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Afew years age 1 had (o travel fiom Chicapo to Vancouver by air. Chicago
O'Hare airport is one of the largest and busiest on earih. So, s is tynical, Ihc
plane had to waitits turn to take off. Lo engage the passengers dwivg this
aelay, the pilot came on the infercom system end be
tive.

”Today, tnanks (o the work of tvwo i yelemedhanices {rom Dayton, Chio, y(‘u
end 120 or so other passengers will make 2 joniney of more than 1500 nalee in
the spoee of fhree and one haelf houte. The catne icurney took yony 'Cum*rxpamm
many days, and fook their perents weeks or months, You will arke itiasaliey
and comfori not dreamt of Ly your forebears....”

A an é.?!_ﬂQSi’ l"f\’”f,'&‘ Nnarra-
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Quite aside frein delight ai meeting s pilot willivg to provide 2 Rictorical 2nd
lierary allernative to the usual inane ) .nour'f‘nmw 1IN comyne ()L] miridners }

wer cangt ondhe phrase, thanl. (o the work of two bicye!s mechanics. 173 v,
~f conrse, referring 1o thoss aajur ploneers ¢ oowered fighd, (he Wighy Lo
ore. L negea o wonder whether o not thore could ve (o icn\mmy counierparts
to ine Wright Brothers, Would it be nocsible (o have the medein day cyuivalents
of those persistent bicycle mechanics who mana; ped to accomplish what the
leading scientiste of the day, such as ).ord Kelvia, had declared to be impossible.
Have science and technology progressed to the point where average people can
neither paviicipate in their processes nor even understand their products and
implications?

It is certain that modern science and technology are mmpkx enterprises. They
are also extremely expensive, often requiring tools costing thLEbELtC&S, mdhons,
and even billions of u(&llak“‘ Even many technizians in today’ s labs and incitites
have Ph.D. level educations in science and enginecring. But it is worth noting
that the massive wave of personal computing, represented by the development
of the Apple computer and its counterparis, began not In 2 univers ny, corporate
or government lab or research institute, but in a garage workshop with the ef-

o7 forts of two talented teen agers: Sleve Jobs and Steve Wosniak. Both men were
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very skilled electronics hobbyists, and they had a reasonable grounding in sci-
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ence, but they were far from the white coated research sclentist £0 frequently
presented as the Image of modern science.

David Suzuli has remarked that “science is toe impaitant to be left to scientists,”
The comment simply takes note of the fact that scientists, once they move be-
yond the laboratory, are often no better at assessing the social consequences of
their research than any one efse. Although they are often daimed to ba so, sci-
ence and technology are not value free, any more than any other endeavours
shaped by human intentions and choices are value free. Itis essential tha

today’s citizens dev “lop (uedr Undexsuﬂxdu:g of science end technology so that
they can participate in the political and social decision making that must accom-
pany the c~1>p:~cat1m\ of scientific reseaich and technological innovation on a
large scale basis, No secior of huwrnan uf?to‘**yxs untouched by science and
*\rhnolopy, from health, to work, and throuph to vecreation.

But do modern human beings fecl that thzy have some “voice” in the divee-
~emonns . BON OF sClence and technology, or do khcy feel that they are cimply being
pushed by an ever-increasing wave of new products, new ideas, and
nesw arjpmxzrher Do{ne)f feel thet they can perticipate, even as in-
{.er w spectpors in the sch.ntific aﬂa\cnhmlom el era in which thoy
e Or dothey feel, as wizny ceeni 1o, that these issues are eimply inn
C‘Dl)ﬁ._‘g‘.,.,_,\ 18 ,i,;msize.‘taz,e::{ for them o understand so they wast rely on
experts and hopa for the best. If thisis the a mm’e that is develop! m
then many pecple are becomi ng less and less competent at & personal
level of choice and decision maidng, and are becoming more and more
passive in the process.
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Science curricula are an important element of the mosaic of learning experiences
which schools provide to children in every countty on carth with an organized
school system that alfempis anyhuﬂo beyond the attainment of basic literacy.
Bul what is to be found in school science 10 address the ability of students to
function as citizens in socieiies that are highly influenced by science and technol-
ogy. Does a knowledge of the rnyqo} gy of circulation equip students to decide
abom the priorities for selecting cand .dat >s for heart transplants? Does an
understanding of the Periodic Table of the Elements enable a person {o discuss
the “Star Wars” concept for a space based missle defense system? Does an

f understanding of the Gas Laws determine that a person can {ransfer this learning

L\I {o deciding whether or not to replace their old refrigerator, and which model to
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buy? How can we help people to evaluate, plan, select, and implement cotrses of
action that quuu e fime, effort, mongy, and persisience in areas such ag personal
health and autrition or an energy conservative life style? What role does school
play in the devel iopment of citizens who are informed, and who seek to remain
Informed, about science and fechnology questions, and who see themselves as

being able to participate in these at some level. It is the purpose of this course o
addleba these questions.

Cougse Fuipoges and Gozle,

This conrse is founded on the premise that in order to educate studenis so that
they can become tcr‘rmolcwieaﬂy and scientifically literate citizens of the modern
werld teachers will need (o develop certain specific teaching skills and will need
fo understand what areas of knowledge they will have to navigate through in
oider to assist stadenis. 1t is & further premdse of the course that teachers do not
have to be scientiste or technolegists in order to teach effectively about these
domaing, but that a certain basic understanding of the processes of science and
fedmology is required. Tt will also be important for Ecachexs to have an inferest i
ese domains so that they can {function as models for students of both sexes, of a
range of ages, and {from a veriely of social and cultural backgrounds.
With this geoeral ststement of premises inining, the wourse has the following
goals.

I The dwe’fnpmem of fea d’xmgj skills necessaty to helping students understand
what science is, what science is not, and how science and technology relate fo
each other the :Ezrgt goal of the courge,

I The second goal of this course js to help teachers develop the skills and
undex thm’mg required to assist students to learn what technelogy is, and how
technological processes and purposes may differ from those of seience.

I The third goal of the course is to help teachers develop the skills required
to assist students to think critically abo ut the social/caltural implications of
science, applied sclence, and technology.

IV. The fourth goal of the course is to help teachers understand the processes of
scientific and (&:ChﬁOlOBIC&] creativity, invention, and production so that they
can nurture student talents in these areas in classroom settings,
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V. The 11 geat of the couise io o help terchers develop the clkille requived to
pariicipate personsily in scfence and technology through the wee of racdern
compuicr breed vystenas of Infennation smansgement, personal expregsion and
creciivily, end Baformation cccess.

VI Uhe cixil goal of the conrse Is to help teechers undesotand how to develop
teaching stratepies to foster student knowledpe of selernce and technclogy as
§

enitinel activities heving a social and Ristorieel contesxd

(N _—_ I'\,".li "‘
Gotone Suilise,

Tiiie conrce will addvess tie following tonics.

Course Qutline and Requirements.
Whad is scionce/ whatis technoelogy?
Some cxercises in ways of secing:
Where did the Al Farthlings Go??
Deginn, Form, and Fun chon,

Mep-making as a pioncering technology and an emiryo science,
Critlce] Thinking 1: The National Enguirer vs the Skeptical Enquirer.
Criticel Thinking 2: The Anatomy of a Moden Isaue.

A TProcess Egosystem,

Desipn Provlems : Saecciuras,

Fomust be e dhe Covernmaend fcils e so.

Decisinn Meking: Genersl] Modcle.

Thinking Tools for Complex Problems: Trees, Malrixes, and Holistoscopes.

You are what you eat: a preblem ininformation quality and access.

Buflding Things 1: the use of kits end models in techrology and science education. Children
Solve Problems: some exerciscs in Lateral Thinking.

Social Action Rescarch— From the Classroom to Real World Action.

Decision-Making Models in Science and Technology.
Simulation Gemes as Modcls of Reality.

Model! Rockets

Systems Thinking. The Universe in a Paper Bag,

As can be seen from the ahove outline, Intersession is really a pretty compressed

time {rame in which to work in a course like this. This means that a certain

amount of preparation will be necessary on your patts between sessions, There
,;rv,?’ will be five components of student production required to sati sfy the require-

j.nents of the course. These will be:
(3
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Eclect a current issue in the domain of Science, 'I‘rchnology and Society. lssues such as Acia
Rain, the uge of Organ Traneplants, Automation snd its impact on work, The Greenhouse Effect
Figh Ferming, the use of Pesticides or Herbicldes, the Wolf K5l in B.C., or Water Conservation
and Use in B.C. would a¥l be suitable topics.

Develop a Curriculum Package for use in the context of your chocen fscue, A cusriculum pack-

age i the equivalent of a Unit Tlan,( see General Gilde to Instructionat Design ) but it inchudes

notonly a theoretical/conceptual plan, but also the real activiifes and materials that you would
expect teachers and/or students o uee. Thereisne procise definition of a “unit” in teaching. A
unit is generally more than one fesson in duration, I can include follow up &t home activity for

stndents. A vnitalso includes the student assignment(s end the procedures to be used to essess

and inform student paiformance,

If your package needs to include real smaterisls, fe. sample government pamphlets, ete., then they
shouid b2 incluged in your dcam Studonts \»\LH share thelr Curricelum Packeges on th‘, last
meeting of (he course. The acid test for the design qnaht; of en Instructional Unit is that another
teacher, without being able to speak to you, the designer, divectly, should be sble to implement

your design with a group of students of the age/grade and skill level for which it veas intendod.

Design a onc lesson instructional plan (o develop student erideal ithinking concerning en 15
izyue that has boon presented i 8 printed format. An ommp]c might b a study guide (o help
c{udem& examine a set of news;*ar‘rsr articles related to performing hearf transplant operations on
infants. The emphasis sheuld be on developing students capacity for crifinal thought, bence
questions about the balance, objeciivity, and fairness of the materials, its value stance, any
hidden messages, cte., should be explored. The material should be designed for use by a teacher
with a typical class at a chosen age/grade subjoct level/emphasis in a period of 45-55 mitwies
duration, with a possible follow up homework assignment.

Tack 3. A Construction Challenge.

The eesence of human technological thinking is the conversion of an idea into actuality. The
Wright brothers didn’t just dream about flying, or create elaborate drawings of possible planes,
they used the tools and materials at their dispossl (or invented new ones), and built a working
prototype. In the process of thinking technologically, there is a shift in the focus of learning from
Instruction to Construction. As teachers, itis important for you to experlence this shift by com-
ing to grips with an constructional problem. So, for Task Throe, you should develop a design for
a construction involving something that operates, that works, or that solves a number of design
\ problems. Of course, we can't expect you to build a full seale working aircraft capable of carry-
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irg & human pilot in one month, but youmight be sble to creale a working model.

Using simple materials, create an aireraft powered by e sobber band. The rubber band may be on
Actual typicel office rubber band, or it cein ho anotier form of clastic (ld tire tube, undershort
elestic, ete.) Poweied flight means that the pranc deesiv't just glide, but is ectually propelled in
some way vy the band acling as a motor. The plane can be hand launched Ce. the plane deean’t
Yiave to start up, taxi, and take off as well as {ly on the power of its elastic engine.) The plane
1aust be an original design and must be hand made, not a prefabricated kit You mey use parts
of & kit, fe, wheels or a propellor, but they must ba in the minerity of the meterials, Planes will
b2 flovn on the last day of the course. De belef ing will foct:s on what you have leaimed from the
“aesigh exercige, and on what you think its educational &pplications ere, Thus, accompanying
your design should be a brief discussion of (1) what you Tearned froim the oxerciss (abott fHight,
planes, toois, materials, end edueztional potential) end (2) what you think students could /v ould
fearn from such a task, and how you might use and/or medify it for use with g typical sludont
group at & chosen grade level.

fSome people don't ke building plancs. if not, you may propose another design challenge, buf it
should ba one appropriate for a school class or sub-set of students, K-12, Because time (s Hrnited,
if you wish (o go off on your own direction, plesse see me by the end of Session 2 and getme to
épprove yourides. An example projact inight be & simple robot built frora the parts of an old
coraputer plus other hardware, & new type of container that heats ite contenls when openad, efc.,

Task 4, CHOICH Avea: Choose ONE item from fhe Jiat below,

(e} Create a simple inztroctional progras. on an STS releted (opic using the Macintesh Hypareasd

program— example, a stack on the History of Aviation,
(b} Develop a student study pack on an Invention and its Inventor(s).
(c) Develop a simulation game {or an 5TS isste,

(d) Develop a design problem for use with siudent of a selacted age/grade. (Similar to Task 3 of
this course,)

(©) Develop an inslructional unit using approptiate science fiction books to develop students’

understinding of STS issues or of an issue.
(f) Do a critical review of one module of the current ST11 course for B.C.

The Weighting of Each Task will be as follows.

Task 1: 25%
Task 2: 25%
Task 3: 25%
Task 4: 25%

i\ Total: 100%
a2




