp 

(1 985) cautioned that the movemfnttowards integrating STS is still~"grassroots" 

and its philosophic arguments are largely unsupported by sbholarship. 

However, there are present in the likerature numerous citations related to STS 

courses, science and society courses, and I how to adapt traditional science 

courses into ones -- that consider the social or technological implications of 

science. The following section is concerned with the rationale,definitidns, 
- - -  - -2 

appr~-ar;t!es, and processes of STS education (including science and society 
- 

-/ 

education), technological literacy, and technological training. 

2.3.1 Rationale of Science, Technology and Society Education . 

During thedast 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 knowledge and skills related to the connection of science, technology and 

society to solve these problems. Jequier and Blanc (1 983), writing specifically 

about appropriate technology,stwd that information alone does nct assure 
\ 

innovative approaches to thess problems. As well, Beisenherz (1 982) wrote 

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

indicate large discrepencies between the tated goals or objectives and what 



happens in the clas$room, Goals ?eGted to the persSSiiseof-E6nie %id--- - 

are largely ignored in practice (Hurd et al., in Beisenherz, 1982). Thus, there is 

aka11 for more research and literature on approaches to STS and science and 

society education. - - 
1 

2.3.2 Definition-s of STS 

of STS courses or the addition of an STS approach to 

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 sciencb now effect the majority- of 
scientists, gnd not only the elite, as in the 1920's. The social pressure on 
scientists, 9s reflected in calls for more accountability and more relevant 

> - research, is now very widespread." -- 

- -  

- - 
This situation prompted one authorto propose the "kch Theoryt' 

(Cunningham, 1971). He suggested that the majority of people concerned , 

b 

about the impact of science and techklogy, 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, engineersbfor example, had knowldege and skills 

but lacked the "itchn and saw no need for action. Thus, a ne& existeddor an 

integrated program to educate both scientists and non-scientists about the 

consequences of science and technology on society and ~ice~versa. 

2.3.3 Approaches to STS 

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

have been developed. In 1984, the Biological Sciences Curriculum Study 
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(BSCS) published an E i f ~ i s c i p l i n a ~ p r o g r a ~  dGsigriedfo educate attzenry 

2 - consequences for both present and future policies." Bybee et ai, (l 's8l) argued 

for an expanded view of science teaching, one that originates in the connection 

of science, technology and societymd considers "human ecology" or the - 

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

literature reviewed stressed the the consequences af the interaction betwean 
- - 

science, technology and society as well as a method4for informed decision- 
-- 

making or assessment. The question of values in proposed decisio'n-making 

models were cited as an important consideration (Mertens and t-tendrix, 1982; 

BSCS, 1984). 
f 
t 

The goals of science, technology and society education (as well as ! 
I 

science and society education) stress the interaction between these disciplines 
I -  

therefore such a program must be interdisciplinary. However, as previously 

noted, there are two significant approaches to this area. These approaches are 
L 

reflected in the goals of the curricula. The adaptation orientation stresses the 

scientific process, while the STS course orientation stresses technology 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 emerge: 
\, 

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

,application of the results of the scientific process; 

2. Understanding the relationship between science, technology and - - 
society and its consequences;. 

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

for solving personal and societal pr'oblems related to these 

disciplines. - 



Table 2.2 Some Goals of Sc ienc~ and  Socbty and S c j e n c l e , I e ~ o l o g y - m d ~ ~ ~ - ~  
Society (STS) Courses 

SCIENCE & SOCIETY STS 

-understanding science as a -development of 
process; scientific literacy; 7 - 

-understanding basic scien- -education about the inter- 
tific faws and principles; relationship of science, 

technology and society; -- 

-understanding the relation- 
ship of science and society; 

-recognition of the key 
differences between science 
(knowledge) and technology 
(application of knowledge); 

-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: 

-assessment of technological 
innovations; 

- - 
-raises value questions 

regarding society, science 
and technology; 
- - - - - - -- - -- 

-includes a decision-making 
process for every-day 
issues; 

-seeks a role in creating 
a society where science 

- - and technology promote 
human well-being; Ld A 



- - - - - - - - - 

2.3.4 The Process of STS 

The processused to attain these goals suggests {hat new teaching 

methods are needed to add to the traditional methods (Martens and Hendrix, 

1982;  bee et a1.,1981; Brinkerhoff, 1985). Beisenherz (1 982) concluded that 
. e' 

I 

teachers must have skills not normqly required in the more traditional 

programs. The approach the classF-oom teacher sEould have is one that will 

"encourage and tolerate conflicting viewpoints, demonstrate technique of 

-questicning and group discussion, foster group problem solving and decision- . 
making techniques, and will not force closure on discussions" (Beisenherz, 

1982). Addinell and Solbman (1983) added that a science and society course 
- - 

emphasizes pupil participation and "teachers need to provide a setting and a 

- focus within which pupils are encouragedto discuss and offer their opinions." 

Further, the teacher's role is to have varying viewpoints thoroughly considsred 
i 

but that "while it is quite natural for teachers to express 'a personal opinion,'it 

would be wrong for them to insist that such 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 (1 984) further 

-explained that "literacy" means not only awareness and understanding 

technological principles but the ability to apply the principles. Trzining, 

however, focusrs on the transfer of skills and application of those skills: 

Despite 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 comprehensive approach, which may be tikeneel to - - - -. - - --- -- - - 

Y 
technological titeracy. - 

. = 

Many Third World countries: for example, have undertaken de"elopment 

projects that involve qew tectfhologies. Yet as Hancock (1 984) stated: "attitudes 

to technology transfer ham undergone a series of shifts, which began with z 

reactionagainst technology." The transfer of technology through training has - &  

become increasingly unacceptable in many situations: There is now support for 
4 

a new process which includes the "know-how" or "development of human 

resources" as we! as skills in use of a particular technology (Spielman, 1981 ; 

Morgan, 1983). It is suggested here that use of appropriate technologies with 

new approaches to training are ideologically cons is taM=d  can enhance 
- - - - 

overall effectiveness of the development process. 

- 2.4.1 Definitions of Technological Literacy and Training - 

TechnologicaJ literacy involves all the domains of human behavior - 

% 
traditionally used to encompass the goals of education. Cognitive, affective, 

and sensorimotor goals are all well represented in the literature addressing 

technological literacy (Dyrenfurth, 1984). Technological literacy involves a 

variety of technologies, educational goals, and individual perspectiies,, 
i 

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

Morgan (1 983) 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 training ; knowledge or skills cr bofhfhatneedp- -2 -- - 

to be addressed; 

4. identify the educational background of the trainees, incorporate this 

knowledge into the process; 

5. identify the specific learning objectives of 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." 
- - -  

u Hancock (1 984) 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 "reluctance to'accept innovation" is a large 

obstacle to training and use of new technologies. Hancock then proposed 

models for training that include "alternative communication, open and 

participatory planning, decentralization and localization" during the training 

process. 

2.5 Key Characteristics of. an Appropriate Technology Educational Model -- 

This discussion will concentrate on the application of the previously 

discussed disciplines to the concept of appropriate technology. First, general , 

characteristics of AT education will be outlined. Then, the,s_e characteristics will 

be applied to develop a curriculum model, "Toward Appropriate Technologies." 



The design principles and specific.characte~istics of the model will then b e  - 
- -- - - 

7 

discussed in chapter 3. 

8 

To begin the analyis of appropriate technology education, one must turn 

to the characteristics of appropriate technology itself. As has been discussed 

previously, some of the key characteristics of appropriate 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 andlor implementation of the 

technology. 

Thus, by combining relevant knowledge of environmental education, values 

education, and science,~technology and society education, then applying it to '* 
the concept of appropriate technologies, the suggested approach for 

/- 

appropriate technology education will have the following necessag 
%P 

characteristics: it will be holistic, multidisciplinary, issues-oriented, a% have' an. 

action component. It may be, useful to expand upon the above characteristics to 

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

1. AT,education should be holistic - taking a "whole system" approach. 

 he components of AT education work together through a variety of means to 

provide a holistic view of the environment and the technologies used within the 

environment. AT education does consider appropriate technologies specifically 

and explores in a whole systems fashion the definition of what is appropriate to 

that particular environment, culturQ (including attitudes and values), political . 

a1;5 sonomic system. The concept of viewing a technology holistically is 

inherent to the definition of a~propriate technology. 



- - 
T 

2. AT education should be . . 
molt&cbtinary - it includes scbxe;s&iat - 

studies, arts, values, and technology education. Appropria~ .tenalag)r 

considers the biological a ~ d  man-made environment (socio-cutural) as the 

primary components to a system. A technology has to function effectively within 

these environments in order to be appropriate. The wayLin 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 
P 

example, are used to study 'and propose solutions toproblems posed by 

contemporary technologies. 

3. .AT educat ion shou id be 'ssues I on 'ented - activities are related to 

issues that have personal meaning for the participants. The isslies to be 

considered by AT education are delimited by the issue of technology and it$ 

relationship to the environment in which its used. Strass is placed on 

considering all options, from "alternative" to "high tece technologies from a 

personal and local perspective, 
i 

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

decision-making process that is designed to apply knowledge and skills 

towards appropriate personal action. Current research indicates that in practice, 

the action component of AT education is the predominant method that is used 

(Reddy, in Bhalla, 1979). The emphasis is placed on diffusion of information 

and Bncouragement of the use of the technology (Jequier and Blanc, 1983). 

The objective of AT education, it is proposed, d- to generate the understanding 

of the need for informed action in relation to the use of technobgy. 



CHAPTER 3: AN APPROPRIATE TECHNOLOGY EDUCATIONAL- ---- - - - - - -  

* MODEL: "Toward Appropri te Technologies" .> 

+ - -- 

3.Q Introduction -a 

The discussi~n has reached a point'where knowledge of appropriate + 

techno~o~ies'and the educational disciplines of environmental education, 
0 Pi 

values edication, and science, technology and, society education can be 
. -  c. $ 1  

'applied to the foimulation of a curriculum model about appropriate 

~echnologies. Such a model can assist curriculum deveJopers and educators 
,F 

interested in expanding curriculum currently available concerning science, 

technology and their impact. This model is applicable for secondary and post- 
1 

- - 

secondary students. Although it has a multidisciplinary aSpproach, its content is 

especially concerned with environmental studies, natural sciences and their 
* 

application. 

A ten step curriculum development modei wzs used to formulate the 

t model "Toward ~ ~ ~ r o ~ r i a t e  Technologiesw. This method was developed by 

Gibbons (1986) and consists of the following steps. 

1. Analyze the Situation. The context of where the curriculum will. be used is 
- 

studied, a purpose, goal, and/or aim of the curriculum qnti f ied, and a 

rationale for the curriculum stated; 

2. Create a ProgrAm Design. A design is generated for the program to guide its * 
development; 

, . 

3. Develop Curriculum Conteni, Organization, and Goals. 'A comprehensive s 
outline is developed of what Students will learn and accomplish in the - 

t 

program ; 



4. Decide on Learning Activ-ities. Activities are chosen that will ensure students . 
master the content-or goals of the program, and are organized in the most 

effective sequence; 

5. Decide on Teaching Strategies Methodsnare chosen that will enhance 
* 

student achievement with the learning activities, and are organized in the 

most effective sequence; 

6. Prepare an Environment that Supports the Program. Materials are prepared 

for the learning activities, the classroom and a support system; 

7. Undertake a Field Test of the Program. Begin the ir&uctional program, 

evaluate the program while it is undetway, 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; 
J 

9. If the Program is Successful, Decide on a Strategy for More Wide-Scale 
3 

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 

%ccomplished, consider the range of opportunities and renew the process of 

development. 

(after ~ i b b o n s ,  1986) 

This document presents the results of this processthrough to the eighth stage in 

? the above curriculum development process. 

/ 



3.1 Step On'e: Purpose & Rationale 
d 

The purpose of the model curriculum is to have students learn about the 
V 

concept of appropriate technology and how it can be applied in their lives 

towardsdw resolution of problems at every fevel, 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 i n  decision-making and technological assessment. This is 

essential to attain the overall ggal of a future where technology is in balance 
* 

- 

with the needs of the human and naturai environment. The choosing of 

technological g t ions ,  considering their environmental impact and socio- 

polittcal implications requires special knowtedge and skills. As has been 
/ 

discussed, this type of knowledge is ;ken called technological and/or scientific 

literacy. 

Education for technological and scientific literacy teaches awareness, 

understanding and application of key scientific and technological principles 
/-+ 

(Mertens and Hendrix, 1982; Dyrenfurth, 1984). An appropriate technology 
-, 

curr~culum should provide opporynities that foster awareness and 

understanding technological opt ik9as well as application of $e knowledge 

and skrlis with appropriate action. Ideally, this should happen at a personal, 
1 

commumty and global level. Such a program would seem p a h l a r l y  important . 4 

!n the face of accelerat~ng technological advances and the changing needs of 

o u  fu tu re  citizens (Watson, 1983). 



'i - - -  - 

Educational institutions hsve been dealing with the relationship between 
> 

-- 

science, technology arid society through a variety of means. Some p?ovinces. . a, 

British Columbia for example, now offer Grade 11 students a course on 

Science, Technology and Society. The question that remains to be,answered, 

however, is whether these ku rses  will consider a representation of a variety of 

technological options. E.F. Schumacher, in his book Small is B u f u l  (1973) 
- 

was one of the first topoint out the influence of the choice of technology 03 

society and the need to make appropriate technological options available. 
, 

Since th'en, there has been interest on the part of individualseand communities 

with the ideas ~chumicher  and other people of simi1a.r views. However, in the .# 

school system and community courses thare is a absence of curricula 

concerning alternative technologies. It is proposed therefore, that an 

appropriate technology curriculum model would provide a framework for 

curriculum developers and educators to apply these important concepts. 
- 

. 3.2. Step Two: Design Principles of "Toward Appropriate Technologies": an AT 

Educational Model 
* 

-r 

To complete step two of the curriculum development process, the 

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

proposed design principles for a model of appropriate technology edufation, 

called 'Toward Appropriate Technologies' are the following 

1 .NATURAL SYSTEMS AS THE BASIS OF CONTENT; 

dlfterent, more holistic perspective. We can consider the use of human fools 

and technology on ourselves, as living beings, and on the environmen! around 



id~nffication as a precis~ tant but as a ptatound fn&--paLpa- - -- 

for thinking about how the world works within which to frame other, more A 

concrete questions (Todd and Todd, 1984). 
9 

2.NATURAL PRINCIPLES ARE INTEGRAL TO PROCESS AND CONTENT; 

Having natural systems as the context for our curriculum, 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 modal these laws in our process of understanding the 

concept. 

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

The curriculum should reflect the resources and needs of the local 

natural system. Thus, units will have local input by teacher, students and -p 

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

community during the class as to the concerns of their region and th 

technotogy there. ... 

4. THE DECISON-MAKtNG MODEL FOLLOWS A PROCESS THAT 

A LOCAL AND GLOBAL ARENA; 

, , The idea of sustainab!e technalogias ~ i t h i n  local and glabakultures'is a - - 

concept that needs consldere&inadecrs~on-rn- mod . . elif* vatLce * .  
sustained life. This means the assessment of the impact of technology in the 

shm-term and long-term W e .  Adost evakMms do not consider the tOng-te~m 

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

tern consequences of actions such as the horrifying pprsistance of radio-active 



47 . 
- - wastes. Therefore, tke-view this mrsricubmta~s i s m  ~Sexp lo ion  'of this - 

issue in creating a visian af a sustainable systam, F- -- . -- 

Distribution of resourci)~ affects every one whetherihey live in the "Third 

Worliln or "developed" nations such as Canada. By using a model that looks at 
1 

where our fresh produce, for example, cokes from and what impact that 

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

(Todd and Todd, 1984). 

As well, skills must be acquired in a process that does not impase 
- 
teacher values but rather clarifies student values and help students explore 

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

5.THE EDUCATIONAL SYSTEM IS FLEXIBLE, RELEVANT, AND 

EVOLUTIONARY WITH ITS LEARNERS AND THEIR ENVIRONMENT; 
x 

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

The curriculum seeks to create a situation where the learner has a 

fundamental impah on the direction in which the learning process develops. 
/- 

Thus, from the start, the student has . choices . as to which activities and learning 

styles will be most effective for the individual ., and class (Goldberg and Shuman, 

1984). Further, the format is subject to ongoing evaluation to determine if 

change is desirable (Feuerstein, 1978). B 

6 34COURAGEMENT OF HEALING THOUGHTS AND ACTS; 

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

a bette~ place. kr order f& this to ha-, people must have the faith, values 

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



- 

7.CREATION OF A SENSE OF VALUES REGARDING NATURAL SYSTEMS; 

!darty scientists and lovers of nature share a sense of awe adout nature. .+ 

The values and belief systems underlying human interaction in natural systems 

are - varied -- in - intensity - and type. tt is important for learners to focus on how their 
- - - - -- -- - - - - -- - - - - - - - - - 

* 
.1 

beliefs and attitudes interact with nature and upon the role of technology in that 

environment. 

,3 .3  Step Three: Characteristics of the Curriculum Model' 

The design principles of "Toward Appropriate Technologies" form a 

framework in which to develop the organization, content and overall goals of the 

curriculum model, The following discbssion will describe characteristics of the 

Chapter 4 of this document. .Y 

3.3.1 A Natural Systems Model of Appropriate Technology Education 

The proposed model uses a natural systems or ecological approach as 

the basis of the cuniCuluffl design. Bybee et al., (1 981) suggested an 
., 

ecological approach to teaching science and technology because ecology 

considers "the relations between tbe human cammunity and the total 

teaching about science, technology and society: 

- 1. The w m @ e x d y  and interreiatednefs ef cofitempww proMems 

E require a holistic view using an ecological context; 



2 Ecological scarcity is funbarPleniat40 marry-s~i5al prprobjmS,egwaFpp - - 

andlr>r frrewmd shmiages in many countn'es: - -  - - 

3. Impartant personal and social dilemma~ can best be 'viewed 

holistically, ,ethically, and ecologically; thus, the human influence - both 

positive and negative - has to be included in any understanding of 

science and technology based social problems; 

4. Public perceptions - - of social issues - are directly - aligned - - - - with - - ecological -- - - - - - - --- 
- 

levels of study - perception of problems is best in the individual's own 
\ 

ecosystem; from this level the investigation can proceed toward larger 

and smaller levels of organization, fram the global biosphere to the 
/ 

microscopic realms of life; 

5. The issue of ewardship or ~esponsiblity of the environment can best 
- - 5 

e 

be explored within the ecotogical context which includes the factor of 

time: viewing issues of environmental use and social interaction 

responsibily from - - the - present and in'the future. - 
- - - - - - -- -- - 

Bamhart (1 985) wrote that exploration of the biological world, an,d . 

particularly the relationship of individuals to the ecosystem in which they live, is 

the context for an appropriate technology and sustainable ecological agriculture 

course taught at the K - College leveis. He suggested that a benefit of this 

approach is that students interact daily with living agricultural ecdsystems which 

reinforces the concept that the study of nature through classroom activities is 

'-onty a "sketchy description of the actual, unified, constantly changing 
- - 

ecosystem." Jungck (1 985) as well supported addition of an ec610gical context 

to the bmlogy cfassroo He wrote that investigation in the use of appropriate 

technof~gies and re, feg organic farming, intercropping), provides 

many issues for the hi&school and College classroom. Viewing technology in . . 
- 



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

- - - - -- - 

an environmental context, Howard (1982-3) noted the additipn of "the crficially 
- - - - - - - - - - - - - - --- 

impartant ecological 8mphasisw ro the united Nation's education program. 

The natural systems approach thus emphasizes a holistic as well as a ' 
i 

reductive perspective. As has bean shown, this approach is currentty in use in 

a variety of settings. The concept of using a natural and human ecological 
\ 

. systems - perspective - - encourages'students - - - - - -  - - to - - combine - - - reductive - - - - - -- and - holistic - - - - - - - - - - - - 

inquiry methods. These methods are used in a multidisciplinay context to 

solve problems or "nderstand issues regarding the appropriaieness of 

techno togies, 

L - 3.3.2 Centering on Issues or 'problem-solv/ng 

,- 

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 - - -- -- - opportunitks - -- - -- for - anayic - - and - - - --- - - - - 

synthetic methodologies as well as creative and interpretive appoaches (Bybee 
' 

4 - 
et at., 1981). tmpfernentation of this approach does not sacrifice student 

- - 

learning of &tent', rzther it improves studerrt motivation and increases self- + 
r' 

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

The types of issues usad in the curriculum revolve around actuat 

problems concerning technology in biologica7 and socio-cultural environments. 
- - 

issues selected are refevant to the b f  environment andfor to student interest. 
- -- - - - 

Research indicates that students are more apt to acquire new knowl~edge and 

skill using issues or problems that they can relate to (Raths et at., 1978; Bybee 

et a/.. 1981 ) For some examples of issues used in this model, see Figure 3.1. - 

. - 



4 Figure 3.1 Some - Issues - - - - - and - Topicsfor an Appropriate Technology Curriculum 
- -- 

Acid Rain Food Shortages 
- - - - 

Armaments and Nuciear Warfare Genetic Engineering 

: Chemical Waste Disposal 

Conflict' Resolution 

Conservation 

~cono6 i c  inequities -the 
rich/poor gap 

-T13 

EmploymentNVork t Roles 

Energy Sources: Alter~ative/ 
Conventional 

Human Communities ' 

' Human Stress 

Land Use 

N.atural Resources- '' 

Nutrition 

Organic Agriculture 

Pollution 
+ 

Technology 

Environmental Degradation '. . Waste Manamment 

(after Bybee et al., 1981 ) 
- 



3.3.3 Hands-on activities 

Activities suggested in the model are designed to engage students to be 

full participants in the learning process. Thus, a hands-on, participative model 
i 

is stressed (NSTA, 1986). This approach assumes that the best way to learn 

personally about natural systems and appropriate technology is to engage 

projects using appropriate technologies (Barnhart, 1 985). Furthermore, the 
- - - - - - -- - - - - --- - 

- 88 - - - - 8- - - - - 
- - 

same activities use cooperative methodotogy and self-directed teaming 

- strategies. Activities such as surveys, mapping, interviews, models, simulation 

games, researching, debates, role playing, cooperative group work, fantasizing, 
- -  

art, building, exploring, sharing experiences, and stewardship are some of the 

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

McClaren, pers. comm). .Jf 
3.3.4 Student as Participant 

- - -8 - - - - - -  - - -  -- 8-  - 

Today's student lives in a n  increasingly complex world, where decisions 

ab-dut career, Bfestyle, values, ethics in the personal realm can seem 

' ovewhelming. With so many choices available, on+e wonders how an 

individual can consciously follow through and act with their i n t e n t w i n  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 personat and/or - local level. 

A funtfamnfaT cnfenon o f  appropn'Ste8technoTogy is that it starts within 

the individual and community at a grassroots level (Storm, 1982). Kerr (1 982) 

iqntified participation as a key to appropriate technology. He stated that in AT 

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



best place to start with any ideal is at the personal le-vel. Conscious action in 

ones's local enviranment is the avenue that offers the most power for change 

(Barnhart, 1 985). ' 

I 

It can be seen then, that any curriculum with the theme of appropriate" 

techmtogy must beginatthe personal level -- viewingthe student as having a- -- 

direct say in his or her learning process. ~ h e  student as'participant enhances 

studeht responsibility; independent learning and ultimately, increasing 

I confidence in decision-making skills and the ability to act on them ( ~ o l d b e r ~  

and Shuman, 1984). 
1 

3.3.PAn Appropriate Technology Decision-Making Model 

The decision-making model proposed her'e is an ten step process that 

proniutesa troa&~lnderstandingn&rsandg of the3mpactot te-chn-ot~gy. Assmany - - 

-- -- - - - 

planners are aware, it is often difficult, even with the best intentions, to plan and 

irnplernint technologiesmat are appropriate. There have beer: few stitdies - 

which investigate this process to aid people involved in this area (Benmokhtar, 
? 
I 1983). Therefore, the proposed model should be viewed as a too! with which to 

/ 

begin an understanding of the complexities of assessment and implementation 

of technologies that are truly appropriate. 

A traditional or classicai approach to decision-making has been 

described by Benmokhtar (1 983) as having eight steps. They can be- stated 

simply as: 

1. understanding the problem; 
2. collecting the information; 



3, analysi~g_thflinf~mation; - -  - - - ,- - -- -- 
- - - - 

4. mhcelvirg-possible solutions - 
5. evaluating solutions - - 

G.-applyingtheMiR6ins - 

- T-- 

A 

7. testing or evaluting resub 
8. Modifying solution if. necessary , - 

Goldberg and Shurnan (1984) suggested a similar model which includes 

the group process - as well. The steps in this process are: 

1. identify the problem or issue; 
7 - - - - -  -- -- - - - -- -- 

-2 r sstabtE3-groupgoaIs: - - 
3. state relevant facts, assumptions, and constraints; 
4. brainstorm solutions; 
5. choose a "bes;" solution;, 
6. analyze and decide aboGt the components of the proposed solution; 
3. evab* the sekl* '+ 
8. synthesize a total solution; 
9. write a final report on the solution. 

, 

Mertens and Hendrix (1982) added the value or ethical component to their 

decision-making model. Steps such as: rank~soluiions by personal value 

evaluating consequences of proposed solutions are investigated in their 
7 decision-making process. - 

It would seem important to merge a systems approach to the notion of 

appropriate technalogy to attain a workable decision-making pcocess. - 
2 

Benmokhtar (1983), when describing a new approach geared toward 

appropriate or soft technologies, recommended an approach to decision- 

making whch gives primaryimportance to an analysis of the problem wifhin its 

ecology" model of science, technology and society approach to science 

educafion, d e s c n i  a classroom process that leads to: identification of new 
- 

problems; interpretation of personai/;ocial problems; decisions about possible 



and increased scientific understanding - and - social - awareness. - - -  --- -- - -- - - - - - 

The decision-making process proposed in "Toward Appropriate \ 

Technofogies" focuses on thorough analysis of the context of a given 

0, 
technology and includes time as an important consideration. The model can be ' 

summarized as follows: 

2. Define the problem; 

3. List the pat8 (facts, assumptions, constraints) of th,e problem and the 

GoaTs of the sotution at Time T. 

4. Brainstorm alternative solutions; , 

5. Rank solutions: consider the environmental, social, ethical context as 

well asthe justifications and impediments to a solution; 
Y 

9j 
6. Choose a solution that best fits the defined $oak of the solution, list 

r e a s m  why-othefs m y n o t  agree-wftkthis~lution; - -  -- - - - - P C  -- 

€9' 

7. Check to see if solution still works at Time T+ (future); 

8. List strategies for implementing solution; a 

; 9. l ake  actibn on the proposed solution; ' 

10. Evaluate action taken. 

The model can,be seen in Figure 3.2. 

-- 

3.3.6 Considering vatues: education versus indoctrination 
- - 

It may be useful, at this point, to delve more fully into the question of 

values in an appropriate 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-making process 
\ 0 



Figure 3.2 An Appropriate Technology Decislon-making Model 

Environmental 

Social Context 

Define or identify I Problen/Issue - I 
I - 

at Time T 

( Data=Facts, assumptions Goals=the result of effort I 
> 

and at Time T+ - 

I 
1 1  
\ 

Brainstorm Alternative Solutions 
I, 

I 

- I 4 - - - pp- 

Rank Soh tions: 
consider environmental, social , ethical context of prpposed solutions 

( Justifications of Solutions Constraints of solution 1 

I 
Strategies of Implementing I 

Solution 3 

I Justifcations of Strategy Constraints of Strategy 
C I 

Evaluate Action I Taken I 



, 
does this model lead to the indoctrination of certain values, or does it educate 

learners about the interconnectedness of social systems (which embody 
= 

values)saqd natural ecological cycles? Certainly, values are inherent in this 

* and, some would argue,-every curriculum. The point of debate is whether 

through the learning adtivities a student could, at the end of an.activity,come up- - -  - 
- -- - - L L - p  - - - - -- - - - - - --- - - - 

rn 

, with a decision contrary to the bias of the model. Curriculum development must 

grapple with this issue. t - 3 

I 

The perspective this model employs is use of values clarification skills in 

a an examination process (Mertens and Psndrix, 1982). Students learn skills in a 

process that does nottimpose curriculum orkeacher values but clarifies thek ' 
L1 

own values and encourages examination of consequences of those values 

(Beisenherz, 1 982;, Mertens and Hendrix, 1982). Hence, the proposed model 
f ' / 

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

F1- encourages cbrific'afionan6ex~inatiOn10f values in a holistic light but does 

not, through its methodology, indoctrinate certain values in learners. 
, 1 

Yet, by acknowledging the inherent nature of values in every-day life, an 

education for understanding and appropriate action'in the area of technological 

use, must define the values it is based on: Some values that have been 

identified t5y value educators as being worthy are such concepts as! empathy, 

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

ciousness CWilson, 1967; ~ ( v e r ,  1 970; Kohlberg. 1970: Barman, et - cc$ 
al., 1981).  he principles of this model AT curriculutn do, in fact, put the - 

curriculum in the "sbclal reconstmctionist" schod of curriculum analysis 

(McClaren, pers.comm). The design principles proposed by the author, - 
encourage examination of values such as encouragement of sustainable J 



healing thoughts and actions, and values about the interaction of learners 
\ 

within the natural environment and the role of technology therein. As well, the 

currigulum seeks to develop skills in cooperation, self-directed leaining, and 

decision-making as skills that are valuable life-skills for the future 

[Beisenherz,l982; - - - Watson, -- 1983). - -- --- - - -- - -- - - - - - 

3.3.7 The Role sf Action ' 

The :ole of action h this model is central. Activities are geared toward 

individual and group action through -making and participation in class 

projects. It is suggested here that this method increases engagement in the 

learning process to enhance the transition from mere awareness of a problem 

or situation to action towardga solution. This process has been identified as 

crucial - -  to - 6nvironmental - - I  education and science education i f  one is aiming to 
---- - - - -- 

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

Another factor in* the action process is the to seek alternatives or 

innovations and to have the skilts to apply solutions. Innovation in the 

devetopment of appropriate technologies requires the individual to be able to 

change from a traditional frame of reference and look at a problem from a 

different perspective. To take, for example, a c~mplicated technology and make 
- -- - 

it more efficient or to use a technulogy in a new context. The ITDG (Intermediate, 

Technology Development Group) of GGtBritainhG beeninstrumentalinthe . - 

success of this approach. Yet, it has been suggested that to do this requires a 

"different" type of educatiori than pro~ided~by contemporary schools (Betz, 

1984). An education is needed that provide@ opportunity to create innovative 
I 
i * 



-- 

approach& $6 probF&%S Snd omrk,lXties totrye@ i m ~ a t i O ~ s t 6 ~ i f  I T  - 
# work Fsw .&ssxmms today uss this a m  - 

management difficult and it requires additional tools and time. I 

While it may not be possible or desirable to change the school system 

Overnight to allow for innovatiorr: it is certainly possible to modify the approach 
I 

to classroom instruction to encourage innovation. This demands some changes 
1 

, - A- 

to in sFuctio naT st rat egTes Glnd-aassrGBE-envTro nments: ifseem s7Tear n a T f  Ks - "- - 

approach is desirable and will enable more students to understand and apply 
m 

their knowledge regarding appropriate technologies. 

3.3.8 Evaluation 

* 
* 

There is evidence of use of an appropriate technology approach to 
,- 

evaluation in the literature (Feuerstein, 1978; Masterton, 1984). Jequier and 

Blanc (1983) wrote that evaluation in the decision-making and implamentation 
- 

process ofappiBpnale Temnoi@ies KaiiiportantOSep: -As wslr,evaXattan o t  - - 

actim taken is evident in many decision-making models. One approach was 

described as an "action-research, non-directive,.educative community self- 

study" (Feuerstein, 1 978)* While another used a six-step assessment model I 

which addresses major design principles of the curriculum, meets the 

expectations of the community and'operates within various other limitations 

(Masterton, 1984). ~ h e s e  evaluation models indicate relevance of thy use of 
x P 

, --- 

participant evaluation in the educational process. Further, this approach is 

consistent with the concept of appropriate technology. 

Several criteria may be applied to the evaluation process employed by 

the model curriculum "Toward Appropriate Technologies" 



' 1. Emphasis is placed on a process that participants can understand and apply 
- - - - -- - - - - - -- -- - 

- thus it is geared to the capability lev& of the participants; 

2. A holistic or integrated approach is used - where students are involved in the Q 

evaluation process from the beginning and the results of the evaluation is in 

great part for the participants; 

3. Participants identify the purpose or goals of the program; 2 
or evicfmctxihat p#s ham-been reached;- - - - - - 

- - -- 

evidence that goals have/have not been 
' 

attained; and a . - 
*. 

6. A report is generated, organizing and synthesizing the results-of the 

evaluation and communicating the results. 

In summary, the purpose, rationale, design principles, and key 
5 

characteristics of an appropriate technology cu r r iWm model have' been 

interaction of society and technology as a part of an on-going natural system. 

The following chapter will describe how this model may be applied to specific 

curriculum goals, objectives, teaching strategies and activities 



4.0 Introduction 

A major objective'of thi's study was to identify the pe&ssary elements of a ' 

curriculum model for appropriate techncilogy education. As has teen seen in 

Chapter 3, the curriculum model is based on natural systems and includes a 

decision-making process as well. This chapter 2 aborates on the process of 

\ 
applying this model: iostructional strategies and learning activities. It is not 

intended 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 Technologies". The activities are centered around toe following 
- - - - - - - - - -- -- -- - - - - -- - - - -- - - --- 

themes: Natural systems; Appropriate Technology; Technology Assessment; 

Personal Use. of Technology; and Bioregionalism. The following section 
\ 

contains the goals, objectives and learning outcomes of each of the five units. 
' 

As well, specific activities are proposed. The activities are designed to be. 

implemented in a sequential manner. In this way, knowledge and skills are 
'i \ 

developed not only in relation to content but to personal and group interactive 

skills as well. , 

This theme investigates natural systems and in particular, ihe way 
I 

humans have historically used tools and technology within natural systems. .As 



Goal: 

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

examine natural systems specifically in the context of human-technology 

interaction. , 

Objectives: 

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 this unit. .. 

Using 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 

b.community ecology and needs 

cglobal ecology - and needs. 
C 

Learning Outcomes: 
' /  

Students will gain/demonstrate: - 
1. An understanding of human-natural systems (theory and process); 



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

2. An underst%dingof the impact of technology on environment and cutture; -s; 

personal fife and community fife through the major activity (the class garden) 

of the unit. 
a 

,. 

Learning 4ctivities , I 

create a class garden, mhelled on your local community natural system 

which includes people and technology. This garden may be an activity which is 

completed at the end of this unit or, preferably, one that continues into the 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 

1 .Create an organizing matrix or tool with which to systematically understand 
1 

local natural systems. When doing t activity remember to be concrete and r" 
thorough and use everyday examples; 

. 

2.Spend some time at the science resource center in class: 

-read literature about natural systems 

--view movies on ecosystems 

-research laws and principles of natural systems theory ; 

interaction; \.. v 

this infoimation; 



i .  

5 E x p e r i e ~  the solitude of nature: take a walk abne through a park or nearby 
* 

outdoor space, concentrate on what you see, feel, smell, and t o~ch ;  

6.Write about your use of technology and how that effects cutture G ~ I U  

environment in a journal: 

-write down your ideas then draw connecting lines, pick out the most 
- - -- - -- - - - - - - - - - - -- - 

i 

important ideas to you, is there a pattern? 

7.111 pairs or trios, do a values clarification exercise on ecology and personal 

needs, put t h m  in order of irnpcrflanc:~; 

&Make up a plan to incorporate this understanding in your own lifestyle; 

9.Role-play the roles and relationships of a nearby natural ecosystem: be as 

realistic as  possible; 

10.Visualize and f e k  with your senses the "perfect natural place" for you where 

- as well, visualize the "perfect urban environment." 

1 1 .Go outside your school, put on a different "lens" with which to see, be 
* 

imaginative! 

-identify green spaces, man-made things, round, smooth things,. sort and 

ciassify-what you find; 

12. Locate a site for your garden; 

13.Take a field kip to a city park, or wildmess area; - 

-identify types of ecosystems, habitats, wildlife,b_nd flora; 

14.0rganize your garden site: get permission, decide on what t'o put in garden, 

1 S.Dig, haul eaRh, mulch, &nd add compostimanure; 

16.Pfant your garden; 



degradation, poor living conditions or any relevant local situation; research 

it, write up a 2-3 page synopsis and tell somebody outside of class about this 

- issue; 

-share your experience with the class; 

- - - t 19. Create personal ideas or hypothe ize about the impact of technology on - 
-- - -  - A -  - 

society and the environment; a F .  

-teach so-meone else in class ab ut your hypothesis; 

P 
20. Care for a spot or situation in your local environment and try to make it 

better: eg clean it up, write to aldermen, mayor, find out who is responsible 
. * 

and writettaik to them; , 

Go to a nearby arewhich is environmentally degraded, observe what you 

see: 

classifying ,comparing,contrasting, inquiring, and synthesizing ; 

22. write-in yoGr journal how you would relate openly and with warmth tp 

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

23. In a cooperative group: probleh solve the following situation: 

-a group of concerned citizens have proposed turning a local empty lot in 

town into a "wilderness park" but th-ere is opposition to the idea froh 

local developers and business people. They say that the town, with its 
-- 

high unemployment, needs the jobs to be created - from - land 
- - 

- -- 

development. The wilderness park proponents say that if the lot is 

developed then there will never be a local park. It is the last piece of 

open space in town. Something has to bG2done quickly as meanwhile, 

unscrupulous people are using the lot as a dump. 
\ 



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

- -- - in groups, create a community action plan to implement your proposed 

24. Harvest your garden for your celebration and/or continue to tend the late 

plantings if your plan is to keep theggarden going through the entire 

program ; 

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

4.1.2: THEME 2 APPROPRIATE TECHNOLOGY 

AppmpTiW Tectr&ugp- -- an introdaction to a v i m  of techrrobgy that is 
- 

emerging in developing and developed countries alike. Appropriate technology 
6 

is a concept that includes consideration of ecology, culture, and technology. 

Inherent in the concept is the design of a technology that,best fulfills the present 

needs and future possi6ilites of the ecology and culture where it will be used. 

- -  - 

Goal: 

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

clarify and examine the concept of appropriate technology. 

Objectives: 

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 this unit. 
-. 

I. What is appropriate techfiology (AT); 

b. personal definition 



b. at the community level 

c. at the level 

3. What would be the impact of AT if in use at; 

a. the personal level 

b. the community - - level - - 

c. the global level. 

Learning Outcomes: 

Students will gainldernonstrate: 

1. An understanding of the elements included 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 personal, community 
\ 

and global situations. - 

- - - - 

. 
Learning Activities 

Major *Appropriate Technology" Activity 

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

garden. I 

Using the construction of an appropriate technology as the activity strand which - 

f 
-- - 

runs throughout the unit, the following - - sequence may be useful: - - 

1 .Researching literature for AT definitions; 

2.Discuss the conwpt of AT with an engineer or other person knowledgeable 

about technology; 

a 



consider: 'ecgnorny, energy, personal tastes, time demand, aesthetics, 

social impact, and environment; 

4. Create a personal definition of AT; 
-, 

5. In small groups, synthesize the literature and other research for a 
- -- - - -- -- -- - - - - - - - - - - - - - - - - - - - - - - - - -- -L-L 

I- ) 

comprehensive definition of AT; 

6. Identify personal and class resources for using tec fogy appropriately: 3"0, 
- 

--. 
what are mylour AT agtions? 

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; 

The above is an ongoing project: schedule regular time slots to complete this 

task; 

\ 9. Experiment with AT design: redesig a technology that you personally use 
- - --- - - - - - - - -- - - - - - - - - - -- - - - - - 

everyday. Consider changes to your lifestyle, major or mfhor design 

changes; 

10. Imagining yourself, family ma planet if AT were in wide spread use, write 

about this in your journal; 

1 1. In pairs, do a values clarification exercise about personal view of 

appropriate technology uses; 

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

(if any) - based - on - --- this clarification; -- - - - - - - 
- - - - 

12. In a group of 4, brainstorm ideas for personal AT use; 

13. Outtine a plan of action regarding personal use of AT; 
3 14. Organize family resources for participation in an AT project such as 

recycling; 



sroupmls; 2 

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

- 
Explore the local community for nearby ATs. This may mean something as 

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

Visit SPEC energy house or other local appropriate technology; 
c 

Create a collage using images and text about the potential impac 

19.Formulafe an opinion or argument prokon AT: debate or present this in 

class; 

Apply what you've Learned: using yow' AT criteria. re-design something in 

your life or kommunity such as a local shopping mall, road system or town 

plan ; , 

Celebrate your success: plan a presentation of your projects; invite the 

school community, parents, friends and other interested people. - 

Technofogy Assessment -- an experience-rich theme of the process of 

technology assessment. Particular emphasis is on development of a strong 
6s 

theoretical fiarnework from which to look at technological possibilities using a 

. socio-cultural and environmental basis. 

Goai: 

1. The "Technology Assessment" theme willprovide students the opportunity t o -  - 

gain knowledge and skills in technology assessment 



Objectives: 
J 

- - - - - - -  - - - - - - - -- - -- - -- - - - - - - d 

By the end of this unit, the stude'nt will.have gsne through tht$.phcess of 
- a  

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

i 

of this unit. 

Using this process the student will learn about: ' 

I .  'the process of technology assessment; , 

b. problem solving -7 

2. the opportunity to participate in a personal or community technology 
-9 - - 

assessment siiuation. 

Learnins Outcomes: - 

. The student will gainldemonstrate: f 

D 

An "ndemandi ng of the factors involved i n'technblogy'assessment;' * 

An abitityto use-tha prmss-of t e~~na togy  as$=smenf - -  

Experience in a relevant technology assessment situation. 
* 

Activities - Learning 

. . 
Major "Technology Assessment" Activity: 

Participate in a cooperative group tech'nology assessment. Using the 
x 

provided organizing tool, group communication skills; and cooperative effort;- - 
- - -- 

organize - the tasks to be - done, -- complete - - - 
- - these tasks, A-p rep~r t  --- on - the -- results, - -- and - - 

debrief the pcocess at the completion of the technology assessment. ' 

3 



Decision-making Model - - -  (see Figure 3.2) as the - activity - - - strand - - - which - runs - -- - - -- 

4 throughout the unit, the following sequence may be useful: r 

- 
1 .Research the literature on-pchnology Assessment (TA); - 

?.hainstorm ideas of "how to do a TAW; 

3.Defirie what elements would you personally includq in a TA? write about this, . 
a .  

with a 
- - - - - -- -- P- - - -- - - - -  h P A - - - -  

models of TA; a - - 

\ 
5.Develop , a model or frapework, based on the appropriate technology 

decision-making model 
-s 

6.Directly observe a TA office -or byinviting a . 

speaker to class; 

'/.Teach some one else in class part of thg TA process; 

3-Participaie in a cooperative group technology assessment; consider the 

following 2 situations : pick one - 
- 

--  - - - - - - - - - - -- -- - PP -- -- - - - -- -- - - - -- A 

-developmerit of salmon fish farming g coastal waters; T -the use of genetically modified , I bact o control frost dam e in crops. 

,Use the AT Decision-Making model and cooperative h p  skills; 

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

10.The above is an ongoing project'until tasks comple schedule regluar . .  

I time for group work; 

11 .Attend a local or provincial TA; 
- - 

12.After this experience of others' view of TA, discuss this in class; 
# - 1 

13.lmagine a "holistic" TA; what factors yould + it consider?; 

14.Give an6 receive feedback about group ~rocess; ' '  - 

1 -< - pick aparticular skill with which to work on; , \  
- try to identify i h a t  others are working on; 



fetgfm&w, eafs,fxHephms*: , 
- - A - - - - - - - - - - - - 

\ 

"B 

16,~epdrt back' to class on the completed-group TA tasks; i 

-look for problems, oversights, biases in TA; - 

17.Compile written 'results, include statements on problems and biases, what \ 
\ 

you would'do differently next time. - \ 

8 .  - 
C - '- - -- - ---- -- -- - - 

4 .I .4 T ~ E M E ~ :  PERSONAL USE~~TECHNOLOGY 

Options for personal uSe of technology -- apply is the concepk of LL 

technolo& assessment and-prqxiate technology to personal use in and 

around the home. 
t I 

Goal: 

. , I 

1. The "Personal Use of Tachnology" unit will provide students with the 

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

Objectives: 

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

experiencbg, studying, analyzing, decision-making ana acting on the theme . 
7 of t  's'unit. 

2. Usicg this process the student will learn about: 
I .  

- 

a. Student re,quirements and use of technology; 
- - *- - - - - -  

b. Family requireyents and use of technology; 
1 
-5 

c. Community requkements and use of technology; 

d. How to assess and order in degree of importance these needs and uses 

of technology; 



Learning Outcomes: I 

- 
Students will gain/demonstrate: 

I 

-1 .Knowledge of r eqymen ts  and use of technology at a personal. 
I 

family, and community level; 
d 

- 
1 

2. Values clarificatioo_about the need for and uses o f t e~hno logy ;~  - - 

- - 1 

3. ~pplication of knowledge, skills and values towards some personal or 
I 

group action\ 
L 

t3 
- 

Learning Activities 

- - 
~ a j o i '  "Personql Use of Technology" Activity: 

An Energy Resources Analysis of the School: Challenge -- Redesign the 
aF' 

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

Using the Energy ~esourc&~nalysis as the activity strand which runs 

throughout the unit, the following sequence may be useful: 

1 .Identify personal uses of technology; 

2.Classify personal and family uses of technology; 
--- 

,3.Evaluate use of technology in ?!w home; 

-evaluate the needs of yourself and family; 

4.Take a "blind walkH through your house and yard, listen for and feel what' 

technologies are in use at your home; 

-observe personal and family requirements and uses of technology; 

5.lmagine what your idesi homeMould include; 

6.Formulate an hypothesis about an "ideal" technology for your home; 



0 0 

i 74 
- L 

- - - -- - - - - - - - - -A -- -- - - - - - - - -- -- - 
?.Go visit ahoiher family& their home -- a-family of mother culture rtpqssible -- 

8.ln pairs, listen, attend and clarify the importance of what your ideal home or 

living space would include, why?; 

9.Conduct an Energy - Resources analysis of the s c ~ 1 : ' l o o k  at, for example, 

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

space type of building etc- 
- -  I . -  _ - 1 ~~L - ~- -- - L ~ -~ ~---L 

10.using this information, redesign the school; consider the above plus: 6e3t 

- use of classroom space, student/teacher/staff comffort requirements, 

' aesthetics, appropriatmbs, etc; 

11 .This activity. requires several class periods: regular individual and group 

work should be scheduled until campletion of tasks; 

. 12.0rganize a personal plan for creating some aspect of your ideal personal 
1 

space, write the plan in your journal; 

13.~0nimunicate to others aboutyourplan, why you chose it, andhow you will 
- - - - - - - - - - - - - -- - - - - - -- - - - - --- - - - - 

itpplemen! it; 
0 'I 

r ' = * 
14.Create a model of the future of your school in your community using new 

r .+ 31 . 

technologies. 
A 

-What are the costs and benefits of these technologies? p , 

implications for jdbs, education and lifestyles? Draw conclusions based on 
F 

rr your study; 

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

16.Craata a project for a n ~ o p d a t e _ t e c h n a l a ~ y ~ i o ~ ~ ~ ~ h o m e s e ~  - - - 

17.Develop a support group in class to discuss and renew plans and actions a 

concerning your home project; \ 

-use group skills:active listening, clarification,exknding; 

-cooperate to serve others in your group; 



, 
-draw concLusims about the cnsts and banafita ot $ s u  mnrlnlaxhts - - 

implementation; 

19.Make recommendations for the individual and group projects based on 

these conclusions, write this in your journal. fl 

20.Celebrate you[ success re your plans and projects with your School 
1 

Board, Principal, and Staff; 

4.1.5 THEME 5 BIOREGIONALISM 

A central element of the concept of bidregionalism is the importance - - 

gi4en natural systems in the region. Natural systemsarid cultural patterns help 

to define a "bio-region." In this unit, students will learn about'technology from a 

bioregional perspective. 

. , 

Goal: 

1. The "Bioregionatism" unit wiltprovide student the opportunrtyto-learn-about - - 
* 

the concept of bioregionalism and how it may challeee conventional 
*r 

community and global planning. 4 

4 

L Objectivqs: 

1. By the end of this unit, the student will have b y e  through the process of 

experiencing,studying,' analyzing, g and acting on the theme of 

d C 
T P N - -- - 

1 
* k- -s 

1 
- - -- 

,2. Usag k i s  process the student wSCT Tearn about: 
h i I 

i 

1 

1 

A., Biore&ionalis '. . - 

, . 1 . .likrature efir~ition - t t 

2. personal definitia~ 
8 - 

t 4  



lA&-ysssessmAnt - - - - - - - - - --  

2. appropriateness -. 
J 

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

community, provincial, federal and global levels? 

Students will gain/demonstrate: 
c 

1 .An understanding of the concept of bioregionalism; 
i' % .  

2: An ability to apply this concept to hynan-environment-techn 

interaction. 

Learning Activities . '! 
Major "Bioregional" Activity: - 

- 

Create a bioregional plan for.your community: organize's 1 0  year plan to 
- - -- - - - - - - - - - - - - -- -- - - - ---- -- - - - - - - - - - 

move your community towards ;hat ideal. 
1 .  

* 

Using the.Bioregiona1 plan as the activity strand which runs thrtxghout the unit, 
&a 

the following sequence may be useful: - . 
#-' A I * 

+ * 

I%.Look at a variety of maps of Western Canada andlor BC (or your local region): - 
- 

-examine the purposes and values those maps-ultilize; 

-some3ateas on maps 'you could look at: Qioclimatic zones; f&es_t-- 
- - 

1 - 

resources inventories, water resources, wildlife distribution patyns, - --- - - - - - - - -  
- - -- - - - - - - - - - 

* 1 

tourism and recreation are 

ZExamiqe and compare these-mapping systems; 

*Take a quiz that evaluates your local knowledge; , 



6- and netesatRe ksaMwaaREC- - - - -- - A 

\ 5. ~esearch the definitions of "Bioregionalisrn" 
C V 

6.Visualize your bioregion; what are its boundaries; 2 

7.Map out its boundaries; ' 
it 

8.Communicate/disct!ss If1 smafl groubs the definition of Bioregionalism; 

-while in group, change roles of facilitator, a ,  

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

-give and receive feedback about group skills and the discussion 

process; c 

9.Forrnulata a personal @dinition of Bioregionalisrn, use photograghy, art-work 

or writing to this in your journal; 

10.Teach another class member about your definition, how you came to this 

' understanding; exchange ideas; I 

* 

1 IXreate a model for ~ i o r e g i o n a . n n n i n ~ ;  

12.Do a field s&dy of community needs that reqviFe planning; - - - - - - - - - - - -- -- - -- - - - - - ---- - - - - - - - + - . - - -- - 

4 

1 3.G erate ideas, by brainstorming , for a class project. Y 
14.~+ate, with others, a sense of value and caring in ydur Bioregionat vision, 

incorporate this into your class project; i 

T5.Organize a 10 year plan to move your community towards your bioregional 

model. Cooperate i roup for researching and planning your project; ("" 
b l6.lmagine a future wit a bioregionat framework, write an essay outlining your 

idea in your journal; -- - - - -- 

17.Role play the proponents ofdiffering planning models of regimal -- - 

I .  

development; e 
-r 

18Dbserve the mwn planner, in adion; 

19Qclass, role play or simulate that job; 

20.Evaluate your models in small groups of 3; 



4.2 Step Five: Instructional Strategies - 

This apprbpriate technology curriculum concentrates on utilizing grou'p . 

and self instruction tasks as weif as incorporating group and personal activities 

in the experiential mode. The role of direct instruction is limited to the beginning 
- - - - - -  - -- - - - - - - - - - - - - - - - - PA- - 7- - - 

of the program to introduce concepts and to guide stud,ents on task. 
\ 

This method bf instruction was chosen because of the nature of the 
\ 

content and the madel's design principles. Appropriate technology is 

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

should follow then, in an appropriate technology~c!urriculum, that the process by 1 
which students learn should be responsive to students. Further, when , 

developing the use of appropriate technologies, knowledge and skills m u w e  
4 

- acqorred tc-imptement atectmnfugy; Thisrequiresaprocess that encouraz7s - --l 
Y .< 

self and local knowledge, confidence and skillin inquiry methodology, as well 
b % 

as the ability to apply knowledge and skill. It is proposed here that self-directed ' 

learning and cooperative group work are the methods which best meet these 

educational Wnands. ' 
L 

Appropriate technology is not only a technological development method " 
\ 

but as well, a Rersona~ development method, In an,appropriate technology 
' 3  

- - - - - 

curriculum, instructional - - - - methods should - - - encourage - -- - - - - A develyrnent - - - 
- - - - of - - community - - - - - 

and personal skills as well as project the reality of the usefulness of the 

acquired knowledge and skills. Thus, ii can be seen that group skills as well as 

personaf development are an important part of an appropriate technology 
i l curriculum. . 



Group work is.thus*both a means and an end in itself in this,curriculum. 
1 

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

The means through the individual learning the content as well as the process of' 

group interactive skills. Group work facilitates the students taking the lead on 

what they waqt to learn and encourages the teacher to be more of a guide to aid 

that learning. Groups dso satisfy the fundamental human need to socialize. 

Students learnessential life skills: how to cooperate and how to be effective 
- - - - 

group mibers:  

Finally, two important points that qhance the overall effectiveness of the 
/' 

program are that the teacher should: - 

1 .Create an environment for learning: establish order, build self-control, I 

al t ivate a cooperative learning environment. "If you can't contral them, you 

can't teach themn (Gibbons, 1986). 

2. Model the strategy that the students should empldy in the class room by 
b 

being cooperative, guiding and open to learning with them. .. . '  
- - - - - - - - --- - - - - -  -- 

T - - -  
r" 
-' , * 

Student m~tivation is a primary consideration during curriculum' 

development.  he curriculum includes activities that provide extrinsic as well as 
-1 

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 ehtering a future where information and * 

instructional - content will increase. Learners - - -  will - not - be able -- to master all the - 
P 

data they may need. Thus, skills sucn,as critical thinking and problem-solving 

will aid students to prepare fw the future. Further, the ability to locate and use 

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



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

- - - -  -- - - -  - - 

be able'to use his-or her resources to effectiyely study and acyin real-life 
," a 

I n  summary, this chapter has demonstrated how the proposed model 

may be applied to the learning environment. A sequence of activities has b-een 
* - 

G 

suggested for each of the five units deszribed. Sample class activity plans may 
. . .  

b,e found in Appendix 8. Instructional strategies have been discussed, while a 
~ L - ~  --- ~ - -  -- ~ -~ ~-~~ - - -- -- 

discussion of clasSroom preparation (step 6) may be found in ~ ~ p e n d i x  C. .As 
-. 

well, !hd results o f a e  model's formative evaluation (step seven) may be found 

in Appendix D. This chapter plus appendices, present the curriculum 

development process through to the seventh step. The concluding chapter will 
hp' 

discuss factors which influence implementation of the proposed model as we~l 

as some implications if such a model we.re to be adopted. 
.. 



This chapter wil{ discuss the factors which infuence the applicability of 

the proposed model. " ~ o k a r d  Appropriate Technologies." Factors such as 

viability of the appropriate tedhnology concept, appropriate technology and 
,. 

0 

innovative education, and development .of levels of moral reasoning will be 

discussed. Further, some examples of education about appropriate 
-- 

technologies are examined to demonstrate the w e d  and relevance of the 

model, thus completing the eighth step of the described curriculum 
. . L. 

development process. c in all^, some posibilities for implernentati~n of the 

curriculum model are presented. 

.5.1 Viability of ~ ~ ~ r o ~ r i a t e  Technologies ', 

The Organization for Economic Co-operation and D~veloprnent's (OECD), 
- - - - - - - - - - - - - - - - -- - - - - - - -- - -- - - -- - - - - - ---  - -  

r~ate Technolpqv D~rectory was first presented at the United Nations 

Conference on Science and Technology for Development in Vienna in August, 
- 

1979.' The directory contained some 277 organizations working in the field of 

"appropriaten, "intermediaten, or "low-cost" technologies (Jequier and Blanc, 
a 

1979). Since that time, the number of orga ions has grown to reach an 

estimated one thousand organizations world-wide (Jequier and Blanc, 1983; 

WiHoughby, 1985). Clearly, the rise in the number of organizations involved 
- - 

with appropriate technologies is anindication of the increasing use of ATS L' 

- - - - - - --- -- 7 
-- 

throughout the world today. 

Some have argued that the appropriate technotogy concept represents a 

maturation of Western thought through knowledge of the interactive nature of 



human-kind, tectmo1og)rarrd thssnviroment (Drengson, t982f. tt is, as welt, . - 

rg 

rejection of technology (Willoughby, 1985). In many ways, the concept of 

appropriate technologies grew from themjection of "high-tech" and stressed 
.- 

r 

simplistic technologies as an altematiSe. A$ understanding increased 

concerning the relationship between people, technology and the environment, 

"appropriateness" of technology acknowledges the positive value af technology- 

yet, it also attempts a critical examination as well. 

- - 
I 

- L -  

This mop  thorough definition of appropriate technology responds to 
. . 

. many critics of the concept. Appropriate technology has been criticized due to 

its lack of definitional clarity (Rybczynski, 1980; Edvist and Equist, 1979). 

80), criticized the "movement" for suggesting uses of "simplistic" 
\ 

technologies that often don't work. Yet, since that time, the use of approphate 
- - --- --- - - -- --- 

technologies has expanded l o  using computer micro-chips, mini-hydroelectric . 

Jams, solar energy, fish hatcheiies and many other well designed technotogies 

(Bhalla et at., 1984; Carter, -c?ffey,l986; Carr, 1985). Clearly, these 

"appropriatew technologies are not simplistic, tJhey are a sophisticated approach 

1 i 
to tailor technology to suit the situation in whic it is used. Studies of the 

technical, ecological and economic viability of appropriate t e c h n o l o g i e ~ ~  

that, although the approach does require continued innovation and refinement, 
- 

it does offer a work le a l t e r ~ a t i v ~ t o ~ ~ a d i t i o n ~ e c h n o l o ~ i e s  (willoughby, % 

Why then, is this viable approach to techological innovation not in wide- 

spread use? It is suggested here, that as in any innovation, there is first a 

panern of original separation as new techno;ogies and approaches emerge, 



(1 

- - , - - - -- - 

foKowSd b-y ' t n t e g ~ a t i ~ - ~ ~ ~ ~ B e c o F R ~ & 6 l t s W  ( H a m k ,  1984). - -.. _ -  - - 

-- - --: 

L 

is more evident in conventional decision-making - ,  

Nations use an appropriate technology approach to development. In the United 

States, growth of appropriate technology industrial companids continues to , , 

- - expand. - As this integrative - --- - - phase -- - 'continues, - - - - - - -- there - -- will -- - be - - an -- expanding 

commerciar or business involvement and lessened "evangelical" fervor by 
\ 

appropriate technology organizatiok. There will be less news about AT ' 

J organizations per sa but mors apprapdats technologies evident in th's ma&&- 

place. Yet, in spite of this growth process, there are considerable oostacles t o ,  

expan'ding the role of appropriate technologies. b 

A number of sources cite "social forces" supporting maintainance of the 

status quo, a latk of adequate policies to promgte appropriate technologies, 
_C 

-- 

a n d Z " r e l E t a m  t6 aEeptinSovStioT as7actorslimitiiigthe u ti l izaionof- --- --- -- 

appropriate technologies {Burch, 1982; Stewart, 1983; Jequier and Blanc, 
i 

1983; Willoughby, 1985). It is beyond the scope of the present paper to discuss 
- 

\ 

the timitations placed by political and social forces on the general dissemination 

of appropriate technotugies. However, a societal reluctance to accept 

innovation is an important consideration for any education that examines 

appropriate technotogies. The discussion will therefore focu specificalty on the 

appfications of innovation in an appropriate technology curri krn modei. J 
5.2 Appropriate technology education: innovation in 

0 

C 
9 

Appropriate technologies involve innovation. Thus, acpropriate 

tecfinotogy education must present a !earning environment that encourages 



. - innovation through us6 of innovative teaching strategic p~ortunities for 

students to cre$e innovative solutions-to SocieW reluctance to 
8' 

accept innovatbn, as nbted by Jequier and Blanc (1983), posbs a considerable 
\ 

challenge t~~leducators. Many people will not consider an innovation until it is 

"proven." ~ & s * a ~ ~ l i e s  to the classroom teacher as wellas the student. Betz 
6 3  

,V 

(1 984) not&$ that appropriate technology education involves looking at a 
P* 

problem from a different perspective and finding creative, innovative solutions. 

_ He also cited that current education does not proyide this type of education. 

Therefore, what is needed are course materials and teaching strategies that 

encourage innovation as welt as teacher skills that can support this approach to 

education. 
P- 

Teaching strategies that encourage participation and student directed c. 

CJ 

learning have been identified as "optimum innovation strategies (Havelock and . 
/ 

Huberrnan, 1978; Kerr, 1982).   he creative, seH-instructed and independent 

learner, may be best suited for creating new, appropriate solutions to turrent 

problems. The'proposed model, "Toward Appropriate Technologies" uses 

t several education I processes that encourage innovation in the classroom 

1 ) self-directed learning, 2) student as participant, and 3) cooperative Group 

work. As &is been shown in Chapter 3, each bf these characteristics is 
' 

congruent with the concept of appropriate technology. 

- 

Many of today's elassrooms would require significant changegin the 

approach to education if an appropriate technology curriculum were to be '\ 

implemented. Teachers would need skills h value clarification, knowledge of 

appropriate technologies, and the ability to provide a learning environment that 

fosters innovation., cooperation and student directed participation. Teachers 

would need the skills to accept and encourage opinions different from hidher 



own as weH as challenging students to consider the consequences of such an , 

opinion. Further, teachers should be willing to get out o f a e  classroom with 

hislher3udents into the community. With an AT education, time is spdnt 
2 I 

actually building, creating, designing, and implementing appropriate -r  , 

teem.- - &en, thismeans time spent in "the field." In service 40rkshops . 
for teachers could provide training for necessary skills as well as the basis for I 

creation. of a support network among teachers 

> +I - technology education. 
, 

Another innovative aspect of the proposed model Is_the inclusion of 

"value" or "moral" principles. As stated previously, two principles of the model 

a r e  encouragement of healing thoughts and acts, and creation o i  a sense of 
I 

values regarding natural systems. These principles are a reflection of 
- 

~chumacher's f1977) meaning of appropriate technology. Schumacher's 

definition of technology would include the idea of "wisdom" in the decision- 

making process. Acknowledging and planning an education for; Schumacher's 

"Ievets of being" or Kohlberg's "stages of moral development," for example, 

presents an opportunity for heated debate within educational circles. 

The debate centers around whether or not education can or even should, 

s involve value issues. But, as has been shown previously, value issues are 
P 

becoming increasingly relevant to today's student. Many scientific and 
7 

technological issues involve values and thus, decisions abwt  them involve 

values (Mertens and Hendrix, 1982; Barman et a]., 1981). Just as the concept 

of appropriate technology attemp6 t o  fit technology in a cultural (value) system, 

appropriate technology education must support clarification and examination of 

student values. 



. . 

9 

The model "Toward Appropriate Technologies" presents two ILL. 

* - 

perspectives regarding values. The first is a clear instructional strategy that 

supports clarification and examination of student values. Curriculum activities 

include thg,proposed decision-making process A n  AT Decision-Making 
't 

Model."  hi: approach is consistent with current literature an education for 

'scientific or 

encourages 

technological decision-making. In this way, clarification of value 

the individual to define his or her values without outside 

as to what the values should be. The examination process supports 

investigation into the consequences of those clarified values. -- 
1 

The second value - perspective of the model is presented when students 

-%re asked to think and act on ways to "make the world a better place" and to 

create a "sense of values" about nature. This feature responds to the reality'that 
i 

1) there a r e l e v z o f  value development and that 2) all values are not as 
- -  . 

"worthwhile" as others (Willoughby, 1985; Kazepides, 197J. Thus, values such 

- as caring to improve our world and to value nature are deemed to be worthy of 

value. However, it must be stressed that by providing opportunities to examine 

values such as "caring", the instructional strategies do not "force" a student to 
, 7  

come to the same value. Opportunities are given to clarify, reflect, and examine 

relevant issues -- but the student is left to draw his or her own conclusions. This 

approach to values ultimately encourages development of student confidence 

-J in his or her ability 10 make value decisions and act on them. Thus, it ernpowers . - 

student abilities in an analogous manner to the process of appropriate 

technology. 



5.3 Step Eight: Curriculum Review: A Look at Three Curricula 

T 

The curriculum model, "Toward Appropriate Technologies" was 
1 

compared with current literature and knowledge of other programs as part of thk 

curriculum development process. Step eight ofthe process is to examine the 

effectiveness of the proposed program. Thus; a curriculum review comparing 
\ 

the the proposed model ang three curricula was undertaken to to further 

understanding of 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 Implementation of an Appropriate Technology Curricuium 

The model described in this document is a framework of a cwiculum 

model geared to be applied towards developing a theory of appropriate I 

technology education. Its purpose is to provide a framework for curriculum 
- -- 

developers and educators to: 

1) modify the curricula that they are currently using in the area of science and 
- 

7 techno ogy to encompass an appropriate technology approach; 
\ 

2)-use the model and its charactieristics to create a full curriculum for 

" appropriate technology education. 
13 

The implementation phase of the model would be geared towards 

modificatton and tailoring the model to fit the level where it would be used. 
- 

Thus ,  this  curriculum model may find as one of its purposes, the presentation of 

an evolving model, that successful~y incorporates environmental, social and 

future concerns of people and technology. It is based o,n sound, practical 

concepts. However, it must be stressed that further work would need to be done 



- 

- - 

to assure that the work done to date be furthered into-a practical;quilityp 

program that best suits the level in-which the curriculum wbuld.he Lmplemantsd 

This means working wit0 educatorgor curriculum developers who are presenfiy 

active in science and technology education to modify e2isting programs or more 

fully develo the proposed model. 4 / 

- 

This - discussion presents implementation ~ossibilities for theproposed 

model (step nine in the curricutum development process.) Implementation will - 

be discussed concerning wide-scale implementation as well as specific 

examples of how this model may beimplemented. 

5.4.1 Some examples of model implementation ' 

Some possibilities for implementation of this program are with community . 

organizations and/or with the provincial school system. Michael Fullan in his 
\ 

book The Meanina of Educational Change (1 982) writes that there are 15 

factors affecting implementation. These can be divided into 4 groups: 
- 

1. characteristics of the change, 

2. characteristics at the School District level, 

3. characteristics at the School level, 
t 

4. characteristics external to the local system. 

The discussion will examine thess factors in relation to implementation with 

community organizations and with the provincial school sysiem. 

In a case of an innovative change to any system, Fullan cautions against 

initial wide-scale implementation (pers comm). In this cash, a small-scare, 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 



- 
- - - -  - -  

level, a factor that may increase chances of success (Fullan, 1 982). Some . 
arganizattitxts that may be receptive to th& pFogFam are commwtity &legs, 

I 

School Board Night School programs, and the various non-profit "alternative" 
* 

technology or "alternative lifestyle" organizations through out the province. 

The characteristics of the proposed model, as has been shown, would 

involve change in the educational system. Fullan (1982) wrote that for 
' 

successful implementation of change there are several factors that need to be 
- 

examined. These are: need and relevance of the change, clarity, complexity, 

. and quality and practicality of program. 

5.4.2 Characteristics of change at the Local Level 

The c.haracteristics at the School District or community organization level 

need to be considered as well. The factors are 1) the history of innovative 

attempts, 2) the adoption process, 3) central administrative support and 

invotvement, 4) staff devstopment and participation, 5) evatuation, and 6) Board 
3 

and community characteristics (Fullan, 1982). 
m 

Community organizations are interested in innovative new programs 

provided the instructor organizes the program. If the instructor approaches an 

o-rganization and is adequately prepared, the support structure is there in the 

case of community collegesand night schools. Non-profit organizations offer a 

different challenge.   he^ are generally undequnded and understaffed.  ken, 

the staff and Board members of (largely) volunteer organizations are 

overworked as well. This could present serious problems for program 
\ 

continuity. More research would need to be done concerning the staff 

development, evaluation and characterisitics of the Board and community for 

development of appropriate technology education for community organizations. 



. 
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The characteristics at the school or individual organization. need to be - 

=- + 

addressed. In this instance, what is$pstaff lige? what are their concerns and 

frames of reference? This would vary significantly from community colleges and 

night schools to non-profit organizations. The non-profit organizations may offer 

more philosophical support than the other organizations. Secondly, one must 

look at therelationship between the inbtructor~innovator of the program and the 
B 

rest of the staff. C a ~ e  must be taken to be open and adaptive to proposed 

changes made by staff andTRhrd membe'rs. 

5.4.3 Characteristics of External Factors 

-- 
Finally, the role of government and external assistance need to be 

! 

examined. In $11 of the community organizations, money and support needs to 
- 

be found to buy materials and pay fo; staff. Most likely, these 0rgan)zations will 

seek support from external sources. One charitable organization that grants 

money to programs - like this one is the Helen and George Varis Foundation of 

Toronto. Initial support could be sought from this or other similar sources. 

In summary, to implement this curriculum at the community level, the 4 

instructor must approach the organizations, be adequately prepared with 
.) 

rationale, activities and teaching strategies, and have instigated a search for 

funds toward materials and staff costs. The advantages of implementation at 

this level are the benefits of starting small and the ability to have personal input 

to the change process. 



$+ 5 5  lmplementation of "Toward Appropriate Technologies" at the Provincial 

Level 

lmplementation at the provincial level in the con&xt of Science and 
I ?  Technology 11 provides a different situation altogether. As has been shown in 

the previous section, the basic characteristics 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 &ed to be expanded to include more activity plans to aid the teacher in , 
- 

implementation. - 

At the school district and provincial level there is a perceived reluctance 
G 

to cgnsider alternatives 'to traditional views of technology. The political 

implieations of assessing sustainable alternatives constrasts with the policies of 

the currer?t provincial government. This situation may limit the possibilities for a 
* 

curriculum model such as "Toward Appropriate Technologies" to be ,-, 

- I 

implemented t h r o ~ g  h, the .provincial system. 

- However, if it were to be adopted, the process would begin with the 

Science and Technology 1 1 development committee. The implemenation 

would be province-wide as an optional unit for the course Science and 

Technology 11. If acceptableto the committee this offers several advantages. 

This process would provide administrative support and staff development 
* 

training as well as a structure for comprehensive field testing and evaluation. 

At the school level, teachers are already employed to teach Science and - 

b - 

Technology 11 and would simply include this optional unit. Funds for in class 

materials would probably still need to be sought. The curriculum guide (teacher 



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

and student reading material) would be funded. One factor which has been 
:, 
1 .- considered during the development of this program is ffie rote of iheleacher as 

a facilitor/guide rather than one of direct instruct&. This role may be a new one 
1P 

for many teachers. Therefore, there is a need for a support network by way of - 

inservice workshops, reading materials and ongoing evaluation of the program. 
d- C 

Suggestions have been made in this document cbncerning instructional 
4s 

strategies. However, it remains the responsibility of the school system.to allot - '* 
h 

-- & 

monies for in-service workshops and evaluation (jf tt$ program. . , - .  @ 
-V % * 
In summary, the implementation process +.- for "Toward Appropriate A i f  

- 6 

i' 
. ". - 

~echnologies" could follow two paths. B O ~  offer distint advantages and ,- 

disadvantages. .What this would seem to indicate is more research and inquiry 

is needed to folfbw through on these possibilites. Program development staff at 
fl 

the community organizations and Science and Technology 11 need to be 

contacted and brought into the curriculum developmen4 process. Negotiations 

and further refining of the model can be made at that time. 

5.6 Conclusions 

This document began with a personal anecdote which provided the 

author the stimulus to the study. Although rural Guatemala and fish ponds may 

seem distant from the present discussion, it may be helpful to bring the 

cokluding discussion full circle. back to the cir&urnstances in which it began. 

The u s 5  the model would 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 technolb$ical options. This c o h s t s  

with the model undertaken by the author where the emM3sis was on learning 
ir- r .-- 



-- --- - - 

I 
-L-- pp-p-ppp I by "transfer" of information. In the model described in this document, the- , .. 

d 
students begin by identrfytng rdevant local needs and continue by dwetopb - ~ 

knowledge and skills to meet those needs. The role of the teacher is to facilitate 

the clarification and examina lh  of local needs as well as development of 

knowledge and skills. This is in contrast to the approach which was used, 

whereby information which the teacher had was the focus of what needed to be 

taught and learned, 

The decision-making model proposed in this docwent  is an addition to 

the appropriate technology education taught by the author in the-6arly 1980's. 

Skills needed to take personal action are developed using this process. During 

the author's work in Guatemala, there was very little emphasis on the 

"campesino" or rural peasant learning how to make decisions. The decisions 

were made only by the "technician" and discussed with the interested person. 
.--- 

The problem with the latter approach, is that often, a's soon as the 

chnician' is no longer available, the information and decision-making 

process comes to an end. The Iocd people have not developed adequate 

knowldege and skiil to continue using an innovation'such as an appropriate 
7 

technology. Thus, if an educational process such as "Tmard Appropriate- 

Technologies" were undertaken; there is an increased likelihood that the any * 

innovation undertaken would continue, even dter  the course mr educational 

process was finished. 

This type of education, one that promotes knowledge of natural systems, 

technology, and cuttural systems is as relevant to the rural "campesinonBs to his 

Canadian comtemporary. It develops students' "internal" mechanisms to apply 

their knowledge and skills in a self-direded manner. It is argued here that is by 



, this method that individuals can take effective action in an increasingly complex 

worW-rP1n education for appropriate technologies~empowers students to view 
+ 

their envitonrnent ecologically, holistically and with a positive future orientation. 

In conclusion, the conceptual framework for viewing technologies within 
c h  

'natural systems as proposed in the model developed here warrants further 
s resea..& and applications. Research into the current use of apprcpriate 

technorlogy curricula by community organizations andlor school systarns would 
' b  

further the validity of t'h6 model. As well, applying the model to develop a \ 

specific curriculum with teaching units, Materials, and bibliography would prove 

useful :o science and technology educators. - 
I 



This case history from the 1984 work Blendir~g of New and Old Technoloais 
- I 

(Bhalla et al., 1984) describes the projects: "In most developing countries 

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, the spread of employment- 

creating industries to rural areas has been hampered, to some extent, by the . 
, 

lack of power. Planners have tended to concentrate on large, centralised 
\ 

generation, either hydro, t m m a l  or nuclear, and as so have acceptad 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 
C 

regions where the topography itself prevents wide distribution. In many areas, 

micro-hydro power promises to be the most economic alternative for such 

decerrtralised power production. 

A - "To be economicaHy viable and competitive with alternatives such as diesel 

power or grid extensions, the capital cost of micro-hydroelectric plants must be 

kept down by pragmatic design: using simple turbines and  minim^ m cost civil 
C- 

works ... Recognising this, a hydro engineer and an electronics engineer, both 
/ 

from the l!K, designed a tow-cost electronic devise to fit into mi xo-hydroelectric 

schemes in order to control the electrical output from the alternator (that is, 

controlling the "load" rather than the "flow"). Its true versgtlity has become 
' increasing apparent as new schemes have been introduced. It has been widery 

accepted as a major step fonvard in making micro-hydroelectric plants viable for 

small rural communities." 



L 

- 
ACTIVITY PLANS: 

APPENDIX B 

ge- - 

/ > .  

ACTIVITY: ~xperiencing 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: f 

- 

Appropriate transpartation time to site (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: -+ - 
Comfortable 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 i 

cold); Extra teacher or parent. . 

SITE: ' 

Ideally a meadow or wooded area thatprovides space for students to spread 

out in close proximity without being in site of one another. 

should be checked out by teacher previous to nature walk 

2 

PROCEDURE: 

Site and route 

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 1 st, 2nd, 3rd, etc student to stop until all students have a spot; 

~ k & n t s  make themselves com"fortable and listen, feer, smell their site; . 
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When 30 minutes are up teacher returns to first student and one by one gatfQrs 

class together. " 

Return to classroom. 

. Extension Activity: 

Write about the nature walk, how it felt to be alone in a natural setting, what you 
s -' 

saw, felt and heard in your journal. 

3 

RESOURCES: 

Enviro~mental . 2 Education Program 
P 

contact: Mi It McClaren 
- == 

SFU Faculty of Education 
B 

~ u r n a b ~ ,  B y  

ACTIVITY: Inquiry into natural systems theory and process: an individualized 
-- 

' learning resource centre 

TIME REQUIRED: . 
1-2 5 0  minute classes 

4 
CONCEPT: 
- 

Using a resource centre approach to learning about natural systems can 

facilitate individualized leai-ning and be beneficial:?to students who are 

uncomfortable with "sciences". 

MATERIALS: 

Films, videos and/or filmstrips b n  ecology, biology; 

Tapes1 recordings of natural sounds: waves, the forest, bird songs,calls; 

~ a ~ a z i n e ;  such as Nature Canada, Geos, National Geographic; 



/ Literature: an excellent text is GAIA An Atlas of Planet Management other- - 

I - 
biology, ecology texts; . 

PROCEDURE: 

Teacher sets up resource centre , preferably in a corner of the classroom, with 
i'* 

' 9- 
comf6rtab.lQ viewing areas for filmstiips/videos/movies, adequate lighting and 

3 *+ 
Ide+gilly.lhi~centre . . will be set up for the duration of unit for easy.reference; 

~e*a6her introduces the concept of natural systems and poses investi$ative 
\ 

. questions foi  the students t g  research; 

-may be done individually 
/ 

-may be .done in a group with research tasks.divided up and then the 

students share with each otherwhat they found out; 

-6 sample question could be: What is the role of the tree canopy in' 

- tropical rain fbrests? what happens when the area is logged? OR How 

does modern agriculture model natural systems 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 rt 

involve? Share your ideas with a partner. 

RESOURCES: 

School libra,ry for texts; visuals on ec6logy/biology; 

~ & a l  teachers of biology, science; 

Government Conservation Officers, Dept of Fish and Wildlife, Env~ronmental 
J 

Protection Service; 



Books: 

GAIA: An Atlas of Planet Manaaement 

by Dr. Norman Myers, General Editor 1984 

Anchor PressIDoubleday and Co: Garden City NY 

Environmental Conservation 

by Raymaind F. Dasman 

1976 
- - 

' - John Wiley and Sons:Toronto 

ACTIVITY: Participate in group to problem solve a relevant current technological . 
assessment. 

Y 

CONCEPT: 

An activity which stresses a prbblem solving model of a real life situation. 

Presents an alternative view of technological needs; 

TIME REQUIRE'MENTS: 

1 class period 
. f 

MATE RIALS: 

Handouts of reading material on TA situation related to student use of 

technology such as TV or telephone communication; markers, pens; newsprint 

for writing; P 

PROCEDURE,: - 

Divide class into 2 groups; 

Hand out copies of reading material to each group and have students read; 



- Have each group divide up assessment tasks into the following groups: 
0 < 

-Environment and Resources 

Each sub-group writes the assessments on newsprint; . 
report back toosmall group and share information; 

Gathering class as a whole, have one student from each small group tell about 

! their TA. 
, 

"Technology Assessment1 Environmental Impact Assessment: Toward 

Integrated Impact Assessment" 
- - 

by Alan L. Porter and Frederick A. Rossini . 

IEEE Transactions on Systems,Man and ~~be'rnet ics, Vol SMC-10 No. 8 August 

r -, 
1, 

SAMPLE ACTIVITY PLAN: Theme 4 , 

ACTIVITY: Observe personal and family requirements and use of !echnolog~es. 

CONCEPT: 

Observation of family uses of technology can focus  attention^ the expbrience- , 

of each student and lead to clarification of personal and family needs. 



- -  - 

TIME REQUtRED: 

An afernoon or evening at Rome to observe family use oftechnology; 1 fifty 
- 

minute class to discuss results and use the "Questions to ask Yourself" chart. 

MATERIALS: k 

3 

"Questions to Ask Yourself" handout; 

Newyrint paper for group 

Markers and pens 

PROCEDURE: 

The day before class, Teacher explains the observation techniques such as 

recording types of appliances in use, home insulation and structure of house, 

conservation techniques in use(if any) etc. Have students record these; 

In class the nextxay, hand out the "Questions to ask Yourself." chart and have 

students fill i t in; 

Divide class into groups of 5 and compare results; each group should record 

similarities and differences on newsprint with markers; - 
Put up newsprint on wall and Laye each group report back to entire class; 

Ask class an extePnding question such as : what are the implications of your use 

: of technology? Are there any recomendations you can make to better use your 

personal resources? 

Y 

RESOURCES: 

BC HYDRO Energy Conservation Office 

Energy Engineering - Dept 

625 Howe St 

~ancouver. BC V6T 2T6 



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 this 

program. Please consider the following sequence: 

Learning Events; Materials and Methods; Roles and Relationships; 

-. Environments; Conditions of Operation; Patterns of Organization; and Process 

Learning Events: The learning activites - have been prepared and sequenced 

from simple to more complex. Teachers should feel free to adapt the activities 

and sequence according to their students needs. 

Materials and Methods: f his curriculum is extensively supported by a variety of 

means: literatwe, networking and local resources. Instructional methods are 

covered in the instructional strategies section of this document (Chapter 4). The 

primary function of the teacher in this case is one of a guide for self-instruction 

and a trainer of skills. 

The following are general instructional aids to support the curriculum: 
- 

.5 
Connect~ons: a cur r~c~~ lum In WDroonate technoloav fc;: the 5th and 6th grades 
Edited by J. Melcher. 1980 NCAT;Butte Montana, USA 

Organizations: 

National Center for Appropriate Technology 
Box 3838 
Butte, Montana 59701 

-USA 



.. r * -  

- - 

' New Alchemy Institute 
237 Hatchvitle Road 
East Fairnattth, MA 02536 <+' 

USA d 
(6 1 7) 563-2655 P.  , 

Publishes "New Alchemy Quarterly" about the Institute's research and 
educational programs concerning development of sustainable technologies. 

Brace Research institute 
McDonald College 
McGiII. University 
Ste Anne de Bellevue 
Quebec, HOA 1 CO 
Publishers of the Handbook of Appropriate Technology 

The Canadian Federation of lndependent Businesses 
, 15 Coldwater Road - 

Dun Mills, ONf 
M3B 3J1 

Integral UJban Ho se 
15165thSt 1( 
Berkeley CA 9471 0 
USA 

Institute of Man and Resources 
Little Pond 
Souris, RR No.4, PEI 
COA 280 

Sudbury 2001 
PO Box 1313 
Sudbury, ONT 
P3E 4S7 

- 

Roles and Relationships 

This curriculum encourages the role of the tegcherand student to be co- 
3 

learners in the process of education. The student should feel the teacher and 
.Ic 

his or her peers in the classoom are supporting hislher efforts. The learning 

snvironrnent should be a reflection of a natural system with interaction, , ' 

flexibility, diversity, interdependence, and evolution (etc). Thus, the content 

a d  learning process reflects a living system with its inherent lessons. The 



- - -- 

student with the teacher as a guide can evolve into an active participant of the 
\ - -  - 

system. Everybody benefits with the dynamic o u t c m  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 

flexible classroom arrangement with trips outdoors to investigate the natural 

' world. 

A sample classroom may look like this: 

-Movable chairs and desks, set up in a circle; 

-a learning resource center to one side of the room 

-books, magazines , films, tapes (audio and - video) . 

-large pieces of newsprint paper for group work 

-markers, pens, chalk 

-access to out-of-doors 

-some community outdoor gear 

-a known routine for how to get outside 

-some comfortable chairs, rug or cushions for imagining, visualizations 

- -access to a shop or work room to+work on AT projects -, 

Conditions 

- .. - .  
The support network for teachers invofved in this program will vary from 

situation to situation. Making use of the printed resources and organizations 
L 

, mentioned in this guide will enable any teacher to have a basic support $ p - 

network. However, it is important to invoke other people at the administrative. 

community and provincial level as well. Some possibilites include: 



- 
-hook up with a computer network; 

- 

=e 
-establish wntact with other hachers using this curriculum; - 

/ 

-make use of your local town o r  city planning department; 

-contact local environmental centers; 
- i '  

-contact local or provincial energy consultants or architects; 

Some 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 i f  outdoor trips 

are covered and under what conditions. 

Organization -- 
. 

Recognizing that all curriculum exists within a sometimes inflexible organization 

is the first step of change. This curriculum is ideally set 'up within the 

organizational framework of individualized learning 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. 

Given the present framework of the provincial high school, this program could 

be split up into many single class time slots. Some classes could be devoted to 

individual work, others to project work, field-trips, or group discussion and 

problem solving. What is necessary is a balance of individual and group work; 
J 

study and experiential work. The classes should feel comfortable for students 
- 

and teachers alike. Some ciaistime needs to be used for opmizational tasks 

by the class, such as timelines for task completion, how people are progressing, 

and new dire'ctions of the class. 
t 

\ 



Model Formative Evaluation 

APPENDIX D 

- - < 

This curriculum underwent a formative evaluation through a workshop - -  
entitled "Appropriate ~ e c h n o i o ~ ~  and Your Home." The review gave positive 

- 

results. However, it indicated areas that needed further clarification and hoted 
\ 

that activities that are more engaging and powerful would result in a better 

program. Following is a description of the,process and some results. 
4' - 

- The workshop was held on Thursday March 13, 1986 from 7:30 to 9:30 pm and 
c 

3 

was attended by 7 people from the UBC Family Housing ,community. 

Advertising was done for the workshop in the local newsletter and by word of 
A 

mouth by the instructor. It was offered free of charge. . 

The workshop was designed to cover improved decision-making skills 

concerning the theme of "appropriate' technotogy." Fczr activities were 

emphqsize& , 

A- 

-defining approprjate 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 visualization exercise; 
+ -in groups of two, sharing and prioritizing that vision; 

-participants create a plan for implementation: what is feasible for you?. 
dhd how you can go about acting on that plan? 

The instruction was largely in the form of guiding the activities and 

supgorting/facilitating the participants' visions. Q 

- -  



. Results of workshop review process: 

In general, the feedback received verbally, and via a written evaluation, was . 
Y 

positive. Participants were focused on the activities and were pleased to have 

participated. Participants who did the las~exercise achieved the objective for 

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 otthis technology to dry "okra" 
which is a yegetable 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 ha& a vision of organic gardening using composting: she 
decided twbuild and use an efficient compost system to gain the 
expedenke; 

1 - 
, 

i' 

The w k e n  feedback received at the end of the workshop indicated that the 

participants liked the discussion and person to person aspect of the activities 

while focussed on "our own environment:our homes." Another person wrote: 

\ "...in a way, envisioning something deals with our major goals, and prioritizing 

them helps us to see the ones that need our attention and being brave to take a 

' step folward." 

Although the general thrust oi the evaluation was positive, a couple of people 

- had suggestions for an area of improvement: they wanted to hear about 

concrete examples of appropriate technoiogies. 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 



ofAT in the first activity w ould be adv 

to give and discuss more concrete examples of these types of technologies. As 

well,'more visual examples of alternative technologies.would be a high impact - 
educational aid in this instance. Finally, each activity was reviewed to 

ascertain : 

-is group work being used for activities that a person singly can not do for  hi^ or 

herself? t * % 

\. 
-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 attered or more fully developed. I 



Two programs stand out as contempories to "Toward Appropriate 
- -- -- 

Technologies:" The New Alchemy Semester and The National Centerof 

Appropriate ~ e c h n o l o ~ ~ ' ~  Connections - A Curriculum for Approoriate 
a* . . 

Techno!oav for the 5th and 6th Grades. The New Alchemy semester is 
1 

designed for college age students while the NCAT ram is for the ' 
O 

elementary level. "Toward Appropriate Technologies" is designed for 
4 

secondary and post-secondary levels. As well, this curriculum was compared to 

,a 5cienceJ Technology and Society course: British. Columbia's Science and 

Technology 1 1. .The four curricula are described in Fig 5.1. 
I 

A 

The approach to content taken by "Toward AT'S" is similar to the New 

Alchemy's program: a blend of academic studies and hands-on work. As well, it 
v 

is similgfo the interdisciplanary approach of Connections. Science and Tech 

11 is less clear of its approach to the content, however, it may be inferred that if 
- .  - r 

seeks to make connections d between science, technology and society and have 
0 

students respond critically to current technological issues. 
L 

? -  

The seven principles of the proposed appropriate technology education - 
3 g 

Ti- < 

model described here, give this cumculum'a strong theoretical framework which -?' 
P 

is based on natural systems. The model is similar to Connections and the New 6 

- - 
Alchemy Semester but is apparently developed more fully than in 

Connnection~. Due to lack of data, it is hard to ascertain the depth of the New 
0 

Alchemy program. The Science and Tech 11 approach stresses knowledge of 

technologies as applications of science. In Towards ATs, the focus is on 
f 

natural systems as the basis - ofJhe content and stresses technology in that 
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- - -- - pp ~ i ~ ~ r e  5.1 A Comparison of Appiopriate TecfanoTogyCufiici% 

Level Course Content ~ U S B  r;nnls F~rmat - ,- 

and Objectives 

hJew Al- 
. chemv Regional Resources; n/a 

post- * Biologicat Agri- 
secondav cutture & AT; , 

Ecosystem Design; 
Applied Studies in 
Ecological Design; 

Fulltime 

4 course 
semester 

Cannection~ Intro to Goal: a new Fulltime 
Grade 5-kT"- Conservation; approach to course or 

Transporation ; teaching how integrated 
B Waste ; our energy, into existing 

Recy ling; food, transpor- social studies 
Renewable tation and econ- or earth sci. 
Resources; omic systems 
Solar Models; - - interact 108 page guide 
The-Food We Eat; - 

~ r o w i n g  Your Own; 
A Community of 
Appropriate P 
Technologies; 



Level Course Content Course Goals Format 
and Objectives 

.u 
Tech 11 ..,' 
Grade 1 1 

"Toward 
ATs" 

Secondary1 
Post- 
secondary 

Core Topics: Goals: to provide Fulltime 
course 

HighTech 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 
rnent; applications of related 
Forestry; sciences; 
The City; Develop the ability to respond 
~elecommuni- critically to tech issues; 
cations; Expand their awareness of 
Transportation; career options in sci & tech 
Tech of Warfare; 
Energy: Environmental 
tradeoffs; 
Wastb: Technology's 
By-product; 
Food Production & 
Distribution; 
Space; L 

The Future; 
/ 

Core Units: 
Natural Systems; 
Appropriate 
Technology; 
Personal Use 
of Tech; 
Bio-Regionalism; 
tech. assessment; 

The purpose of 
the program is 
to have students 
learn about the 
concept of AT 
and how they can 
apply it in their 
lives towards 
resolution of 
local or global 
problems; 

Fulltime or 
integrated 
into 
exi'sting 
science or 
environmental 
studies; 



- 
Turning to look at the topics covered, the New Alchemy program is strang 

on ecological principles , . and their application. It only offers an optional 

discussion series on implications to personal and global uses of their work. 

Connections covers the specific ecologically sound technologies thoroughly. 

but only devotes one of,ten lessons to a "community of appropriate 

technologies": a social view of appropriate technologies. Science and 

Technology 11's content stresses the use "high technology" and doesn't offer 

examination of alternative technologies. The content of "Towards Awropriate 

Technologies" stresses the interaction between human-kind, technology and 

the environment using an .ecafogicaf and social framework from which to 

examine the appropriateness of different technologies. 

Given the small sample of offerings in the area of appropriate technology 

curricula, it seems to indicate that "Toward Appropriate Technologies" offers a 
I 

more comprehensive framework from which to base learning activities than 

Science and Technology 11 or  connection^. It also appears to be more 

systematically developed than the current program of the New Alchemy 

Semester. Thus, it satisfies Fullan's (1 982) requisites that the proposed~ 

change have sufficient clarity, complexity and depth. 
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