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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. 
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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
Objectives and 
Essential Questions
Objectives and 

A� er completing this learning cycle, 
students will be able to: 

1. Explain the principles of appro-
priate technology.

Essential Question 1e: What are 
the fundamental processes/
principles used to develop new 
technologies?

2. Determine how to analyze the 
risks and benefi ts of a design.

Essential Question 8a: How does 
a risk/benefi t analysis aid the 
designer in addressing potential 
harmful eff ects prior to devel-
opment?

Facility Requirements

This learning cycle can be completed 
in a regular 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
Based on a class of 28 students:

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

Optional:

Plastic buckets
Used bicycles
Wood slats
Nuts and bolts
Nails
Hammers

Day One Day Two Day Three

Introduction,
Exploration

Exploration
Refl ection  Engagement

Day Four Day Five

Engagement
Engagement
Preparing for the 
Challenge

Suggested Daily Outline

Estimated number of 50- 
minute class periods: 5
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Exploration 
In their Primary Challenge teams, students are asked to research 
their team’s client nation and complete the profi le sheet. This 
research will help the students design technologically appropriate 
solutions for the Primary Challenge. You may decide to use each 
team’s completed profi le 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.

An appropriate technology:

•   Adresses the well-being of the 
indigenous population.

•   Takes into account environ-
mental issues.

•   Benefi ts society.

•   Solves problems and satisfi es 
particular needs of the commu-
nity.

•   Takes into account the culture 
of the indigenous population.

•   Includes a collective eff ort in its 
creation, implementation, and 
maintenance.

•   Is cost eff ective for the end user.

•   Is sustainable by the user.

•   Utilizes local and renewable 
resources whenever possible.

•   Has multiple benefi ts.

•   Allows for the continuation of 
development.

•   Has an “image of modernity,” 
whenever possible.

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 profi le sheet. The site is 
located at http://www.odci.gov/cia/
publications/factbook/index.html

Teaching
i
p
s



28 Project ProBase • Transportation Technologies

1 1

Refl ection 
Students are asked to answer the 
following questions in their Inven-
tor’s Logbook.

1.  Based on your research about 
the country you have chosen 
to study, list some of the 
nation’s environmental issues.

     Answers will vary. Students 
should explore some of the envi-
ronmental concerns plaguing the 
nation, along with the natural 
resources that may either be 
endangered or that should be 
protected.

2.  Again, based on your research, 
what are some potential 
industries that would bring 
economic growth to this 
nation?

     Answers will vary. Economic 
growth is most likely a major 
concern of many of the client 
nations. Students can explore 
some of the initiatives that have 
been used or are currently being 
a� empted to stimulate growth. 
Students may have ideas of their 
own based on their fi ndings and 
answers to the fi rst question. 
Some nation’s natural resources 
may be exploited for economic 
growth.

3.  How have political, religious, or cultural ma� ers aff ected 
the technological conditions in the country?

     Answers will vary. A region’s beliefs can aff ect the technological 
conditions of the region. Students should explore this concept and 
analyze how their Primary Challenge solution should adapt to 
their fi ndings. 

4.  How does the nation’s per capita income compare to that of 
the United States?

     Answers will vary. 
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Engagement
In teams of four or fi ve 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. 

Students should fi rst identify 
a domestic chore that could be 
improved with a technological 
device. Students can use their 
research fi ndings to target a device 
for their Primary Challenge nation. 
Some examples of pedal-powered 
devices include concrete mixers, 
generators, corn grinders, and 
water pumps.

Students are asked to use only 
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 
encouraged to bring in materials 
from their homes. In addition, you 
may decide to provide them with 
wood, nuts, bolts, screws, nails, 
and hand tools. 
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Notes:
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A� er students have presented their devices, lead a class discus-
sion using the following questions:

1. What was the most diffi  cult 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 
infl uenced 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.

3. Why would creating an opera-
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 
or break and the local population 
does not know how or have the 
materials available to fi x them, 
they may be abandoned. 

4. How important is it to 
research and understand the 
nation, country, or community 
before designing a technolog-
ical solution?
Students should now recognize 
the importance of understanding a 
community’s culture and environ-
ment when designing solutions to 
problems.

5. What are some other applica-
tions not mentioned that could 
use pedal power?
Mills, extractors, air compressors, 
transportation devices, etc.



32 Project ProBase • Transportation Technologies

1 1

Expansion
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 diff erent self- 
suffi  cient energy products 
that have been developed. 
One is the hand crank radio. 
Research the history, develop-
ment, and current status of 
the hand crank radio. Present 
your fi ndings to the class.

2. Pedal power is obviously derived from the bicycle. 
There are many available confi gurations of the modern 
bicycle currently on the market. Research arm-powered, 
recumbent, and folding bicycles. Prepare a presentation 
discussing these three bicycle confi gurations. Include three 
diff erent 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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Preparing for the Challenge
A� er 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.

Student Assessment
An assessment rubric has been 
developed for the Exploration and 
Engagement activities. Feel free to 
change this rubric to be� er suit 
your particular needs.
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Name:         Date:

Element
Criteria

Points
4 3 2 1

Exploration

Completed 
profi le 

sheet with 
exceptional 
quality and 
delivered 

an excellent 
presentation.

Completed 
profi le sheet  
with above 

average 
quality and 
delivered a 
very good 

presentation.

Completed 
profi le sheet 
with average 
quality and 
delivered 

a good 
presentation.

Completed 
profi le sheet 

with poor 
quality and 
delivered 

a poor 
presentation.

Engagement

Completed 
a device and 
manual with 
exceptional 
quality and 
delivered 

an excellent 
presentation.

Completed 
a device and 
manual with 

above average 
quality and 
delivered a 
very good 

presentation.

Completed 
a device 

and manual 
with average 
quality and 
delivered 

a good 
presentation.

Completed 
a device and 
manual with 
poor quality 

and delivered 
a poor 

presentation.

Inventor’s 
Logbook
Entries

Fully 
answered all 
entries and 

provided good 
examples.

Answered 
most of the 
entries and 

provided some 
examples.

Answered few 
entries and 

provided few 
examples.

Did not 
answer entries 

and did not 
provide 

examples.

Total Points


