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The Right Fit
Introduction

The goal for this learning cycle is to
introduce students to the concept of
appropriate technology. Appropriate
technology is technological problem-
solving that considers the needs

of the community. In fact, appro-
priate technology takes into account
sustainable approaches that fit the
community’s resources, capabilities,
and customs. In this learning cycle,
students will continue conducting
research on the country that was
assigned to their design team for the
Primary Challenge.

Students should begin to under-
stand the importance of conducting
research and understanding their
assigned nation’s culture and envi-
ronment in designing their Primary
Challenge solution and in solving
the challenges faced in this learning
cycle. While working through this
learning cycle, students should be
continually reminded that their
solution to the Primary Challenge
should be designed and constructed
so that it will be appropriate and
sustainable for their assigned
nation. The activities included in
this learning cycle are designed to
stimulate that thought process.

Intraduction

ANVE YOU HEARD THE SAYING, “IF THE SHOE FITS, WEAR IT?
H Howe does this saying apply to echnology? Can't all technological sohu-

tioms "fit" all similar technological problems regardless of the location?
Wit necessarily. Some technologles that work perfecly well in one society or
culture do not work at all in another. Problems require not anly solutions, but
well-thought out and planned solutions that "fit" into the culture, society, or
community in which they will be utilized.

Appropriate technology isa term often used o deseribe technological problem-
solving in a community that takes into account sustainable approaches, In
other words, the solution fits the community's resources, capabilities, and
custormns, Often, kwer kevels of (simpler) echnedogy are the most reasomable
solutions because approximately eighty percent of the earth's population lives
and waorks in an environment where high technology solufions would be
inappropriate. Sohations must then be evahuated in light of the community’s
environment and customs. It is important to consider how the solution will
impact the people both positively and negatively.
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try to determing how your fransporfation
device will be sustainable Lo the nation in
which it is implemented.

The activities in this learming cycle are designed
to stimulate that thought process. You will first be
researching the nation you were assigned in the
Primwry Clrallenge. During the Engagenent phase, you
will be designing and constructing a device that is
echnologically appropriate for a developing nation.

Objectives

After completing this learning cyele, you will be able o:
1. Explain the principles of approgriate technology.

2. Determine how o analyze the risks and benefits of a design.
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] Iin deslgning your Primary Challenge solution, you ﬂ
are required bo research the nation that will
use your completed fransportation device.
This research should be focused by the
principles of appropriate  technology.
r Your solution should fit into the nation's
resources, capabilities, and customs. As
vou work through this leaming cycle,

During the Exploration activity students will be researching one
of the nations they were assigned for the Primary Challenge. This
will provide them an opportunity to learn about their nation in
a structured way. During the Engagement phase, students will
be examining pedal power in designing a device to complete a
domestic chore. Although the activity is not directly connected
to the Primary Challenge problem, pedal power is a potential
component that can be incorporated into their solutions.

Objectives and
Essential Questions

After completing this learning cycle,
students will be able to:

1. Explain the principles of appro-
priate technology.

Essential Question le: What are
the fundamental processes/
principles used to develop new
technologies?

2. Determine how to analyze the
risks and benefits of a design.
Essential Question 8a: How does
a risk/benefit analysis aid the
designer in addressing potential
harmful effects prior to devel-
opment?

Facility Requirements

This learning cycle can be completed
in aregular classroom. Students

will need to use computers that

have Internet access to conduct their
research. They will also need enough
space to construct their devices.
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Equipment and Materials i
Based on a class of 28 students:

Engagement materials will vary
and may include recyclable
materials or discarded objects

Homwe can a lechnelogy be sustminghle?

Optional:

Plastic buckets Exploration
s Appropriate technology solutions are often small in scale, energy-efficient,
Used bleCIGS environmentally sound, labor-intensive, controlled by the local community,
and sustained at the local level, What does that mean? The solution fits the
WOOd Slats community and minimizes the negative impacts on the citizens’ way of life.
For example, it would not be appropriate to use nuclear power ko solve a local
Nuts and bOltS energy generation problem in a village that has yet o discover electricity.
Naﬂs Appropriate technology is chosen by designing solutions that are low cost,

use local materials {when possible), employ local skills and labor, are afford-
Hammers able and 'Fhmihh‘.-::n.n hl'm;:i ntained h:, the l'ummum:l_v,:md involve renewable
resources. In addition, designers using an appropriate technology appeoach
take into consideration the various economic, political, geographic, environ-
mental, and social issues facing a country before recommending a solution fo
a problemmn.

In your Privary Chillerge teams, you will choose one of the client nations listed
in the Primary Clialiemge

{Ecuadeor, Ethiopia, Haiti, India, Indonesia, Lebanon,
Mali, or Nicaragua) and complete the profile sheet on the following page.
You will have to conduct research either on the Internet or at the library to
complete the profile sheet. On completion, you will have & comprehensive

analysis of conditions in your chosen nation,
After you have completed the profile sheet and answered the Reflection ques-

tons listed on page 24, you will need 1o prepare a multimedia presentation
that highlights the conditions of the nation.

1 Project Prfase * Tramsportation Technalogies

Suggested Daily Outline

Day One Day Two Day Three

Introduction, Exploration Enoacement
Exploration Reflection 808
Estimated number of 50- R
minute class periods: 5 Day Four Day Five
Engagement
Engagement Preparing for the

Challenge
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Exploration

Teaching
You may want to direct
students to the CIA World
Factbook. The Factbook
is an excellent resource
available online that can
help the students complete
their profile sheet. The site is

located at http://www.odci.gov/cia/
publications/factbook/index.html

An appropriate technology:

¢ Adresses the well-being of the
indigenous population.

e Takes into account environ-

mental issues.
¢ Benefits society.

* Solves problems and satisfies
particular needs of the commu-
nity.

e Takes into account the culture
of the indigenous population.

¢ Includes a collective effort in its
creation, implementation, and
maintenance.

In their Primary Challenge teams, students are asked to research
their team’s client nation and complete the profile sheet. This
research will help the students design technologically appropriate
solutions for the Primary Challenge. You may decide to use each
team’s completed profile sheet to evaluate their Primary Challenge
solutions to determine how “appropriate” they are.

Before students can begin to make judgments on the appropriate-
ness of technology, they must have an understanding of the region
or nation in question. There are twelve common characteristics for
determining the appropriateness of a given technology. These char-
acteristics can be shared with the class to help guide each team’s
research. The twelve common characteristics are listed to the right.

Is cost effective for the end user.
Is sustainable by the user.

Utilizes local and renewable
resources whenever possible.

Has multiple benefits.

Allows for the continuation of
development.

Has an “image of modernity,”
whenever possible.
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Reflection —

Students are asked to answer the
weflecsigo

following questions in their Inven- =

tor’s Logbook. i

1. Based on your research about

the country you have chosen :
. Reflection
to study; list some of the

In the Inventor's Logbook space provided, answer the following questions.

nation’s environmental issues.

1. Based onyour research about the country you have chosen to study; list
someof the nation's environmental issues,

Answers will vary. Students

should explore some of the envi- e
T’OTln’lel’ltal concerns Plﬂgumg the LDE-W 2 Again, based on your research, whal are some polential industries that
ngtion, along with the naturﬂl Lnisk i would bring economic growth to this nation?

resources that may either be

endangered or that should be

3. How have political, religious, or cultural matters affected the technolog-
protected. ical conditions in the country you researched?

2. Again, based on your research,

what are some potential

4. How does the nation's per capita income compare to that of the Linited
Stabes?

industries that would bring

economic growth to this

nation?

. . N P Praflase = Ti ion Tecknologi
Answers will vary. Economic TR LR T e

growth is most likely a major
concern of many of the client

nations. Students can explore
some of the initiatives that have 3. How have political, religious, or cultural matters affected

been used or are currently being the technological conditions in the country?

attempted to stzmulcfte growth. , Answers will vary. A region’s beliefs can affect the technological
Students may have ideas of their L . .
o conditions of the region. Students should explore this concept and

own based on their findings and o .
, , analyze how their Primary Challenge solution should adapt to

answers to the first question.

, their findings.
Some nation’s natural resources
may be exploited for economic 4. How does the nation’s per capita income compare to that of
growth. the United States?

Answers will vary.
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Engagement

Students should first identify

Engagement m a domestic chore that could be

Another renewable and powerful energy source used in appropriate fech- lmproved Wlth a tEChnOIOglcal

nology solutions is human beings. Incorporating human labor into the solu- . .

Hewn ensures selbrelionce, & comprehension of the technology, and a reduction deVlCG. Students can use thelr

in environmental impacts. One of the most efficient uses of human energy . . .

is thiough pedal power. A person can generate four Hmes more power by research flndlngs to target a device

pedaling than by hand-cranking. The leg muscles are simply stronger! A . . .

bicyclist's rate of energy consumption is approximately one-fifth of that for for thelr Pi’lmm’y Chﬂlleng@ nation.

an unaided walking person. There are many appropriate lechnology applica-

tions of pedal power, including water pumps and grinders. Some examples Of pedal-powered

In teams of four or five assigned by your instructor, you will be constructing devices include concrete mixers,

a small-scale, appropriate technology solution using pedal power. In many .

diveloping countries, construction techniques do no incorporate high kech- generatOI‘S, corn grlnders, and
nology devices. Comerete, for example,

isoften mixed by hand at the building water pumps.
site. This process is kmg and often
produces low-quality results. Your
fask is to design a model of a low cost,

Students are asked to use only

pesdabpowered device that could be used to
complete a domestic chore, The materials you
elect to use should be readily available in
st any developing nation.

recyclable or freely obtained
resources for their device. Each
team should submit a materials
list prior to construction so you
can help them locate the neces-
sary materials. Students should be

The Right it~ 15 . . .
encouraged to bring in materials

from their homes. In addition, you
may decide to provide them with
Engagement wood, nuts, bolts, screws, nails,

and hand tools.
In teams of four or five assigned by you, students will be

constructing an appropriate technology device using pedal
power. Pedal power is an important resource for appropriate
technology and may be an option for students’ Primary Chal-
lenge solutions. Their task for the Engagement activity is to design
a low-cost device to complete a domestic chore that can be
constructed using materials available in most any developing

nation.
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Engagement

Follow the directions below bo design and construct your device:

. Select a country where your solution will be implemented and identify
the available materials, equipment, and resources,

2 Use only recycled or freely obfainable materials.

3. Submik a ligt of materials b your instrucior and, with your instruchor's
helps gather the materials.

L

Develop a device that will complete a domestic task. Think about a task
that really needs to be accomplished in this nation.

wn

Develop an operations and maintenance
manual that ensures thal the citlzens of the
country you selected will be able bo use and
repatr the device,

& Creste a presentation that includes:

a. A demenstration of your device.

b The merits of your designed sohation.

. Potential positive and negative effects
of implementing your sohstion on the
conntry.

d. A discussion of the opera-
tions and maintenance

manual,

Freject ProBase = Trassportation Technnlogies

Notes:
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3. Why would creating an opera-
Engagement . .
tions and maintenance manual
be important?

The manual will ensure sustain-
ability. Technologies implemented
without some kind of manual will
not last, because once they fail

— m or break and the local population

As a class, discuss the folkowing questions:
g} does not know how or have the
What was the most difficult obstacle that had to be overcome while Logauﬂ‘*

designing your pedal-powered device? How did you overcome it?

materials available to fix them,
N they may be abandoned.

4. How important is it to

2

. What did you learn about the country you selected that influenced the

design of your device? research and understand the

nation, country, or community

w

. Why would creating an operations or maintenance manual be importand? before designlng a teChnOlOg—

ical solution?

Students should now recognize

-

. How important is it to research and understand the nation, country, or

community betore designing a technological solution? the importance Of understanding a

community’s culture and environ-
. What are same other applications not mentioned that could use pedal ment when deSigning SOlutionS tO

power?

w

problems.

5. What are some other applica-
The Right fn 27
tions not mentioned that could

use pedal power?

Mills, extractors, air compressors,

After students have presented their devices, lead a class discus- . )
transportation devices, etc.

sion using the following questions:

1. What was the most difficult obstacle that had to be over-
come while designing your pedal-powered device? How
did you overcome it?

Answers may vary.

2. What did you learn about the country you selected that
influenced the design of your device?
Answers may vary. Students should provide at least one example
of how an aspect of the country impacted the design. For example,
the materials they chose.
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Expansion

1. There are many different self-sufficient energy products that have been
developed. One is the hand crank radic. Research the history, develop-
ment, and current status of the hand crank radio. Present your findings
1o the class,

(X

Pedal power is obviously derived from the bicycle, There are many

available configurations of the modern bicyele currently on the market.
Research arm-powered, recumbent, and folding bicycles. Prepare a
presentation discussing these three bicyele configurations. Include three

different pictures of each.

W

Wind is another powertul energy source. Windmills, tor example,
convert wind energy into electrical power. Research how windmills
work and how much energy can be produced by the wind. Present your

Expansion findings to the class.

Although not required, these
Expansion activities are designed
to cause teams to delve deeper
into the concepts explored in this
learning cycle.

1. There are many different self- _ _
% Project Prase * Tramsportation Technologies

sufficient energy products

that have been developed.

One is the hand crank radio. . . ) )
) 2. Pedal power is obviously derived from the bicycle.
Research the history, develop- . . ]
There are many available configurations of the modern
ment, and current status of .
) bicycle currently on the market. Research arm-powered,
the hand crank radio. Present ) ) )
. recumbent, and folding bicycles. Prepare a presentation
your findings to the class. ] . . ) .
discussing these three bicycle configurations. Include three

different pictures of each.

3. Wind is another powerful energy source. Windmills,
for example, convert wind energy into electrical power.
Research how windmills work and how much energy can
be produced by the wind. Present your findings to the class.
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Freparing

A REE R Here are some carcers related 1o ﬂ
OMNECTIONS this learning cpcle. For maore infar-

Induwscrial Dﬂi@ngr marien, visit the Unired Stares

Cavil Engineer Depammen of Labor's Oceus

Product Diesigner paticnal Chadock Handboak ar:

Social Seiemtist wwwhlsgovioce

As you have leamed, understanding the particular needs of the
comsumer is vital to designing a solution that will be used

for a long tme Desipning a solutlon for a communily o .
help improve the situation of its peoples requires an under-
standing of the culture and environment in which they
live. You have already acquired some information about = ——=
the nation you were assigned for the Prémery Chailoige. Prepann
What other information do you need to know about your fnr’ [hE thal nge
assigned nation to complete the Primary Challenge? How can you

implement some of the appropriate technologies you explored in

this Learning Unit oo your solution?

Student Assessment

An assessment rubric has been

developed for the Exploration and
Engagement activities. Feel free to
change this rubric to better suit

The Right Ffn 19
your particular needs.

Preparing for the Challenge

After students complete the Expansion activity, ask them to meet
in their Primary Challenge teams and work through the ques-
tions in their student guides. Most teams will need to do addi-
tional research on their assigned nation in order to complete
their solutions. You may decide to bring the whole class
together and discuss how students may incorporate some of the
appropriate technologies they explored in the learning cycle
into their Primary Challenge solutions.
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Name: Date:
Criteria _
Element Points
4 3 ) I
Compl.eted Completed Completed Completed
profile profile sheet . .
sheet with with above profile sheet profile sheet
. with average with poor
. exceptional average . .
Eproratlon quality and quality and qual} ty and qual.l ty and
delivered delivered a dgh\;e;'sd dzhvs(l;id
an excellent very good §00¢ poor
presentation. presentation. presentation. presentation.
Completed Completed Completed
a device and a device and a device Completed
. . a device and
manual with manual with and manual manual with
E t exceptional above average | with average oor qualit
ngagemen quality and quality and quality and a}; d de(}livereyd
delivered delivered a delivered 2 DooT
an excellent very good a good reseI;tation
presentation. presentation. presentation. P '
| . Fully Answered Answered few Did not
nventors answered all most of the entries and answer entries
Logbook entries and entries and covided few and did not
Entries provided good | provided some p examples provide
examples. examples. ples. examples.
Total Points
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