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j” | FOREWORD
— B )
This training manval is the result of over three years of
food drying and storage training programs given for the Peace
'éorps’éﬁéf§§ Project: This final draft is the direct result

of pllot testing the draft training manual during two (2)

two-week training programs in Sxerra Leone (January
17-February 4) and Kenya (February 14-25, 1983) under Peace

Corps Contract BC 382~1013. It was also piloted as a

one-week tralnlng program in Séhégai (March 14 19, 1983)°

well as Host Country Naﬁi’o'hals; who played a very important
role in the success oOf the programs. We étrdngiy suggest

Incorporate' local people '1nto the tralnlng program as
3 v

participants: théy will have much to learn from the program

and will be Vital gources of local. information necessary for
the success of the program.

ééVéi@pégg_pSéipi, relevant training materials for technical

and extension workers. Use this material as you need; to
continue the process, and feel free to alter and improve each
session.

.

. | g

if» you have gquestions or comments about the manual; the

fffffffff Eo -

tralnlng philosophy, or specific sessions of hancouts, please

contact us. : - v A
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‘There are two threads running through this training program:
one of technical training, in the areas of food drying and

storage, and one of extension training, in the concept of
appropriate technology community development

The main focus of the program, of course, is the technical

training of Peace Corps Volunteers and their Counterparts; to
be able to design, build, use and maintain improved food
‘dryers and stores. But from an extension standpoint, the

technologies themselves will not do anyone any good if they
are not presented as community development tools. The

community development philosophy that has been inherent in -

cHP/Farallones training programs over the years is one that
takes people into account and builds on what they know to
help them solve their own problems.

Technoclogies that do not take a people and their culture into

account are doomed for failure and_it-does not.take--fong to

develop a list of improperly introduced technologiesw— But-....———
technologies that use locally available resources; both human
and materials, to meet community-felt needs; have a good
chance of succeeding and growing. Improving traditional
technologies is more acceptable to a community than importing
completely foreign ones. _Technologies are only tools with

which true community develcpment work can proceed.

This training program is .designed to- model -and parallel

~“community extension work. Participants are asked to take-a

; full and active role in their own education. They are urged
to cooperate with others to identify and use the talents and
resources that are available to the group and to practice

~ skills—that -help motivate people, instill within them a

feeling of self-confidence and involve them in the process of —
their own education. , [

The approach to . training is based on the principles ofs

non-formal education and is designed to strike a_ balance

between structured ‘learning and guided; yet _independent

discovery. The -sessions; resources and methods that are

included reflect the belief that people are capable of-

_ .- _self-direction—and-creativity whén encouraged to apply their
knowledge and skills in ways that are relevant to their = -
 lives. It.is the .intent of the program-to offer a framework =~ .

* to the participants to apply what they have 1learned in

training to service in their own communities.




; , Page 2

- Introduction to Training

This program offers skill training in all stages of tgchnical

development:  the  design, - .construction  “operation,

‘maintenance; evaluation and modification of prototype

devices. The designs selected will be as consistent as

possible with the realities of rural areas in most parts of
the worid and are based on the following criteria:
affordable and 1low in capital investment, simple _and

adaptabie in both design and scale, easily understood by

people with little or no formal "education, responsive to

local needs  and —capabilities, able to be constructed,

~ “operated; maintained; repaired and managed by the users,

based on the use of renewable sources of energy and local

resources; both human and material and characterized by the

potential to contribute .to local cooperation, self-reliance
and good heaith; T

Throughout the program, there is a focus_on.the principles
and. techniques. of non-formal education and adult learning,
methods and approaches to solving problems, development

issues; cross-cultural perspectives and the process of

0




It is a- great—help in the dellvery of this tralnlng program
to dlstrlbute,, in the first session of the first day, a
FPart;c1pant § Notebook™, to everyone who will be taking part
in the training. The notebok.» itself, should be of the
three-ring blnder vy e, and should 1nclude the following, in

order:

1.

-9
el

w
.

P

A Cover Page, listing the tltle of the program, the

contract by which it is offered, the
location and dates,of,the,program,and
the-—name(s) .of the trainers and/or
contractor. .

Table of Contents, 1listing all of the contents of
the notebook;,inro:dér.

enclosed, thelr handout number and
~title, in order. ‘

List of Handoyts, 1listing all. of the handouts

Blography of the Trainer(s) mentioning name, job

title, place of work, experience,

travels_ or other 1nterests ‘and a

reason why the tralnlng is being

The Handouts, include agll of the handouts necessary

for a successfu1 training program.

Loose leaf paper or a notebook, on which to take

Textbooks; that are made  available to the

partxcxpants.



-Tﬁgftwo—week schedule (included in the Handouts Section as
Handout 1A} has gone through many changes and keeps getting

better. You will, no doubt, want té or need to change it for

ycur program. (If you need to give a_one-week program, see
the next sectlon,i"Proposed One-Week Schedule"i. If you do

change it; usé Handout 1D, "Blank Two-Week Schedule” replace

the o0ld Handout 1A wjith the new schedule and change the

Handout numbers to match the new schedule.

A two-week program is strongly recommended over a one-veek
program. The two-week program s de51gned to:

1. filow smoothly, from bgglnnlng to end, with sessions
building on the information gained in
previous sessions and leading up to
future sessicns;, K

2. repeat the loading and unloading of solar dryers

many times during the program, §o that

the participants will have the maximufm.

opportunity to experiment with different
devices, methods and procedures in a

r -y He Wil

non—-threztening atmosphere.

active, outdoor sessions  every

afternoon: This has evolved over years

of workshops and has proven very

successful,

3. combine technical and extension training, w1tb;n

the program and within sessions

themselves. The technical training is

focused in . the first week, with

extension being the fccus of the second

week:; = This follcws Nrom what the

participants . generally want:

--background, teC011C61 ~information first

that 1nformat10n to - othera, " using

effective extension practice sessions.

5. let model design and construction preceed the

actual design and construction, alloving
participants to. practice. their =small
group skills, designing and buiiding
under t1me pressure and testlng a model

..
. -
.

10
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Prdposed Two—Week Schedule | <. ) o
¥s a A PR R —
2 . g A« o . Y ’ 8 & >
* 6. ”éééiéﬁé (19 and 21) naturaily follow

Vo - introductory sessions (18 and 20),

- : allowing participants to experience:a. = -

new technique and immedlateiy appix;thxs

new-information: ) .
", - *
7. provide flexibility, scheduled into a seemingly

structured program; Sessions 22; 23 and

24 might be congIggatxonsiggisessxons 19 B

- ‘ . or 21; either at the training site or in
. a nearby village. —Sessions. 24 ~and -26.

dryer or store; -although this might want

to be discouraged. =~ The optional

-3 - : whe aééﬁé6A~-—necessazy— ~~~~~~~ —b9~-~othe
- part cxpaﬁté and  trainers. = The

- Participant's Notebooks. should already

: " ‘contain the Optional Séssion's Handouts.

8. end Friday at 6PM; although extra sessions could be
- scheduled for Saturday morning. The
schedule allows people to travel back to

- Q‘sthéii hdﬁéé 6ﬁ Sétﬁtdéy instead of
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PROPOSED TRAINING PROGRAM SCHEUULE
- Honday Tuesday_ Wednesday Thur saay Friday | _Saturday
- I P —. ST - : N
1) Introductions 4) Timeline 8) Adult Learning k2) Facilitation [4) Ecornomics 16) oOther Techno
and Scheduling Skills logies
- J 10 [2) tour of solar |5) Design Consid- (9) Natural Coolingl3) Unload dryers |5) Storage Pests |17) Mid-Prograin
Dryers. erations and Rainy and Théir Evaluation '~
Season Drying 7 Control
12 -
2 —= ——— — —_— —_—
1) commuriity 6) Smoke Tests 10) Design of 11) Construction }1) Constructio (Optional Constm
Assessment 7) Model Design ction) i
' and Constxuc- ; I .
L tion 11y N e
— . .4__ i e T T L e e —
.
Monday Tuesday T . o TR TORN
B Monday __Tuepday Wedriesday.. | - Friday Saturday __ = -
8 | ... o I - — -
18)" Introduction |[20) Introduction [2) Local Devel- |24) Chemical and |27) Program
to Non-Formal - to Mathod opment Pro- Non-Chemical Evaluation
EdGcation Demonstratione jects Co ‘Pest Control o
10 119) Non-Formal 21) piacticing  P3) Independent |25) Kction Plan |28) Preparation
Education Method Demon- Study of Presenta-
Predentations strations tions
12 _ o
2 - - —_— — ]
13) Ufload, reload|13) Unload, reload3) Unload; reload|13) Unload; reloaq .29) Presentation
o ) of Devices
11) constriction |11) Construction L1) Construction |{26) Assessment
‘ . and Modifica-
| €ions
. 30) Wrap-up
> - i B

O

ERIC

Aruitoxt provided by Eic:
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used in Senegal. We do not recommend a one week training
program because of all of the material that has to be briefly

covered of completely left out:

The schedule that follows is a "pared-down" version of the

two-week schedule, with these changes:

1. The model designing and construction is eliminated.

- - This means that people don't have a
chance to try a new or different design,

but will more llkely decide on a

less-risky; assured design.

5. Extension sessions are all but eliminated. Those

that do take place seemed rushed and’

there is 1little time to discuss the
combining of technical and extension
skills: .

3. construction time is limited, which tends to make
: people design and build extremely simple

dev1ces that never. seem real" to them;

> ' of dryers People have one,iand maybe

two chances to prepare different foods in

different ways, or use different devices:

5. The mid-program evaluation does not have much to
look back on and leaves little time to
make changes in the remainder of ‘“the
program.

6. Optional sessions have to be scheduled in the

. evenings, which reduced motlvatlon and

tires people more quickly. It is harder
. on the trainers, as well as the
- participants.

O
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77777777 e I S i looco---c —— PR—— )
1. Introductions 5. Design consid~ [15. Storage Pests __ |17. Mid-Program Eval-[l14. Economics 29. presentation |
and Scheduling erations and their contro} @ uation . of Devices
IQZ Introduction to
Non-Formal. B~
cation e —
! 9. Natural Cool-
. ing and Rainy
- ) _ . Season Drying
2: Tour of Solar 10. Design of Dry- [ll. Construction 13.  Unload Dryers 25. Action Plan [27. program
Dryers ers and Stores Evaluation
‘ 0
5. Smoke Tests 11. Construction [ll1. Construction 11. Construction 28. Preparation
of B
7 S Presentations
3. Community Assess '
ment :
i. Timeline -
~

O

ERIC
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This Description of Training Program is a concise outline of

the proposed training program in improved food drying and

9|

[$,]

‘Storage.

It can be'used in a number of ways:

It can be sent to prospective Peace Corps Directors

‘or Assocjate Directors in whose country such a

training would meet a community-felt need.

It can be sent to the program manager or logistics

coordinator who i8 in charge of organizing the

workshop and/or purchasing materials and tools.

It can be sent to other trainers to brief them on
the timing and content of the training program and

to point out those areas in which assistant

Iit’ can be sent to 1local people; who may be
interested in taking the program and would 1ike

more information;

15



Page 2
Description of Training Program

The Improved Food Drying and Storage Training Progrtam that is

offered includes both theoretical  {(classroom) and_ practical

(hands-on) experience in the technical and extension skills

necessary to successfully design and build devices and

introduce them to local people: The following catagories

detail the proposed program:

1. Timing

A, The program is desicned to be delivered in two
weeks and this is _strongly suggested. However, the
program can be reduced to a one-week program with a
considerable reduction in the gquality of the
training material.

The program is§ designed to be presented eight hours
per day, Monday through Friday, and four hours on
Saturday (the proposed schedule- is available for

[s+]

C. Sessions are designed to be pesented in two- and

four-hour blocks of time, specifically, 8AM to

Nbbh;,,ahd 2PM to 6PM. Evening sessions are
possible, but not recommended.

D. The program is approxlmateLy one-third technical,
one-third hands-on and one-third extens1on.

The Technical Component includes the following:

NI
.

A. :Eﬁé advantages and disadvantages of traditional
drying and storage

B. Design considerations for dryers and stores

C. Design,. construction, testing and modification of
dryers anﬁ stores

D. The safe application of insecticides

E. Identification and control of storage pests

wd |
NI
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Page 3

Tféiﬁiﬁé Description

F. pes;gnfff;hgormatlon on natural —cooling and

rainy-season drying

G. Information on “other technologles as suggested by

The Exténsion Component 1ncludes the following:

K. Adult learnlng theory and methodology

B. Non- Formal education theory and pract1ce

c. Effective techniques for the introduction of new

technologies to non-formally educated people
D. - Community Assessment methods and practice

E. Method demonstrations

optienal Sessxons (offered in plce of or - 1n additon to
other sessions) include: RS

A, Technical aiyEE design information

A

:  Solar siting - .%.
Preparation of fruits and vegetables for drying

. The use of dried foods

.  Problem-solving skills



RECOMMENDED TEXTS

A.

‘ Descriptive Bibliography of Solar Dryers and Storage Devices

saiar Dryers

1.

This Survey contains the hlstory, use, plans and drawings of 501ar

dryers from _throughout the world.
are of special 1nterest. Fuil of technical data and useful drawlngs

and plans.
7~(ﬁéﬁﬁéi £M=10)

?féééfiiﬁ§ Food 5§ Drying. A ﬁéﬁﬁié

A §éry good, teaching manual for people involved in education at the.
junxor high or high school level. Describes the physics of solar energy

design and the physiclogy of dryed foods, health and nutrition.

Focus of this book is the drying of foods in humxd tropical regiong
of the world: More technical, 1ess practzcai.

bfyzng and Storage

1.

Postharvest Food Losses in Developing Countries.

Ao exceiiéﬁt book describing E'o"c;ci losses and how to ‘control them. -
the world. Focus on using low-cost 1mprovements wh1¢h utilize local "
materials and ré§66r6§5.

Small’ Farm Grain Storage , | :

A complete manual on solar dryers,fback—up heaters, 1mproved Storage
devxces, and enemies of stored grain. Good 1nformatlon on control of
insects and rodents. Full of clear drawings, charts, and plans.

Village Technology in Eastern Africa

Focus on improving health and nutrition of women and cnildren through

the use of appropriate technologies. Short section on ‘'solar dryers .

and improved food storage devices:

Grain Storage

Appropriate Técﬁﬁbiag" for éf&iﬁ Stbrégé

Report of oﬁé village dealing w1th their food storage problems in -
8 weeks usxng the dlalogue approach to ccmmuqx@gidgygiogment. Focus
on improving local grain storage techniques using simple, low-cost,

1oca11y designed and built devices.

18 .



Descriotive Bibliography of Solar...

Page - 2 - : ‘

2.  Programming and Training for Small Farm Grain Storage
Smaii farm Graiﬁ Storage, with focus on methods of

Cﬁﬁ?léﬁéﬁts - wit
taking that information to farms and rural areas.

v «

3. Handling and Storage of Food Gra Tropical and Subtrogical Areas _ \\
#12, Hall, D.W., 1975, 2nd Ed., Food and Agricultural Organization of <

the United Nations, Rome, ITALY

An excellent; detailed and highly technical .handbook on storage of

fe. Full of useful infor-
" extension workers.

food grains, from small-Scale to largeig
mation for trainers, agriculturalists an

!
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Establish contact with Peace Corps/Washington &nd become

familiar wlth Whéf”béﬁﬁﬁhibétibh there has bééh with the
Modify the "Description of Training” as much as you feel
necessary and distribute it with an introductory cover
letter to the appropriate people,.

Cbbralhété travél _plans Wlth Peace Corps scheduies; and

Coiiplete travel related preparations in a timely
fashlon- obtaln v1sas, vacc1nat10ns, and WHO card

Prepare the Participant's Notebooks, even if you are not

sure yet of all of the specific handouts you will. be™
using, as _ in-country facilities may not be readxiy‘

available for such quantities.

Identify and order text materials. g

- - . [

Conduct a pre—-training needs assessment, including a
village vigit.

Arrange for locally available building materxais to be

made (i.e., mud blocks, baskets, woven mats, etc.) and

collected (i.e., bush poles, bamboo, etc:) as soon after

your arrival as possible as some may take some time

(such as 3 day drying time for mud biocks)

Meet thh Peace Corps staff who are 1nvoived in this

program, to: dxscuss their and part1c1pants

expectations.:

Meet with training staff (trainers, support staff,

training assistants; site logistics/administrative

personnel) to discuss the program and clarify roles and
responsibilities for each.



T1n SnlpsL)

Materials . _ §ize;description Number to buy
Mudbl.ocks \ 15cm7x7;§gm x 30cm’ 200-300
Cement,; 50kg bag B 50 kg bags 3-5
- Sand cubic yards 1
Gravel cubic yards 1
~Clay... e ' cubic yards, dry 1
.Chlcken wire - galvanized, lcm holes
77777777777777 lm x 25m roll 1
Plastic Sheet o clear, pclyethylene or
L vinyl, 2m x 25m 1
Window screen . fiberglass or nylon (not
S metal) 1lm x 15m 1
Mosquito Netting - nylon, not.cloth 2m x 25m 1
Wire;, thin 18-26 gauge, 30m total 1
Twine; 2-3mm 2-3mm diameter, locally
o made, 100m S |
Bush Rope 4-6mm diamet®r; local 50m 1
Nails: 3cm long; kilograms : 1-3
: 5cm long; kilograms 1-3
. 8cm long; kilograms 1-3
Paint; black flat or matte;, liters 1-2
Paint; white gloss, exterior 1-2
Corrugated metal roofing galvanized,. 75cm x 2m 8 sheets
Corrugated Fiberglass roofing clear; 75cm x 2m 3 sheets
Eumber: 1" x 6" x 10m total length (in 3-4m 1engths) 1

2" x 2" x 20m total length =~ 1

ﬁarge baskets for food storage; 1 cubic meter size 3

Bush poles 4-6 cm diameter, 3m long 80
Bamboo poles 4-6 cm diameter; 3m long . 20
Reeds 1-2 cm drameter, im long 100
Calabashes various sizes; with tapered neck; whole 5
Large Tins; 20 liter; empty 5
Salt,; fine; dry; kilogram 1/2
1% Malathion Dust insecticide; kilogram 172

FRUITS & VEGETABLES: various types; as available; FRESH (See

Sessions 2 and 13) -
cardboard boxes; approx: 1/2 cubic meter size, strong 10

meeis ,
Shéveis pointed for diggxng : 3
Saws; crosscut and rip; each , : -2

Bammers; 1/2kg claw (for_ hammering and puiiing naxis) 4
Pliers, “medium 1ength, 15-20cm
30cm

le

Paint Brushes,'lnexpen81ve, 5= 10cm vide 3
Buckets, either mQEal or plastic; 10 liter size 3
Wood chisels, lcm, 2cm, 3cm_ each ‘ 01

Tape measures, 2 meter length

. 4
‘Files for sharpening maqpetes and tools, 20-30cH leﬁgth 1
‘Thermometers, 3-5cm dia. d1al type preferred, for air 6

Paring Kn1Ves, 9cm - 12cm blade, 1nexpenszve 10

Machetes or local big knives, sk \arp

AN
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HBas Successfully Completed

The Peace Corps In-Service

/ Drying and Storage Workshop

Project Director R Trainer

i ’ . Trainer . e - s - Trainer-
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SESSION #1 .

TOTAL TIME:

OBJECTIVES:

2
.

MATERIALS:

* RESOURCES :

,,,:,,, o ___ ;-‘,,,,—S, ,,,,,:,,{,f | - =

<@ -

2 Hours (the first sesion of the program)

By interviewing each other and introducing each

other to the group; the _participants will gain

intervxewxng and speaking skills.

°

By identifying the skills and resources in the
group and posting  the. written interviews, the

participants will 'gain = recognition of @ the

information that they bring info the training.
program. _ - R

By describing their personal expectatiohs of the
program and the expectations that their communities

have of them,o the partic1pants Wlll better

be met by the program.® 5

By rev1ew1ng the proposed 7schedu1e and seSSions
‘with the trainers and making necessary changes, tle
participants will understand how their expectaticns
déﬁ be met éha the flexibility of the trainers.

By rev1ew1ng the Introduction to Training, the

part1Cipants will understand the parallels between

this training program and community development
work.

Newsprint and markers, masking tape "and for each

participant, "participant's Notebook"™ containing:

a table of contents, the 1list of handouts; the

biographies of the trainers, the handouts for each

session, . notebook paper, pen and/or pencil and
text(s) (as available).

Handout 1A:- Proposed Training Program Schedule
Handout 1B: Session Descriptionsffff

Handout 1C: Introduction to Training

Handout 1D: Blank Two-Week Schedule

¢

Ll
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SRS Trainer Note .-

Prepare the room by arranglng a suff1c1ent number of chairs .in a

tircle or seml—C1rc1e. Post the objectives and the session

procedures. . Have a sufficient number of pieces of lined paper or

newsprint, markers or pens for the interviewing step, enough

pieces of tape to post ewch piece ofapaper or newsprint and one

"participant's Notebook"™ for everyone in the room (see Trainers'

Guide for. aetaxls) Prepare the questions listed in Step 10.

' PROCEDURES ¢

Welcome everyone E6 the training. Explaln the

Step 1:. - 5 MIRUEES o o b

reasons for this session; its ObjECthES and

procedures.

Trainer Note

This first activity of the “first session will set the mood for the

ﬁrééréﬁ so be relaxed; flexible; accepting, non-authoritarian and.

steps 2;3;4 and 5, which will allow more time for. expectatxons and

scheduixng. _Stress the xmperteﬁce, ef xntroducttons at the

Step 2: ;10 minutes
" Post a blank. piece of newsprlnt at the front of the
room; head, it 'Interview Questions and ask ,th

}shared with the group.

¢

—— —— ——— Trainer Note

The list  should-include: Name; home, work; 'skills or experience
in: food drying, food storage, contruction, education, extension
and languade,;  plus personal expectations of the program and
expectations that your community members have of your during this
program. You may want to prepare this list before the session,

post it and review it here. _ _ o




Step 3 20 minutes, 5

down the answers to the interview guestions:

s

Form small groups, interview each other and write

Er*ai*ner Note

If the group hias 1€5s than 20 people in it, these grppps can be
pairs and the answers can be written on notebook paper. 1f the

---------- 1 group is ltarger tham 20, formsmatl —groups—of —4—or—:5;have one'wwr:

ﬂéﬁiﬁa the groups of the ‘time to keep from 901ng too longs

percon record the answers for the entire grosp on one sheet of
newsprint; then have one person introduce the entlre small group
to the large group, to save time. Writing the ' names and other
informaton on newsprint makes it  easier to ‘match names with

faces. Have people interview people they don't already Know.

——

B Step 4: = 20 minutes B
: Have people in%%bduce each other to the group.

—_— ' — Trainer Note — —

s

With pairs, have each person 1ntroduce thexr new frlend.

),

answered for each persorn. Point O
the room who bring skllls and resources to the group.

With
larger groups, have one person introduce the group. Have people

stand as ‘they are jntroduced. Be sure each interview. dquestion is
Point out the large number of people 1n

- o - i LT B ) _ » 7
_ 8te@p 5: " 5 minutes e ’ )

. 'm_* Trainer Note

local resources.

.
L

P\\ \ - .

~vs
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Sté{ 61 10 minutes ,
List and review the expectations‘ of the group.

. 7 . -
Step 7: 5 minutes L S ] S
©  Distribute thn Participant's Notebooks, texts and
. pens. ) ‘
7720 minutes

———--—8tep B:

Have everyone read the’ Biographies of the Trainers
-~ and answer any questions they may have. [ Have
everyone ‘review Handouts 1A and 1B;’ 'Eropogeg
' Training Program Schiedule” and "Session
Descriptions' . - - T :
‘& g -

N BN

Trainer Note

| the Mid-Program Evaluation:

If it is necessary to add or subtract some séssions, include some

of the optional sessions or change the proposed schedule to meet

the expectations of the participants, do it at this time for the

first week, filling in the 'Blank Two-Week Schedule'* Handout 15
as necessary. 4 _ : , . s

,,,,,

Take _ the following suggestions 1nto account: when reschedulingr

balance classroom and outdoor sessions, note weather ~ patterns

(morning clouds, afternoon showers, etc.) when scheduling outdoor

sessions, try to follow the chronological ‘order of the sessions as

listed 1n Handout lB. Remind everyone that the schedule for the

== : e Trainer Note

) ,
Step 9: 15 minutes

Have everyone read Handout 1C, "Introduction to

Training rand, answer’any gquestions;
7 >

Explain that Handout 1c describes the training program philosophy,
which may be different than the philosophies (if any) of training
programs in the .past. Point out the parallels between this

training program and ef ective ggmmunity development Work.
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Step 10: ~ 10 minutes e .
. Conclude the session by asking; "Did any of your

-* expectations change during this session? pid the

. schedule present something that you were not
" - expecting during training? Is there anything that
i: you've heard about the training that hasn't been

» discussed? and Have the objectives of the session
been met?" '

It is helpful if these questions are written and posted in the

front of the room.- If there is 1little or no response, end the

gsession by reminding everyone to bring. their notebooks with them

to each session. Encourage them to read upcoming handouts and the
texts. ) -

¢

]




SESSION #2

TOTAL TIME: 3 Hours (this session is best done early in the
- morning of a warm, sunny day for optimum drying and
dryer performance.)

OBJECTIVES: By discussing the advantages and disadvantages of

several different dryers, noting their air flow and

temperature differences and by taking notes,

. participants will be able to compare and contrast
' the different dryers for effectiveness.

By preparing various locally available foods for
drying participants will begin to understand the
issues of proper food preparation and the
variations of preparing different foods. By using
foods of various stages of ripeness, participants
will understand the relationship of the level of
ripeness to good drying.

MATERIAL§- At least two solar dryers (more, if possible),
simple smoke source (such as a bee smoker or 1less
expensive equivalent), variety of fresh or

foods*, soap and water,ifclean cuttlng surfaces

rehydrated foods*; partlally and- fullg, dried

C or F), notebooks or paper, pens or pencils.

;7 food should be varlous locaily available maize;

rice, other dgrains; legumes; fxsh, fruits and

vegetables . S

" RESOURCES: - Handout 2A "Tips for Drying”

___;edzngﬁ_gf_iﬁé_sglaL_ELzex_ﬂQLkshgp Pﬁilippines

rdryers are needed to demonstrate,; compare and contrast. These

dryers may have to be built or repaired prior to this session.

(Refer to Handout 5A "A Catalog of Dryers and Stores".) Prepare a

traditional dryer, a slightly improved dryer and a "high-tech"

dryer for the purposes of comparison.

If the available dryers are small; orient them prior to the

session so that they will be collecting solar energy and air will

be cxrcuiatxng through them during the tour.
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® Trainer Note (Continued) —— —
Put samples of fresh or rehydrated fruits, vegetables, grains and
legumes into the dryers one or two days prior to the session EoO

that the participants can see and taste partially dried foods.

If time permits and you feel the training should seriously address

food gtorage, then one or two improved stores (from Handout 5A)
should be built and included in the tour: ‘

Step 1: 5 minutes ] -
Review objectives and post session procedures.

Step 2: 5 minutes ) T S
Refer to Handouts 2A and 2B; "Tips for Drying" and

"Data Collection Sheets". Read and discuss.

Trainer Note

Encourage everyone to take notes on types of food; degree  of "

ripeness, method of preparation, etc. The more information that

2 is written down on the "Data Collection Sheets” the easier future
sessions will be. i

Step 3: 50 minutes @ . ) . i
Have the whole group tour dryers,; discuss_ and
critique each, check temperature, taste dried
foods and conduct smoké test.

Trainer Note

‘What is this? = - =
How do-you think it works?
Do you think it will work well?

How much would this cost to build in your village?
How could it be built for less? o
Is this big enough for an average-sized family?
If not; how big would one have to be?
- - O

29
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1f applicable: What is the E§@§é§§E§§§ inside?

~_ 1s this too high or too low?
Any questions?

Remove and taste dried and partxaiiy dried foods.

the inlet vent of Eﬁé enclosed dryers to demonstrate the air flow

rate and pattern. ]

one devxce to another. Distribute the 1ist of questions to each
trainer; prior to this step. _

Step 4: 50 minutes , S
Have the participants prepare their foods for
drying, record. information on the "Data Collection
Sheets™ and load the dryers.

‘ Trainer Note

Step 5: 10 minutes

gqu1pment7 used;,duxlng, the session and properly
dispose of the food waste. '

o'y
o




SESSION #3 COMMUONITY ASSESSMENT

\; ,,,,,

TOTAL TIME: 4 Hours

OBJECTIVES: By developing -a -}ist of —community assessment
' questions; participants will discuss the importance
and content of community assessment and how it
relates to appropriate dryer and storage design and
community development work. ’
By performing a community assessment,  the
participants will practice information gathering
which will be helpful in future community work. .
By _compiling __ information  into _ a _ report,

participants will develop filtering and organizing
skills, which will be helpful in future work.

By discussing the parallels between the training

program and effective community development work;

the participants will better understand the

background of the training and possible directions
" for work in their own communities.-

MATERIALS: Flipchart and markers, notebooks and pens

- Assessment Questions”

Handout 3B "“Guidelines for Community Assessment”

'RESOURCES: Handout 3A "Food Drying and Storage Community

Trainer Note

The timing of this outdoor session should take the weather into

account. If there is a lack of nearby villages, arrange for the
transportation of the participants to villages for this session,
using the training site vehicle(s) or local taxis. Some
participants may choose to interview their local counterpart at

this time instead of performing a community assessment near the
training site. ' :

PROCEDURES
Step 1: 5 minutes, '~ . -
- Review objectives and post the session schedule.
Step 2: 5 minutes . ”
Discuss and clarify reason for community

assessment.

31




S _ Trainer Note

D

Ask for a -participant to brxefiy clarify the reason for tﬁé
assessment and how it relates to development work: ----—- -

Step 3: 20 m1nute84

tbpiés, issues, etc. that part1c1pants will need to
know before a dryer or storage device can_ be
designed. Refer pé;ticipéhté,tb Handout 3A “Food
Drying and Storage Community Assessment Questions”
and. complete the handout with the quest1ons listed
in this step.

Step 4: 5 m1nutes o . o ) ) S
Form assessment teams by interest, locality, foods,
etc,  __ Have part1c1pants © read Handout 3B
*Guidelines

_ : Trainer Note

Remind everyone of the time the session will reconvene (i.e.;
5PM). Be sure at least one person in each group has a tlmeplece.

Step 5: 2 hours 30 minutes
Conduct assessment of community in small groups and
record findings.’

Step 6: . 50 minutes
Reconvene large group and have small groups give

reports of findings of community assessment.
Discuss findings.

= Trainer Note

Allow time for each group to thoroughly report Eﬁé;irftﬁéiﬁQS.

D1scuss each report after it has been ngen. ~Dbiscuss overa11

reports moving.
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Step 7: 5 minutes . ] o o .
In the large group, discuss how findings relate to
dryer = and _storage design, parallels -between
community development  work and appropriate
dryer/storage design methodology.

Trainer Note

assessment.

Ask if there is a felt need for improved dryers or storage
devices. _ :

Ask if preconceived dryer/storage decigns have changed because of
the community assessment. Ask if anyone has developed  the
*ultimate appropriate food dryer or storage device" because of the




SESSIO:l #4

TOTAL TIME:

OBJECTIVES:

MATERIALS:

RESOURCES

PROCEDURES :

2 Hours .

By generating timelines show1ng harvest times, dry
seasons; wet seasons, market prices of foods,
planting times, _humidity, temperaturesl,‘etc. “the
participants will understand the relationships
between drying and storage, solar dryers and rainy
season_  dryers, harvests and _ dryer programs,
economics of storlng food versus buying food, etc.

Flipchart and markers, notebooks and pens, masking
tape. R

Ekgﬁéﬁi 4A, “"sample Food Drying and Storage

Timeline"
Local. people (someone with complete knowledge of

climate, crops, costs, - ‘etc), written material or
second-year Volunteers. '

LY

5 mlnutes

lS mlnutes
Present a blank tlmellne to the group and help the

group generate a 1list of information to be

congidered for the ‘timeline.

—. Trainer Note

-

include,

| humidity,

Refer back to Sess1on 3, 'Communlty Assessmint"*' The list should
but not be limited, to: crop availability (types of
CIOPpS, harvest times, planting time), sun availability (dry; wet;
cloudy seasons), food costs (highs, lows; supply and demand);
local food use (seed, home use, sale, storage, barter; etc:);
temperature, etc. ‘

_ Step 3:

30 mlnutes

Have small groups develop a timeline for their

specific region.

&
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Train:r Note

Refer the part1c1pants to Handout 4A, "Sample Food Drying and
Storage Timeline" Identify and 1ist all of the different climate

areas of the count:y. ~ Identify those participants who are from

each climate area and have them form a small group to develop a

drying and storage timeline for their specific area.

—&

Have each small group present their timeline,

Step 4: 1 hour

Discuss each timeline after it is presented.

Trainer Note

Facilitate the presentatxons ‘and discussion;

€onciude the session by pointing out the

~Step 5: 10 minutes

differences of the climate areas in the country and

how the timeline can be used in future sessions

(Design Considerations, Natural Cooling and Rainy

Season Drying, Design, and Construction:)




TOTAL TIME: 2 Hours
— - OBJECTIVES: - By -listing_and discussing traditional drying and

storage methods. and procedures, their-advantages, e

problems associated with them and some solutions to
those problems, the participants will share théeir
local knowledge and begin to_ develop a list of

dryer and storage design considerations.
By reviewing a catalog of dryers and stores,;

watching a slide show of dryers and stores from

around - -the - world-—and—-discussing them, ——the——

carticipants will get an overview of the range of
devices and materials that can_ be used to solve
drying and storage problems in their own community.
MATERIALS: Newsprint, markers, slide projector, > screen;

masking tape.

Handout 5B "Food Drying Considerations®

RESQURCES: Handout 5A "A Catalog of Dryers and Stores™

Handout 5C "Food Storage Considerations®™

po The Farallones Institute Dryer and Storage siide
Show .- T TR T ‘
‘ Community Assessment Reports (from Session #3)-
clody for Grai ; " pps

Approprlat $

33-40, 41-52 e

Pgst Harvest Pood Losses in D i

pp. 51-63, 71-2, 17-82, 86-90
- Parm -Grain orage, Part 7, pp. 1-150

2
o

PROCEDURES:
Step 1: 5 minutes - . L
Post and review the -steps of the session:

Step 2: 20 minutes o .
‘ In small groups, list and discuss the following:

Y

Praditional drying and storage methods; advantages
of the traditional methods; problems associated

with traditional methods and solutions to those
problems. ;

'




g
v

- Trainer Note

Session 5: Page 2

! %
,

Refer the participants to Session #3; "Community Assessment”.

Refer to Handout 5A "A Catalog of Dryers and Stores" to help

people describe traditional methods of drying and storage.

Distribute newsprint and marker to each group and have tﬁem record
their lists. - 5 : .

- Reconvene the’ large group and have one person from

Step 3:. 40 minutes e

each small group present the information generated:

-~~~ - - -Discuss and clarify each presentation:

— Trainer Note

need to repeat inféfﬁéEién presented previously. Point out the

81mllar1t1es and differences between the reports.

— Trainer Note

Step 4: 20 minutes

Refer to the session's handouts. Read and discuss
them:. Answer questions. .

Ask people to identify 1local dryxng and storage techniques from

the cataiog. Ask if any "improved devices" have been built in the

country. Point out the similarities between the solutions

reported by the group and the considerations 1listed in the

handouts: _ R r——

7

Step 5: " 20 minutes o
Show the sli ides and discu

0
[i,]

Trainer ﬁbte

This: step is meant to qu1ck1y introduce the participants to a
number of different dryers -and stores from around the world and
not dwell on any design details of any specific dryer or Btore.
Therefore, move dquickly through the slides, pointing out the main
focus of each slide. (Offer to show the slides again, more

slowly, in the evening or at lunchtime, if there is an interest.)




‘ / Session5: Page 3 : ,‘

Step 6: 5 minutes

Conclude the session by applying the information

shared during tiic session to the training program

the program.

— : — Trainer Note -

Refer the participants to the Resources, especially to the
selected page: of "Appropriate Technology for Grain Storage®, for™
a detailed description of helping a community solve thelr own

storage problems;




. SESSION #6 SMOKE TESTS

. TOTAL TIME: 1 Hour
OBJECTIVES: By performing and _analyzing ~ "solar chimney
. experiments®, the participants will better"

understand the/ relationships between the color,

tilt, orientatdon, height, air fiow and temperature

of various solar dryer models:

MATERIALS: Stovepipe, paint, paint brushes, paint cleaner

(necessary for oil-baséd paints only), smoke source
(ne Yy Yy

Sl e - wvonn--{Buch=—as- beesmoker .or_less.-expensive equivalent), -

thermometers and tape measures. . i
RESOURCES: Handout A “"Siioke Test Data Collection Sheet®

= — — Trainer Note — =

Obtain enough stowvepipe so that each small group of 2 or 3 will
/nave about three sections of stovepipe to experimgnt with. Groups
Iwill be able to exchange stovepipe for expanded experiments. The
N stovepipe should be of several different diameters (6, 10 and 1l5cm
: diameter; for example). Paint some of the stovepipe with flat
i | black paint and some with white paint, prior to this seksion, to

allow time to dry. It's okay to paint one gide (not one end) of a
piece of stovepipe black and the other side white, since only one
side can face the sun at a time. Leave some pieces of Btovepipe

Prepare the 1ist of gquestions in Step 1.

/ PROCEDURES:
Step 1: 10 minutes ., = el
. 'Introduce the session and post ¢the procedures:
- Post these guestions and review:
what is the relationship between: '
1) color and temperature
2) vent area and temperature
3) orientation and temperature.
) vent area and air flow
) height and air flow =~ - -
)

ey
I

IO 1L b

tilt.and air flow e
7//af% flow and temperature -

fer to Handout 6A, "Smoke Test Data Collection
ieet”., L

<

G

-
v

N



— f Trainer Note

Introduce this session by referring to past session (2 and 5) and
recalling that optimal drying conditions reguire that food be
exposed to warm, moving air, Explain that the handout is set up
;ofhg;p_identlfy the differences in air flow and temperature of
different "solar dryer models or chimneys®™. Explain that people

who already know all the telatlcnshlps can help those wi*. don't or

' who have a math anxiety. : 5

Step 2: ©© 30 minutes ‘ . S

= : . Trainer Note

Remind the groups that they can exchange pieces of stovepipe: Be

sure there is at least one ‘thermometer; . one smoke source and ‘one

tape measure for each small group. Suggest each group have one

recorder who is responsible for taking data and one caicuiator who

can do aii the calculationss

step 3: " 20 minutes

Reconvene the large group to answer the questions~

posted in Step 1.

-

Trainer Note

Facilitate the reporting of the data. Begin by asking; "Who got
the highest air flow?. (from Column I) Under what conditions? _Who
got. the hlghest temperatﬁté? Under what conditions? Who got the
highest air flow AND the highest temperature - in the same
experiment? Under what conditions?" Then move® to the questidﬁs
115téq&iﬁ.9tép 1 and déécribé thé télatxonshlps.

~

Point out the . appllcatlons of this session to solar aryer de81gn
and_ construction (the aim is to have a high air flow with an
optimal temperature [see. Handout 13B] while Reeplng the
construction low-cost and simple.)

Remind everyone of the follow1ng'sess1ons (7, 9, 10 and 11) in
Whlch the 1nformat10n from this seéession- will be used.

14



SESSION #7
TOTAL TIME:

OBJECTIVES:

" RESOURCES:

PROCEDURES‘

Step 1:

3

3 Bours

By using new information to quickly build a model

of a_ solar _dryer ~or storage device, the

- participants will gain experience on which tc base

future decisions.

By exp1a1n1ng their model to others for critiquing,
participants will begln to formulate qpestlons of

their devices to be answered in future sessions.

. By working on a proaect in small groups, in a short

period of time, and processing it, ‘part1c1pants

will begin to develop group and problem solving
skills.

cardboard, _screen, small pieces of bamboo and wood,;

black paint, tinsnips, saws, hammers, wire; clear

nails, strong tape, glue, beesmoker;,; -smoker fuei,

: plastlc, sheet metal, paint brushes, paint thinner,

matches, ° thermometers, gourds, wax, cloth, 3jars,
strlng.

Eéﬁdbut 7a 'Effectlve Group Survey"

Handout 7B “The Decision-Making Process'

Handout 7C “Feedback and the Helping Relatxonship

Assorted dryer and storage plans and resources such

as:
Handout SA *A Catalog of Dryers and Stores‘

"Brace Research Institute Dryer survey

*"Preserving Food by Drying

"Procedings of Solar Dryer Workshop, Manilla®

"Drying Foods in the Tropics"

"Grain Storage for the Ghanatan/Farmer

"Post Harvest Food Losses in Béveloptng

Countries”

"Small Farm Grain Storage” /
;

5 ﬁI ..l‘:eS -

Review obje’ tives and post the ptocedures.
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Trainer Note -

List tools and materials available to the participants. Stress
the Cbﬁstr§bt16ﬁ of ﬁbdélé; as 6Ppbséa to full-scale units. Point

out the time limitatiocns.

—

Step 2: 2 hours ' o I -
' Form work groups; design and build a model of a
solar dryer or storage device. '

o Trainer Note

Circulate among the groups, reminding them of the_ time: Help
people find the tools and materials needed. Remind _the groups
that the models don't necessarily have to be technically correct
{because they will have a_ charnce to improve on thlS design) but
the design should be useful as a demonstration. :

Step 3: 5 minutes ) o o . o
Generate and post a 1ist of "Evaluation Criteria®
to be wused to critique each model as it is
presented. : ¢

= Trainer Note —

The list should include: 1ow-cost, uses local materials, 51mple,

effective; approprlate, understandable, technically Bound, etc.

Step 4: 30 minutes

To.r the -models with each group describing its

device.

;77. ' Trainer Note

Facilitate tne tour; keep it moving, ask each group ;gfdeggg;be

their device; their original plans and how the plans ‘changed

during construction. Ask for questions from the group. Ask the

group to evaluate -each modei, using the criteria listed in step 3.

At the end of the presentations, remind the participants tha- they

can either improve ‘the desxgn used during this session or use a

[
)
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.Step 5: 10 minutes I I _
Refer éVéfyéﬁémwto Handout 7A, "Effective Group

Survey"; and have them answer each question.

e —— Trainer Note

Encourage everyone to share their answers with the other members
of their small group._ Refer people ' to Handout 7B, “The
Decision-Making Process"; which describes some types of
decision-makings

Encourage people to read Handout 7B and Handout 7C, “Fsedback and
the Helping Relatlonshlp ; because they can be useful during this

Step 6: 10 minutes
Clean up the work area.




‘ ~ SESSION 8 JINTRODUCTION TO ADULT LEARNING

‘fOTAL TIME: 2 hours

OBJECTIVES: By describing how they best learn, the participants
will understand the adult learning loop and how it

) is being used during training.

By reading and discussing articles on non-formal

education, the participants will be able to decide

MATERIALS: Flipchart; markers; notebooks; pens, masking tape
RESOURCES : Handout  8A "Non-Formal  Adult  BEducation”,
Handout 8B "Extension, Traininy and Dialog",

DeVries
PROCEDURES

Step 1: 5 minutes - . _ - _ :
. Reviewv*he objectives and post the procedures.

" Step 2: 5 minutes . o - . o :
Have everyone 1list the steps, they took as an
adult, to learn something effectively.

_—__ Trainer Note

o T o
Have each participant think back (reflect) on a skill that they
feel was well-learned. Have everyone 1list, in order, the steps
they went through to learn this skill.. \

\

\

Step 3: 20 minutes S , \E S
flave each participant describe their 1list to the
group. : ' Vo

L L \ \

Step 4: 20 minutes , \

Draw the experiential/adult iearning loop on the

board/flipchart and point out that just about
everyone's l1list fits the loop.

’
' } ' ‘
i .

44
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Trainer Note

Use the words of the group to mark the points of the loop: Ask

for different people to show how their list fits the loop. Show
the parts of the loop (experience or activity) that correspond to
®"experimentation™ or "action"™ -and ‘those parts (reflection or
processing, generalizing or filtering; and application or looking

ahead) that comprise the “reflection™ or "thinking™ part of

learning. Show how one is useless without the other; . give

examples (formal schooling, "work®, theoretical sessions; etc.).
Ask for some examples of how the loop has been used within or
during training sessions. ‘ ,

,,,,, . -

— Trainer Note

Step 5: © 50 minutes S S
Refer to Handout 8A, "Non-Formal Adult Education”,

and Handout 8B, "“Extension, Training and Dialog".

Have everyone read them and discuss  the

applicability of non-formal education in-country. ~

Ask what participants thought about the articles. --Ask if "anyone
has tried non-formal education-- in-country. ASk where and how
non-formal education is applicable in-country. _Ask which of the 8
assumptions of non-formal education (Handout 8A, p.5) are valid
for the country? Why? Why not? :

Step 6: 15 minutes . o - o o
Refer back to the first session, the Introduction
to the Manual and the articles read today to
reflect on adult learning in the program. Refer to
future non-formal education sessions (facilitation
skills; non-formal @ education - activities;
practicing, etc.) in which people can apply adult
learning:




' RESOURCES: Handout 54 "A Catolog of Dryers and Stores"

TOTAL TIME: 2 Hours

OBJECTIVES: By discussing traditional and improved natural

cooling and rainy season dryer devices, _the
participants will  better understand . their

applications and be able to design and build such a

device in up-coming sessions.

o — - STl o

MATERIALS: Newsprint, markers; notebooks; pens; masking tape

1

Small Farm Grain Storage

e Parts 2 and 5

D LVAPOIrauive SCOQOUILCLy

Jankura, P. C./ICE

ffffff s Eneray, Daniels F.
tola Institute

RDirect USE OL n
The Epergy Primer; Po

— Frainer Note

In preparation of this Bession, place a -large tray outside at |

nigint with a shallow (2cm) layer of water and.a thermometer in it.
Record the temperature of-—the water in the evening, as late as

possiblé, and in the morning before the sun shines on the tray.

Share this information with the "Improved Cooling Devices"™ group
in Step 2. Locate as much material as you can on the subjects of
this session; to be used as resources.

N

Step 1: 5 minutes o R
Post the steps of the session and review.

Step 2: 30 minutes _ ' L e -
Divide the 1large group into four smaller groups:
Traditional Cooling Methods; Improved Cooling
Methods, Traditional Rainy Season Drying and

Improved Rainy Season Drying. Have each group

research and record as much information as it can;
to be reported in the next step.

Trainer Note

Distribute the resources to the appropriate group. Offer the help

of trainers where needed. Suggest that individuals who have

interest or knowledge in one of the areas; join that group. .

46



group.

Trainer Note =

Facilitate the reports. Discuss each topic fully. Ask for

gquestions from the group. Answer those questions the small groups
cannot answer.

Step 4: 10 minutes ] o ]
Conclude the reports with general ijiiééi:iéﬁé and.
‘ansvers. - ' .

“ee—li——blocking heat géin (such as Ehadlng) and/or

2. dumping heat (giving up heat to water, earth or air)

and that the "improved cooling” technlques are just extensions or
adaptations of the "traditional technigues”. :

Point out the many examples of rainy seascn dryers in the 'Catalog

of Dryers and Stores” and that some stores double as rainy season

dryers.

Step 5: 5 minutes -

?§éf if they choose (and if it is appllcable to

ctneir local climate;) .




‘ SESSION #10  DESIGN OF DRYERS AND STORES .

TOTAL FiNE: 2-4 Hours .

OBJECTIVES: By designing a dryer or storage device;
: participants will better understand the importance

. By drawxng on information gathered in previous
. . sessions_{such as the community assessment, smoke
test; model construction; natural cooling/and ‘rainy
season drying); participants will understand the
integrated nature of the training program. :

. By using the materials cost sheet, part1c1pgngs
will be able to determine the cost of their design

and be able to modify it to reduce the cost, if
necessary. , " ) e

able to develop |better ° communication and
problem-solving skills. :

me e By worklng in small groups, partlcipants will be

Notebooks and pens, pencils; construction materials e

P~ MATERIALS:
‘ ‘ {see Session 11), modeling materials (see Session
7), rulers, qraph paper. -

- Bandout 10A “"Materials and Tools List"

Handout 5A *A Catalog of Dryers and Stores" ;

RESOURCES: Handout 7A "Solar Dryer Design Considerations”_

Handout 8A "Food Storage Design Considerations”

Dryer and storage resource books from bibliography
(as available)

' Mechanical drawing books (as availabie) ,

Community assessment reports (from Session 3)

PROCEDURES : ° ~ s

Step 1: ’ 5 minutes

Review objectives and note ptocedures.

&

Step 2: 10 minutes

Post and review the 115t of Handouts and books

Iisted under 'Resources

Step 3: 2-4 hours

Form small construction,teams (of 2-5 people), list
“design criteria", decide on the best design that

P meets those design criteria, make a detailed
drawing of the design, make a 1list of all tools and
: materials needed, _determine the cost of the

finished product and-get the design approved.
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— Trainer Note

You may want to post. and review the list of procedutes liated in
Step 3. Remind participants to design systens which use as many

locally available materials as possible. Keep. tQE cost low

(decide on a ceiling 'cost depending on budget; materials

available; etc.); point out which designs in which books are_ too

"high-tech®™; too expensxve and which use inappronriate materials.

Remind the group that their construction team does not necessarily

|have to be the same team that designed and built .the model. -}
Suggest that the construction teams be made up of people. from the

same climate zone.. Have teams_ who ‘have a good idea of what
they're going to design and build share that._ with the. group.
Suggest that each group determine their--own "design_ criteria™ such
as-- buildable- in 22 _ hours; needs only simple tools for
construction, no milled lumer, locally available materials, etc.
Suggest each group come up with at least 3 completely different
designs and choose the best design from them.

Circulate among the groups if needed Act as a resource person.
Give heipfui and constructive critcisms, where needed. Remind

groups > and -materials needed; determine total CTOBtE,
Bave one person 1n gach group clearly draw their desiurn on a sheet

of paper. ;

Remind the group that each design has to be checked and apprgyed

by a trainer before construction can begin. Point out that
construction can begin as soon as a design is approved,fput that
construction will proceed smoothest if more time is spent in the

de51gn1ng phase._ Remind people that construction is scheduled for

every afternoon for the rest of the training (just about), with an

optional constriction session Saturday afternoon. Help the

coi.Struction teams develop a form or flowchart on how to decide on
a design, if necessary (generate many preliminary designs; 1list

advantages and disadvantages. of each, decide on one design, make a

detailed drawing or model of it to identify anyfdesxgn errors,

modify it or choose another design, build it; test it, modify it
or ;eaect it, re-build it, etc.).

a




SESSION #11 CONSTRUCTION

TOTAL TIME: 22 Hours

OBJECTIVES: By working in  small, continuing groups;

participants will develop tool,; coﬂEtructlon, group

and problem-solving skills and learn how &o work

with local people, materials and tools.

MATERIALS: (See ‘Trainer's Guide for a detailed shoppxng -1ist

of tools and materials.) Tools: Shovels, saws;

hammers, pliers,; tin snips; trowels, paint brushes,

buckets, wood chisels, tape measures, files, bubble

level.

Materials: Mudblocks, cement, ééﬁa, gravel; clay;

chicken wire,; plastic sheet, 'window screen,

mosqguito netting, wire, twine, rope, nails; paints;

metal roofing; fiberglass roofing, milled lumber;

large woven storage baskets; woven: mats, bush

poles; _bamboo . poles; reeds; calabashes; metal

containers; tin cans |

RESOURCES:

Handout 5A "A eatalog of Dryers and Stores"
HBandout 5B "Food Drying Copsiderations™_
Bandout 5C "Food Storage Cohsiderations”™

— Trainer Note

This sesBion requires substantial preparation time for gathering
the tbbls and ~materials, (liétéd in the Trainers Guide)_ in
pa:t1c19ants. ~ This - 22 hour session allows much tlﬁe for
individual trainer styles and is not meant to be offered in 22
continuous hours._ __In- fact, it is helpful te work in 4 hour

sessions, which will allow time outside of construction sessions

to discuss the process and the ‘device. It is suggested that the
4=~hour construction sessions be echeduled ipwithe afternoons.

Construction naturally follows design. Those groups with
satisfactory ‘pians for their dev1ce ' should proceed with

Remind the partlcipants to unload and -reload their dryersf(f§§@

Sesgions 2 and 13) durlng their construction time in the second
week. ‘ .

Al
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PROCEDURES:

~ Step 1: - 15 minutes

Introduce the construction session(s);,; discuss

group dynamics, problem~solving, goal/people

review and 1mprovements, materials used:

Trainer. ﬁBEe

between groups and point out wunsafe tool use, but allow

participants to make (and learn from)  their own mistakes. Help

pééﬁle find tools and materials as ‘needed: Remind people that

-cpmpleteo during this session, the decision-making and group
skills are just as important in a community development aspect as
are completed projects (since the time allotted for actual
construction is admittedly short): Remind groups of the time so
that they can clean up their tools and put things away at the end

of the session({s).

Step 2: ° 22 hours

Step 3: - . 5 minutes '
. Check—in at the end and/or beginning of each day

for group _to _share  observations, gquestions, -

methods; difficulties; etc.




TOTAL TIME: 2 Hours
OBJECTIVES: By designing and carrying out a tra1ning activity,
] the participants will become .more comfortable with
- those skills necessary for effectvie community
development work. E .
By developing a 1ist of criteria for good
) E facilitation skills, the participants will be able
T o to evaluate their activ1ty and the sessions given-—
by trainers.
MATERIALS: Newspr1nt; markers, notebooks, pens.
RESOURCES: Handout 12A "Guidelines for Process Observer"”

_SESSION #12 - FACILITATION SKILLS

Handout 7A *Effective Group Sutrvey"
HBandout 8B 'Extension, Training and D1alog

[

Erainér Note

|This session reqiiires flexlbzllty on the part of the trainer: the

session. should be allowed to go in the direction felt necessary by
the participants. The trainer should point out that the skills
developed during this session will be very useful in future
training programs given by . the partlcipants, in general
interactions; in tééchiﬁgiléarnihg situations and in meetings.

PROCEDURES: | - S e

Step 1l: . 10-minutes - - '
Post, review and clarify objectives and procedures

for the =zssion.

Trainer Note ———

C1ar1£y the definition of facilltation

(i.
word, “facil™ meaning to make easy) and that, as extension

workers, we all need effective skills for helping; guiding ,or

facilitating a group or group process, A facilitator could 'be

thbught -0f as a ccmmunicatxon gUIde or helper. |

g

Step 2: ' 5 minutes -
- -Identify the group resources.

i
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Trainer Note — oz ~

Ask who has been through a "hands-on" tra1ning prog m? Who has
been involved with adult education programs? ﬁx> has used
participative education techniques?. . WhHat types? Was it
- successful? Why? .How2 K ’

s . _

, oY
Step 3: 10 minutes = - N
Identlfy written resources. ' s

— ' —— —  'Trainer Note — —

Refer to Handout 8B "Extension, Training and Dialog®, p. 5-7.

Step 4: 10 minutes
Develop an activity to meet the ob3ect1ves.

Tralner Note

It is 1mportant to clarify one goal or objective on which the _
grou%acan focus. Post in frort of the group, "To develop a list

of £ c111tatlon, skills that can be used in meetings in the
v111abe 7ffRem1nd,thefgroupﬂthat the list of facilitation skills
will be posted and used in the remainder of the training program.
Point. out that anything gained from ‘this session w111 be helpful

later 1n the program. ‘Therefore, .the session cannot "fail":

because some valuable information w111 come from the sesslon.

\

SEéﬁ 5: \\ 10 mlnutes
‘ Turn over the session to the group.

Trainer Note

Remind the part\cxpants that it is their responsibiliity to conduct

the next hour of the session: ©Post this suggested sequence inr ;

front of the group:
- 1: . Identify human and written resources (already &one)

Decide on an activity to meet the objective from this
list: .
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.

° : frainer Note (continued)

n ngigito voiunteer for the four roies.
Fa itator, to guide the group througb the’ activity.

[a ]l
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§§§§§§§§17to write down the list as it is developed.
Timekeeper, to remind the group of the time remaining;

Process OBséfGéf, to oserve the group and give feedback
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40-50 minutes 4
Carry out the act1v1ty.
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p— ' Trainer Note

Turn ‘the session over the the new facilitator, remind the
timekeeper of the time limit and leave the next 40 or 50 minutes
to the group. . o

" Step 7: '25 minutes
. Evaluate the act1v1ty.

Trainer Note

Refer participants to Handout 12A and have ‘the process observer
share. her/hls comments with the group. Ask the ‘group if they have

Ask the group how they felt about conduct1ng their own session.
wWas the process frustéating?  Would they prefer *a top-down
approach? was the procesE too sElow? L e

Refer . to Handout 8B "Extension, Training and D1alog _and the
remarks "it is impossible to dialog with farmers ‘because they know
so little" ‘and "dialog is too slow" If the group voices

frustration, remind them of the parallels of 'this program and
effective development work: the process is Slow, is never easy;

but it is always important to allow individuals and communities

the opportunity to make their own decisions.

Step 8: : § ‘minutes*

J
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Trainer Note

Ask what; if anything, the group learned during this session; such
as the importance of good facilitation sekills; the importance of
participation and dialeg; the slowness; the frustration; specific
ideas on how to (or how not to) facilitate; the 1list of
facilitation skills (whether it is partial or complete):

‘I BEvaluation™ and Session 29 "Presentation of Devices".

=

Step 9: 5 minutes , - o R
Apply the information developed to the rest of the
training.

']

Trainer Note

Ask for a volunteer to clarify or refine the list to be posted or
distributed, and used throughout the training program, especially

in Session 17 "Mid -Program Evaluation"; Session_27 "Program




' SESSION #13 DNLOAD DRYERS

TOTAL TIME: 2 Hours

OBJECTIVES: - By unloading their dryers and checking foods for
dryness, using a variety of methods; participants
will complete the 1lists of drying tips- and tests
for dryness by referring back to their previous

notes.

By observ1ng problems aschiated with some food and
dryers, part1c1pants will be able  to etermlne

the design and construction of their own dryer (or
storage dev1ce).

MATERIALE: Dried fbods; ~unloading "trays" (piECes of
cardboard, plastic or paper), hammers, fine dry.
salt; small; dry clean jars with 1ids, conditioning

Cre— . containers; cloth sheets, newsprint, markers, tape,
notebooks and pens.

RESOURCES: Handout 13A “Tests for Dryness™ _ _ )
o Handout 13B "Percent Moistures for Grains and -
' » o Legumes' o~
"Handcut 13C “Summary of Temperature Factors"

13
. Handout 13D "Conditioning and Pastuerizing"
" Handout 2A "Tips for Drying"

~ Bandout 2B "Data Collectlon Sheet'

— Trziner Note

can be held out by the dryers or in an outdoor classroom, but not
necessarily in the standard classrosm, although it should start

there.)

. : L " R L oo '
This session sequence  (unload the dryers, test for dryness, reload

the dryers) should be repeated as many times as possible during

the training program. Recommend to the participants that they.

repeat - this sequence during their Construction Sessions;

especially durlng the second week of the training. Remlndfgpe

construction teams ‘of the importance of this repetition to gain

experience with different types of foods; different methods of

preparation, different lengths of time in the dryers and under

\ different climatic conditions, in a low-risk environment in which

they car learn from their mistakes. -




PROCEDURES : ,
Step 1: . 5 minutes )

Review objectives ard note protedures.
Step 2: ' 10 minutes

Have everyone unload the dryers, placing the foods
onto the unloading trays provided, noting which

foods came from which dryer and then reconvene in
the designated place. , e

Trainer Note —=—

Refer everyone to the information they wrote on_Handout 2B "Data

Collection Sheet".

Step 3: 20 mlnutes o 7,,,,,,;,

dryers; test them for dryness, share new tests for

dryness and write down their observations.

Trainer Note

Refer everyone to Handout 13A; °“Test for Dryness™; 13B; "Percent
Moistures for Grainse and Legums; 13C; "Summary of Temperature

Factors; and 13D; "Conditioning and Pastuerizing™: Distribute the

jars and salt for the salt test; the hammers for the "blunt object

test® and ask people to share any new and different "tests for
dryness®™. Encourage peoplé to taste the drxed foods.

X : \‘\
Step 4: 15 minutes. N\
Make additions and corrections tg the. handouts.

Trainer Note

Post newprint labelled "Additions to 2A" and 'Addltiohg\to 13A".
Write down any corrections or additions. as they are mentioned.

Answer questions on any of the Handouts. ' \\§

PITTEPrTy

Stép 5: 50 minutes
Reload dryers, begln conditlon;ng and clean-up. .
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Trainer Note

Have everyone take this new information and either reload those
foods not yet dry or load freshly prepared foods (following the
"improved tips for _ drying®). Encourage people to begin
pastuerizing or packaging dried foods.




~_ TOTAL TIME:

OBJECTIVES:

MATERIALS:

. stOIES et L e it S e e+ ehea e e s L AR

2 ﬁéhré

By discussing the different 1levels of economic

analysis that are possible; ‘the partxcipants will

better understand the economic issues of food

drying and storage.

By preparlng_u,aﬁa delivering . an economic

presentatlon, the participants will gain experience

in economic analysis and speaking before 2 group:

Flipchart ‘and markers, notebooks and pens.

Handout 14A 'Sampie eost/Benefxt Anaiysts of a

'Solar Dryes”

Handout 14B “Lifecycle Unit Cost Analysis of a

Solar Dryer"®

5 minutes

Review the objectives and outline the procedures.

15 minutes f f
Exst ~and_ HISEESS -v1llé§éZIEVe1 éCbhbmicg ahd

vxiiage—ievei econOmics and c1ty_econom1cs.

Handout 14C  "Economic Comparison of Two Maize

Trainer Note

exty economics wiil be concerned with such things as material ang |
fabbr—fnvestménts*_vépféciafi“ﬁ’*f*Eﬁﬁ@ﬁffat1on, overhead, return |
on investment, etc. Village economics generally is concerned only
w:th *simple profit" and not concerned w1th labor gogt but labor

15 minutes.

Review the Session's handouts.

0N
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Trainer Note

Introduce the handouts as three different ways of analyzing the

economics of dryers and/or stores: Handout 14A;, “Sample
Cost/Benerit &nalysis of a Solar bDryer”; hélps to make _the
decision of "build or don't build"™; “invest or don't". Bandout

14B, "Lifecycle Unit Cost Analysis of a Solar Dryer",. points out

how much the new device will cost per unit weight over its

lifetime. Handout 14€; "Economic Comparison of Two Maize Stores",

graphically describes the economic advantage of an improved store.

Discuss each handout as needed and as time permits.

Step 4: ”,~"20 minutes
Form small groups. to prepare a Apresentation on:
© (1) requesting: funding {writing a funding- _proposal)
for a  dryer/storage program; _(2) describing the

economic advantages of 1mprovedrdryers/stores to a
group of PCVs; t3). describing = dryer/storage

economics to a _civic 1leader; (3) explaining
_dryer/store _economics to a wealthy farmer; anrd (5) . .

explaining dryer/store ecnomics to a villager.

i

!

-

Trainer Note

/,

post the list of presentations and ask _people to identify if theg
have interest or experience in them. It is not necessary to form

a group for each item listed: some items may have two groups and

gome new group may form with a different focus. Offer asslstance
to each group as needed. Remind the groups of the t1me remaining.

Step 5: 40 minutes e -
Have thé groups deliver their presentation:
Discuss each presentaticn after it is given.

D -

T Trairier Note

Facilitate the presentations, ask for questions and comments and

move from one presentation to the next, quickly. Process each

presentation to see if it met its goal, if t was clearly
7 presented and suggestions for improvements. : -

Step 6: 10 minutes
Conclude the session by reviewxng the handouts and

presentatlons, pointing out the various ways in

which economics can be presented and the variety of

topics (besides dryers and stores) for which- -

T T T T *etommrlt*ana’rymﬂan be USEd.

?ﬂ..
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. RESOURCES: Ha

TOTAL TIME: 2 Hours

OBJECTIVES: By sharing information about the damage, symptoms,

the participants will develop skllls for solving
grain storage problems.

By 1dent1fy1ng and utillzing group resources and

available texts, the participants will have a

better understanding of the information sources

available to them to resolve local drylng and

MATERIALS Notebooks; pens; chalkboard; newsprint, markers,

tape, bookmarks, samples of moldy graln, insect

Green ®Revolution: Grain SEéiééé, Carl Lindblad,
Rural Technology Bulletin March/August 1982; No.
12, USAIb Africa Bureau/Regional Affairs
Country-specific pamphlets; texts, etc. on
storage problems
Local people with Enowiedge of pest; mold and

rodent damage of stored foods

—_ Traxner Note

This session requires some preparation: it will be necessary to
have on hand several copies of the books and articles listed under
"Resources"”, To save time during the session; :dentify relevant
sections of each text before the class and mark them with the
bookmarks: Teams will be investigating the following: (1) Molds:
_Identification and control; ({2) Insects: Identification; _(3)
Insects:- Prevention and control; (4) Rodents: Identification;

and (5) Rodents: Prevention and controil. Prepare a sheet of
newprint of each team with the headings: _For Identification

Teams: (a) types in country; (b) storage problems; (c) prevention

and control; (d) damage; (e) symptoms; (f) 1life-cycle of pest:
For Prevention and Control Teams: (a) non-chemical methods; (b)
chemical methods. o

PROCEDURES:

étép 1: 5 minutes .
Review. obaectives and pos éé'?}?n procedures.
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Step 2: 5 minutes -
Identify and discuss resources.

Trainer Note

Ask the group to 1dent1fy _people present who have knowledge or

background in recognizing and dealing with local storage problems

(i.e.; counterparts; local villagers, Voiunteersfwith agrrcuiturai

background or degree, etc.) Ask the group to be conscious of

equal distribution of these human resources for the small group

activity. Briefiy discuss the written resources available to each

group (as 1rsted in the Session Trainer Note).

40 minutes =
Form small groups of 3-4 participants to research

storage probiems, prevention and . control; and
summarrze their findings on newsprrnt.

Step 3

Trainer Note

Provide reference texts; prepared newprtnt (see Session Trainer

Note) and marker to each group. Suggest that each group have a
recorder (to 1list information on newprint! and a reporter (to

present fxndrngs to the 1arge group),, Remind the groups when they

Step 4: 60 minutes , . .
Return to the Alarge group _ and have éach team
present their _ findings. Allow each ‘group 5-8
minutes for their presentation and time for
questions from the large group.

Step 5: 5 minutes.
Review the se851on format and how each group made

Trainer Note

Ask if a dialog was established between people with knowledge of
local storage problems and other participants. ‘Ask how the _group
would like to make usc of the information gathered in this isession
(ask for volunteers to compile the information into a handout or
poster that can be distributed later). \

For follow-up, have the participants visit local farmer/s) to find
out . what percelved and real storage problems are and do a method
demonstration prevention and control methods. (Refer to .
Sessions 18, 19 20, 21, 23 and 24.) i '

\

13 . R i \



TOTAL TIME: 2 Hours 7

OBJECTIVES: By discussing technologies other than dryers, the
participants will = better understand the
similarities and differences in those bthét
technologies. '

By providing the participants with needed or wanted
information, the trainér can enhance the quality of
" the trainihg progran.

training . program and effective community
development work.

By taking advantage of informatiosn or Kknowledge
held by participants, the trainer can demonstrate
the parallels betweenn the trdining program and
community development work while the participants
can practice their facilitation skills.

MATERIALS: Fiipchart and markers, examples of devices (if
possible) .

RESOURCES: Rirect Use of the Sun's Energy F. Daniels

List of "other technologxes' from Se551on 1.

Trainer Note

This session will require some preparation: Before training

begins; research the following: Photovoltaics (solar

electricity), solar hot water, solar distillation of water, solar

house design; 'solar ovens and solar cookers. Also of interest may

be sand filters, grey-water disposal, improved privies, rain

catchment, bio-gas, pedal power, earthen stoves, hydrams, wind.

(pumping and electricity); ferrocement and others: If you are not

comfortable presenting a short (10-20 minutes) talk on each of

these, ask if one of the participants can give a 20 minute talk or

an optional evening session on them; Some expectations will not

be able to be- met.

., 63




PROCEDURES :
Step 1: 5 minutes
: Develop obaectives and procedures a5 & gtoup

Trainer Note s

Have the group 1list "the "other technologies” in whieh they are

interested and the method of presentatlon they would prefer,

Determine order of presenting during the session 8" the time
‘allotted for each. -

—— - = : D uee————

Step 2: . 1 hour 49 minctes ;
Give a brief presentation on each teehnoiogy using
the flipchart and markers. AnsweX Qﬂ“stions as
they develop.

Step 2: 10 minutes
Find out if aggthe£_§e§§jon7;;ke thls one needs to
be scheduled and who can lead it. € paraliels

between this session '’how it was 6 I®ated, the

lists; the presentation) and commupity .“eyejopment

work: Check to see if evptectations an® Objectives

were met;



‘ . SESSION #17 MID-PROGRAM EVALUATiON

- . TOTAL TIME: 2 Hours

participants will  understand the importance of

OBJECTIVES: By evaluating the first week of training; the

their feedback to the xmprovement of the program.

By rescheduling the second: week of training (if

necessary) to meet the needs of the participants.

while still fulfilling the needs of the contract,
the entire group will show flexibility and

cooperation; which is useful in effective :ommunity
work.

By glv1ng and fece1v1ng feedback, the group wxii‘
re—-establish -a feeling of solidarity and program

"ownership.
MATERIALS: Flipchart and matkers, tape or thumbtacks,. blank.wm.—
- one-week program schedule on flipchart paper.
RESOURCES: Bandout 17A "Mid-Program Evaluation™ _ _
Handout 17B "Blank One-Week Program- Schedule®
Handout 17C "Coat of Arms"”

—  ——— Trainer Note

| instead of the evaluatlon process outlined in this session, the’
trainer may want to use the "Coat of Arms" (Handout 17C), by
having everyone fill in their Coat of Arms by drawing a ?icture in
each area, which represents: (1) What has been our major/failure
as a _group? _ (2) What has been our major accomplishment as a
group? (3) How do our in;eratiansﬁhere,réflect interactions we
have in our own regions? (4) what is our major unresolved
conflict or problem aB a group? (5) What can we_ do to resolve
this problem -—of —conflict?—(6)—What—can—we
1nteract10n skllls 1n general? Then have. eve:yone explaln thelr

PROCEDURES ¢

. Step 1: . 5 minutes '
- Review objectives and list procedures.




aave the participants evaluate the trajining program
to date by completing BHandout 17A *“Mid-Cycle
Evaluation Foim® and by answering .the following
questions = in their notebooks: _ *what has gone

) well?" and "What hasn't gone well that you would’
like to see changed?"

Step 3: 15 minutes o L
L.ist and discuss 'Whét W* t well®™.

Trainer Note.

The trainer should feel free to add to the lists in Step 3 and 4. | ...

/
/

Step 4: 30 minutes A
List and discuss "What hasn t gone well that you
would. like to see changed?" e o

1

g Tralner Note

-

The trainers should dlSCUSS and commerit on each item of criticism i
listed in this step. ‘

- Step 5: 30 minutes . /
Post a blank schedule of the second week of 7
training and ask if any changes need to be made in e

the proposed schedule.

Tralner Note

Negotiate changes Eo that contract needs are met and patt1c1pants

needs are met (assumlng the partlc;pants needs can be met).

— . |

Step 6 15 minutes =

Conclude tbe session.
|

- — Trainer Note

Discuss any other program—reiated feedback the participants or -

trainers might Bééé. Keep discussion PROGRAM related. ,
— ——— 0 @ -

1 .
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flexlblllty is important in a development process, how
the

participants are a community, how their needs are being met;
need for commmunication and cooperat1on, the need fof periodical

evaluations, etc.
Wrap up the evaluation session and the first week ggftratntngrgnﬁg

positive note by having someone from the group describe what he or

' she has learned over the past week "and what he or she is looking
_ :

forward to in the next week. o
,,,,,,,, -

1




TOTAL TIME: 2 Hours

, OBJECTIVES: By observirng ‘and processing a short role-play; the

. participants will better understand the value:of

Non-Formal Education (NFE) in effective technology
transfer.

-of processingff (reflecting, generalizing and

By observing a picture story and developing a list

applying) guestions that could be - addressed to

rural people, the participants will understand the

' importance of the processing of NFE activities.

By choosing problem and an NFE technique to

"explain that problem to a rural audience; the

partxcxpiﬁts will take the first step in practicing

an NFE technique and processing.

MATERIALS: Newsprint and markers; notebooks and pens

RESOURCES: = Handout 18A "A Partial List of NFE Activities"

Handout 18B - "Some Guxdelines for Motrvatxng and'”

Teaching Groups"”
.Handout 18C "Role Play Guidelines for Extensxon

Workers"®

Handout 18D "People's. Theater”

'ﬁ' ' chture story ~showing a real. probléﬁ that is

Adult ﬁeéfning Loop (From Session 8)

Trai ier Note

This session requxres the development of a role play that depicts

the improper or inappropriate introduction of a technology (i.e:;

how NOT to introduce a 1lorena stove; the ' introduction of a

waxstﬂbxgbLHQQetemalanfstove to an African culture used to cooking
on the ground; the introduction of .tractors without teaching
people hcw to change the oil; the introduction of improved plants

needing high-nitrogen : fertilizer ,without introducing the
fertilizer;, etc. &Also, prepare a coéntry—spec1fic picture . story

depicting a dryxng or storage problem; - .

PROCEDURES:

Step 1: 5 minutes

Present the role-play showing \ inappropriate
technology transfer.

i | | 68
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Step 2: 15 minutes

Process the role-piay.

Trainer Note

Some sample questions for processing the role-play:

Processing: What happe' ed? What _did you see take place?
. What was the problem? What was the point of
o the.role-play? ) ) S
Generalizing: What was the general meaning of the role-play?
What _ should be taken _into account when

introducing a new technology? What can we

earn from this? o . - S __

Applying: How can this = information be used in
_ introducing 'a new technology? How does this
role-play apply to effective community work? |

Step 3: 10 minutes o L
Process how NFE technigques differ ‘rom traditionail
teachinag methods. -

\

answeérs were deemed 'right'? Who decided? What was the role of
"the facilitator?  Was the learning active or passive? How could

2rainer Note

hEsk, "How did this presentation differ from traditional teaching

methods? What is the 'student-teacher' relationship? How did the
participants gain informatiun? Who supplies the answers? Which

you +cll? How were the participants motivated?®

e

Ster &4: iy minutes

Have the group §éﬁéfé£é' a Y:st cff,gﬁcﬁ:Fbrﬁéi'

.- b.esentation ‘Guidelines® liased on the previous
step. | '

———— Trainer Wote =

{participants' needs, day-to-day priorities und experiences; the

The 1ist shonld include: The presentaticii is relevant to the
presentation i3 geared so chat leaining 15 shared between
facilitator and participants; the presentation provides situations
that - require the active participation of the Jlearners; the

presentation included questions that stimulate active discussion
among participants; the presentation and its processing motivates

participants to adopt new attitudes or pract.ces.

64
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Step 5: 10 minutes

Session, 18: Page 3

Present the picture story deorctlng a real drying

or storage-related problem presently in the country
(1 e.; someone becoming sick or dying from moldy

grain xngestion, problems associated with ralny

season - drying and storage problems, rates, - the

———— /

appi;cat:on of BDT to food grain, etc.)

Trainer Note

Remind -the participants that they should watch the picture story
thinking of what . questions théf will. ask to process the

presentation (as if it _were given to rural people).f Keep the

picture story short and lively. Give tne "captions"™ verbally

instead of written on the pictures, to avoid confusion, and to

give color and accent to the words.

/

Step 6:. . 15 m:nutes’ ‘< S
Write the group & proc quest1ons on newsprint.

Refer to the adult 1learning loop and ask, ."What are some

reflective questions? ~What would you ask to generlize the story?

and; What would you ask to get beople to apply this informatizn in

the future®"? Point out that the processing of any NFE activity is°®
as }mportant as the act1v1ty 1tse1f. )

\ : 7‘ :
_ \ . . B
Step 7: 30 minutes S

Refer to Handout\ 18A, "A Partial List of NFE

Activities",18B, Some Guidelines for Motivating

/  and Teaching Groups®; 18C; "Role Piay Guidelines

for Extension Workers" and 18D;."People's. Theater'

Discuss and clarxfy pach item- on. Eandout 18A;5

need definition.isIf they cannot, then provxde the definition and

an example, while referring partncipants to the _reference

materials, Handouts 18B; 18C and 18D. | Remind_everyone that method
%sioﬂs 20 ﬁnd ?1.

demonstrations will be the focus of Se




“
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Step 8: 10 minutes

Generate a list of "relevant problems" from which

small groups can choose to prepare, present and

process an NFE activity with the group during the

- following Besslon {Number 19).

eve:yone has signed up. Encourdge teams to use a technique that

is new to-them. Remind everyone of #rssions 20 and 21 éurinq

which they, prepare, present ana gzﬁggas ethod demonstrations
- e povr — :_’.J

Step 9: 10 minutes o
Conclude the session by ‘referring back to the

objectives, then allow time for each gicup tc meet

to begin deciding on their NFE techn:que.

¥




SESSION #19°

TOTAL TIME: 2 HoOULS

OBJECTIVES: By vreparing an NFE activity, the participants will

: gain experience in planning other NFE activities:
By preparing Lhe process questions for their
activity, the participants_will understand the

importa.sce of processing; and gain experience in

planning the processing of the activity.

By presenting and processing an KFE activity, tbe

participants will gain e:jerience before a group:
MATERIALS: As needed by each team.

RESOURCES: Handout 18A "A Partial List of NFE Activities"

Bandout 18B - "sSome Guidelines for Motivating and
Teaching Groups"” === A f
Handout 18C "Role-Play Guidelines for Development
workers* -~ -

Handout 18D “People's Theater"®

PROCEDURES:

step 1: 5 minutes

Review the objectives and sequence of the session.

Step 2: 30 minutes N
Have the teams formed in Session 18 develop their

R —— Prainer Note

them and that processing questions are at least as impoxtant as
the activity itself and should follow the adult learning loop of
reflection, generalizing and applying. .Check with each group
occassionally (if possible) to_offer _help and suggestions. Remind

each group when the step has 10 and 5 minutes remaining,

e i 5




Step 3: 5 minutes ] . .
Gather the large gioup. Check to see that each
group has developed an activity and processing
questions. Remind them of the time limitations (15
minutes for each group, including processing,
depending on the number of dgroups). Ask for the
first group to give their presentation.

Step 4: 1 hour, 15 minutes ] : o o
. Each group presents und procecsses their activity.

Trainer Note

Process each activity; but not NFE techniqueg in general, because

this will be done in the next Etep.

. anrer .o

Step 5: 10 minotes =~ o . .
Conclude the sessioen by reflecting on the
activities and their applicability in rural

extension work:

Trainer Note

Ask what went well during the session and what could have gone

better. Ask how people felt giving their presentations. Ask how
they felt about processing. Ask how they felt participating as an

audience. Ask how NFE activities. can be used in the rest of the
workshop and in future extension work.

73




SESSION #20 INTRODUCTION TO METHOD DEMONSTRATIONS
TOTAL TIME: 2 Hours
OBJECTIVES: By observing. and processlng7§7@gthodi§gpqnstratxon,

the partlcipants will better understand - this

extension technique and its application at the
village level.

By discussing the planning and preparation of a

method demonstration, the participants will be

better able to organize themselve to give effectlve
prepentations in the future.

By partic1pating in a method demonstration, -the

ﬂart1c1pants will gain technical skills relevant to
grain storage.

MATZRIALS: Sufficient materials for 6-7 people to particxpate

in a method demonstration; notebooks; pens,;

newsprint, marking pens and tape.

RESOURCIS: Handout 20& “Fvaluation of Method Pemonstrations®

Bandout 208 *“Pianning a Method Pemonstration®

Handout 20€ "Method Demonstration Guidelines"

o Trainer Note

This seP51on req:ires the pianning &nd materlals acqu151tlun for a

method demonstration: . The trainer or a participant . who  is
experienced with method demonstr ratiohe can present it. Be sure

<he presentation ic well-prepared and -presented because this is

the model for setting standards; Some suggested topics are: how

to make a rat guard; how tc put on a .rat guard, how to treat beans

with oil to keep out weevils; how tc apply malathion or pyrethrum
to sto ed grain or how to_ test for dryness. (See a more complete

PROCEDURES :
Step 1: 5 minutes , ]

Review op;ectlv § and procedure:z.
Step 2: 20 minutes
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—————— Trainer Note

Have the participants take note on the presentation process and
components. Ask for 6-7 people in the group to participate and
ask the remainder 'to observe. Reep the demonstration brizf.
Follow the outline 1listed here (and detailed in Handout 20B,
"Planning a Method Demonstration® and 20C "Method Demonstration
Guidelines"™

I. Inttcductlon S o . o
A, Handspake and small talk to establish rapport with
B part1c1pants_ B o ) . R .
B. Tell who you are (name, organization, where and how to
contact you). '

D. State 3 reasons why it is important to adapt this

practice.

II. List and show materials and tools needed to do the

III. Procedures: A
A. Fcllow a logical step—by—scep ‘procedure.

B. Do the demonstration yourself, flrst, then encourage

all participants to try it.

c. Use visual aids (models; real obJects, posters).

D. Provide repetition at key points,

E. Avoid complicated language and technical terms.

F. Maintain control of the participants.

G. Solicit questivns from the participants to clarify.
H. birect guestions to the partxcxpants to check their

comprehensxon.

IV. Summary ,
A, Restate qu1ckiy why the now practice is important.
Bs Review quickly the main_ s=ceps of the demonstration or
ask Ehé partiéipaﬁts to do so. ‘

A. -Thank the particxpants for coming and taking parts;
B Offer individual fo*low—up help.

C. State where and when you can be reached.

D. Farewell handshake.

Step 3: 20 minutes i S i
Have the group define a method aémbhstrétibh and

outline its steps. _ (
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Trainer Note

Write the group's definition of a method demonstration °nd_ their
iist of the steps on'newsprint. Use the outline in Step 2 as a

guide:
- Step 4: 10 minutes ) ) B , - o
Decide on criteria for: evaluating method

demonstrations.

—.———— Trainer Note

If time is short, have the group review Handout 20&, otherwise;
have the group develop their own list of evaluation criteria and
post on newsprint.

Step 5: 20 minutes
Have the group list the procedures of preparxng and

organizing a method demonstration.

' Trainer Note

Bave tn¢ group read and discuss Handout 20B and 20C. Ask the

foliowing gquestions: "Where and_ when should a method

demonstraticn take place? How long should one be? How many

people should be involved? How can visual aids, questions and

answers be included? How can you avoid "top-down" approach“

w

step 6: 10 minutes

Discuss the follow-up of method demonstration:

Be sure to emphasize the importance of individual foilow—up,

getting to know interested farmers and record keeping; ' includirg:

(1) who has adopted the new practice; (2) who has not and why; (3)

suggest°d improver.nts to suit 3Iocal needs and (4) general

interest oF the farmers invoived:

>
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Step 7: 10 minutes

Brainstorm a 1list of ‘method demonstration Atépiéé
that are relevant to the country &nd the
participants. ;

Trainer Note

Possible demonstration topics are: how to prepare_a storage bin
for receiving newly harvested grain, how to dust malathion to ear
corn in a c¢rib; how to make a rat guard out of a 20 litre can or
sheet metal, how to dust shelled grain with malathion;,; Actellic,;
or pyrethrum, how to effectively use an anti-coagqulant rat poison,
how tb admix ésh, §aﬁd or alétbﬁéébué ~earth with gréiﬁ for

periodlcally rheck a grain store for pest damage, etc.

Step 8: 40 minutes
Have the  group form teams and prepare a method
demonstration on one of the topics listed to be
presented Guring the next ‘8ession.

. _ Trainer Note

Encourage teams to give a method demonstration on a topic in which
( they either have an interest or experience. Refer everyone to the
session's handouts as resources. C

Remind the teams to keep the demonstrations shcrt (10-15 minutes

each) and simple, using only those materials that are on hand.

Suggest that the demonstration focus on the devices they are

building (if a maize store needs- rat guards, for example, they

could have people make them, then install them during thIB method
demonstratlon)

Keep the number of teams to 5 or 6, so that each team will have

‘enough time to give a 10-15 minute demonstration. Answer

questions for 5 minutes and receive an evaluation for 5 minutes:

Step 9: 5 minutes ==
Conciude the session by refering back to the
objectives to see if they hzve been met and
refering ahead to the next session 1in which
everyone will be able to participate in several

method demonstrations.

‘e

5




SESSION $21

TOTAL TIME: 2 Heurs, 30 minutes

OBJECTIVES: By giving and  participatipg .in  method
demonstrations,; the parti\,ipan*-?-,,,,i 1 develop
extension 8killas designed to shaf® tegchnical
information. : .

By practicing chemical and noP—-ci®mjcal pest
control methods, the participanté_ will gain
experience in safe and effectjve P®st control
methods. ;

MATERIALS: Sufficient materials for groups of 67 barLlcipants
to carry < out their method demonsv Qtjons (see
Trainer Note, Step 7, Session 2¢ £0f a detailed
list of POSSlble demonstrations) . 5 Ch as sheet

metal, tin s8nips, Malathion ,powde *  Ppostoxin
tabliets, Actellic, anti-coagulant ra’fPQ igon, rat
traps, ash, sand diatomaceous eartb; Y;Setablg 0il,
salt, assorted grains, grain sac legumes, .
conditioning containers, etc.

RESOURCES ¢ Handout 21A "Use of Vegetalbe 0il® %o Protect

Stored Beans from Weevils®

Handout 20A “Evaluation of Method Bem°“8trations"

Handout 20B "Planning a Method Demon? aticn'
Handout 206C ' "Method Demonstration Gui®Slines"

Handout (from Session 15) ®“Storage Pes B and Their

Controil”

Prainer: Note ~—

This session is a foiiov-up of Session 20,, "Hethod Dom°hstration
in which teams have prepared a method demonstratjon 9% 3 topi~z of

their own choosing. ) —_ N

— P’

PROCED RES:

Step 1: 5 minutes _ : A _
Review tne objectives and note the .Procedurées.
Check to see if each team has prepaxed Sheir method
demonstration. . Ask for the firsi grovP tp present
their demonsaration., : .
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Trainer Note —

themselves to only 6 c¢x 7 of the participants. The rest of the
participants should act as observers, taking notes and filling out
Handout 20A ,'Evaiﬁatpdn,éf'a Method Demonstration®™;, Allow each
team, 10-15 minutes for their entire demonstration; 5 minutes for
questions and answers|and 5 minutes for evaluation. Try to keep
the group moving from ione d.:r ,astration to the next about every 20
minutes; Wwhich will allow fo: 5-6 method demonstrations during
this session: Sﬁggest that the team whose aéﬁbnétratibh,ié next
prepare their demonstration while the one previous to theirs is
being presented i

Step 2: 1 hour, 45 minutes.
Bave the' groups give_ the1r dewoneratlons, answer
questions and get evaluated.

- Step 3: 10 minutes :
Reconverne the large group and evaluate the session
as a whole. ) .
4

— Trainer Note

Encourage part1c1pants to glve censtructive cr1t1cisms. Dlscuas'

which could not and whv. Remind the. partlclpants that they can do

a method demonstration in a nearby village (if logistics permit)

during the next several days (Sessions 23, 24, 26 or .28): Ask the

group what kind of 1nformat10n they stili need on pest controil.

Use this information _prepare for Session 24, Ask for-

-volunteers to (1) help . 1n ‘the preparation for Session, 24; (2)

prepare for Session 24, (3) coordinate Session 24 (if it. involves

a field trip or a .talk by a representative from a nearby chemical

supply or farm supply store) .

Thank the teams for their presentations,

\

_ s

Step 4: 10 minutes
€lean up the demonstration toois and materials.
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' . SESSION #22  LOCAL DEVELOPMENT PROJECTS

" TOTAL TIME: 2 Hours | :

GBJECTIVES: By allowing individual participants to share their
\l

- appropriate’ technology or ccmmunity development
\ g - successes and failures with the group, everyone

‘. ... - will be better abl: to critique proposed projects
- fur appropriateness. '

| By alicwing time ir the schedule for interested
people tc  share their work with others; the

\ parcicipants will =ec2 the value of others’

“\ experience. ; ' .

MATERIALS: Slide projector and screen, (if siides of 1local

\ projects are available).

\ Fiipchart and markers, photographs or posters of
[N local projects. : .
RESOURCES: . Participants (Volunteers or local people) involved

in community development and/or technical projects.

' ' : = Trainor Note , ——

4
1

T Y T i
T.is sesgion; as it is written;, allows time for two presentations

, plus questions, answers and feedback. for each presentation., If

there is more interest shown during Session 1; it is -possible to
| shorten e yresentation to allow more projec
Cheéck with the group before starting:. - Keep to the time allowed

dach presentation to allow more projects to be -presented.

for the presentations' gquestions-and-arswer and feedback periods,

— . /
PROCEDURES { . : | i S ‘

O

: step 1: 5 minutes o .
' ' _Review the objeckives and list progedures.
: 2 . ! T ’ 1

-10 minutes . I . I
. Introduce participants (PCV's or others) who will
‘ be giving presentatiohs of Jdevelopment (technical
or community) projects; in which they have been |
involved. 5 /
|

e SN}

20 minutes o
First presentation.’

5 mihutes . .
Questione and answers.
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Vo

7o

Step 5: ". 10 minutes " o
' Feedback/suggest1cns. o
e
Step 6: 2@7m;gu§e§77 B 7// o
“Second presentation. k\ %
Step 7: S'mxnutés

Questions and answers.

"310 minutes

Step 8: 10 minutes
Feedback/suggestions.
_ Step 9: 15 minutes )

List and discuss - the general guideiines for

appropriate technology projects. Draw parallels

between technxcai © and community development
projects; _

4 i,;\i;,,,,;,,_;f,, o mrainer sote o N o

~\

\

be used as commuﬂity deveiopment issues or pro;ects. stcuss
Yearning from mtstakes and/or gﬁpertence bexng & eacher.
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SESSION #23 INDEPENDENT STUDY

TOTAL Tiﬁﬁ%f 27 Hours

ﬁﬁﬁﬁéflﬁﬁéz "By allowing scheduled time during the workshop when ]

/ i
outside the scope_ éf the workshop; the participants:

will be able to meet some of their own needs.

By scheduling an independent study, allowing the

participants to continue work on their devices or |

pursue library research, as needed;  ~the

participants will better understand the parallels|. -

between this program'and aevelopment work.
EﬁTERiEﬁS& : Notebooks and pens R

RESOURCES :

Technical books ‘ ;

papers and reports (as available) , j

i

o~

Trainer Note — ——

I

| This session allows time. féi: ééﬁééﬁlii’i'é a fséfssi’oﬁ in iliiéli o’ijiy;ia

meet the expeetattons of the perticxpants.

- Pﬁéﬁﬁﬁﬁk s: ; 1 - ( N

l —
i . - /

Step 1:. © 10 minutes = | . L B . I
.+ Introduce the Bession referring to day  orie
expectations; point out Beriousness .of independent
study; set guidelines with the group for sharlng
information gaired during this session, ,

L o
Traliner Note

‘A8 _a group, decide how individuals and small groups will share the
information gained. during this, independent study period. Schedule
tinie at the end of. the session or at a later time, if‘possible.
Allow the group to set the guidelines for the session. Ask if it
is okay for people to work -on their projects. Refer participants
to. Session 1 (day 1), when they listed free time as one of their
expectationrs for the workshon Refer to lists developed at that

time (if available).

F ¥

= L

Step 2: 1 bour; 50 i s
) Indepe ndent studr.

-

10¢8
DI



7TOTAL TIME: 2 HOULS

OBJECTIVES: By taking part in an activity related to pest
~~ntrol, the. partlcipants will meet more of their
expectations on the subject: of pest control.:-

'MATERIALS: As nesded by thé coordinator of the session.
RESOURCES As needed by the coordinator of the session:

r

ot

———

—_ . .

. —— Trainer Note

This session cculd take a number of forms, as aééﬁéa necessarzipg
the participants. At the end of Session 21,7"Pract1c1ngfye§ygq

£

Demonstrations® ask the participants what extra 1nfoLmation they

need in the area of pest control. Suggestlons include:

Oon~-Site Method Demonstrations (i.e.; a continuatxon of

1.

_ session 21). e

2. Method Demonstrations given in a nearby community (if
— 7 _lOngthS permit).
‘ 3. A talk or demonstration by a representative from a local farm

' ~ supply or chemical supply store.

4, A panel discussion or debate on chemical vs. ﬁéﬁ;éﬁéﬁiéal

~ pest control methods.f

5. Demonstrations given by 1locail peopie on the subject of iocal

pest control methods.

6. An activity suggested by the group.

to actually coordinate the session. Work with this voiunteer to

sce that the session wiil prcceed smoothly: - .
o =




SESSION #25 ° ACTION PLAN : o

TOTAL TIME: 2 Rours

OBJECTIVES: By developing a plan for the future (or action
plan), the participants will process and generalize
the experiences of the training program and apply
their knowledge to their work back nome.

By completing one cycle of the '1earn1ng loco" at
this time during the training, the participants
will be abie to visualize the importance of +“he

loop and its appllcablllfy to development work.

By creat1"~ a coherent action _plan;’ the Qart1c1pant

will be ¢ 2 to show the ttalner how appllcable and

' * MATERIALS: Notebooks and pens
PROCEDURES :. ‘
Step 1: * 5 minutes

Review objectives and procedures.

Trainer Notsz

where, whien and how? L

A
Step 2: 10 minutes = ) )
"~ Develop a list of "aAction Plan Questlons" that the
patticipants should answer:

Trainer Note

are going to do it: The “Action Plan Questlons" should incluae,

put not pe Iimited to:

How will you involve your community in assessuent, design,
construction,; evaluation of designs, fol}low-up and extension
work? “ : -

Le — s
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® — Trainer Note (continued) e

® Who will heip you with the design and construction of your
dryers and stores? Wheére will it be done? How much will it
cost?

How will you extend your information to other communities?

To other counterparts? To other Peace Curps Volurteers?

9 How will you guarantee that you will not take &kis new

information away from your community when you leave®

e What do yéﬁ expect to have accomplirted in'3 montns?  Six
months? year? -
step 3: Up to 1 hour, 45 minutes

Have individuals or small, regionai g.oups develop

thelr action plan and turn it in to the trainers:

Trainer Note —— -

Explaln that the action. plan is feedback fo; the trainer; showing
the applicability --d effectiveness of the training proyram. When
~he plans are tv ed in; people can begin working on their
presentations. T .rainer will read and return tha plans during

the; presentatlon .v* -ration segsion. N




SESSION #26

TOTAL TIME: 4 Hours
) OBJECTIVES: By developing and carrying out tests for their
dryers and storage devices, the participants wiill
better urierstand the on-going - nature of

appropriate technology projects.

By making improvements on their devices; the

participants will be able to view their devices as

ES

projects that are never finisked, but keep gettirg

improved.
. MATERIALS: Same as construction secssion:

RESOURCES ¢ Handout 26A “Evaluaticn Checklist for Dryers and
Stores"

PROCEDURES:

o Step 1: 5 minutes o : _
‘ Review the  objectives and 1ist procedures. = Refer

to Haadout 26A:;

Trainer Note

se*51on in that testing and reflnemen* (or assessment and
modlflcatlon) of any progect w111 make that progect a better one.

session.

Step 2: 3 hours; . 30 minutes._ o )
Form work groups, deve103 testlng, evaluation and
assessment prGCédures,,carry them out and modify
d:ygts and ctcrage devices to improve them, {(make
them 1less e¥pensive; r.ore weather-proof, - add
rainy-season hLeater, etc.),

Step 3: 15 minutzas

CleAan up.
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SESSION #27  BROGHAM EVAUATION

TOTAL TIME: 1 Hour

OEJECTIVES: By giving fesdback to the trainers, the
participants will. fee' part of the training
redesign._ pProcess an¢ recognize the role of

evaluation in the develupment process.

By receiving feedback on the training prougramn, the
participantg will better _underscand the

" participatory nature of the training program and

'how it relates to a development situation.

MATERIALS: . Pixpchart and markers, nntebooks, pens and tape.

RESOURCES: Handout 27A “Program Evaluation"
' Handout . 27B "ﬂpproprlate Pechnology Information

and Resource List"

~ Handout 27¢ "Bescript1ve Bibliography of
Recommended Texts" } S
Handout 27D "Solar Drying and Improved Food
Storage Bibliography" ' :

g PROCEDURES:

Step 1: 5 m‘nutes , T . -
Review the obgectlvea anc outline the procedu;eg;
Refer to Bandout 27A, "Program Evaluation", 27B,
"Apptéptiate Technology Information and Rescurce
LEiat®; 27C 7. ,'Descrlpggve 7Wu1bliography _of
Eéébﬁméhdéd Tékté éhd 2 D, salar Prying and

Step 2: 20 minutes A - L , - o
ﬁééé each ~pArticipanc £ill out the  program

Trairar No“e

Encourage everyone to answor~ all of the gquestions. vroint out that
thei- respenf2s will -be used to improve training ability and in
the final 1eport of the training prograin. Ask for aserious
responses. Rﬁéwér guestions, as necescary. .

—

Step 3: 5 minutes o R
= .45t and discuss "What went well?'
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Write the 1ist on newsprint at the front of the room. There is no
need to. repeat 1tems ‘but by marklng repeated comments, a general

Step 4: 5 m_.tutes o o
List and discuss "improvements™.

——— Traines Nete — —

Write the list on newsprint. Ask for the improvements to befgg

specific as p0881ble,,to be of greater use in the re:-.iting of the
manual and- improvement of individual sessions or Steps.

Step 5: 10 minutes S
A3k if there are any other program-related

gsestions that need to be answered. Refer to

Baridouts 27B and 27C as resource lists that can be
cc-sulted in the future; as nesded;

— Trainer Note o

-+

Allow =veryone the oppnrtunlty to par*ic pate in the discuss*on,

but do not allow the discussion to go b*jond its comfortable

limits. Try to end the 3essicn and the - ¢7ram on a positive

basis.

Step 6: 5 minutes .
Introducr Session 26 (See Traxner Note, Step s
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RESOURCES: Saie as Session 18

SESSioN #28
TOTAL TIME: 3 Hours o : &

OBJECTIVES: By preparing a non-formal presentaticn of their

dryer or storage device, the participants wili

apply the information gained during the training
program, further develop thei: group skills and
demonstrate creativity.

; MATERIALS: Flipchart and markers, and materials as needed by

contstruction teams.
P
o
PROCEDURES :

Step 1: 5 minves

Review outline and note procedurzs.

_ - Trainer. Note —

This step can be done informally with irdividial construction
teams or as the lar* step in Session 27; while t“e group i= still

together. This . . should not be spent on firishing the ‘evice
itself, uili-. <he .onstruction ardoup can easiiy divide i'ne labcr.
kefer t _ petrticipants  to previous, related Sessiona

(8,12,14,18,.9,2¢,21 and 24%. Encourage everysiie _to uS8E

non-formal education activities such as role-play &nd 3kiis.

(Refer to Handout 18A ’'A _Partial List of FE J2ctivities.”)
Encourage creativity us.ng available materials as staye, costumes:
etc. Remind group of the time allowed for presentacions. Suggest
they przctice the present=tion at least cncre: ’ s

|
e N S SS—| — S 7. 5. S—

Step 2: 2 hours; 30 minutes o .
. Form construction groups and develop a presentation

of the dryer or storage device.

Step 3: _ 15 minutes

Clean ups

89
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i SESSION #29

TOTAL TIME:

OBJECTIVES:

MATERTALS:

RESOURCES :
PROCEDURES :

Step 1:

3 Hours

By ppesenting their ‘devices using non-formal
education technigues answering gquestions and
receiving feedback, the participants will _gain

experience in and understanding of ‘the techniques

of transferring technical information in a
non-tachrnical form.

By watching and givang feedback on  the

presentacions, participants will better understand
the design and construction of all of thz devices
built during the program and gain I €ormation about

devices in  which they ~did wot  persorally
participate. »
3ame as Session 28

Same as- Session 28

5 minutes | -

_Welcome everyone to the p:. entations, review the

objectiveés and outline the procedurzs. Ask for the

first presentation to be given.

Trainer Note

Ask each group
(and whether t
school childen

to introduce their presentation to the raudizuce" |
hey are to play a 1iole such as village menpers, |

, other PCV's,; e%c;)a

Ay — —

Step 2:

Visit each” device and have each cc-gtructien team
give their presentation. o

sa

Facilitate <cach presentation and d
answers; feedback on the presenta

presentations moving.

Trainer Note < — ==
scussion (questions ~and
i AN ,

i and
t etc, ), KeeDn the

Q)

ré .

—

5 minttes . e
After the last presentation, have everyone meet
briefly in thé classioom for the wrap up.



- ‘ o

T

SESSION #36  HRAP=II:

TOTAL TIME: 1 Hout

OBJECTIVES: By ~shariig _ final _ announcements; _accepting
Certificates of Completion ar4d cleaning up the work
site; the participants will feel a closure to the
training program.

'MATERIALS: Clean-up materials, as needed by participants.

RESOURCES:  "Certificite of Completion™ (see Trainer's Guide).

URCES: -

PROCEDURES:

L .

Step 1: 15 minutes._

share final anne'ir.cements.

o Tr.iner Note

final questions, comments, observatione; etc.

Step 2: 15 minutes e .
pistribute a “Ceriificate of Completion” to each
péttiéipéﬁt. )

e — Trainer Note
training. Thank everyone and remind them of the next step
{clean-up).

A 2] .

—

step 3: 30 minutes

1
This ig an important step, especially for the couterparts '
involved in the program. It is a good form of closuvre for thﬁj

(— —_— Trainer ilote —
Imyig last clean-up should be
site and tools. Work witii the site coordinator or 1logistics
persor to assure a satisf tory job: Check that all tools are

(L

a maior cleaning of the conscruction

I gebe!

(o]

P

‘cleane’ and stemrzd in their proper place; leftover materials are
proper .y sorted and the devices are either taken by the

participznts, placed in storage, put on Fermanent display or

: 91
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SESSION #A-! TECHNICAL SOLAR PRYER DESIGN INFORMATION

TOTAL TIME: 2 Hours

OBJECTIVES: By reviewing and discussing technical design

considerations for solar dryers, the participants

who need this information will have their
expectations met.

By comparing and contrasting these technicail

considerations with the considerations in Session

5, the. participants will understard tne need for

@ varied levels of technical information in a dryer

Storage program and development work.

MATERIALS Thermometers; . gauze; . rubber bands,  BEring,’

newsprint, felt pens.

RESOURCES. . Handcut A-1 “Technical Solar Dryer Information®

iﬁﬂsl_snnﬂ&xld 1980, Vol: I; No: 6, pp. 180-181
: rature Aar 200k ;
Unlversity of Iowa, Ames, Iowa; pp. 5-10;, 16-22

”__ - — :L I 7'17 7:7 'Ei .

o y LG NOL
ﬂandout 2A "Tips on Dryi::g®
fandout 5A YA Catalog of Sclar Dryers and -‘Btorage

Pevices™

»andoub 13B "percent Woisturws for Grains and
Legumes e -
Handott 13 *summary «f Temperature Factors™

Train v <ste

1nfoxmat1on found in the handout is ueualiy too. technlgal for most
pvople. However, ;n the event that more technical infocrmation is

needed or wantea »y a number of the participants, this_ session

could be included in the schedvle: Eve:x 1f it is not scheauled,
Hdndout A-l- ”Techrxcai Soiar Dryey nfornatlon " should be

—

- |

stzn 1: 5 minutes } , .

Review the op’@ tives and outline Lae proceair. 3,
Step 2- 5C minntes S )
gefer to Haadout Ali. Raview . o7
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/

- Eraiﬁér ﬁbté .

Post and review the following key variables in solar drye: desia:

(see page ], Handout Az;;e

10,

11,

causing damage.

pype _of ©ro ryve: Crains,  :eg .wen; g-.eg;ggi
vegetables and fish a]l have different dry iy Characteristics
and precautions, »

£ A C -+ ¢an be designed to dry one kiiegram

of Fish or 400 kilgrsu. .7 fresh fruit.

C“iﬂiﬂﬁi:i&iﬁﬁﬁ%:ﬁﬁii?ﬂ,“; _ (see Handouts: " 2A ."Tips for
n.ying"; 5A _"A Catalcy of Solar Nrvers and Storage Pevices®; |:
snd, 13B "Percert Moistures for (tainr and Legumes). The [
food's original moisture cornitent (percent moisture) has a bicg

effect on;:the design 6f the dryer.

.ﬂsf'

percent moistures fur different pu:poaes.w Refer tc Handout

"13g ‘Percent Moietures for Grains and .egumes'*

“ ﬂﬁiﬂhisﬂiﬂdﬂ&ﬁI_IQ_hﬁ_KﬁmglﬁﬂA Can be calculated from

nusbers 2,3, and 4, above,

21 id cture. capacity 7H,ilt&7“ Wart or ceol)3;, dry or
humid, Air "hdbﬁEb during the uay, duriig tbz year and fsom
wlace to placa. _

volwie and weighs .of air uireded *o rezeve g 'ven weight

water, Information fruam nunbers 5 and 6 goove is used hLerc.

Sclar aain. Tne strength of sunshine varies from plure to ;

place and mcnth ‘tu meatho

ﬁﬁni_axaé; (Refer to Session 6.) Larger Vents. allr: iore

air to pass through the dryer; this cobling it off. Smaller

vernts a;;pw the dryer to heat up; but cannot pass enough air

to -y the crop. Ver* sizing is e:iticai.

s (Refer to Séééiéﬁ 6:.) Higher thimneys zive

chimnaz_hgxghrW
higher air flow

.45;,;n_;gmggxa;n;gL (Refor to Handcut 13C  “"Summary of
Temperature Factors".)’ 4here are optimum _and maximum

temperatures Eif?brent foods .can be exposeé to without

_. . — @ o—

. Y
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IIp iﬁ ‘ | : ' e o
'F::igﬁ —— Trainer Note (continued) e —
“|Guide the participantr through the formulas 4i» Gl ha“QQQFL

refering to the refercnce guide on page 1 and encour&ging their

guestions and commente.

Explaxn to those peopié who are having trouble with the

mathematics "tha® therc: are more general rules of thumb for these

same mathenatical formu;as and that it is  not necessary to
nderstand mathenatics to design successful solar dryers.

o o—

| = — \

Step 3: : 20 m;nutes.ﬁ :
’ Review and ciscuss pp. 13 and 14 of the Handout a-1

“Poyt“rometrlc Chart”. _Fashion fa. sxmpie sling

5 .
7

Trainer Note ' - : —
. o . R
* Explaln wet and dry bulb temperatures and the psychrometrlc

8 chart.
%# T fashion the slirg psychrometer, fasten wet gauze to the
bui- of a thermometer, tie it to a cord; and twirl the

therm-meter at the =na of the cord.

Al
“

* Demonstrate how the char can be used to dxagram what happens

. _ r
Step 4: 20 minutes 77777777 S
' Coi ‘uue the sessicn by revi: wxng the vbjectives

anu ‘e reference guide on page of the handou-.

- -
, . e - 7
fzzt———*ﬂ'7~*;. Trainecz Note —
/ .
* Explain :hat tng416§§tiéip5ﬁtk now Hhave the necetsary

technical information for solar dvyc- design.

»!

' ' i_tel’ch'ni.c 1r~+’ormation wher\ they design tiheir solxur ’drye‘r

Explain that they wiil have an opportunity =e ute t:ys

iy - A
Ernco-ragz the - partzctpantn to think how this :ntbrmscleﬁl
)

»

might be communicatcd to people. w1th little or =~ formal |
education. . , ® :

b —y

a Wﬁ - ) . : 94 4‘ff e ‘€? - s
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AT

.“TOTAL TIME: 2 Hours w

- OBJECTIVES: By discussing -the ﬁ% h of the sun and Belecting a
S good solar site, the. participants will better
el : ‘'understand the importance of proper placement and
’ orientation of solar devices.
By .defining heat transfer methods and discussing
the heat transfcr capabilities of the various
materials available fer construction, participants
will better undecrstand the 'use and placement of the
various materials in solar dryer and storage device
design and constructicin, - o '
MATERIALS:, £ = Directional compasses; grotractors, string small
, weights, sun angle charts, sun angle’ calculator;
notebooks; pens, _ ¢-rnple’ of various locally
_ available. material- . -usavle _in_ solar dryers;
“Fiipchart and marke::., wodel solar dryer (or large
o detailed drawing of = dryer;.
»

RESOURCES: Handout A2 “Snlar siting™
e . _iﬁgﬁabut,lOA, “Materiais_and Tools List"
) : Sun angle chart f.r proper latitude
Magnetic variatior map of the world, U.8.D.0.D.
- 4 N . .

.

TROCEDUFZ5: } ,
, , ,

o S //‘ : '

BtEp il 5 minytes. \ ; ’

N

| Y S
Review objectives and note procedures.

Step 2: 15 minutes . -
: . Ligtribute the, sun angle chart for this latitude
anJ describe and discuss the path of the sun for

the specifi: traifing location, noting seasonal
« ChFﬁgGS}.gité considerations,; etc.

puma—y

; [
|

— . { - 3 Trainer Note - —
If .the country is on or near the eguator; mention the possibility
of &n east and west facing collector which will collect solar
energy the whole ear (as long as the sun shines) and mention that
tilted south or nbrth facing collectors will only work half of/the
year, but all day Iong. Horizontal collectors ,will work well’ all
day;; all vear, bufk won't produce, much- air flow, (the hot air wyon't
kr.ow which way |is up).. Point ou:s that the sun angle /chart

represent-. a hémﬂsphagggppgggqmgéiﬁﬁ?ﬁié,tﬁd?aiﬁéﬁéibﬁél piece of
paper. Ask ihicﬁ;mon;h§ﬁgnd;what part(s) of the day are usually
! cioudy and which are gunpy. : T : S

[ , i

Q% . /
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Step 3: 30 minutes =~ .
i Refer to Handout A2, "solar Siting®, form work

teams, distribute solar site selection materials,

'go olitside to select a solar site and prepare to

‘describe their solar site to the group.

Train?r Note S — —

The handouts should be seif-eggiﬁnatorg.’ Clarify the handouts jas
nkcessary. Circulate among the: "Youps as they are performing
their solar site selection and oifz n€ip. Remind everyone of :the

magnetic varjation for .th: *rairiny site and/or country. Remind
people of th? ime remair S '

Step 4: 4 16 minutes =
' K Reconvene the large group to discuss findings and

: ansver questxons.

TraineriNote ‘ F

Move Erom ore solar site to the next, with one per-bn from each

group explaining why they chose it as. a solar site. | Share shade
maps. Ask for remarks on decision-making metiiods and group'
dynamics.,) .

€|

tep 5: 10 minutes

golar dryer debrgus.

o t—

Trainer Note

. -
hey are: (1) radlation, olectromagnetic,energy which can travel
through a vacuum {(sunlight-to-earth) and from a warm body to a

'{ colder body; (2) conduction, heat transfe: *“ ““sh a solid;' and

(3) convection, heat transfer through = 2ch as air or
water. Use the model solar dryer or a 1la ing of a solar
dryer to help yﬁlusttare these three types +  ~«;° ‘ransfer.
 Step 6: 20 minutes -

Refef to_Handout 10A 'Hatefiafﬁrg Tools ‘Lir",

Discuss hxchrmaterial should 'be used in which gret
of ‘a sol r dryer and whyﬂ

: /' o 1

/
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— . Trainer Note

heat through screening material and the importance or unimportance
of insulation materials to stop conductive heat transfer. Discuss
potentially high cost of large—scale solar crop dryers and how a

different rates d:pending on the material, how air can convect

ccoperative or community could afford to build one.

Step 7: 10 minutes L S -

Discuss how the materials 1ist can be used in

— . -Trainer Note —=

Refer to design session and how a cost limit may be placed on each

dryer built. Refer to session on economics for cost-benefit

discussion. Ask how a free or extremely low-cost solar dryer
could be built. B '




SESSION #A-3  PREPARING FRUITS AND VEGETAELES FOR DRYING
TOTAL TIME: 2 Hours ‘
OBJECTIVES: By researching, reporting and demonstrating the

various methods of fruit and vegetable preparation,

the ﬁéffiéiﬁénﬁé w1ll gain detailed informatlon

MATERIALS: Fiipcharts; markers; notebooks; pens; cookstoves or

burners; cooking pots; blanching equipment; kitchen

utensils (knives, bowls; spoons; etc.); blender (if ..

availXable], -soap and water, waxed paper (or

equivalent) and other materials, as needed by the

participants.

_ RESOURCES:  Handout 2A “Tips for Drying"

Handout SB __"Food_ Bryxng Considerations”

Trainer Note

This session is not in the Proposed Schedule because it is assumed
that theé majority of drying and storagé training will focus on
gréiné, 1égumés énd fiéh. ”ﬁgﬁéVéfi'ln“the casé where fru1t and

llStEd as a nwjor expectatlon in Se851on l, then this se881on
should be scheduled near Sessions 2; 13, 21 or 23. Sometime in
the first week QE?}@ bé pﬁéféréblé.

PROCEDURES.
st tep i: 5 mlnutes

Review the obaectlve and outline the procedires
Step 2: 40 minutes

In small groups, research improved fruit and

vegetable preparation techrnigues and prepare a

report or demonstration.

Trainer Note

{ Make. all of the resources.listed and. .any ..others. located. available

to the groups. Circulate between groups offering help as a

reference. Coordinate any dcmonstrations among the small groups

and the available kitchen equipment. Provide flipcharts and

markers to those groups that need them.

98
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Step 3: 60 minutes S
| Have the small groups report theii findings or

‘present their demonstration:

Trainer Note -
Faciiitate these presentations. Schedule all of the reports
together and all of the demonstrations together, to minimize
transition time from classroom to kitchen.

Step 4: 10 minutes. S S o o
e - conclude the session by asking for a volunteer o

B compile all of the information generated during
this sgession into a country-specific handout and/or
recipe book; '
= — rrainer Note, —
Point out that this information can be used in the "Reloading
Sessions" repeated throughout the program. - -




SESSION #A-4

TOTAL TIME: 2 Hours

OBJECTIVES: By researching, reporting and demonstrating the
various uses of dried fruits and_ vegetables, the
partxcxpants will gain detailed information to meet

their“regional needs and program expectations.

MATERIALS: Kitchen and éébking utéhéils (1iétéd, in Sessibn
A-3). Clear plastic sheeting, candles, storage
containers, conditioning containers, clean sheets,
oven .. f{or other heat source), thermometers,
timepieces.

RESOURCES: Handout 5C "Food Storage Considerations”
_Handout 13A "Tests for Dryness" -
Handout 13C "Summary of Temperature Factors
Handout 13D "Conditioning and Pastuerizing"
Handout 21K - "The Use of- Vegetable Oils to- Protect'

Stored Beansr¥7wl . o -

— " Trainer Note
This session is not in the Proposed Schedule because it 1sﬁ§§§ﬁﬁéa
that the majority of drying and storage training will focus on
grains; legumes and fish. However, if information on the uses of

dried fruits and vegetables is a felt need of the people in the

region and is listed as a major expectatlon in Session 1, then

Jthis session should be scheduled sometime in the second ‘week of

training, after a stock of dried foods has been gathered.

PROCEDURES:
Stép 1: 5 m1nutes

Review the cbjectlve and outline the procedures:
Step 2: 30 minutes

List as many "Use of Dried Fruits and Vegetabies
as possible.

Trainer Note é

‘ The llst should 1nc].ude the foiiowxng. i:éh'y’é’raitih'g, Cddkihg;

1060
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Step 3: 30 minutes o
Form a small. group for each of the topics listed,

research the topic and prepare a report or
démanstration;

that people join,a group in which they either have an interest or
past experience. Make the resources available to the groups.
Circulate among the groups offering help: Coordinate any
demonstrations among groups and with the available equipment and

materials. Provide flipcharts and markers as needed:

Step-4: . 60 minutes ,
Have the small dgroups present their report or

-demonstration. LT

,,,,,, o R

the demonstrations together to reduce transition time from

classroom to kitclien (if applicable): :
_Step 5: 10 minutes o o S
€onclude the session by asking for a volunteer to
compile and reprpduce the information generated
during this session into a handout, poster or
’ booklet; L ,
—— Trainer Note —
Point out that this session's _information should be used
throughout  the remainder of the program and incorporated into the

presentations of devices (Session 29).

-

(7




SESSION #A-5 -~ PROBLEM SOLVING

TOTAL TIME: 2 Hours -
OBJECTIVES: By using a tool to solve a current ' problem
encountered in the training program, the

partxcxpants will gain problem-solving skills
applicable in deveiopment work;

MATERIALS: Flipchart and maréers; notebooks and pens.
RESOURCES: Handout A-5 "The OFPISA Problem Solving Model®
145;71467W B

38-45,

7pp.

'f Ingaxls, 3',

a3

has an effect on the program 1tself, the trainer may want to use
this session to facilitate solving that problem 8o _that _the
tmaining program can continue, This session is not scheduled into
the program, although the information in the Handout can be very
helpful in community work and interpersonal situations. It is up

to the trainer to decide when this session is needed, if at all.

I1f the session is not needed, the Handout may be refered to for
future reference.

In the évéht that a problem arises_in the tra1n1ng program which |

PROCEDURES :
§tép 1: 5 minutes
Review the objectives and outline the procedures.
§tép 2: 15 minutes . , - o o
Distribute Handout A-S, read, discuss and have the
part1c1pants suggest a sample problem.
Step 3: 60 minutes
~ In pairs work through the problem, u81ng the OFPISA-
model.
Stegp 4: 20 minutes
As a group, develop a plan for improvement or
solution, using the informat1on generated in Step
3. . - e . :
Ster '5: 15 minutes ’

As a large group, elicit gquegtions and discussion
about the actrvrty and the m

rainer Note ———— - —_—1
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5 minutes e
Conclude the session by referring to the evaluation

process. of the training program, discuss how

problem—solving and evaluation are important

factors in development work and set a time for

reviewing the plan developed in Step 4; to check on

the acceptance of the .solution to the problem;

L}
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LIST OF E?NEGBTS

~

Bandout Title : —

t.

Proposed Training Program Schedule

Session Descriptions
Introduction To Training

Blank Two-Week Schedule -
Tips for Drying . {

Data Coliection Sheet o o e

Food Drying and Storage Community Assessment

Questions

Guidelines for Community Assessment
Sample Food DPrying and _Sstorage Timeline
A Catalog of DPryers and Stores ‘

Food Drying Considerations

Food Storage Considerations

Smoke Test Data Collection Sheet
Effective Group Survey :

The Decision-Making_ Process

Feedback and the Helping Relationshlp

__Non-Formal Adult Education - o

Extension; Training and Dialog

Matertais and Tools LlSt

Tests for Dryness _

Percent Moistures for Grains and Legumes
Summary of Temperature Factors

Conditioning and Pastuerizing .
Sample Cost,/Benefit - ‘Analysis of a Solar Dryer

Lifecycle Unit Cost Analysis of a Solar Dryer

Economic Comparison of Two Maize ‘Stores
Mid-Program Evaluation

~ Blank One-Week Program Schedule

Coat of Arms
A Partial List of NFE Actlvxtxes

Some Guidelines for Motivating and Peaching

Groups
Role—Play Guidelines for Extension Workers

People's Theater
Evaluation of Method Demonstration

Planning a Method Demonstration
Method Demonstration Guidelines

Use of Vegetable Oils to Protect stored Beans

. Evaluation Checklist for-Dryers and Stores. ...

Program Evaluation ]
Appropriate Technology information and
Resource List

Descriptive Bibliography of Recommended Texts

Solar Drying and Improved Food Storage

~ Bibliography L

Certificate of Completton

Technical Solar Dryer Design Information

Solar Siting
The OFPISA Problem—301v1ng Model
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 PROPOSED TRAINING PROGRAM SCHEDULE
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¥onday - Tuesday Wednesday _Thursday Friday saturday . . @ -

1) introductions |[4j Timeline  [8) Aduit Learniag )2) Facilitation J4) Economics 16) Other Techno-
;and Scheduling - : SKi12s , l6gies

10 {2 Tour of Solar [5) Design Consid- |9) Natural Coolingl3) Unload dryers |S) Storage Pests [17) Mid-Progran
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L {3 Community 6) smoke Tests  [L0) Design of  ]1) Construction. }l) Construction |(Optional Constry-

Assessment. 7) Model Design Dryers aid , ction)
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- | . tion i1j Construction '
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10 119) Non-Formal ~ |21) practicing  R3) Independent |25) Action Plan |28) Preparation
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13) Unload, reload|l3) Unload, reloadll) Unload, reload|1l3) Unload, reload 29} Presertation .
: o ' of Devices

I1) conatraction |11) Conssruction 1) Construction |26) Assessment
i and Modifica-
- tions ~

vT. \LnoaseH

30) Wrap-ip




Session- -Number

; ' ' Page 1

These session descrlptlone provxde a brief outline of each
session offered in this tra1ning program, the length of each
session and whether it is an extension, extension pract1ce,
technical or technical practice session. They are listed in
chronoiogical order; as they. appear on Yandout 1A, "The
Proposed ° Training Program Schedule" When using this list to
rewrite the schédﬁle, be sure to ba1ance classroom sessions

with outdoor sessions, "take weather patterns (morning clouds,

afternoon ralns, etc ) 1nto account and include .encugh

Number of Hours : § ssion T1tle and Descrlptlon

Interviewing and rdentlfylngifresources

1. _ 2 Introductlons and Schedulzng (extensxon).

within the group, introductions, 1listing

expectations and scheduling at least the

first week of the training program.

2 2 Tour of Solar  Dryers (te€hnical

practice;. Evaluate existing dryers and

stores for applicability and usefuiness;

prepare  foods ~ and - load the dryers.

. Loading the dryers is repeated during the

program.
-3 .4 Community Assessment (egténsibn
- pract;ggl - List communxty sseSSﬁént

a report and report back tc the group.

3 2 Timeline (technical). Develop a dryer

and storage timeline for each climatic

zone of the country,; noting temperature,

humxdxty, crop prices, plantlng ard

traditxonal methods, rev;ewlng slldes”and

a catalog of dryers and stores from . . . ..

aréund the world, disgussing deta11ed

-

considerations, g

-
!
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11

12

13

f

L)

22

Handout 1B -- Page 2

Session Descriptions

Smoke Tests (technical  practice).

Perform -experiments to .discover the

relations between solar dryer design

variables.

&
Model Design and Construction (technical
practice).

storage models and present the designs to
the group.

Adult Learning (extension): Look at how

adults learn best, the methods used in

the training program and how adult

1earn1ng can be used in the vrliages.

_Naturail Cd%irng and Rarny Season Drying

(technical) Research and dxscuss these

the design and constructxon sessions;

Design of Dryers and: Stores . (technical
practice). Develop a complete design of
a dryer or store that can be bullt during.
the training program.

Constructlon (technlcal practice). Build
the device designed in Sesson 10. The 22
hours is spread over 6-7 days. :
Facilitation Skills {extension practice)
Develop a listgof effective facilitation
criteria as a %oup. The list will be
used throughod the program- and in
extension work.. '

Unload = dryers {technical = practice).
Unload the dryers (from Session 2), test
for dryness and reload ‘the dryers. This
session repeats.
Economics=~ (technlcal . practice).
Comparing city and "country economics

research - and deliver . an: economic .. ... .. . ..

-presentation. -

Design and. build- dryer and

.8
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15

16

22

53

N

N

covered in the program.

Session Descriptions

Storage Pests . and  Their Control
(tééﬁhiéai préctiééi Research  and

Otﬁéf Tééhhbldgiés {tééhﬂiCél). Dié;ﬁss

Introduction to Non-Formal Education
(extension). Observing and discussing
different NFE technlques that can be used
at the v1llage level. .

Non=Formal Edication  Presentations

(extension practice). Present the NFE

activities develop-d in small groups.

Introduction to Method Demonstrations
(extension and technical practice).

Observing and - partitipating in a
technical méthod demonstration that
transfers pest control _ information.
Prepare a method demonstration.

Practicing . Method Demonstrations
{technical and extension '~ pratice).

" Presenting and participating in method

demonstratlons.

deaf Development Projects (extension and
technical). Discuss and critique local
technical and community development
projects.  Volunteers from the group
present their own pro;ects.

Independent Study (technical- or exten51on

- practice). Research or practice a

technical or extension toplc that 1sn tr
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29

Handout 1B -- Page 4

. Session Desctriptions

(extension practlce). The group decides

what is needed in the area of pest

control and coordinates the sessxon.

Action Plan (extension practice). Look

ahead 3 and 6 months and explain how you

will implement the 1nformat10n from the

program.

Assessment and Modification (Eééﬁﬁiééi

practice). Test and improve the devices

built during the program.

Prcgram Evaluatlon (extensxon practxcei

Look back at the program and provide

feedback to the trainers on the good and

bad parts. Review . resources and

b1bllograph1es.

Preparation of Presentatxons {extension

practice). Prepare a non—formal

education activity to present the devices

built during the program to the group.

Presentation of Devices (technical and

extenslon practxce). Present the dev1ces
built, answer dquestions and receive

feedback:

Wrap-Up  (extension).  Announcements,

certification ceremony and final_ clean-up

of the construction 51te and tools.

sk |
i
@
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Handout 1B -- Page 5

crlptlons

session Des

(very technical). _ Review and discuss
technical design information,
psychrometric charts and sample
calculations. -

Solar Siting (technical practicei.i Learn

a solar,dryer) so that it won't be shaded
by buildings or vegetation. ’

Preparing  Fruits and Vegetables

(technical practice). Research, report

and practice the details of preparing
fruits and vegetables for loading into a
solar dryer.

(technical practlce). Research, report

and  practice rehydrating; cooking,

packaging, conditioning, pastuerzzxng and

storage of dried foods. -

Problem Solving (extension 'ﬁfééﬁiééj.

Solve a probiem that is causing

difficulties in the program so that the

program can continue.

H\
Jomad,
)
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one of techn1g§; tralntng, in the areas of food drying and

storage; and one of extension training; in the concept of
appropriate technology community development ,

The main focus of the program; of course; is the technical

‘training of Peace Corps Volunteers and their Counterparts; to

be able to design; build; use and maintain improved food
dryers_ and stores._ But from an extension standpetnt, the

technologies themselves will not do_anyone any good if they

are not presented as . community _development tools. The

community_development philosophy that has been inherent in
CHP/Farallones training programs over the .years is one that

takes people into account and builds on what they know to
help them solve their own problems.

Technologies that do not takeé a people and their culture into
account are doomed for failure and it does not take 1long:to
develop a 1list of improperly introduced technologies. But
technologies that use locally available resources, both human
and materials, to meet commun1ty felt needs, have & good
chahCé of QUCCeed1ng and grow1ng. Improv1ng traditibhal

completely fore1gn ones. Technolog1es are only tools with
which true community development work can proceed.

This training program is designed- to model and parallel
community extension work. Participants are asked to take a
full and active role in their own education. They are urged
to cooperate with others to identify and use the talents and
resources that are available to the group and to practice
skills that help motivate people, instill within them a
feeling of self-confidence and involve them in the process of
their own education.

The approach to training is based on the principles of

non-formal educat1on and is designed to strike a balance

between structured learnlng and guided, yet independent

discovery. The sessions, resources and methods that are

1nc1uded refiect the beilef that people are capablgffgg

- === i - — -

knowledge and skills_in ways that are relevant to their
lives. It is the intent of the program to offer a framework
to the part1cipants to apply what they have 1learned in
training to service in their own communities;

| Y
[ Sy
| S



Handout 1C -- Page 2

Introduction to Training

development: the design; construction . operation; -

maintenance, evaluation and modification of * prototype
devices.. The designs selected will be as c-nsistent as

possible with the realities of rural areas in most parts of

the world and are based on the following criteria:

affordable and 1low in capital investment; 51mple _and

adaptable in both design and scale, easily understood by,

people with 1little or no formal education, responsive to

local needs and capabilities; able to be constructed,

operated, maintained; repaired and managed by the _users,

based on the use of renewable sources of energy and local
resources; both human and material and characterized by the

potential to contribute to local cooperatlon, self-reliance

and good health:

>

Throughout the prfogram, there is a focus on the principles

and techniques of non-formal education and adult learning,

methods and approaches to solving problenms, development

issues; cross—cultural petspectlves and the process of

assessment and evaluation:

g
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Blank Two-Heek Schedul®

Monday

thursday_

Friday

Saturday

F

10

Monday

Miacday -
FL") 1

Wadnesday

Thur sday

Friday

saturday
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"\ : HANDOUT 23

T

Operation of, a dryer is not complex; but requires
consczeﬁEious, systematic attention. Each operator should
develop a satisfactory method of drying to match her or his
climate; daily schedule and type of food. The following
guidelines will help establish a successful system:

. 1. Choose. fresh, sound, firm and ripe foods. Do not use

over-ripe foods: Welgh food and ré&cord ﬁéighté.

1f necessary.

3. Slice fruits, vegetables and roots into thin, uniform
pieces, less than_ lcm thick. Cut and prepare foods

quickly: Keep foods clean.

4. Prepare other foods by shelling, hulling, peeling o1
slicing.. Threshed grains dry faster than whole heads.
Smaller pieces dry faster. - Some foods dry better if
blanched first (i.e., potato, cassava, yams, etc.).

5. Sspread foods evenly on drying racks. Thinner layers dry
faster. Load dryer at 10kg of food per sguare meter of
tray when using a pre-heater and 5kg of food per square
meter, when using a dryér without a pre-heater.

6. Cover food to keep out insects which could lay eggs in
or on drying foods. Keep out animals, dirt and
children. '

7. Dry food with warm, dry, circulating air. Stir or turn

foods 2-3 times per day to promote even,drylng.

8. Test for dryness after three days. Food is "dry for

storage” when dried weight is 1/5 or fresh weight; in

the case of fruits and vegetables; 3/4 of fresh weight

in- the case of drains and 1egumes. Dehydration time

aéﬁéﬁaé on humidity of the air,; type of food; food

moisture,; percent sunshine; etC.

9. Use a thermometer to matntaiﬁ optimum drying
temperatures by manipulating outlet vent damper: Chec..

10. Condition food in large containers 1lined w1th clean
cloth for 1-2 weeks. {See Handout 13D3)

115
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(see
Seed.

Beans

Groun

Yams,

Squas

Cocon

Cocoa

Fish:

Handout 24 —- Page 2
Tips for Drying

Pasteurize at 80°C for 10-15 minutes or 57°C for an hour
to kill eggs and larvae. This also destroys the
germination possibility of grains and legumes as seed.
Store dry fruits .and vegetables in small, airtight,
moisture, insect and rodent proof containers in dark,
cosl; dry and clean. places. Store grajns, roots, and
legumes in places with good air circulation.

~

Handout 13C for "Maximum Temperatures of Food, Feed and
)

: Scratch surface with a wire brush to

speed drying. Boil for 2 minutes, drain,

spread evenly to dry. Optimum/maximum
temperatures: 55°9C/70°cC.

d Nuts: Remove dirt from shells. Dry in shell or

out of “shell. Do not expose to' extreme

heat.  Optimum/maximum temperatures:
309C/350°cC.

potatoes: Wash, peel, slice, grate or shred.

va: Use local drying procedure to remove

poisonous or toxic substances.

e: Remove husks, dry 2-4 cobs thick. Or

shell cobs and spread 4-15cm thick.

Optimum/maximum temperature: 409C/45°C.

h seeds: Separate from stringy material, rinse,

spread evenly.
ut: Place half coconut,,cut side up, for a
‘ day; then remove meat from shell, cut up
or grate to continue drying.
: . Ferment beans, spread evenly and turn
once or twice a day until dry. _
sptit 4in half, if large. Dry in the
shade (out of direct sun) to reduce color

changes. Keep below 559C to avoid

cooking. 116



Coffee:

Banana;,; Mango:

Rice:

a1

Dry down to 18% moisture within 2 days of
harvest (easily done by air-drying) and
to 13-14% within a week (using a drying
mat, platform, floor or improved dryer).
Do nci dry too gquickly or cracking will
occur. )

k



Handout 28
Page 1
Solar Dryer Date Collection Sheet
'Iype of Food: )
Preparation of Food: b
Placement of Dryer:
Type of Storage:
~ Outside Dryer outside ,
m m w m ,,E:,, mﬁ 2 Eﬂt mtﬂ Hﬁ ﬂ] E f ) Comment

#




' E

In grder to determine if or how solar dryers and improved

- £fnod storage devices are appropriate ‘techn®logies that meet a
community-felt need, it is necessary to find answers to the

following questions, plus other questlons yocu may determine -
as necessary.

1. What foods uare commonly dried:

7

2. wWhat time of year does drying occur for each of the
foods listed in number 1: :

3. How long does each food take to dry:

D g
Under sunny conditions:

Under cloudy conditions:

Are there any problems with traditional drying methods?

F -8
L}

5. . What are the local tests for dryness:

6. How is each type of food stored:
7. How" long does each type of food last in storage:

d - 3

foods.

< 119




Handout 3A == Page 2

Food Drying and Storage Community Assessment

11.

13.



questxonnalre, Intervxew, observation, conversat:on or"a“”'

and careful manner (always ask permission). Don't prowl 4
or intrude. g .
- Concentrate 6ﬁ,usxng approprxate communication .skills:

respect otners' privacy and values; Listen .and report
accurately;, be patient, report facts, not what youﬂwlsh

. y-u had found:—— - —

‘ = Limit the scope ,of .the assessment or you may be
overwhelmed. : _ :

Your report should include:

- A éuﬁmary of data collected.

- Methodology used.

- Resources consulted during the assessment.
-~ Suggestions for improving the ééééééﬁéﬁt;

- Recommendat1ons for improving food d:ylng andf§t9g§gg
using methods that are within cultural . and economxc
restraints of the communlty. .

| R




Introdus}ion _ . “ 2

prief form: It shows: I: The Humldlty Levels durlng_tﬂe year'

> harvesting times: 743;gmeecfrcr op _4/’

What this timeline tells us

1.
2.

- 3.

4.

Handout 4A _ .
. ' —_—
SAMPLE FOOD DRYING AND STORAGE TIMELINE

~

This sample timeiine shows one way to. present a large amount of 1nformatlon in a

7. The Temperatures during the year
3. Pood Prices during the year T
4. Wet and Dry Seasons, and ;

" 5. Planting, Growing, and Harvest times

SAMPLE FOOD DRYING AND STORAGE TIMELINE. =~ -~ . =S

. 1 ; p
Humidity g = . - ~

- \*HL
Temperature [ ) . & : ;t;ihzf;;_—iil

s

Food Prices T 7 k

- O 4 /F ‘//

D t DRY . TWET /:,

IY/WQ - ) &Z;’rgf ricel /
Vimeat]
les

Crops: - - | ]

planting, — 7

harvest |-

f ’.f//fé{f
//[//44/1ﬂ

R A A A

_ . c a

-

beglnnlng of plantlng Season

t ead th :
ﬁi:ntzn; aid e ‘Teﬁd of plantlng Season

beglnnlng of harvest

end of harvest
¥ o ' -

The wet season is generally from May through September

The humidity is low during the dry season (60%) and high during the wet season (90%)

The temperature is warm (30°C) during the dry season and cool (15°¢)

durlng the wet season.

Food prices drop at the end of the rainy season when crops begin to come iﬁ;'theﬁ

steadily rise all year.
Rice is_planted at the beglnnlng of the rainy season and harvestéa at the beglnnlng

e

of the dry season, a good candldate for a solar dryer and xmproved store. o

Some farmers double crop maize and wheat: The maize would need a rainy season ‘dryer’

because of its harvest time. The wheat could be solar dried.

Vegetables, grown during the wet season; could be sun dried.

Cassava is planted and haxvested year-round

4



Handout 5 j

CATALOG OF DRYERS AND STORES

‘Fig:'1 Traditional hut-roof Fig: 2  Traditiomal drying on __ ____
. fish drying, Zambia

ground and raised platforms,
India ~

e Fig. 4  Traditional sun-drying of
Fig. 3 Traditional vegetable drying rice, Java

under roof eaves, Nepal ) . ;

figi:S 53ﬁ,§§§iﬁg salted catfish; Fig. 6 Traditional food dryers; Kenya

Cambodia’ 7
. 109




Handout 5 Apage 2

H
“

Fig. 8 Improvad post-harvest air-

dryer for rice, Sierra Leone

-3

Fig. 10 Improved post-harvest -air—

dryer for rice, Sierra Leone

’Fig. 12 Solar tent dryér, Philippines
104




Fig. 14 66ﬁ¢fete,drying floor with
foul weather cover, Columbia

Fig. 13 International Rice Research
Institute solar rice dryer,

Thailand —~

Fig: 16 Improved air dryer/store,

- Fig. 15 VITA solar dryer with fuel= proved air

;oo S0Let eiyer WaLh b Sierra Leone
fired rainy season dryer
attached :

=

Fig. 18 Improved air-dryer for cocoa

Fig. 17 Solar "chimney" and coffee, Sierra Leome
pre-heater -

dryer with

)

125
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Fig 19 Walk-through; plastic~covered;

solar coffee dryer; Columbia

NANR

NeEALY

Plastic-covered coticrete drying

floor for coffee, Columbia

Fig.

-

RN
Nk

23

N

#
)
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‘Fig. 20

Pull=out,; rolling carts for drying
coffee, Columbia

Handout 5 3
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Solar cabinet dryer; Syria

Plastic-covered, walk-—
throiligh solar coffee
dryer, Coluimbia

oo e

24 Solar cabinet dryer,
Indonesia



Fig: 25 Traditional corn barn,
Ghana

Handout 5 A page 5

Fig. 26 Traditional Gottera,
Ethiopia

Traditional calabash seed
stores, Kenya

Chad

et,

Improved dry-store
‘hut, Benin

Aa
ALV s
Ao\ o SN TN

MRS

- —

Fig: 30 Traditional muddied stores;

West Africa

127

\,



ahr = N
A = _
- \ e L
- "¢
T e
] A A\
& iiig .

| oS Srse
Fig.31 Traditional Kamba grain S
store, Kenya

store,

Kenya
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Fig. 33 Traditional covered ]
basket store, Kenya Fig. 34 fmproved Ghana grain silo
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o B S o Fig: 36
Fig: '35 Improved muddied basket

Traditional Kipsigis grain
ed muddied baske §og Store; Kemya




Handout 5 A page 7

Fig: 37 1in the field potato clamp I

Fig. 39 Improved potato clamp with

air circulation tube

Fig. 40 Semi-subterranean potato
storage house -

i, gl )
I :” H L! P 7,
-1 i

' Fig:. 41 Improved maize crib built Fig. 42 Dungu, improved with

from local materials rat guards, Tanzania

bt
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el

Q

ERIC

Aruitoxt provided by Eic:
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)
Fig. 43 Traditional grain storage Fig. 44 1Improved grain sack
basket, Ivory Coast , storage inside wire-
house

1

:
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"
) N |
-

.w, ;-‘.jA I iii

Fig. 45 Traditional attic storage, ' Piz. 46 Traditional Dungu.
Tanzania “ 5 Tanzania Bt

Y o f
LA
) ) J* p

' Fig. 47 Traditional grain drying
é_iid storage

improved with rat
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Fig: 49 Traditional raised rice
stores; Laos
Fig. 50 Traditional nkhokwe improved
~ with rat guards and tuddying,
Malawi
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Fig. 51 Improved maize crib built from

Fig.

52 HYgenic rice store, Chi

na
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imported materials; Swaziland

Fig; 53 Imptoved crib built from.
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Air-tight brick silo,
Tanzania

Metal graia tank with thatch roof,

Swaziland

Handout 5 A page 10
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Fig. 56 Maize crib, improved with

rat guards, Nigeria

Fig:. 58 Imported steel grain
— silo, Benin
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Fig.

Fig.

Fig.

Fig.

Fig.

[¥V
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4:

6:

‘Drying on tarps; mats; or piastié sheets can be

-

—————r——*u—rfl i”"”l”EvTiﬁﬁ —:———7—————— —————i— SI——

In Zambia; fish are split in two and placed on hut
roofs in the morning: They take one or two days to
aty. Piacxng them on the roof keeps them away from

e

found all around the world. Some areas will have

specially made concrete_ drytng floors: By raising

. the food off the groun using platforms; air _is
allowed to pass up through the food and it dries

somewhat faster.

. By hanging vegetables (mostly onions, darlic and

peppers) undeéer the eaves on. south-facing walls, the
Nepalese take advantage of the sun; avoid the rain
and keep their foods away from the dirt, animals

and people on ‘thé street.

In Java, rice is threshed soon:after harvest and
gpread __on _raised _ mats. _The children are
respon81b1e for turning the rice so that it will

dry faster.

Cambodians Bsalt their catfish (which draws somne
moisture out of the fish and also preserves it from
bacterial infection) then split them open and
spread them on decks to dry.

Inverted cones, made from wooden sticks, catch a
large percentage of the sun's 1light in Kenya
because that -country is on the equator. The food
is placed on the inside of the cone to keep it away
from animals and children.

By placing foods (usuallg grains, maize) in the

attic of a ccokhouse, the heat from the smoke dries

the food while the smoke repels insects. The food

takes on a smoke smell and flavor, which is favored

by some and disliked by others.

This air-dryer will hold many "ties" of rice after

it is harvested so that the rice does not have to

be stacked up in the field where. it can easily

mold: The device is made from local "bush poles"

and can be covered by a thatch roof to keep off

rain durxng *he wet-season harvest.

N | 133
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/ Descriptions of the Dryers and Stores

Fig. 9: The typiCal "banda" of West Africa uses a large

amount of wood to smoke a small amount cf fish

(uaually 6kg wood. per 1l0kg fish). Smoking dries
the £ish, repels insects and adds flavor.

up, taken down and the horizontail poies can be
carried home, loaded with "ties" of rice:

Fig. 10: A simpler model of Fig: 8. This can easily be set

Fig. 11: The standard VITA dtye: has small-inlet vents near
the grbund and v1rtually no high outlet vents. It
can bDe improved by giving it larger inlet vents and
large, screened vents at either end of the

single~glazed roof.
Fig. 12: The Philippines soélar tent dryer is low-Cost and
easy to build and operate. = It can be improved by
- making all of both ends of the _dryer screened. One
° of the plastic sides can be made with black plastic

(espec1ally for fish).
'~ 'Fig. 13: The IRRI dryer can dry 400 kilograms of paddy in

three _or. four days, -depending on__the —.weather.. ...

chimney can be made larger

to 1mprove air flow. The plastic must be replaced
as 1t wears out (about 1- 3 times/year).

Fig. 14: gqffee (or other foods) can be stirred to maximize
drying. At night and in case of ralnk it can be
pushed under the "tent" to minimize spoilage.

Fig. 15: Here the VITA dryer has been improved with a

' fuel-fired "stove" attached so the smoke — and heat

- travels through the dryer, under the foods and
exits through the stovepipe at the other end. The
smoke does not flow through the food.

Fig: 16: This improved dryer/store has a removablé roof that
gagrpgﬁplaced on the "handleés" at either end to
increase the drying tray area. The roof can be

d replaced at night or during rain and the rat—guards
keep away the rats. ‘ i

This dryer has a fairly small solar collector/pre—

heater for the number of trays inside, but _the

my;
H
[Te}
LN

o
~
o |

o clear sides would act to collect solar energy also,
' thus improving performance. In a warm climate this

dryer would work well:
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‘ )

fié, 18: This.dryer was made totally from local materials.
. ~ The' trays slide out during the day and skide under -
‘ the roof cover at nxght and during rainy periods.
Fig. 19: This dryer makes an improvement over the raised

platform by covering it with plastic. Air rises up
through the slatted tray bottoms; the food is raked

to improve drying and there is no neéd to worry
about rain. o -~

’

Fig. 20: a small, d1rect~ga1n, solar dryer thh low Iniet

Fig. 21: A variation on Fig. 19. If this dryex becomes much
more enclosed, some people will refuse to enter
because of the high temperatures. . .

Fig. 22: An interior view of a dryer sxmllax to Fig. 19;
Note the :tlrrlng rake and the storage cupboards

under the drying trays.

Fig. 24: S;mple design, easily made from local "bush poles”,
with mosquito netting trays and vents, surrounded
with plastic. Stands about l:l/2 meters high. .

Fig. 25: Maize is stacked neatly around the perimeter, butt
" out, with the maaor1ty of the cobs randomly stacked .
in51de. The roof is lifted to remove malze. ,

Fig. 26: & basket, resting on a stone, covered with a thatch

roof. Could be improved by raising it off - the

) - ground, muddying t ) basket and securing the roof

o to protect from bis . Rat+guards should be placed
on the legs, 1lm hlgh. )

Fig. 27: Calabashes come -in all sizes and can be -grown in

. Jjust about any shape,if trained early. Their shape

makes them” almost rat-proof and if the "fill-hole"

is well-sealed, it is virtually alrthgt

= : Fig. 25? This store could Stlll be 1mproved by raising it at

' ‘ least one : meter; giving rat-guards and a.

txght-fxttrng door.

135

Fig. 23: These large trays roll out frOm under thexr cover
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I Descriptions of the Dryers and Stores
ng. 29: Chad is a very dry place,, so moisture is not that
often a problem, This woven basket has been

muddied and tightly sealed.

Fig. 30: In61V1dua1 stores in a communal setting. ese”arg

only one meter high .at the peak of the roof. Many
small stores reduces risk of large-scale daiaje.

Fig. 31: A woven basket, raised off the ground to reduce

roof. Small entrance at .top increases security.

Fig. 32: Similar to Fig. 31, cylindrical basket, raised up

on frock footings, with wide, overhangrng thatch
rbo -

Fig. 33: This store can hold 1,000 kg: of maize on the cob;
' which is why it is not ‘raised too high off the

\ |

ground. The door is not protected from birds or
rats. ’ ' ‘ : . .

‘ Fig. 34: g‘b;gfgfy;xndricai, plastered mudblock silo rests on
L - o= . ..concrete pillars with sheet plastic between the
illars and the silo to reduce moisture migratlon,,
e ferro-cement 1id is "cemented" into place with”

termite mound material. e

An improvement over ?igs; 31; 32 and 33: raised

one meter;. thorn rat gquards; sealed top, with
tIght—fIttrné; locking,; outlet "spout®. ‘ .
Fig: 36: A typical maize crib or barn, for storing
field~dried cobs: This one could be improved by
building no wxder than 1-1/2° meters to allow good . 2

air flow.

. Fig: 37: Potatoes Should be kept moist, cool and dark. This

clamp keeps off rain and sun, but keeps . the
potatoes in contact with the earth. :

Fig. 38: Yams store well in humid. clrmates by being tied in

the shade of trees. This method also allows for

eaky inspection. _ :

, Fig. 39: The . clamp in Flg. 37 could be 1mproved by addlng a,
S _ horizontal air tube to allow carbon dioxide to L
" escape to minimize rottlng. .

~,
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De ript1ons of the Dryers and Stores

Fig. 40: A large-scale clamp can be built more permanently
using posts to support the insulated thatch roof.
The 1large surface area @of _earth moderates the
temperature and huﬁidity inside this store housé.

Improving the maize crib in F1g. iéﬂby réisihg,it

-9
b
o

Fig.
higher and building it narrower. It could still
use rat-guards and a slightly improved roof.

Fig: 42: In the book ADDELS te T ! for-G
Storage, it shows how one community solved their
own storage problems by f1tt1ng their large-scale
dungus with rat guards and ra1s1ng them off the
ground. : ,

Fig: 43: They say the shape of thls basket doesn't allow
rats to run up its sides but they could still run
up the legs. Could be improved in at least 24 ways.

Fig. 44: when stacking bags of grain in a warehbuse, keep

them off the ground with bush polés or or perfectly

sound sheets of plastic,; to reduce ‘moisture

migration from the ground (even if it's a concrete
fioor).

Fig. 45: The ééék:rg fire provides smoke and heat, but the

grain is still susceptibile to birzds anq house rats.

Fig; 46: A fire could be lighted under this dungu any time

"the gratn became moist or moldy-smelling. One type

of a rainy season dryer. Needs rat gquards.

Fig. 47: This_cut-away view shows maize béing stored and

dried in the attic of this cookﬁodse. The thatch

roof allows the smoke to filter/ up through the

" mais re; then through the roof (whiéh aisb preserves
the thatch).

Raising a craditional woven 5asiéé off the ground

[« - NI
L1 ]

Fig. 4
at least one meter, providing rat guards and a good
roof substantially improved this store, :
Fig. 49: These large rice &tores_ (4-6 tons of rice per

store) in Laos are fairly well protected. Rats can
easily climb ladders, however, so they should be

i stqred away from the storage areas when not in use:

j-' 137
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Descriptions of the Dryers, and Stores

Traditionally, these baskets are placed on the

ground, but have been improved in several ways as
shown here,,

This crib is narrow enough; but the roof overhang

is not large ernough and the rat guard "sleeves"

attached to the 1legs have been shown to:- be

ineffective: rats can jump ‘over them. ‘The conical
guards are improved versions.

These storzhouses are on a large concrete pad. An

intact piece of plastic is laid down, bags of rice

are stacked on _the plastlc and eventually covered

with woven mats. The area is kept clean to keep

from attracting rats. Fumigants and Insectxcxdes
van be applied easily. .

A well-built crib. The cost could be reduced. by
using lccal materials. :

This- airtight; wattle and caub dgrain store has

cement plaster inside and out to reduce moisture

migration. The 1id is sealed with termite mud.

‘the s8pout is & tin can with a tight-fitting,

resealable top. 7
This silo is similar to Fig. 34. Sitting on a
stone foundation to reduce_ ﬁbiStﬁ@? éﬁa péihtéd

\

tat guards need tc bn at 1east one meter Ooff the
ground; or rats can jump over them. The vertical

siac zides on thie crib allow easy removal of
grain.; '

This metal silo was heating and cooling daily as it
gat out in the sun, 850 the owners improved it by
adding a thatch roof shade, or cover.

These silos were.imported as a development project.
It was soon found that farmers could not afford

them, that they heated and cooled rapidly, causing

condensation and that they rusted through in three
o: four years.
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Good; wide; roof overhangs, raised high, rat guards
and lots of ventilation. A crib this wide could be
used to store maize only it it were field-dried or

air~-dried down to 13% moisture or less.
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Enclosed Solar Dryers

1.

2,

The air flow must be high enough to remove moisture
from the food. |

Air flow a.s proport10nal to vent size and dryer
height {chimney height is the distance from the top
of the inlet vent to the bottom of the outlet
vent), but inversely proportional to temperature
within the dryer.

Tray depths should range from lcm for small grains
and legumes to 15cm for maize still on the cob.

A large outlet vent can be partially closed on

partly sunny days to increase dryer temperature and
opened on sunny days to maximize air flow;

Air. flow rate should. be between 1/3 and 1/2 cubic

meters per minute per cubic meter of dryer volume.

The temperature must be high enough to remove

moisture from the food without cooking the food.

Temperature !is proportional to: collector area and

insulation rate, but inversely proportional to vent

propotional to drying time.

"size and chimney height and also inversely

\
N

Orient and tilt the collector to optimize solar

collection on either a dailv or anﬂ&ai basis.

3/5u§gpare meter collector will remove 1 ktiogram
of water in a day. This will dry 1, Skg of fresh

fruit or 5. 25kg of grain per day.
A back-up heating system. may need to be designed
into the dryer to optimize aiyihg and reduce

140
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Food Prying Considerations

All nryéré

moisture from the food. But even 80% humidxty a1r

‘will dry rice down to 18% moisture.

The dryer should keep out rain, dirt, insects,
animals and sometimes peopie.

e,

crops to be dried at a given time of year;, but
small enough to be affordable;

141




N
.

HANDOUT 5C -- Page 1

Most dried foods should be stored in small, airtight
containers in cool, dark and dry places. The containers
should keep out moisture, insects, rodents and/dirt,

. small containers, like plastic bags, can be /placed

inside each other, larger containers such. as jars or

crocks; which can then be sealed for long-term storage.

Gourds, such as calabashes, can be filled with dried-
foods, covered with cloth, tied tlght with Etrlng and

then dipped in hot wax to seal. ;

Coritainers should be checked often. Moist, époiiea; or

insect-infested small containers should be removed from
the large container to reduce further contamination.

A. Maize can be stored in cribs or other outdoor
containers. It can be stored on the cob, once

- properly dried and pastuerized.. Protect from
rodernits with screening. ~Kllow cobs to be
well-ventilated. :

Maize husks can be tied or woven together and

draped over wires. Protect the maize from roaeﬁts

—— — = o = ]

B. Sorghum, wheat and other grains gshould be

pastuerrzed before storage. Store as you would

_Grain legumes treated,, with lemon, groundnut,
castor; coconuvt and mustard oils have been Kkept
from insect attack for up to 6 months.

Malathion treatment is effective on stored grains
and _ graln legumes to R1ll insect eggs and larvae
laid in the field.

N



Food Storage Considerations

Rice panicles can be stored much like maize (in a
crib, as above). .

Rice stored in the husk (as paday} is more insect
resistant than milled grain.

Rice stored at 30°C and 85% moisture will absorb
mcisture during the day and that moisture will
condense at night; wetting the grain. Ventilated
grain will not _.allow = moisture to condense.
Aeration also reduces the temperature due to
evaporation.

Roots and.tubers can be "cured" by being kept at
high (35-40°C) temperature and relative humidity
{85%) for a few days prior to storage. Curing
promotes suberization and creates a callus over
damaged areas. :
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10. t
Notes:

A. Color of chimney can be black, white; galvanized; etc:
_ . B. Tilt of chimney ic measured in degrees from the
' horizorital. Horizontal = 0°  Vertical = 90°;

ol
R
&

ERIC

Aruitoxt provided by Eic:



k.

the chxmney,

Siioke Test Data Collection Sheet

Orientation is determlned with a direction compass. (N,

E; S, W) .

Ra“iug equals one-half the diameter.

Area of Vent, is pi_ (1 ) _times the square of the radius
of the chimney or A= W r2 where:

A=area, given in square centimeters, (sz)

W =pi=3.14159, or approximately 3

r=radius of chimney, {(column D). -

elght is ygx;;gal helght, measured in meters, between

Volume, given in cubic meters=10 000 x A x h {or, V=kah)

where:
V=the volume, given in cubic meters (m3)

k=conversion factor -rlff 10,000 cubic centimeters per
cubic meter (10,000cm3/m3) L
A=area of vent,; given in square centimeters (cm2);
¢colum e

h= he1ght of the chimney, given in meters (m), (coiumn F).

amount elapsed between smoke
first

(seconds)

1ntroduced ~into the iniet vent and smoke

(coiumn H X

and equals

minute).

eoiumn G - 60 seconds per

Iniet Air Temperature is measured at the inlet vent of
is given in ©¢, qu

ambient air temperaturee

Outlet Air Temperature is measured at the outlet vent
and g;ven in °¢;
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Group 1leaders,; group facxlxtators and group ‘members may

sometimes_want_to assess the group's capability for working——— =

productively.f This survey can be used by one or many, with

the results posted and discussed toward the end of a meetxng.

Directions: Clrcle the letter opposite each item Oﬁithe

survey below the best describes the group's

1nteract10ns .

The scale nsed is:

All group members

Most group members (two-thirds or more)

About half the group members

A few group members (one third or 1less)

e ]
B

None of this group o [ —

Dur:mg th:[s (or the most recent) session; how .many droup

members, including yourseif.

1. Gave due consideration to all seriously
intended contributions of other group L
members? , A B C D E

sure they knew what was really meant - - _ _  _

before agreeing or disagreeing? A B C D E
3. Spoke only for ‘themselves and 1let

others speak for themselves? ' A B C D E
4. Viewed all ébﬁtrlbutlons as belonging
# - to the group; to be used or not as the B

group decided? A B C D. E
5: gad the opportUﬁlty to parL1c1pate in- .

the group if they desired to do so? A B C D E
6. Tried to find@ the reason if the group S

was having trouble getting work done? A B T D E
7. Helped the group make decisions openly

rather than by default? A B C D E
8. Helped bring conflict into the open so .

the group could deal with it? A B C D E
9. Looked upon behavior which hindered .

group process 7a§7777 7grgqgffgrob1em, - -

rather than as a "problem member®"? A B € D E
ﬁé@fiﬁiéa from Systematic & ijegrxye_ﬁngixgig ’ ’ 77 7 77 77 ’ 7 ’’’ _Instruction

OR: N rthwest Regional

Educational Laborﬁtory, 1970.
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The follow1ng types of decision making are familiar to all of
us:

i . m - | T e -

dec1s1on suggested by an individial t¢ which there is

no response (e.g., "I suggest we shelve thls quest;on.') e

AN A decision made by an individual who assumes authority

(esg.; "I thlﬁk we should all write our ideas on the

blackboard. -- and proceeds to be the first to do so)

: 3 _
.M;W*MMJ__;W”~~“§:§90§§§9g~madegbg~ty0jgg“moge”members of the group “Wwho e
join forces or decide the issue in advance (e.g.; "That
was_a _helpful comment; —Johni Yes; that's the course
S We re going ro. take,") et ettt o8 sttt e e e LI T L e e
4; i

- . & decision ‘made by ﬁréssﬁre not to disagree ({e.g.; "No
‘ - one objects;, do they?"); or a decision made by pressure

to agree (e:.g.:; “We all agree; don‘t we?).

5. Malo:ztg Rule '
A decxsxon made by some form of voting.

6. i
A decision made by overt and unanimous consent; often
without " ‘discussion.

7.

A decision made by a form oOf voting which inquires,
"Let's see where everyone stands(® =- and then proceeds
to tabulate the already expressed majority decision.

8. .Consensus B} . R o o
A decision made after allowing all aspects of the issue,
both positive and negative, to be. put forth to the
degree that everyone openly  agrees it 'is probably trhe
bést dééiéloh. This 1s not ﬁéééssér}ly ﬁhéﬁlﬁity, bUt
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Some criteria for useful feedbacks: e

1. It is descriptive rather than evaluative. By describing

one's own reaction, it leaves the individual free to use
it or not to use it as he/she sees fit. By avoiding
evaluative language, it reduces’ the need for the

e T -- - —-individual-to-react defénsively.

is 'domlnatlng will probably not be as useful as to be

D7 o 2, It is specific rather than general. To be tcld that one

told the "just now when we were discussing the issue you .

didn't listen to what others said and I felt forced to

accept your arguments or face an attack from you."

3. It takes into uccount the needs of both the receiver and . . ..

”7:¥L42w@ww~~MMmthagiverwcfﬂfeedpackT ~Feedback can be déstructive when - |

—~needs " and” fails to~ consxaer'themm (A

—~“w~mw—needs -of the- person en the receiving end.

B S § A - dlrected toward behavxor wh1ch the rece1vez can do

_ no control.

' 5. *, It is solicitied, rather than imposed. Feedback is most
: useful when the receiver him/herself has formulated the
kind of question which those observxng hin/her can

answer.

7. It is checked to insure Clear communication. One way of
doing this is to have the receiver try to rephrase the
feedback he/she has received to see 1f it corresponds to

what the sender had in mind,

. o - i s = o, e e AV AS b o 8 0 s

g HEER feedback 1B g1ven““I§'"3‘T§roup, ‘both . glver and
reciever have opportunity to check with others in the
group the accuracy o¢f the feedbatk. Is. this one

person's impression or an impression Eharéd by others?'
Feedback, then, is a way of giving help; it is a lcorrective
mechanism for the individual who want to learn how well
his/her behavior. matches the intention and it is a means for
establishing one's’ 1dent1fy -- for answer1ng *"who am I?'

. * Taken  from the

/ Rela , ; dr Washingtcn, D.C.: NTL Institute for '
Applied Behavior Science, asscc1ated with the Natzona}
Education, 1969. : i

\iié
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III' - o - _BoN- FURHAL ADUHEJﬂﬂCﬁmnmi,

&

; (Adapted from Perspectives on Non formal Adult iéﬁ\ﬁiiﬁ& by Lyra Srinivasan)

appreciation of nonformal ways of providing .ducation- for adults who either have B}

not had access to formal schcoling or whose formal sducation has proved inadequate
or ivrelevant. I some; areas of the world, whore & new push toward development
demanded the participation of millions of: uneducat’ad Hduits. the exte*tng t;»mal o

'rha demands of a developing world have i the past' nirty years given us a new

' institutions were incapable of undertaking 8 task of such magnitude. In other
sroue, large sections of the population found that the formal systems ‘uid not given

them the lktnu thaey needed to compeote successfuny in technological oociat:tes. .

eemcinoce HE- CALL, FOR.. SOCIAL -REFORI: ... | LLICH- AND- FREERE = - - wooe i o v

_ angles; but they both start from & concern for the dignity and.worth of the indi-

Ivan !ﬂ;tch and Paulo Freire attack tradit!.onal styles o: er’m:utibn from different

vidual and for the liberation of men.and women from an ﬁp‘praistve or exploitative

enviromment.

I1lich calls for = cultural revolution, believinz Btmngly that tﬁéﬁéﬁ Féﬂiiiiii

of the formal school System will not result in tie rogeneration of society he

soeks: 1In fact, at the root.of tho problem.are the exaggerated importance attached -
ggfgggggtgimgiggrtiﬂcation, tho' educational monopoly claimed by, schools, the
tendency to “"eonfuse teaching with 1learning, grade. advaucrement g;glufggagait}on. a

d:tpionm vtth computence; and fluency with the abnity to say something m ’

The value. that fiiich atté’c‘iéﬁ to cnaativity A8 an Etti'tbuta of a froely gmwing,

ggi}gieggggsgive society; mzkes him particularly. critical of the traditional role
of the taacﬁ'ei.' In this, ne 1s closc to Freire. (although Freire lsunches his attack

on tradtttonai scbooiing from a more political standpbtnt. spoaking in terms of the

oppresnor and the Oppnassed ). ) - '

" Both EE?GEE&FE ésﬁféﬁa that tho teacher-dbminated aystem of education ggyo the

loarner of bis seif respect. The way in which tne toachor domls with his pupil

cancels the ssfeguards of individual freedom, claims Illich. "When the mchool- *
teacher fuses in his person the functions of judge, idoologue, and doctor; the

fundamental style of socicty 1s perverted by the very _process which should prepare
for 1ife. A tescher who combines these throe powors contributes to- the warping of

the child mich more than the lews which astablis:s his Iegai or economic: minofity, .
or restrict his right to free nﬁﬂmhly or abode".

What gives the schoolteachcr such power over his Ieu;ggrs? A false assumption, Ill:leh
belisves: the assumption that there 1s s secret to everything in 1ife, that the

quality ©of life depends on knoving that sécrét that secrets should bo revealed only

in 6i'd§rl.y sicocession, and that only teachars can properly reveal thase secretes.

o . BEST COPY AVAILABLE 149 . :
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*
At lemst half of the world's people never_ sot foot in school and perhaps

have no direct contact with teachers. Yet, I1lich points out, wmdult illiterates

Jearn quite sffectively the demeaning dmessége that our educatioﬂn systems teach:

that in order to amcunt to something; people muct depend on schools to unlock

all doors. Furthermore, the schools reinforce the adult 111:lterates' sense of

inferiority by demsnding thet they provide for schools through taxes, while the 7
bureaucracivs of the educational eystens raise their oxpoctations for what those ’

schools can prov:tdi and the*r childron are tsught to gonfiri the demagogues
claims . -

}\céo-d‘fngiy Iliich acvocatss a3 a s=lution the "invzise of school,” where the

e ~'Ioa1'xiér will establish new relationships with his environmont and choose .what and

" from whom he wants to learn.  This;, he believes, would undo the monopoly that
teachors gene'*any endoy u Ibe aoie legitimate disyensers of ri.____LBduesttor—————“

i Traveling a different route; Freire comes to a similar ’c*onclusinn:;:teﬁrners———/

° nsed to bz liberated from the oppression of thd ‘tracitional teacher. But Freire's

"golution is to’ ‘avolve a style of teaching which, in ;.sclf is intrinstcttiy
liberating.

A ]

~

Through educatien; adult i1literates sust erriva aé: ‘| new awareness of their

‘own_selfhood and start te look critically at their pwn socisl situstion in order

. to take stepc to chwge the society that has previoasly dsnied them an opportunity
1

to participates: Thus, for Freire, edvcation in its true conse is, and should be;
a revolutior:u’ farce '

But if it _is to serve the purpoes of social revolution, education mist 2irst.

be c¢apable of fxai ing man becomg mora axdre of, and fesponsible for, himself and bis

world through a.process of reflecticn foilowed by action mad further reflection.
This, 'he 08115 prwds.

Unlike Illich, el v aocs mot Hlas swial atrophy primarily on the school

system. Freire tra~er tho root/causes of apathy ond ignorance to class oppressioi

and to @hat he sc3s e3 the misfaken piléﬁl alism oL society us a whole: The class

structure of presentcsy ;gnd.ty he claimg; dcss not eacourage or equip the poor

; to know and respend t5 the conorete realities of. _thelr_world. Rather,—the-oppres-
ged are kept loc.izd into y-situation on where thg divolopmeat of their own critical

avareness and responze i~ prectically mp:ssiblc. This hs calls the "culture of .

pilenee of the dispoazessed. )
o \

 Thus tke mchool. thuagh not ¢ onf‘ rely to_bl, bl ane
1nstmmeut_ﬁLmaintJn1ng that cu tura of L.LlenceT
critical analysis of ro=yl., LIV, ngali*a::lqn dw]ogu%mdi;;uMLhmnanization of

hers—sndj,earne_r__g_; : - .-

~ teac

Freire main cﬂrt-'ibut.nn tc the £i31d~ 110.. ‘43 the concept of consoientizacao,

P -—which has’ been transl..t=~d as "e-n s:'ientlzai lon ~a W’ord coined to describe the - -

. arousing of man’s posiiive self ..oncapt in relation to his environment and society

through & "liberating ed.xcation which treatis learnors as subjects (active agents)

and not as objects®(pc.-"ve racipients). A li,beratipg education must accordingly

shed the elements that perpetuate the dichotomy of one set of people in positions .

‘of prestige and authority; the oppressors, and the other in positions o? dépendénea

and inferiority, ‘the oprrecaed. 7 ‘ ,
acer on0Y IWNLABLE . 150
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 To Belp the poasant break away from traditional fatalign and foelings of power-
lessness. Freire emphasizes refloctive thinking as the crux of the edicational
He then introduces the concept of praxis (reflection/action/reflaction)

program. Ho ncept of praxis (1 :
as man's real function: men and women are not objects to be manipulated but are
sctive, creative subjects with the capacity to examine critically, interact with,
. and transform their worlds. : -
 Binoce teaciing style secms to be a key faotor ifi this process, Freire offers a
detailed analysis of the shortcomings of the proscriptive style of teaching. This
is perhaps his most direct and practical contribution to nonformal education ideology.
1o prescriptiva _or directive teaching; the teacher assumes an authoritarian role
as the one best qualified to prescribe what the learner should learn and how be =

ghould think and behave. The teacher acts as the guardian of the secrot, as Illich
describes it. This authoritarian role tends to diminish the learner as a human being.
Thus Froire claims that “eve:ry proscription represents the imposition of one man's

‘chotce Upon dnother, trunaforming-the _consclousness. of the man prescribed to into one

- that Conforms with the prescriber®s corsciousness.”
 Freire 1s unsparing in his sttack on this prescriptive kind of teaching; which
be refers to as the "banking system!. His criticism has found & good moasure of

‘ support .among nonformal educliore around the world.
| In the banking system of education, the main transaction, according to Freire,
is the act of transterring information form the teacher's head and depositing it

in the students' heesds. ‘The students sre thus the depositories and the teacher is
the depositor. Certain traditional teaching attitudes and practices are logically
deduced from this premise. , o

~ - - Freire describes them as & system of domestisation wiih reflects the oppressive

nature of i6éiét§ as a whole:

1= the teacher teaches and the students are taught;

2- the teacher knows everytiing and the students know nothing; -
__3- the teacher talks ord the students listen-meekly; .. _——— — -~ —

1. the teacher disciplirss and the students are disciplimed;
§- the teacher choosc:c nud eaforces his choice, and tae students ocomply;

6- the teacher acts and the students have the illusion of acting
through tie action of the teacher; o S
7- the teacher chooses the program content, and.the students (who were

fot consilied) adapt to it; - .

15 opposition to this "domesticating” system. Freire suggosts a problem-posing
education whici breaks the vertical patterns characteristic of traditional teacher/
student relations and estublishes horizortil dialogue. Thus, in Freire's conscienti-
zagao ! '

‘»——ﬁ--—-—-— ---no-ono-can_teach anyone else;. _ : _

- no one learns alone; o .
- people learn togethor, acting in cnd on their world”.

BEST nmr provamg e

ek
| YR
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~ There is no longer an. guthority-dependency rclationship: Instead of domesticat-
ing, tte learning expericnce provides adults with opportunities for critical analysis
of their environment; for deepening thoir self-perceptions in relation to it;, and for
building confidence in their own creativity and capabilities for action. It has been
observed that even literacy whon approached from Freire's standpoint ig transformed
from s mere technical skill into a component of a process that implies Values, dowelops

mentalities; and leads to social and political consBequences.
 Teachers and students thus become jointly responsible for a process in which all
grow. The philosophical assumption is that men and women as conscious beings are B
capable of reflection on and critical intervention in reality. Education must therefore
~ increasingly challenge them, moJo thom to suthentic and critical reflection, thereby
° increasing the scope of thoir perception, and evoking new challenges and commitment
to their spontancous action upon reality. This whole process is described by Freire
as one of humanization - the pursuit of full humanity - waica he identifies as man's

historical vocation.

. Although many educators do not agree with Freire's socio-political orientation,
his idens -on_conscientization and problem-~posing education have profoundly a”fected the

concepts underlying a number of nonformal education programs.
What have been rost borrowed or ndapted are some of Freire's techniques for

ostablishing dialoguo and engaging the learner in praxis (rofioction/action/reflaction)s

SOME ASSUMPTIONS IN NONFORMAL EIUCATION

this field offers us-to be inventive, to experiment, to examine; to learn, to perfect _
fiew techniques and refine concepis. The field is still wide open; with no prescriptions
and no right-for-all-times anewers. In planning new strategios best suited to the needs
T of particular lsarrers in particular settings, wo arc as free to draw inspiration from
science as from the arts; from business management and social services; from modern. s
practical invention as well as from ancient philosophies. Openness to experimentation \
characterizos nonformal education at this stage of its development and provides ome of §

its special challenges: -

Today 's educators must become more conscious 0f the unique opportunities which

The eight assumptions listed below are not all equally relevant ‘to all innovative

tonforsial education projects; nor equally shared by all practitioners in the field. ,
But we believe they are consistent with the basic philosophy. that underlies non formal

ediicatior practices:
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Adults ih rural arens are more likely to accept new ideas when they can
understand them in the context of their priorities and interrelated with

the other important segments of their lives:

to learn. The motive power necds to come from inner convictions and not

Effective learning takes place most easily when thore is strong motivation

from mere porsuasion or externul incentive.

The individial's capacity to contriute to development roquires that ho/sho
be able to ciari iy value positioas, discern cause-effect relationships,

make considered judgment and take responsibility for act’un. Learning . -

experiences can be structured specifically to promote taese attitudes,
abilities and behavior.
The learning experience should further enablethe learnor to change the

way he usos himself (a.g., from passive to active; timid to confident,

routine to creative). This is a fundamental growth objective.

Conscientization is not something that can be "done" to people - it must
spring from within. However, self-concepts can be strengthanod and expanded

through sensitive preparation of tho learninrg experience and enviromment.

in mural development the people are often their own major resource. At
every stage of the educationel rrocess, local leaders and learning group
peors-who can play an important role in reinforcing and legitimizing
change- should bo trained and involved in a variety of leadership roles in
support o2 the program. Furtier, a facilitator drawn from within the com=-

munity or from a comparable sotting will be at least as sucoessful as an_
outsider; if not more so. The facilitator can belp create the climate of
trust whioh ia the first step in ' fostering buman develrpesnt. The selec-

tion, training, and use of facilitators is therefore of vital importaunce.
. N\

toarning materials can be developed locally with the full creative involve-

ment of loarners-and can greatly increase the relevance and impact of train-
ing programs. - \
Training as woll as field oporations must be carefully documented, analysed

The experience must then be ploughed back into program

. and evaluated. gt then Do P2ty

pianning and fiirther training so tbat future programs can benafit from
our experience today. o N
“
<

ENgs s Breny n,\q;

S A TR
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' EXTENSION, TRAINING AND DIALOGUE:
A NEW APPROACH FOR TANZANIA

Dr. James De Vries* i
Journal of Adult Education
University of Dar es. Salaam

"Extension; Education and Development

effort and a means of development and a part of that development.
Before we can begin to criticize traditional training and extension

techniques and advocating new ones, it is important to be clear

what we mean by development and how training and extension work

relate to this goal. Until recently, development was usually de- . .
fined in economic terms such as.changes in the Gross Natiomal
Product, per capita and economic living standards. Trainirg, and
especially agricultural extension, were viewed as an economic_
development tool; as an investment in human capital on which a
return was expected. This implied a directly functional approach
to teaching and learning which was focused on "practical” skills
and immediate pay-offs. ‘ '

— This view has changed over the past ten years due to concerns

‘ about_income distribution, dependency on government and other
social and political concerns. Now almost every statement about

training and development mentions the importance of participation,

mobilization, equality and self-determination. Since independence,

the party and the Tanzanian government have defined development as

liberation. Development is: |

A permanent revolution for the total liberation of the
people of Tanzania and Africa from all forms and mani-
festations of domination; exploitation; oppression, _

humiliation, weakness, racism,_ poverty, ignorance, di-

sease and misery {(Daily News, 1975)

For dévelopment has a purposer —that—purpose is-the ——
liberation of man. It is true tnat in the Third World

we talk a great deal about economic development -- but

the goods are needed to serve man; services are required
to make the lives of men more easeful as well as more_
fruitful. Political, social and economic organization

is needed to enlarge the freedom and dignity of men;
always we come back to man -- to liberated man -- as_
the purpose of the development activity. (Nyerere, 1976)

gy farming practices or yiéld per hectare or return per man-day =~
of labor. -

Devalopment is thus more than a change in material welfare,

Development invclves changing people, changing their
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@ consciousness or awareness and helping them to become "beings
for themselves" -- making their own political; cultural and
economic decisions: "The expansion of (man's) own consciousness,
and therefore power over himself, his environment and his_society,
~must therefore ultimately be what we mean by development."

(Nyerere, 1976)
Education is thus both an §587§587§;ﬁéaﬁs of development.

Development which depends on the actions of men requires a

change in their consciousness, so that they are the determinant

of their own-actions. Farmers follow a given practice not because
of traditionalism, but because they see it as the best method in
the face of their own particular situation. To change these prac-
tices either demands force or a change in awareness which con-
vinces them that a different form of action better meets their
t
: 1

needs. . |
. Tl - - B e iy

Raising the farmers' awareness is the role of both training and

extensjon work. “Adult education has to be directed at helping
men and women to develop themselves -- to think clearly -- to~ ‘

examine possible alternative courses of action; to make a choice

between those alternatives in keeping with their own purposes;

and to equip them with the ability to translate their decisions

into reality.” (Nyerere, 1976) The "developed” farmer is not |
the one who is “progressive® or follows the recommended practices
(21though he or she may do this); rather the developed farmer is_

the one who is ecritically aware of his or her situation-and-acts = "}
on it in accordance with this awareness.

The Traditional Approach

Education.and extension in.Tanzania and-other-developing countries
have received a great deal of criticism: While in part this is

unfair because of unrealistic expectations and a failure to see_
training and extension in the context of other factors influencing
development work, much of the criticism fs deserved. Part of the
blame can be put on the traditional training and extension ap-
proaches used in the villages and elsewhere. This approach has
_.-——variously been—called—thebankings—enpty ctup, directive or top- '

down approach:. its essence is that the trainer or extension
worker is the expert who knows (full cup) and tries to give

(deposit as in the bank) this knowledge to _the farmer or
-villager (empty cup) whose role is to passively receive and

acknowledge what was received from the expert.

The assumption underlying this relationship is that the trainer
or agent knows what is good for the farmer or village: Thus;
the relationship is vertical and assumes a one-way flow of

B information from the top down. The farmer or villager is seen
as ignorant, lacking knowledge, traditional and resistant to

*—Qb@ﬂggi’1fﬁiéﬁﬁééﬁi:ﬁé:&ﬁ;ihémiﬁzﬁgjﬁléﬁﬁ:?ﬂﬂmmﬂSiﬂbﬁwhﬁlpgdwium_Arﬂﬂw_;.

develop, almost in spite of themselves. The farmer or villager [
is the passive learner, while the trainer or extension agent

is the active educator.

b
.
U




____ —forced practice:

In practice what this boils down to is that t. irainer or agent,
whéether at a meeting, demonstration program or training session,
§s always in the position of telling villagers what to do. He
tries to provide them w' th solutions to their problems much in_

the same manner a doctor provides prescriptions _to medical prob-_
lems. In a village one may find a 1ist of the "ten commandments”
of good farming posted. In a meeting one will hear_ the Katibu

Kata exhort farmers to weed properly and the Bwan Shamba telling
them that eight sprayings of insecticide are necessary to produce

good cotton. Farmers rarely raise objections, because they know
that such objections are not welcome and often accept the role of

the ignorant, passive listener because they are continually told
they are. They therefore exist in an _oppressive environment over
which they exercise 1ittle control. If they do object, they are
quickly silenced by references to "wataalamu" research and “moderrn

methods* (meaning they are jgnorant and triditionalistic) or they

- need-to work (meaning they are lazy). Rather than objecting

operly and thus offering to educate the trainers or extension

workers and be educated in return, most farmers remain silent.
They go home and fail to put into practice what was suggested,
even when they may have §§rééd to do so in the meeting.

The failure of farmers to follow the expert's advice is discour-
aging to the expert and reinforces the feeling that farmers

pna resist change. As a result, educators and extension

irrationally re
workers tend to work with those few who seem more open to their
suggestions -- the "progressive" farmers -= and to advocate the
use of pressure to force farmers to_use recommended practices
for their own good. As one RADD told me, "A farmer who refuses
to follow recommended practices is like a sick man: you have to
force him to eat and he will thank you for it when he becomes
better."

********* ‘a significant benefit from the_

Unfortunately the farmer often does not become “better® in the
sense that he or she obtains can

actic This revaals one of the fallacies underlying

the traditional approach: the assumption that all recommended
practices are good and that the experts are always right.
Experience and research in Tanzania have shown that many prac-
tices either recommended to the farmers or forced on them did
" not benefit the farmers and their rejection of them was quite
rational.

Some recent examples are:

1. The use of fertilizer on maize in the lower altitude
areas of Morogoro, Tanga and Iringa Region:

-
n
5.
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. 3. Early planting and close spacing of cotton.

' . 4. Production of cotton in many areas of the “"Eastern Zone." )

Thus; while many recommendations are good, experience has shown
that when evaluated from the farmer's perspective, many do not

unacceptable:

This brings up the second fallacy of the top-down approach: the
assumption that farmers and villagers are ignorant: It _is true

, that many of them have little formal education and are illiterate:
‘ It is not true that they have learned nothing and know nothing.

be used for both illiterate and ignorant, because the two cannot
be equated.) . Farmers; through experience and. the_informal-sharing - .-
of ideas, have developed a wealth of knowledge about agricultural
production and survival in an often harsh environment. ' They also
have a better understanding of their problems, needs, priorities,
resources, values, attitudes, local culture, etc. Educators and
extension agents tend to be outsiders and members of a different

.socio-economic class.

Thus, both the extension agent or trainer and the farmer or vil-

o lager have some knowledge necessary to bring about changes in

"practices. The scientific knowledge of the researcher needs to
‘ be complimented by the more natural knowledge of the farmer to

bring about a.critical understanding of the problem and the
basis for action. )
The third major fallacy of the top-down approach is the assumption
that knowledge can be given or extended by the trainer and exten-
sion agent. Knowledge cannot be poured into the adult learner
like tea into a cup: Informed action develops in learners as a
result of interaction with information, the situation and fellow
human beings. Learning is not an activity of the trainer,-but
of t'e learner, and involves a change from one way of understand-
ing or doing something to another:. Adults in partficular have =
developed attitudes and ways of doing things:. Learning often
involves the rejection of existing ideas and acceptance of new ones:

This leads to the importance of understanding the farmer's

particularly important in_the Tanzanian context, is that it I

g Particu /. - enat Wt
. builds a dependency relationship between experts (often seen

Finally, another major criticism of the top-down approach, 1

as representing government) and farmers ard villagers: It means
: !
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presenting the farmers with solutions to their probiems, defined
fn the first place by the experts; instead of analyzing their
problems with them; in order to fully understand them, and com-
jng to a solution cooperatively. The traditional approach makes
the farmer feel dependent on the continued advice of the trainer
or extension agent; as ft fails_ to teach him how to analyze and
solve problems on his own: While the government and the party
have accepted liberation-as the major goal of deve]opment the
top-down apprcach to adu]t education and extension work encourages

(ol
-l |

Instead of seeing men and women as the end of aeyglgéﬁiﬁﬁ S
it treats them as a means, tools to be mzanipulated as efficiently

as possible in order to achieve the goals of those in power.

In the face of the above, it seems fair to_conclude that the. - - .- __
; prevailing approaches to adult education and extension

work are not only ineffective but actually are detrimental to

the dé?é]bﬁﬁéﬁt of Tanzanian farmers and villagers.

The dialogue approacb;ﬁiiiﬁét?étéa in Table 1, is the 6ppés%té
of the trad1t1ona1* top- -down approach: Its essence is the

trainers in a process of reflecting and acting on . the. world in

order to understand it and control it better. 1t is based on

faith in people, in his or her ability in cooperation with

others, to be able to urderstand self and s1tuat1on, and to

act on it and change it.

The dialogue approach assumes that both the trainer or extension

agent and the student or farmer know something about’' the subject

of interest,; especwal]y if the goal is for the learner to ;Rply

what is to be learned. Although one may have more .general ‘or - -
abstract knowledge and the other may have more informal and
specific knowledge; this difference does not make one or the

,,,,,,,,, edge -

other superior in the situation. It is the

" of this know]edge, In fact,

'Hhen farmers can, be drawn out_ in dialogue:as a group,;.

both have in the SItuat1on which is superior. Wi

33
:‘r"‘
b=~
m
Ol
o
3|
t

because they are constant]y told:

that they are backward, ]azy. ignorant and thereby manitgﬁaccept

that they are "hope]ess,” they often feel that they know nothing.
they are

often surprised at how much they already know; collectively;
about a wide range of production or development problems. It

is important, in the beginning, to-draw out what the farmers ===
“Ks Mwalimu

—or-villagers—atready know to be able to build on it.

Nyerere points out, by drawing out what the farmers know (which

can only be done through dialogue) and showing the relevance of

158 |
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the trainer achieves three

3 et
N wh

tha

ings

He has built up the self-confidence of thefmgqfwho
wants to learn, by showing him that he is capable of
contributing. He has demonstrated the relevance of _
experience and observation a&s a method of learning to
be combined with thought and analysis. He has shown
what I call the "maturity” of learning -- that is, by
sharing our knowledge, we extend the totality of our
understanding and our control over our own lives.

|
%
3k &
F=P

s know.i' to what is being learned

The trainer 3 ro]e in dialogue is not to present knowIedge

to the learner but to iead the learner to.an examination of e

. " problems --to ask the learner._ to critically reflect and act

on _problems (probiem=posing): Knowle&ggfg;@%g?rnlgg”g[ow out
of this reileciion;aciiongcycle; The farme i1l never learn

the benefit of a practice and the prollems associated with it

until he has actually tried it and then_ thought about his. .. ...

"experiénce critfca]ly.'“

_ ~Traditional Approach - Dialogue Approach
‘ 1 jijijéagg’ig teach and 1. Educator¢ and farmers are
- farmers are taught. both involved in learning.
2. Experts know everything - 2. Both have knowledge to
and the farmers: know nothing. contribute to joint learning.
3. Educators possess the 3. Knowledge is the property
-authority of knowledge and_ , of everyone. . No one can-or

have a moncpoly on it =-- should monopolize it.
which they perpetuate.

Farmers are éncouraged

4. Educators/experts 4:
think and farmers-are to think on their own.
tho ught about. g
5. Educators/experts are = 5. Both educators and farmers
éct1ve and farmers are are active during learning.:
. passive during learning.

- | | . Table 1

g Neither-wiTlthe trainer or extension agent know the value o
i hjiigggsfgp;i]fﬁe has §ga[ed them with the learner and tested
ut against the farmer's perceptions and experience. Dia-

lggyegihusgrqujiéifBBEE action and reflection,; experience and
thought. Without action, teaching is merely verbalism and amounts
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i to exhorting the farmers to do this or that without showing them

. how to do $t and thus has limited impact on their farming prac--

tices. MWithout reflection, extension work_can become mindless
d to follow certain practices

activism in which farmers are forcec 1
without understanding them and without the farmers themselves

being developed.
Is Dialogue Feasible ?

Let us examine two objections to the use of the dialogue
approach often made by extension agents, educators and govern-
ment officials. -

1. The first is that it is impossible dialogue w
' or Vi1Té§ér$‘58t§gsg;;ﬁgj”5ﬁﬁﬁ 1ittle or nmothing a
ern agricuiture or how to make a village a

/i

2. The second objection is that it js too slow and expensive;

that our problems nead ar solut
wait for-a long process of dialogue to---take-place. — -

gent solutions and therefore cannot

"




Gravel
Clay

Piastic Sheet

Window screen
Mosquito Netting

Wire, thin _
Twine, 2-3mm
Bush Rope

~Nails: 3cm

5¢cm
8cm
Paint; black
Paint; white

Item, size

Corrugated metal fééfiﬁé
Corrugated Fiberglass roofing

1" x 6"
2" x 2"
Large. baskets
Woven mats

Bush poles
Banboo poles
Reeds
Calabashes

Large Ting

sait
1% Malathion Dust

Lumber:

I, - ,j _

Shovel

Saw

Hammer
Pliers
Tin Snips
Trowel _ )
Paint Brush
Bucket

Tape measure
File

Thermometers
Paring Rnives—

Bubble Level
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<

This handout  should be used to procéss Session 12,
Facilitation Skills. It is, however, generals enough so_ that
it can be used (along with the 1list of facilitation skzlls
developed in Session 12) to evaluate any meeting, group
activity, session or progdgranm. j :

Instructions: Answer the following QUéétibhé and give two or
three §péCifiC éxarﬁpléé to back up your responses.

I. The Activity
A. Did the group meet the objectives of the activity?
B. What is your opinion of the information generated?

C. What points (if any) are 'missing from the
information? - : -
I1I. “The Process
A, What went well?

B. What could have gone better?

ct

C. Was the activity Eieéf?

D. What was the. dec1810n—making procese of the group?

E. Did everyone agree on’ ‘the dec151ons made?

F. Was there 76Ei€e §§fEiéi§éEi65 by 511?

G. Was there a% relatiopnship between the amount of

participation  and actors such as sex, age,

nationality or job posxtxon? )
H. bid 7tpewgg;oqumﬂtlixze' all of the resources

available to it?

How did the activity measure up to the list "6f

L]l
o
Y

.ﬂfééilitatiéﬁ skills?

b e e e et
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B.

. Handout 12A -- Page 2

Guidelines for Process Observer

/,

The Facilitator :

»

1. Did the facilitator demonstrate effective
facilitation skills (according to the 1list

. developed by the group)? . =

2. What was the style of the facilitator?

Did the recorder fulfill the role?

Did the timekeeper fulfill the role?

1
- i -
" /
i
y .
. ‘
/
f
/
- /
j
! -
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i
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¢

Often, the cause of spoilage in stored, dried foods (grains,

"legg@gslff;ylts and vegetables) is improper or insufficient
drying prior to storage. The following tips will help you to

determine dryness and prepare foods for storage.

People often have their own tests -for dryness which have

probably been historically accurate for local foods and local

storage techniques. | If there are no local tests, the

.foiiowrng can be used: -

B S :
Grains (such as maize; rice, etc:): Fresh food mbisture

content: 25-35%. Dried food m01sture content:

12-15%. Food, when dry, will "appear brittle,

glassy, semi- transparent. Will crack when hit

with a hard ooject. When shaken in a jar with

dry sait,ﬁwiii not cause the sa1t to clump.

content: 30~ 40%. Brled food moisture content:

18%. When dry, is hard; brittle; cracks clean

when " broken; rattles when stirred or shaken.

moisture content: 70-85%: Dried food moisture

content:” 18%. Dry food is tough to brittle

while retaining natural color. Root vegetabies
are leathery when dry.

~Fruits (suCh as bananas, papaya; etc.): Fresh fruit
moisture content: 706-85%: DPry fruit moisture
content:  10-14%. Dried _fruit _is leathery,
pliable, tough, slightly darkened. Will  falil
apart after squeezing together.

Iy
N
Sy

Slightly smaller than fresh. P

Vegetables (such .as yams, cabbage, etc.): Fresh  food

S
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Percent Moistures for Grains and Legumes
1. This handout lists percent moisture (P.M.) levels for beans;
groundnuts, rice, maize, sorghum, barley, wheat and rye.
2. If the percent moisture (P.M.) is given as a range; it is
o listed here at the lower end of the range.
3. The following percent moistures (P.M.s) are 1isted.
- a. maximum allowable P.M. for harvest
b. usual P.M. at harvest .
c. P.M. for. on: vear safe storage . _
d. equilibriun moisture content (E:M:C:) for dry
season condit.ions (60% Relative Humidity - R.H. )
e. E.M.C. for wet season conditions (80% R. H.) '
£. growing conditions for molds and bacter1a -
Percent v -
Moisture ~ €onditi6ﬁ
408 o
38 maximum hazrvest of wheat
35-36 maximum harvest of maize, sorghum
35 maximum harvésE of groundnuts at lifting without |
- curing
. 32 maximum harvest of oats
308 »
30-40 max.imum i arvest of beans
30 maximum ! «irvest of barley, ‘rice
25. max;mggfharvest of rye
23-26 gooé growing conditions foz many bacteria, yeasts
777777 and fungi
208 -
20~-23 good g #ing conditions for Asperglllus, penicillum
~ and yeust
18-20 =~ optimal harvest_ of barley, wheat
17-18 EM" of heans and rice at 259C and 80% R.H.
16-25 wsaal harvest o6f rice -
16 2MC of shelled maize at 30°C and 80% R.H.
15 one year safe storage of cais
15 EMC. of sorghuf at 30°C #nd 30% F.H.
14-30  usuwal harvest of npaire R
13 point below which mizroorgan:i S5 Canrot grow in
gr'ain o
-3 one Year _ gsafe storags of barle., maize, rye, wheat
12-13 E.M.C. - £ beans ind rice at zvogffgé 60% R.H.
12-14 one year :afe storage of :tice; sorghum -
12 E.M.C. o? shelled maize ard scrghum at 309C and
B 60% R.DI'. }
10% - L 7
10-18 Usbal harvaat of barley; oats, sorghum, rye
10 on¢ year safe storage of groundnats in pods
9 E.M.C. Gi shelled g-oundnuts at 219C and 80% R:H.
9 __ grain too dry for insect erowth
9-17 usual harvest of wheat _ o o
7 E.M.C. of shelled groundnuts at 21°C and 50% R.H.
6-8 grain overdried for germination
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HANDOUT 13C

/ S5mmﬁ1¥—§f—fﬂmﬂﬂlﬁ$h%ﬁ—fﬁihﬁlﬁ

/
/

/ Blanch or steam at 1009C for 20

minutes to sterilize.
pastuerize at 80°C for 10-15 minutes

human food (except rice and beans)

maximum temperature for milling into

= —m—

nutzxpnts or color while protecting
{rom micreorganisms and enzyme
action

45?C maximum temperature for brewery
grain, seed grain and rice for food

Fooé\ééﬁ,spoi"bﬁ the drying racks
beloﬁ 4B°C in humid climate

| L ) o
DPriec meats and fish should be
stored below 5°C to avoid rancidity



\ HANDOUT 13D

YN TANTNG. AND fﬁrii

before being sorted. Conditioning egualizes the moisture

content vetween under— and over~dried pieces within a batch.

To condition: Allow the food to ccol. Place in_a large
‘ (20-150 litex) «.en~top container:. Do nct usge

an aluminum ctintainerl Line the container
with a layer of plastic (if available) and
then a layer or ctloth. S&tir and inspect the

food once or twice a day for one to two weeks:

Remove oveily moist pieces to avcid spoilage.

Re-dry the entire batch if condensation

appears on the inside of the containar. Add

newly dried food of the same type to the
conditioning containez for ONLY the first half
of the conditioning process. Keep insects and
animals out of the conditioning food: Keep

container indosres in a well-ventilated area.

E””"I"’ ’;"’-"7_
Most drains and some legumes will be harvested with insect

eggs in or on the food itself: These eggs will_ not be

destroyed during the drying process and will hatch after the

food i5 put into storage. Therefore, it is .necessary to
pasteurize grains and some legumes and vegetables to Kkill

insect eggs. Pastuerize by bringing the dried food to 80°C

temperatures.

Note: Pastuerizing will severly reduce the viability of
grain and legume geeds (see Handout 13C for max.mum
temperatures of grains and legumes).
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HANDOUT 14A

“A. List all costs and benefits (labor, materials,

maintenance) .

B. Adjust costs and benefits involving foreign exchange

upwards by the foreign exchange multiplier.

C. Add up total benefits (B) and total costs (C).
D. Use equation to calculate PV or Net PV

E. Compare options- and choose project with highest PV (for

1 year) or Net PV (over many years).

Costs:

Equipment: or materials (list total cost of t. dryer): $ 75.00
§§§§§7(mul¥;p;y number of workers timec. ééSt of labor times
number of dhys) _ 25.00
Annual ﬁaléyenance (count all of the materials and labor _
costs to keep the dryer in working condition) 10.00
\ - - - _—_
Total Costs: | $110.00
A A e ,’,,,;“L,, L - -
Worth of drying one years crops $ 35.00
Worth of status of owning dryer (50% of total cost) 55:00
15.00

Wworth of Uéihé dryer in off-season for other uses

o - B , -
Worth of drying own, best seed, drying crop on time, not
overdrying, loss of theft, etc. 25.00

$130.00

Total Benefit:
Present value 5gﬂg£;;___g95;__

L 1 + interest rate
Present value # -$130Q - $110 = = _$20_ = $17.39
j . 1.15 -
|
Payback =  Present Value = 17.39 = 6.3 years
/ N ,
o N _100% . 100% o
Return on Invéstment = Payback = 6.3 = 18%

estment of about 18%; whlch is more _than three

times greater than a saviﬁéé account at 5%). _And after the

Bix years,

have been pgubstantially reduced (down to maintenance costs
only) . ; 168
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HANDOUT 14B

'Some farmers may want to know, "How much w111 it cost to dry

my crop using a scolar dryer?", or, "what is the unit cost

(cost per weight) of the product that can be processed by the

dryer?” 1
over the 1
formula:

Lifetime ¢
per uni. 7

Examiple:

n order to find an approximate cost-per-unit weight
ifetime of a solar dryer,; you can use the following

Hi

‘ost T.L.C. . I

eight L.D. x A x L x W x Y

Total Lifetime Cost = initial cost of the

TLC init ost of

solar dryer pius the cost of repair and

maintenance over the 1lifetime of the

dryer, considering the . inflation rate,

plus the initial cost of the back~up

1::tcr piu» the cost of back-up fuel over

Loading density of the dryer, given in

weight per area of tray; such as
kilograms per square meter.

L.D.

,,,,,,,,,

A = Area of trays; given in the same units as
L:D:; i:ei;: square meters

L = Loads per week, using a conservative
estimate of the number of times in a week
that the dryer will be loaded with fresh
food.

W = Number of weeks pér "éét thé dryer will
be used; _ given in the conservative
estimate of weeks per year that the dryer
can p0881bly be used, dependlng on Crops,
harvesi, weather, etc.

Y = ?umbér of years the dryer will be
unictional before it needs a complete
- replacing. . .

Find the unit cost for a solar corn dryer assuming
the following conditions.

The dryer cost is $100. The back-up heater cost is
$25. The cost of repair and maintenance is 1% pe:

year with inflation at 15%. The cost of back-up

fuel is $50 for the 1life of the dryer (10 years).

The 1oadxng density is 5 kg/m2 and the area of the

trays is 10 m2. 1.5 loads can be put into the

. dryer each week and the system is usable 12 weeks

out of the year. 169 .
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Harndout 14B -- Page 2
Lifecycle Unit Cost Analysis of a Solar Dryer
The unit cost {given in $7/kg) of the dried corn is:

$100 1+—$25 + $50 +520

5 ké/ﬁé x 10 m2/1lcad x 1.5 load/week x 12 weeks/yr x 10 years

$195

9000 kg

25 per kilogram

$0.02/kg

The farmer can row compare this number to the cost per unit
weight he or she is charged by someone else to have corn

dried: = If this cost is lower, then it makes economic sense
for the farmér to invest in a solar dryer., If this cost is
Ligher, then the solar dryer needs to be built for leas cost
in order to become ccmpetitive with the "conventional®™ type
of drying. '
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HANDOUT 17&

Please rate your general satisfaction of the training

program, to date:

1.

L -S|
el

o
.

(o,
.

General Satisfaction 1 2 3 4 5
Not Satis- | Extremely
fied At All . Satisfied
Has the program met your expectations? .

extension training?

Could the program be better adapted to suit individual

needs? How?
What has gone wel:l over the past week?

What hasn't gone well over the past week that could be
improved in the upcoming week?
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HANDOUT 18A

,’I. si PR

As facilitators we should be alert to using a variety of

teacthing methods and teols, depending upon our audience and

i the results we want to acheive. Learning activities/

sjituations can be catagorized as follows:
\ . ©
\‘

ﬁ;"fﬁwgfiﬁﬁigté Interest

' Field Trips - Games
. Role Plays: — spontansous 'Demonstrations
5 - planned Probiem Dramas =
)\ Films nr Slide Shows Result Demonstrations
- | Campaigns : Fuppet Shows
\ ' Pantomime

B. To_Get Discassion Going

‘Picture Stores: - Closed Rg;g Playgfiii

\ ' - open Problem Dramas

| - Alternatives Brain Storming =
erxtrcai Incidents . ; PFOCI°881VE Stories

People's Theater — ‘

{
1 -
i : oL

—7; .~ SNE T - R T L i B R »“-“‘\/—"‘_ 7(7‘
Filmg/Slides _ Talks
Bulletin Board _. - Puppet Shows L
Diéplays or Exhibits Demonstrations: - Method
' ' ‘ - Result
o ;.
b. E a’ﬂ’ i'i 7§7 S”it; i i s .
'Method | Demonstrations 'Individual "Hapds On"
8 Apprenticeships + Bhort Courses
Child to Child (Nelghbor to
S

Nelghbor)

l. These categories.f@ire nct all inclusive. 1In fact, much
overlap exists. For example, a game could be used, to
stimulate 1interest, <dge. _ dﬁSCUSSlon going, to share
-information, or build skills.

2. All NFE activities should 'contemplatef and encourage
participation by local ‘community members.

‘.

17
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HANDOUT 18B

Adapted from "Working w1th Vlllagersw/ Trainers Manual®; The

'Washlngton, D.C. 20036, USA

[

- Games
Problem Dramas

Plcture Storles

Taiks 'Charlas

ﬁg”’”‘

To the Trainer: One of the ways to “change the pace” of a

lesson and involve those who are &shy is by having the

audience play a game that relates to, lesson content. This

act1v1ty will help field workers understand how games can ke

used in their teaching and how tc develop gamesh

Steps: ‘ - )
1. Explaxn that a game ma] Help peopl: sce ordlnary thlngs
in a new way. It may alsov start them tﬁtklng anu open

them to new ideas.

A @&ﬁé,is”geéa”ifif o B
© :izid worker is well-organized ‘o present the garie

and has tried it cut/with a smal’. group first.

® people understand the rules of the game:; the field

--— workér should announce the rules cleatly before the

game is started and chevk that rveryone. undérstands.

® the game introduces ‘a 1ew idea tnat is 1mportant th

the lesson's content. N
® a5 manv people as possible “have a chance to play the

game. . I
® the follow-up questxons lead tp a 11ve1y grouvp

distussion.

as them ‘to describe the games and their °xper1ences in

using thermi.

Ask trainees to think of games v111ageg§7play.' List

them on the blackboard. Discuss ways these games could
be adapted to specific lebson content.

i



Handout 18B -- Page 2

Some Guidelines for Motivating and Teaching Groups

To the Traiper: A problem-drama is anothegiiwefgggtlve

teachxng techntque which causes peopie to think and to

partxcxpate in group discussion.

foiiowxng p01nts are covered:
A good problem-drama:

is_ based on a situation which is true to thq real
llfe of the audience:
is“based on a problem that is important to vxilagers.

is unfinished but the narrator stops at an exciting
po;nt.

discuss their ideas on how the problem should be
solved.

occuts over a short perlod of tlme.
does not have too many characters.
focuses on one major problem. . L
has foliow-up quéstlons which lead* to group
discussion.- ’

.- “\"
|
:::N\ o oo o

"0 0

Involve the participants in a discussion of p«.Bible themes
for problem-dramas, themes that relate to lesson context they
W1Sh to téahc. They mlght recall ~situations an01V1ng

1. Open-ended Drama

Pictures tell a story to here ——---- ? Audience thinks

up possible end~
ings.

-

As with the problem-drama, the;plctures represent the

s/ major 'events of a story that ends. in a problem or a

situation that is not’ Eoﬁﬁléféa.”7iﬁeigudignce,igfgghed




Handout 18B —-- Page 3

Some Guidelines for Motivating and Teaching Groups

2.
Pictures show
— 79§51b1e end-
ings.
3.
Pictures tell a story —------9 ' Picture shows
o o o ) ending.‘l'
The series of pictures present a complete story or
E’ a m h2Y t b i 7n 97 9 S Q7 7m é E ﬁ i‘ 6 g’ e . 3 s E 2’ "lE h : : [
Note: The guestions a field ‘worker asks with the
plctuzes are as important as the pictures themselves.
4, Demonstrate using a series o‘ plﬂ“ur

TRAINER'S REMINDER

Prior to this activity, select
approximately N related
pictures (of peoplie; = s or
things) from your resourcCe
file; megazines cr draw simple
pictures on separdte Sheets of

paper. You may think of a

story thes=z pictures couid 0
depict. ' 173




Explain that several photographs, magazine. pictures, or

handdrawn p1ctukes can be presented in 'a series. _There are

people to think and share their opxnxons,

i

Ask :he group to suggest ways tiat your series . of pictures

can be Arrange to stimulate discussion. _Ask one person to

arranc: the pictures and tell a story which they depict.

T A L K St "GIVING A TALK"

The talk is oné teaching method

3. To Introduce New or Unfam-

When to give a talk in which the field worker gives
I a

o , information to her audience.
1. To give Specific Information It is a method -most teachers
— feel comfortable with. There
2. To Reach a Large Group at are  several  advantages in
One Time ‘ giving a talk. For example:

[y
.

ac _ Much information can be
iliar Subjects . given in a short time.

,,,,,,, 2. A large group can be

. reached at one time. '

3. Subjects with which ;bg
audience is not familiar
-can be more easily
presented:

However, there  are  also

disadvantages to lectures. For

example:

1. iWhen people only listens

.they do not remember very
B much:,
2. A talk cannot be :used for

teaching skills such as

how to make sappiementaryA

: , foods .
3.  Some people who nge talks
think that . | havino
information about _ tage

subjecc is enough and. do

xnuerest ing,

o 130 ‘



Some Guidelines for Motivatin

PREPARING A TALK

Gather information
Arrange & sequence material
Decide on time; keep it
short ‘

Write an outline; keep it
short

Plan guestions 1 Audio-
Visuals ahead ¢ ime.

zafge cara; Yo
»may prefer to use
smaller flash
cards; one for
each point. ——

- — _—‘ K3 -

4.

1

Handout 18B —-- Page 5

3d Teaching Groups

The talk alone is rarely

effectlve, it should be

v1suals, 6‘sru5510“’ etc.

A first step is plannizg che

talk. Ca-eful  preparation

before a talx 1is important.

The  following slébs .are

helpful: =

1; Gather information' from
books; pamphlets,
extension materials:
Select the m¢ .erial tnat
is  bert for Your
particutar audience and

N,
.

that ~directly rezxates to
i ideas

you want to teach.

ratorial  in  the

Arrenge
stedy

segu2nce vou Wwill
and —resent it.
Decide how much tine you
will spend on zach pJint.
If i<he material 1is too.
lengthy, <cut it dcwn or
plan two talks on the
subject.

Write your ueadings and
main points nn a_ siall
card which you can look at
frub, time to time. This
will relp you ts remember
all the important points.

fred
10 ol
[ Sy



Handout 18B -- Pags 6

Some Guidelines for Motivating and Teaching Group:

TIPS

Use understandable lang-
uage:

Be friendly.
Speak loudly and clearly.

Ask questions.

el

5.

Plzn questions or visual
aids that will. help tkre
audience to participate
and to betier understand
che talk.

There are some tips that will

- help you to give effective

talks.

Use only language ,that the
audiznce  understands end
uses. Be friendly.

Speak 1loudly and clearly so

that everyone can hear.

buring the talk; after each

main point, ask the audience
guestions to see if they

understand. If not, try to

explain in a different wav,

In the conciusion of your
talk, repeat the important
points. Never give new
material i1 the conclusion.
Than ask the audience for
questions; i A

A
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II.

III.

T

HANDOUYT 16C

depict a familiar, cr° ical problem that is
important to the *afge; g up
focus on one major point

be clear and concisc ,
keep the role play simple and uncomplica:ed ]
try making the role play controversial iro make the
group members want to discuss the:r opirioens and
ideas afterwards : )
identify what simple ' props will aid in
éémmﬁﬁiéatihg the idea

conducting role plays

a:
B,
C.

d.

é.

Prxoc

a.

b.

c.

Apply’

a.

before beginning, clarify the roles of the
observers._

be the role a881g ‘ed for the entire role play .

let yourself become emotionally involved, but do
not overact o o ] o
make data up if necessary, but make sure the
information is believakle ) L
avoid cc¢:rsulting the s: .ript or notes during the
presentacion

‘de~role = after the role play if necersary

{(especially with spontaneous role plays)

essing role piayé

;mpo;tang as the role play 1tse1f o o
The firétHQUéStith addressed tﬁ tbe group should

ih° résf ~of the follow—up ;uestlcns should

ig role plays

An eFtecrxve way to brlng the proceaszng of’ the
Lulie pluy LU a close is i ask the group how they

can rniake use -of (apply) their observitions and

discissions of the role play.

| S
Qo
"
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PEOPLE'S THEATRE

Adapted From "Peopie's Theatre as an Appropriate Media” by N
Martin L. Byram Appropricte Technology Vo. 7 No. 2 September, 1980

INTRODUCTION , o - o

Thers is o growiny concern rhat educational media should i.z used and conrolled

by ihe people ther:selves rather fi'an developn 2nt experts so thet it better serves

their interests: Previously; technology choice: in develcpmen! crientated media

of ten tended to emphusize expensive-imports, creating dependencies on Foreign
products and skills. Indigenous or people's media, on the other hand Is low cost,
requires no complex technical skills; c=d diaws on the resources and creatlvity of

the people. The cheapest and least comple - of these fs peoplos’ (viilage) 1hcatre~
drama, music, dar.ce and puppefry performed by and for the people, using their
language, and dealing with their Issves: .

People's theaire Is technique used to involve comm: rities In expressing their problems;
discussing iem and taking action. [t provides a ¢ -od draw for peoplie who are ]
normally bored with development meetings. As a collective expression and a communal
activity It creuts the zontext for cooperative rather than individual thinking and
action: As an oral medium in local languages it involves many people who are

left out of deveiopment activities because of their filitcrury or very low education
lavet.

There is no $peciai expertise required For peopl's theatre and local villagers are
tnvolved in all aspects of the work~ Idenifyin ; the problenis i be presented;
preparing and gi7ing the performances, ard working out the strutegies for community
gction. Since the actors ans initiatives come from t':: community; there Is a greater
chance that the perfoinance wil! liad to action.

This form of theatre Is rough cud improvised: There are no long ~5ersals, seripts
or memorized lines: The actors ogree mi: a scenario and imp.ovise thelr words
and dctions within this basic siruciors. By using people’s ‘i:eaire we are not only

i roving commus: tor or utilizing o low=-cost media, but are also building on

t hie cultural strength of the people cnd increasing their coniidence and capacity

I.1 the procass.

People's theatre is not designed simply to give people a chance 1 get their
prievances and frustiations off their chest. It must lead to analysis and action:

PLANNING AND PRESENTING PEIPLE'S THEATRE

Sut mere exg.esslon ~f cunce ns and fs. =< Is not nnough: The popular theatre
programme 15 not desigr: :f simply to give people a chance 1~ aut their grievances
and frustrations of ¥ their chest: It must lead fo analysiz and activn. The thentre
performanc: 1: merely the initia' catalyst for an on goins nrocess of discussion;:
organizatioii; and action. At the end of each perfonnance the cemmunity meets

to discuss the problems presented, to work aut solutiors, and organize for action.

1o -



HANDOUT 18D ~ Page 2

PENPLE'S THEATRE

This notion of pecple's theatre is different from the conventional concupt
promoted by many development groups whose view Is that since folk maudia.
works(because of its legltimacy and famillarity among, the paople) it should

be used as a channel for development messages plannied by development )
experts. In Botswana, on the other hand; people's theatre Is used fo exprass the
people's own Issues from their own perpective.

The drama provides an objective view of what Is happenirg in the community
which helps community members to stand back and look at It critically. CF
couFse, other media have buen used for similar purposes; e:g. film and video.
Prama has the same immediacy as video for "olayback” purj:osis) but It has the
added odvantage of using the skills and resources in the community aid avolding
the technical complexity and cost of video equipment. Video has Feen used In
Botswana buf its vulnerability to bumps, dusi; and other problems fiom rural use
and the difficulties of arranging regular servicing makes it a llabiliry rather than
a useful tool. ’ . .

Organizing people’s theatre Involves four basic sfages:

g. gathering Information about the community problems;
b. planning and rehearsing the performance; .

c. giving the performance and organizing discussici;

d. follow-up worlk.

These four sture. o -;?iéfi'y’ described Selol

- Bathering information

Two positle approaches are used tc gather the Information
needed for the performancs  Dne is to orgenize a workshop

for community members during which the people meet in small
groups and 'ist all the Issues and problems they feel are important.
Then the wiole workshop selests a few priority problems, which
are chosen by looking at the following kinds of questions:~

Wi ot protlems are people willing fo take action on?
Wi it ore the managable tasks that people can easily
do, and do not involve larg e investments or rely on
‘cutside support? - ) :

Whet are the probiems that people themselves can do
something abxi* - her than having to Jepend on
government aciior ? :

N [mae.

W

At the . of I workshop cach group fakes one of  sriority protler. and
prepares a shori skit i it. This helr ¢ o provide ldec . ror prepa-ing ‘ha ac tual

village performance. o

185
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PEOPLE'S THEATRE
The disadvantages oi the workshop gpproach Is tha" there Is @ tendency only to

tndividuals end groups In the commurnity. The purpose is the same: to allow pecple
to talk about what they see to be the problems of the community.

Planning the performance

The first step Is to list all the available information about the problems that have
been selected. This includes Information gathered at the workshp, or In the
Interviews; and from the actors' own experience. Listing what pecple already
mow about theproblems, ond discussing what it Is that stops them from solving
these Walps the actors tc decide upon the most realistic way of presenting the
problems and any possitic solutions:

On:.e the relevant ir.fcrmation has been listed, the actors can begin to craate the
perfamance : -As a fisst sfep they have fo decide what form of : - dia o use-dram o
song . puppetry, or dance- to present theproblems. A combination of these might
'be used 15 reinforce the issues, for exomple:

- vei4ieal Disease - song dance, drama.

-- Sanitation - puppetry; dance.
Nutrition - droma, song puppetty
Pesticide Abuse - drama, song nuppetry.
Through a process of improvisation and self-zritict- ance is constructed
and rehearsed. Realism is the gulding <iferion; <. ~ sirurmance reflect the
community sftuafion?

»

The performance i

The performance is given at the village meeting place. A simple stage area is

_created by erecting a backcloth. Actors can enter or leave the stoge by appearing

f rom or disappsaring behind the backcloth. The back <loth is placed in such a position

that the dudience can see the performance vhilst sitting In the shade. The eveni Is
zations,

publiciszd in advance by the village extension workers; through ihe villuge ~pax
end by publiic rotices. ’ :

There are niany ways: in which to present the performance. We have always «:icouraged
f he audienc: fo'join in, and explain what will be happening ot t-< beginning. Yv> have

a lso made o point of te llingthe audience that there will be a dis  fon after the .
performarce. Then I* begins. The Gators try to keep the perfoi - -ics shai and lively
and { .Jer to make it a more polished and enjoyable event for the cudience, = few simple
rules are used: only one actor specking at a time; speaking loudly; facing ihe ~udience;
and 1aving the props' ready. Peops tire kept to a minimum; a table and o chalir might be =

csad to represent a bar: for « ..:mple.

Immediately affer the perfon:ance, thediscussion is ciganized. The ac ors move inio .
the nudience and arrange smali discussion groups:  The discussion fiocuses on what
veople saw in the perforinance and its relevance to *heir own village. Theyare
aricouraged to find passible soiuntions to th2ir problems. After a vi-ile the group: are
brought back togather to give fheis reports to the whole audierice . .An open dis eussion
s held with an emphasls on try1m; 70 get consensus on appre, ziate solutions ond

' 1Re



P APLE'S THEALES

' The perfeiroance hsips to make people more aware of their problems.
However, In o one-cay performance It Is difficalt to provide all the
detatled Inforrigtion and cdvlce necessary for psople to change their
way of doing things: Alot of questions remain to be answered: A -
follow-up programme is needsd to help answer these question and

provide suprort for community action. The follow-up programme does

not need to be elaborcte. It may, for example, simply Involve training
____ extention wurkers $o give factual talk:, or helping villagers obtaln the
T materials required for their commrm!ty action projacts. It 1s Important;
‘ however, tha ihe follow+ up takes place ¢ cuon as possible o ter the

performance.

¥



- , HANDOUT 20A.

’
4 . " : ¢
.

-, ~ Ftwaluation for Meth:d Demonstration
i — [Needs “1
Acce st~ (IMProve-
- . able merit
o
1. Approprtateiy dressed;
2. Conveyed enthusxasm. ' S
3. Maintajined éYé contact with the audleﬁce. - - - -
4. Spoke smoothly while using vocabulary directed
to the educatlonal level of the audience. -
5. The verb tenses and Bé§§§7lig£§@@g§}ca1
structures used permitted the demonstratjon to
be understcod. : o _ ]
6. Spoke clearly the key words (verbs, technical
vocabulary}. -
‘ 7.  Showed control over th: audience. -
8. Kept to the topic of the dem-nstration:
9. Appeared comfortak.z and self-assured in front
vof the =audience, - - -
. 10. Greeted andé said dgoodbid t5 +the audience
according to lccal customs. .
11 Demonstrated sensiiiliiy to <he local culture.
12. Presented the Jdemonstration without using
notes. ‘
Presentation | _ .
I
J3. All maverials, supplies and cqﬂlmnpnt were on
‘hand before beginning. —
14. Emphasized t» the audience 3 reasuns wiy it is
important tc adopt the 9practice .to be
introduced. : {
};‘ X
— 15; Inciuded cne cowponéﬁitféﬁfé demonstiation ini §
g ’ tue urder incdicated (inrtroduc+ion, materiz-l, |
; procedure; svmmary; thanx you; goodbwe) . R S

4

fr
Wy
X!




16.
17.
:18;
19.

20

Handout 20A -- Page 2

Evaluatiun for Method Demonstratioﬁ
Made use of non verbal communication (vis

aids, etc.).

e

Involved the audience in :he practici. =.i

the demonstration.

Understood and answered adequately

guestions asked

. Showed competer ; it the technical area of

topic <discusser .

The demonstration convincea you that

practice preseated is beneficial.

~

#

T |Necds
\ccept- |Improve-

ual

f—

ble went

the
/ v




HANDOUT 20B

1. Demonstraticr. - Crm= .z

2. Why is this demonstration impsr®ant to your audience?

w o G T

< thl
.

g |

t R [

3. Materials needed for this_demonstratiom... .

Equipment and Supplies.

(1) ' =
(2) |
3 . e

) e

visual Aids and iandouts.

(1) - L J—

(2) . S ——

(3) L i

.



_ | . Handout 20B -- Page 2
S Planning a Method Demonstration
s
/{ . . .
(-~ 4. Presenting the Demonstration: -
- -
STEP-BY-DEMONSTRATION - KEY POINTS
! !
j
j
!‘- )
'; L
: \
o ;
5. Summary ) |
. “7 | !
! . ] o . o [ ‘
6. Thank youjand Goodbye (handshake) - /
. 7/,
/

FR o
N
AN
i
1
\
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It is very 1mportant that you have clearly in your mind the
exact purpose of your demonstration: If ypur purpose is not

clear to you, you will not be able to communicate it clearly

to Someone else. - -
! : ’ o
The flrst thing you must eonsxder in giving a demcnstratlon

is your audience. The fciiodang is a list of questions whlch

should be con51dered ‘wher n3.- 7ina a demonstration.
Bow,largc ; you. zudience?
1s there . .ptimum size?

What is the audience interest?

J
i
:
|

- What is the audiencé's age? @ ==
¥ What is the audience’s level of education?

How much does the audxence know about the subject?

O U W N =
LIgn 3 4 .

Key points: - .

7. If the subject Oof demonstration is new to th

; audience, can it be related to §One , experience o

B subject common to all? -
8. Does 1mplement1ng demonstrat;on .teLanigues invoive

flnanc1al or emotional risk to members of the
audience? . ’ i

La iR

—,

Plznping )
Secondly, ‘'you should u'an the prooedure -step by step to

elminate confusion, keep things moving smoothly; ensure

corrzct results and, 'most lmportant of all,.

matter. : e } )

1. You shqgld limit the scope of the demonstrétion, so that
it covers only one subject, carn be covered well and is

not so iong as to lose the attention of. the audience.

2. 1f ,the demonttration is -+ a series - of

demqnstrat;BhE neceusary to coi -~ v-.rplete idea, try
to inctuasr a minimun of mate.;;i- i necling it to

succeeding demonstr:t;ons
/

necessary t¢ do -the—demonstration. Do nctc rel & ~on

people  to bfing a necessarzﬁlmplement or matgrial +hen

they come | to the demonstration. Have it 'éeag
beforehand./- T | .

/

3. Be sure you nave all the materials and 2m§iéﬁéhts



Handout 20C -- Page 2
Method Demonstration Guidelines

4. Will the villager have all the tools and materials
necessuly to 1mplement what _you have demonstrated? If

5. Be sure you can handle the tools necessary for the
demonstration sufficiently well to be credible. ,

process?

7. Know all technical terms necessary for the demonstation.

8. 1f the demonstration is new to you, do it by yourself
once to be sure of steps, problems, etc. °

9. Think about ways to reinforce learning (i:e., will it be
necessary to work with each person who attended the
demonstration on an individual basis? A repeat

demonstration?).

10 Think of ways to get people to.come ({(for exampie,tsend
word with school <children; individual home visits;
community noticesj:

11. You may want to keep a list of persons who attended the

demonstration to help you remember who ‘will need a
follow-up visit and, if you are giving a series of
demonstrations; to know who missed which demonstration.

Visual Aids ] o 7 ] 7
Visual aids can play an important part in a demonstration. A

visual aid need not be a drawing. It can be a model, a
finished product, a picture or % photo.” Any visual aid used
should be an  integral part of the demonstration_and not
S6méthihg ﬁhiCh ﬁill bé distraCtihg iﬁ 1t?élf. Thé fbllbﬁihg
aids for a demonstration.(since the meaning of "visual aids"

may differ from what you intend or to what villagers
understand in their culture): '

1. Does the demonstration .require visual aids?

2. Can something else be used more effectively?

3. Do the aids need to be drawn? ) o
4. Should they be drawn before or during the
, demonstration?

5. Is the audience acquainted with visual aids?

6. Is it simple enough to be understood?



Handout 20C -- Page 3
) .
Method Demonstration Guidelines

7. Are you Sure your picture convgys the message you
intend in a cross-cultural situation?

If the demonstration has been carefully planned, the actual
demonstration Should go well. .

l.

w.
.

(8] [ -3
. .

o < o
.

(Vo N1
.

Begin with a simple introduction, thanking the people
for ~coming, particularly any community leader (s)
present. Shake everyone's hand.

audlence 1nto a dg;gg;gd dlscu551on wh1ch will lead to
the realization of the need for or usefulness of that

project, ,method or process which you are about to
demonstrate.

Make sure the part1c1pants provide or you state at least

3 reasons for adopting the new practice at the beginning

of your éemonstration. If they do not understand the

why of the demonstration, they probably will not be very

mot1vated to listen and partxcxpate.

Work through steps aceording to your plan, explaining

each step as you go. fThis is particularly important

when the steps have a specific order:.

Have visual aids at hand so there will be no
Interruptxon whxle going to get them or taking the

When you are finished, summarize the procedure.

Offer to help all the part1c1pants when they try what
you. have _demonstrated. Set a specific date for
individual help if the person shows sufficient interest.

Thank the people aga1n for attendlng the demonstration.
Do a farewell handshake.-
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Adapted from Journal of Economic Entomology, Aprll 1978, pp.
254-256, voluie 71. number 2 by A.V. Schoon Hoven.

ADDRESS: Centro International de Agricultural Tropical-
Apartado Ae€ro 6713 Cali, Colombia

.Ancient Indian methods protected stored pulses (beans) from
weevil attack by using vegetable oils. Cow peas treated with:
groundhut oil (5-10 milliliters per kilogram) protected seed
up to 6 months while preserving germination, The thin oil
layer is believed to block oxygen supply to the embryo of
this storage pest. o

Vegetable o0ils were tested to protect stored dry beans,

Bhasﬁglnﬁ_ﬂulgazls L., against attack by a geevel Zabrotes

Subfasciatus. This pest and some other weévils affix their
eggs to the seed coat within a protective cover. Different

vegtables oils (African palm, cotton seed, maize, soy bean,

peanut, or coconut palm) when mixed at the rate of 5-10

mllllllters per kllogram of see all prov1ded some control for

over 75 days, in this test. African palm o0il and crude

cotton see o0il gave nearly complete protection at the 5

milliliter ' per kxlogram of seed treatmgent level. Manuail

mixing of o0il . gave significantly 1less protection, than

mechanical tumbier mixing (35 rpm for 5 minutes).

Apparentiy, maﬁuai mixing did not completely cover the seed

refined oils; but also contain more ant10x1dants, which delay

rancidity: Raq{xdity could be a negative side effect of oil
treatments on aste: These o0il treatments. are non-toxic,
preserve seed germination and are simple and 1nexpen51ve to

apply by the small farmer or consumer; ‘

NOTE: 5-10 milliliters per kllogram is equal to 1/2 to 1
teaspoon per pound. ,

195
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Culturally acceptable? (Meets an established

need?) o B
&

Large enough?

Ease of maintenance?

What does it cost? (What is the mix of local and

imported resources used?)

Design review accomplished? (Modifications to

improve it; performance checks; such as air fiéw;)

¢

Temperatures achieve? (Rxght temperature range?

Adequate range of vent size openings?)

Simplicity? (Uses the 1least: items to make;, is
understandabie; does most easily the Jjob which
needs to be done?)

Suits the user population?. (i.é., 1ight enough for 4
kids or women to move if that is requxred?)

Construction process? (How d1d it go? How to do
it? Lessons learned? Problems/solutions? Time to

build?)




Please rate your dgeneral satisfaction with

HANDOUT 27A

aining

i
o
!
(adl
(o 8

program:

1.

General satisfaction:

5

-9

1 2 3

Not Satisfied Extremely

2:

[¥8]

at all | Satisfied
Have your expectations been met? Why or why not?
Which session proved mpst ugéégié
Which session was not useful? ¢

Do you have any specific feedback for any of the -

trainers? :

£
vl
]
!
)|

What has gone .
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APPROPRIATE TECHNGROGY
INFORMATION AND RESOURCE LIST

Information Collection & Exchange

Office of Multilateral and Special Programs

ACTION/Peace Corps

806 Connecticut Ave. N.W:
WAshlngton, D.C.: 20525

{for program and traxnxng honﬁnals, and

approprxate technoiogy information)

Farallones Institute ‘Rural Center
15290 Coleman Valley Road
occidental, CA 95465

Farallones Institute Uirban House

1516 5th Street
Berkeley; CA: 94710

(pians, drawxngs, pubixcations, info)

ﬁprovechor;qggxtute
359, Polk Street
Eugene, OR 97402

503-929-6925

924 Anacapa St., Suite B4

Santa Barbara, CA 93101

(drawings; publications, info)
Institute for Local Self-Reliance
1717 18th St;; N:W:

Washlngton D.C. 20009

(charts, drawings, publication, info)

New Alcheny Institute

237, Hatchvxlle Rd.
Eas; Falmouth, MA 02536 )
(info and monthly "journal)

gpprbpriatefTechﬁblbgy Iﬁtgrhatibhal
1724 Massachusetts Ave. N.W.
washington, D.C. 20036

202-293-9270

{funding & lnfo for Third World groups)

Hesperian Foundation
P.O. Box 1692

Palto Alto, CA 94302
415-327-4576

(Health & self-help info)

INFORMATION WITI! PUBLICATIONS
Newsletters and books

Volunteers in Technical Assistance
1815 N. Lynn St. Suite 200
Arlington; VA ' 22209

(monthly newsletter; technical
assistance service & VITA Village
Technology Handbook in Spanish
and English)

Appropriate Technology Project
Volunteers in Asia

ch 4543

Stanford, CA 94305

(excellent A _Eprnpriafégmechn01Q54

Sourcebook to get you to what you

are looking for)

Intermediate Technoiogy Deveiopment
Group

9 King éi*

London WCQE BHN

ENGLAND

(quarterly J

Eechnq%gzz,- if you only have one

to subscribe to, this is it! and
publlcatlons 115t on everythlng
you can imagine) o

International BS;ﬁCiEtibhrfbg the
Advancement of Appropriate Tech-
nologies for Developing Countrles

Un1versxty of Michigan

603 East Madison

Ann Arbor, MI 48109 :

313-764-6410 o
(monthly journal called Rppretech)

oy
(U]
QO
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Transnational Network for Appropriate Technologies {TRANET)
P.O. Box 567

Rangeley, ME 04970 o i
(excellent networking and ideas-oriented newsletter)

Vecinos Mundiales/World Neighbors )
5116 North Portland Avenue '
Oklahoma City, OK 73112 o o
(quarterly magazine in both Spanish and English; excellent for

material on work you might do in community development)

Brace Research Institute 7
McDonald College of McGill University S
Ste. Anne de Bellevue,; P:Q:

HOAR 1CO Canada

(lots of technical information)

canadian Hunger Foundation

75 Sparks Street

Ottawa, Ontario

KIP 5AS Canada N
{last two groups have jointly published

A Handbook in Appropriate Technology)

Technical Assistance Information Clearinghouse
{(TAICH) - - - '
200 Park Avenue, South

New York, N.Y. 10002 . )

(newsletter on world issues) .

Whole Earth Truck Store

.558 Santa Cruz Avenue

Menlo Park; CA 94025 B 7 ) o 7
(bibliography list and mail order of anything, alomst!)
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Descriptive Bibliography of Solar Dryers and Storage Devices

AL

Solar Dryers 3
) S , I
I: A Survey of Solar Agricultural Dryers - Report T99, Dec. 1975.

Thls Survey conta1ns the hgstory, use, plans and drawings of solar

dryers from throughout the world. Locally deSIgned and .built dryers

are of special interest. Full of technical data and useful drawings
and plans.

2. Preserving Food by Drying. A Math/Science Teachin

A very good teaching manual for people involved in education at the
junior high or high school level. Describes the physics of solar energy
design and the physiology of dryed foods, health and nutrition.

3. Proceedings of the Solar Dryer Workshop, Manlla, Phll;pggnes, 1978.

Focus of this book is the drying of foods in humid tropical regions

of the world: More technical; less practlcal.
Drying and Storage

1. Postharvest Food Losses in Developing Countries:

An excelient book doscrlblng food Iosses and how to control them:

Complete with photographs of 1mproved storage devices from ?E?“ﬁQ,,

the world. Focus on using low-cost improvements which utilize local
mzterials and resources.

2. &mall Farm Grain Storage

A complete manual on solar dryers,,béCkéupfheaters;,iﬁproved storagef
devices; and enemies of stored grain. Good information on control of

insects and rodents. Full of clear drawings, charts, and plans.

3. Village Technology in Eastern Africa

Focus on 1mprDV1rg heaith and
the use of appropriate technoiogxes.

and improved food storage devices.

Short section on solar dryers

Grain Storage

1. Appropriate Téchhoiogy for éraihsétorage,. X

8 weeks u51ng the dlalogue approach to community development. Focus
on improving local grain storage technlques using simple, low-cost,;
Jocally designed and built devices.

. 200
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Aruitoxt provided by Eic:

3.

Programming and Training for Small Farm Grain Storagée

Complements Small Farm Grain Storage, with focus on methods of
taking that information to farms and rural areas.

H

Handling and Storage_ of Food Gralns in Tr
#12, Hall, D.W., 1975, 2nd Ed., Food and Agrlcultural Organization of

. - the United Nations, Rome, ITALY

An excellent. detalled and hlghly technical handbook on storage of

food grains, from small-scale to 1ar§e scale: Fuill of useful infor-

mation for trainers, agrlculturallsﬁs and extension workers:
2

1_3‘



Handout 27D .

- - K
. Solar ﬁ;gsngr;ﬁaw;ggfavéa_fasa Storage Bibliography f
" REAN : , —

i. SOLAR DRYINGAIN—THEAQRerGS, Meals For Mxllions/Freedom From Hunger

Foundation, P.O. Box 680, Santa Mohica, CA 90406, USK
, .
2. SUN DRYING YOUR FRUITS ﬁﬁD VEGETABLES Unxted States Department of
Agriculture, Washington, D.C., USA. o : :
. |
"3. PRESERVING FOOD BY DRYING, Peace Corps, Information Collection and
Exchange;, 806 Connecticut Ave., NW., Washingtoh, D.C. 20526, USA.

4. APPROPRIATE TECHNOLOGY FOR GRAIN STORAGE, 1976, Economic Development
Bureau, 234 Colony Road, New Haven; CT 06511, USA.

5. PROCEEDINGS OF THE SOLAR DRYING WORKSHOP, Manlla, Phxlxgpxnes, october

5 18-21, 1978, Bureau of Energy Development, M;nlétry of Energy.,
Fort Bonifacio, Makita, Metro Manila, PﬂiﬁiPPrNES.

6. SURVEY OF SOLAR AGRICULTURAL DRYERS, fé&ﬁﬂxca%nggqrt T 99, Brace Research
Institute, MacDonald College of McGill University; Ste Anne de Bellewvue; .
guebec, CANADA HOX 3MI. o .

7. PUTTING FOOD BY, Hertzberg, R., Stephen Greene Press, Box 1000,

Brattleboro;, VI 05301, USA. '

8. SMALL SCALE GRAIN RAISING, xbggiaﬁ, G. Rodale Press, ’mnan—s—; Perinsylvania, ﬁéix:

9. VittﬁGE”?ECHNOLOGY IN EASTERN AFRICA, UNICEP, Eastern xfrlca Reqxonal Offxce,
P.O: Boi 44145, Mairobi; KENYA.

10: EGOD,PRESERVATTONiigﬂRAE HOME TECHNIQUES, Vol. 5, FAO, Economic and Social
Developnent‘ feries; Fa0O, Rome, ITALY.

11. MANUALAgﬁglméééﬁEngEAngﬁND VILLAGE-LEVEL GRAIN STORAGE METHNDS,
Dichter, D &:Assoc., 1978: - %

12. HANDLING & STORAGE OF FOOU GRAINS IN TROPICAL AND SUBTROPICAL AREAS;
Hall, D.W. 1975, 2nd Ed. Food and ngricultural Organlzatxon of the
Ur.ited Nations, Roie, ITALY. : :

13. POST HARVEST FOOD LOSSES IN DEVELOPING COUNTRIES; U:S: National ﬁcademy
of Sciences; 1978. . ; :

14. SMALL FARM GRAIN STORAGE, Peace Corps Irformatxggfgbllectxon and Exchange,
806 Connecticut Ave., NW., Washington, D.C. 20525, USA.

15. SOLAR FOOD DRYER, Rodale Plans, 33 East Minor St., Ewmaus, PA 1804°.
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Aruitoxt provided by Eic:

16.

17:

18.

Handout 27 D

E Page - 2 -

&

-

s

?ﬁésgiﬁﬁiﬁé AND TRAINING FOR SMALL FARM GRAIN STORAGE, PC ICE, 806 '

Connecticut Ave., NW. Washington, D.C. 20526

POSTHARVEST GRAIN LUSS ASSESSMENT METODS, American Association of .

Genéral Chemists, 'St. Paul, MN, USA.

PR
[
4

81

o
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HANDOUT Al

This handout is intended for those who would. like more
technical information on the design of solar dryers.,
Technlcal 1nformat10n,,1s glven 1n a step—by-step method,

for any crop under any cllmate condition by shOW1ng many
examples. This handout refers to and complements other
handouts in the Participant's Notebook, especially Handouts
25, 2B, 5B, 5C, 6A, 13A, 13B and 13C. The following acts as
a decision-making flowchart, reference guide as well ag a

table of contents. . §
v ." .

Before you begin- to de81gn a solar crop dryer, you need to

decide on the crop to be dried and the weight of the crop to

be dried at one time. Then follow these steps:

+ Step A; How to flnd percent moisture, wet basis

Step B, How to fxnd the weight -of water that needs to

be removed from your crop

Step C;, How to find out how much air has to pass

through your crop to dry it

Step D, -‘How to find the voiume of air from the weight

of air
Step E;; How to find Eﬁé flow faEé Ehféﬁéh the atYét

- _Step-F,——How—-to-find the area of solar collector needed’

£

Step G, How to figure vent area needed

& .
Then compile this information into a rough plan, model or
design, evaluate it for cost, simplicity, feasibility, etc.
‘and either build it or re-design it, .repeating the above
procedures; -using different numbers {i.e., try drying less
grain, or pre-dry your crop by air-drying, or install -a

fuel-fired, rainy season dryer, etc.)

- 204




Handout Al ~- Page 2
Technical Solar Dryer Design Information

How to find percent moisture (M), wet basis:

M = w ’ Example:
Where: ; 10kg of fresh maize
; weighs Bkg when dry
M = percent moisture o ‘
w = 10kg
w = weight of wet sample _ -
o d = 8kg
d = weight of dry sample S
. . 1008 (10-8) 1008(2) L
*dry = oven_dried at_2220C M= 10 = 10 = 20%
(450°0F) for 48 hours
Step B y
How to find out how much water (mg) must be removed from your
crop: :
Use the formula: Example:
oMM M) How much water must be removed from
mw = 100s. - Mf . o . 777”””; S
. 100kg of groundnuts in reducing the
where: -
S ) ) o initial moisture of 26% to the final
mg = mass (weight of water to S
be removed) moisture of 14%?
Wi = initial mass (weight) of I
crop to be dried ubstitu t}DS=,,,
‘Mj = initial percent moisture my = 100 - 14
of the crop B o ' ,
B L = 100 x 12 = 14 kg
Mg = final percent moisture 86
<

of the crop




Handout Al -- Page 3

—_— L
fechnical Solar Dryer Design (gnfarmqation

o
How to find out how much air has to pass through the crop to
dry it. ) '

There are two methods:

i. using the psycrometric chart, and
2. using the energy balance equation.

moisture content of 22% to the final moisture con=

tent of 14% using the dryer shown:

Example: You want to dry one kilogram of rice from initial

Section view through a solar rice

dryer:

— Solar .
— Collector

Inlet —» = : b :
nlet . ) Y

- 206



Handout Al -- Page 4

The ambient air temperature (t; in the diagram) is 309C and
the relative humidity (RH3; in the diagram) is B0%. Ambient

air is shown as Point A on the sample psychrometric chart:

(kg vapor/kg dry air)f

Humidity Ratio

&

B on the psychrometric chart. The path A - B represents the

heating of the air in the solar collector, keeping a constant

humidity ratio and so moving parallel to the dry bulb

temperature axis. As the heated air passes through the rice,
it picks up moisture. from. the rice and cools down, moving
along the curve of the wet bulb temperature. Initially;, when

= the rice is quite wet, the air picks up a lot of moisture
' : from the rice. This increases the relative humidity (95% =
RH); and lowers the temperature to 31°C (to t3), which is

.Point C on the psychrometric chart.

207
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Technical Solar Dryer Design Information

Later, as the rice becomes drier, the air picks ‘up less
mosture from the rice and its relative humidity (75% = RHy)
‘does not increase as much and the temperature (359C, tg) does

not drop as much. This is Point D on _the psychrometric

chart., The humidity ratio rose fiom 0.0225 (Point B) to
0.0275 (Point D). The difference (0.0275 - 0.0225 = 0.005)
is the amount of water (kg water vaper per kg of dry air)
carried away from the grain by the air.

The equilibrium moisture content (EMC)_ (see Handout 13B) of

the rice at Point C can be fouhd in Table 1, "The Equilibrium

Moisture Content of Rough Rice, Per Cent Wet Basis": t3

=319C and RH3 = 95%. By interpolating and extrapolating the
‘figures in Table 1; Point C has an EMC of 18% (which is still

too high for one year's safe storage).

The EMC for Point D (tz = 340C and RHy = 75%) can be

interpolated from Table 1 and found to be 14% (which is the
desired final moisture content and the moisture content for

one year's safe storage).

Table 1: Equilibrium Moisture Content* of Rough Rice; Per ceént We

Basis :

Dry Bulb .
Temperature - _ Relative Humidity of Air (%) e —
(°c) . 20 30 40 50 60 70 80 90

11 12 13 14 16 19

[« + [

10
10 11 13 14 15 18

~

20

, 30 9 ii i2 - 13 15 17

~d |
N W Wl Wl

8 10 i1 12 14 17

[« )]

40

*# pquilibrium Moisture Content is the moisture level at which

rice will stabilize when exposed to  the temperature and " rel
humidity levels shown. '

a

t

rough

ative
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Technical Solar Dryer Design Information

The amount of water to be extracted from lkg of rice in this

case can be flgured u51ng the equation found in Step B of

this hahdout:

From the definition of Humidity Ratio {weight of water vapor
in the air to the weight of dry gases in the same air), it
foliows that the mass of air needed (mz) in this case;, where
Humxdxty Ratxo rose by 0:005;, is:

| _0.09%3 kg iété? .~ = 18.6kg of dry air

with the equation from Step D of this handout: PV = ma Rt

Whete P = 101.3, kPa- (normal barometric pressure at sea

level); and

308K (35°C, ©K

t 273 + ©°C), and

mg

N —fig—- RE- _18.6 x ,291 x 308 o
Sy = P 101.3 = 16.5 m3

18.6 kg, then
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The Energy Balance iS§ an egquation that expresses_ the

following idea mathematically: The energy available from the
air going through the food inside a dryer should be equal to

the energy needed to evaporate the amount of water to be
removed from the crop.

The task in solar dryer design is to calculate and then
achieve optimum temperature (tg) and air flow (mz per time)
to remove the specified amount of water (m@).

The formula is: mg Cp (tj - tf) = my L

Where: i

my = mass (or weight) of the drying air

ép = specific Heat Capacity of Air

Cp = Amount of heat air can hold per aégféé of its

tem mperature rise.

Cp V
1.02 KJ/kg°C

. EXAMPLE.

7ggiﬁ§§§_mpre heat energY (E) can be held if the

temperature of 3kg of air rises from 35 to 300C?

E = 1.02 RS/EQUE x 3 kg X (46:35) ,
B N
= 1.62 x 3 x5
E = 15.3 KJ (K3 = kilo Joule. 1 RJ = 1 BTU
= 0.25 Kcal) ‘
t; = initial (or ambient, or inlet) temperature
tg = final (or._ outlet, or maximum) temperature
(see Handouts 2A and 13C)
m, = mass (or weight) of water to be removed by

evaporation (see Step.B)

210
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Latent Heat of Vaporization of water

r“
I

= amount of energy needed to vaporize (evaporate) each unit
{(gram, pound, etc.) of water from the crop.

L
i

For free water in an open pan, L = 2,400 KJ/kg (KJ = Kkilo
Joules, a measure of energy). For water from crops, it's a
bit more because the water has to be extracted from the crop.
L also varies with temperature an moisture content, but uze
the amount 2,800 KJ/kg in your calculations.

We have calculated above (using the formula from Step B) that
the amount of water to be removed (my) = 0.093 kg. We know
the two cornstants, L = Laternit Heat of vaporization = 2,800
KJ/kd, and Cp = Specific Heat of Air = 1.02 KJ/kg©°C.

Assuming initial -temperature (tj) = 45°C and the final
temperature (tg) = 320°C, we can substitute into the Eneigy
Balance ‘Equation: ‘ . :
(mz C@ (t; - tg) = my L)

to get:

B A 0.093 x 2,800
1.02 (45-32)

19.6 kg of air

ct
h

St
It

We can translate

his figure E67ﬁ3 using the Rule of Thumb

t
from Step I': (1 kg £
17.3 m3 of air.

§ﬁ§”;§5§ﬂﬁ§_6f air calculated in Method Number 1; using the
Psychrometric Chart. However; the results are close enough
for solar dryer design work.

o f air = 0.9 m3 or PV = m3z Rt and we get .
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How to figure volume (V) of air from weight (my)

temperature (t).

-~

Use the formula: PV = mz R t

s I

here:

= pressure (in kiloPascals, or kPa)

-1
i

<
|

= Volume (m3) .

U

t = temperature (®Kelvin, or %K) (9K = 273 + ©€)

mg = mass.(weight) of air

R = A constant factor, equal to 0:291 kPa m3/kg OK

Example: |

What is the volume of 1kg of air at 3009k (27°C) and
barometric pressure of 101.325 kPa? v

1 kg x 0:291 x 300°K"

Substituting: 101.325 ..V
0.86 m3

V = 87.3/101.325
(The Rule of Thumb is that the volume of 1lkg of warm air
(350C or 3089K) and normal pressure (P = 101.325 kPa) is 0.9
m3. Notice how the volume of air changes slightly with

temperature and relative humidity on the psychrometric chart.
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.

How to figure air flow rate:

Example:
We want to dry 1,000kg of rice. We know; from Siep C, that
it takes approx1mately 17 m3 of air per kg of rice; so for

1,000kg, we will need 17,000 m3 of air total: If we assume

it will take four days to dry the grain at 7-1/2 hours of

sunshine per day, this air will take 30 hours to flow through
the grain, which is: :

17.000 m3 - 566.67 m3/hr = 9.44 m3/minute
30 hours_ e

Sten B

How to figure area of solar collector needed:

Use the formula:

Energy Avaiiabie , Q xE x D
Where:
A = Area of solar collector needed, (m?)

My = mass (weight) of water to be evaporated
(6093 kg water x 1, 000kg grain = 93kg)

kg grain
t = iatent heat of éaporization = 2,800 KJ/kg
R = a constant to convert from kJ to MJ = 1 MJ/1,000 kJ
0 = the daily insolation rate = 15 MJ/m2 day
\E*E\tﬁe efficiency of the solar collector = 25%
D =\;umber of days = 4 (from step E)

Notes: *MJ\ mega Joule = 1,000,000 Joules = 1; 006 kilo -

Joules = 1,000 kJ

*Typlcal\insolat1on rates range from 5 - 25 MJ/ﬁz\
day, bLt\QEE 15 MJ/m2 day

\

N

. . ;; ) \ | 213 — v
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How to figure vent area (two methods)
Method 1
If you have the required flow rate already figured (see Step

E), then use this formula:

' Vent Area (cm2)

.

N
™ x & E (9C)

Example:

Step E shows a flow -ate of 9.44 m3/minute is required to dry
our 1;000 kg of rice_ in _four days. Checking our other
resources _(Handouts 2A, 13C) we find that the maximum
aliowable drying temperature for rice for human food, is 45°C.
111 Clhange in temperature

The ambient air temperature is 30°C.

(/ &) = 45°C = 309C = 15°C. Assume the vertical height of-
the dryer is 4 meters between inlet vent and outlet vent.

. 9.4 m/min = 3,047 cud

0.0004 V4 x 15 x . 0:0004 x 7.75

1f you have calculated a collector aperture (area) and have
some idea of solar intensity (Insolation Rate), then use this
formula: : ] ‘

Vent Area (a?) = 0.0l x A t VHeight m x A £ (O
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Technical Solar Dryer Design Information
- Assume that a maximum of 15% of the total dadily radiation
falls in the hottest mid-day hour (0.15 x 25 MJ/m< day = 3.75
MJ/m2 hr). Converting to kcal/m? hr, -
3.75 §a, x 239 ﬁEW = 896 ké’céi/mé hr
mé hr . - MI/m

Use the colliector aperture (A) found in Step F: A = 17.5 m?

2

Let A t = 150C and Height = 4 m
Substituting:

cm

vent area {(am?) = 0.0l x15% Vamx156c . = 0.15x7.75

S ‘Note:This vent size area has been calculated using a very high

i inolation rate. By substituting a high insolation rate,
gour vents will be _large _enough to always prevernt

overheating, even under the most intense sun conditions. - If
the sun conditions are not at their maximum, you can always
close the outlet vent to raise the internal temperature o

the dryer, if necessary. _(For example, with the lower
insolation rate of 15 MJ/m2 day, the vent area will only need

to be 8,030 cm?, or about Lalf.)

L
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THE PSYCHROHETRIC

CHART
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The upper curve of the chart is for saturated air

wet-bulb and dewpoint temperature.

(The word "dewp

and is labelled
oint" arose from

the observation that dew forms on grass when the grass cools, by

radijaiton to the sky, to a temperature equal to or less than the

wet-bulb temperature of the air above

it:)

-

The other curves on_the psychrometric chart that are sim

\ -l.\
'
|

\—h\
I

lar i

\=\

shape to the wet- bulb line are lines of constant relative humidit:
(in 2). By definition, relative humidity is a ratio: the part131
. pressure of the water vapor at a given temperature = the saturation
pressure of the water vapor at the same temperature. The scale at
the left side of the chart gives the pressures.
ot S —7 0.04
6.0 Psychrometric Chart for
" Barometric Pressure AV §
N : e A N
: f;ik325,kPa ’ AN A
5.0} N X~
5.0 \\: A o
VAAY 1H0.03
a.0f KN NS
. X /\/ 3 o\
X A AS H0.02
3.0 ' 7 2 AN |
7 xS %
N Y
o P WAL k.
2.0 G 5 ~X
S\ XN o.01
~\- o \
L - | \*5; . \
1.0 . NGB
_ ~ N é

Dry bulb temperature (°c)

The straight lines .sloping gently downward to the. r1ght are 11nes

of constant wet-bulb temperaturps.

The intersection of a dry-

bulb and a wet-bulb line gives the state of the air for a given

moisture content and relative humidity.

The lines of constant

wet-bulb temperature also give values of constant enthalpy
(total heat content), measured in heat units per unit wemght
of dry air.

°
f

i - oip
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nolume;iifﬂiyméi}; the volume occup1ed by one k1lagram of dry

-air under the indicated conditions.

In examining a psychrometri

M- £ v

Eﬁart; note that:

cesses in wh.ch air is heated or cooled without change in

c hout
ture content give horizontal lines. Heating along such

s will decrease the relative humidity, while cooling .
inerease it.
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‘change in heat content). These lines typlfgfﬂrgjngfgro-—'

cesses in which air _is passed over the surface of wet =

material and _is cooled by evaporation of water from the

material. Lines of constant total heat.parallel these
wet-bulb l1nes._ -

. dry bulb temperafuré, the denSIty of air decreases as
either the temperature or the relative humidity rises.




PLOTTING AZIMUTH AND ALTITUDE
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Step Find the azimuth of the  Step 7 F1nd the a1t1tude by :
obstacle (tree) by lining up your - Tining up your ‘eye Wwith the
.eye, the center or the compass ‘ * top of the obstacle along the
and the obstacle. B sure the straight edgefoffgﬁe protrac-
compass is corrected for magnetic tor.  The plumb bob W1]1 reg-.
jster the altitude, 20 in

.
©w
@
Q
©

.
=

.

K.-))
©
TS
T
hed
=]
—
=T
} 9
-]
L
o
g

variation.

obstacle; 1600 1n‘th1s example:
' 7

50

40

0 ' 90 160 180

Read the azimuth of the
th1s examp]e.°

Solar Az1muth (Degrees)

(150 from Step 1) and the a1t1tude (20
as shown: If

,from,Step,Z) §¥ the shade. mapping worksheet as show
image. of the.

the December sun path does not cross the e,
acle will not shade the collector

obstacle (tree {,7the obstac
at this so]ar site

Locate a1l passibi ;bstacles angfg]ot thém on the shade
Analyze the data to determine if the

mapping worksheet. Analyze the data 1o C€
potential solar site is actually a good so*lar site: - 218
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Solar Altitude: (Degreses)
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HANDOUT AS

THE OFPISA PROBLEM SOLVING MODEL

_ ler said that a problem well stated is a problem
solved. " In order to state a problen completely and well, as
much relevant information as possible must be gathered. The

Buckminster Fuller

following model is designed to assist in the definition o7 the
s aspects and an acceptable

.problem, the examination of all it pect

he conflicts and challenges presented by it.
In the model,; first the original problem is stated. This may also

1 el,
be a goal, 6BjeétiVé or issue.

Then, the factors relating to the problem are listed. The problem
librium between factors that

may be defined as a temporary equilibri —
1in In order to solve

move toward change and those that restrain it

the problem, the equilibrium or tension must be broken. The _
equilibrium may be likened to a force field: _the problem is held
static between opposing forces that push and pull; All factors
are listed that have any bearing on the problem: One 1ist notes
the driving forces toward resolution and_another notes factors that
serve as restraining forces. The journalistic "w's" are useful in
identifying the factors: who, what, why, where, when and how.

The problem redefined or restated is considered next. After all
the factors both for and against resolution are identified, the
This-may be a simple restatement of the

‘real problem may emerge. This-may be a simpl _rest
ntirely, based on

original problem or it may be another problem e

new information prov

Many and different ideas are generated by brafmstorming:
ons are listed without

“all ideas, suggestions and possible soluti

discriminating among them. These serve: to either increase the
forces driving towards resolution or decrease the restraining
forces: The brainstormed list may be comprised of logical,;_ _
sensible ideas as well as those that seem crazy or not at all
feasible. It should be remembered that most of the important

or major inventions of the world had their origin in a “"strange"
idea that somehow worked' Therefore; judgment should be suspended
during this phase and all crea
of their initial appearance.
To devise a solution to the problem, a selection and comparison
of the various ideas are made, thereby generating concrete and
potentially viable solutions.

Each potential solution. is evaluated to determine its acceptance
by those affected by it. If the solution is ‘not acceptable,
another solution must be tried. If it is viable, then it is

implemented and the problem has begun to be resolved.’

(as in -the leaning tower):

223

tive suggestions listed, regardless’

tion jded by examining the various factors. = _.."-—
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SOLVING WORKSHEET

Original Problem

Factors:
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Solution /
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