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ABSTRACT

It is now increasingly appreciated that while Traditional
Ecol ogi cal Know edge (TEK) has nmuch to contribute to the
managenment and conservation of renewabl e natural resources, as
well as providing powerful indicators for focusing scientific
research of the Western tradition, it is being rapidly |ost ow ng
largely to ineffective transmssion to younger nenbers of
societies. Further, whereas bodies of TEK have been docunented
in detail, extrenely little is still known about the processes
of its transmssion between or anong generations. This is a
serious omssion in the study of TEK since the ways in which it
Is transmtted within a society may provide crucial guidelines
for the design and inplenentation of extension and training
pr ogr ans.

In this paper (1) generalized characteristics of the process
of traditional know edge transm ssi on are hypot hesi zed, based on
a literature survey; (2 the fundanental socio-cultural and
institutional inportance inherent in the processes of know edge
transmssion is examned; (3) a brief enpirical case study of the
structure of the transmssion of traditional know edge in a
peasant community of the Oinoco delta, Venezuela, is presented;

followed by (4 a brief summary of a highly contrasting case from

Pol ynesi a.
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THE TRANSM SSI ON OF TRADI TI ONAL ECOL.OG CAL  KNOW.EDGE
KENNETH RUDDLE
Centre for Devel opnent Studies, University of Bergen, Norway

I NTRCDUCT! ON

Al t hough know edge is the foundation of social life, the
soci ol ogy of know edge, and particularly its transm ssion between
generations, renains a neglected field. This is extraordinary in
vi ewof the fundanental socio-cultural inportance of the process.
Smlarly, although children and young people participate
actively in economc activities of households in the Third Wrld,
little is known of their contributionto community life or of the
soci al i zation and transm ssi on of know edge to them and rel ated
processes whereby they eventual |y becone fully productive adult
menbers of society.

In rural subsistence communities inparticular, traditional
know edge is of central concern to the regul ati on and bal ance of
exploitative pressures that permt an ecosystem to maintain
stability and regenerative capacity. But, alnost w thout
exception, nost ethnographers, if they discuss childhood at all,
have little to say about how traditional know edge of specific
skills is transmtted. The inpression conveyed is that skills are
transmtted and acquired in a di éor gani zed, unstructured and
highly individualistic manner. Al studies of the ecology of

human subsistence and food procurenment neglect the processes



whereby information concerning either the preservation of the
systems integrity or its nodification are transmtted fromone
generation to the next.

Because continuity from one generation to the next is
inplicit inthe concepts of culture and society, the et hnographic
literature concerned wth generational transmssion  of
information tends to deal with questions of how children aré
incorporated into their groups in only very broad terns of
analysis of cultural and social systens. Such analysis is nore
informative about the totality of what children [earn than about
how they acquire traditional ecol ogi cal know edge about specific
tasks and skills.

However, it is clear from the persistence of social and
cultural forns that |learning at such general levels is not only
structured but also culturally specific: there is no reason to
suppose that the acquisition of particular traditional economc
and ecol ogical skills is any less so. The scanty data on the
subject bear this out. For exanple, Raum (1940) identified the
ages when Chaga boys are shown whi ch banana | eaves are best for
fodder; Wagl ey (1957) descri bed CGuat ermal an | ndi an boys recei vi ng
mni ature hoes; and Mead (1930) detail ed the experi ence of Manus
children piloting adult canoes. The typical way in which the
organi zation of subsistence training has been nentioned briefly
Is exenplified by the works of Hol nberg (1950) Levine and Levi ne
(1963), Read (1960), and Whiting (1941), anong ot hers (cf. Ruddl e
and Chesterfield, 1977).

The often fragnmented and cursory data on subsi stence-| evel

soci eties throughout the world, obtained by researchers from a
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wide range of di sci pl i nes, yield remarkably consistent
generalizations about certain structural and processual
characteristics of the transmssion of traditional know edge.
These nmay be summarized as follows (Ruddle and Chesterfield,
1977) : -
() There exist specific age divisions for task training in
econom c activities;
(2 Dfferent tasks are taught by adults in a simlar and
systemati ¢ nmanner;
(3 Wthin a particular task conplex (e.g., gill-netting,
in fisheries) individual tasks are taught in a sequence
ranging from sinple to conpl ex;
(49 Tasks are gender and age specific and are taught by
nmenbers of the appropriate sex;
(5 Tasks are site specific and are taught in the types of
| ocations where they are to be perf orned;
(6) Fixed periods are specifically set aside for teaching;
(7) Tasks are taught by particul ar kinsfol k, usually one of
the learner's parents; and
(88 A form of reward or punishnent is associated wth

certain tasks or task conpl exes.

Just as traditional know edge and its transm ssion shape
society and culture, so too, in reverse, culture and society
shape know edge. These are reciprocal phenonena, as is to be
expected. Thus vastly differing constructions of know edge and
processes of transmssion, as well as the social uses to which

know edge is put, occur worldwi de. To exenplify this, in the



second part of this paper | use contrasting cases fromVenezuel a
and Pol ynesi a.

Finally, a caveat is required here. It should be asked if
the topic we are examning is really "ecol ogi cal know edge" or
“envi ronnental (includingthe social environnment) know edge". The
former term inplies an awareness in a given society of the
systemc interactions anong t he conponents of an environnent; an
et hnoecol ogi cal construct. In the absence of such a concept, and
with the substitution of a unifying matrix inposed by an outside
investigator, which maght erroneously assune |ocal systens
thinking, the topic is really "traditional environmental

know edge", in its broadest sense.

THE KEY SO0 O QLTURAL ROLE G- TRAD TI ONAL KNOW.EDGE TRANSM SSI ON

In addition to its practical aspects of ensuring sustained
resource nmanagenent, the transmssion of traditional know edge
Is al so of fundanmental socio-cultural inportance to any society.
During know edge transmssion over several generations social
Institutions are gradual ly crystallized; routine or habitual ways
of doing things gradually becone the customary way that things
are done. Thus for children a community's custormary way
eventual | y becones t he gi ven-recei ved social world, an anal og of
t he bi ol ogi cal -physical world with which it overlaps, and which
for them wunlike for the originators of a system is a reality
of which they had no part in shapi ng.

Further, in the process of transmtting know edge to a new

generation, the transmtter's sense of reality is strengthened:
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"...if one says 'this is howthese things are done' often enough
one believes it oneself" (Berger and Keller, 1964). Thus "...
only with the transmssion of the social world to a new
generation does the fundanental social dialectic appear in its
totality.(And)... only with the appearance of a new generation
can one properly speak of a social world" (Berger and Lucknann,
1984: 79) .

The social world (enbodied intraditional know edge) becones
enl arged during transmssion. The original creators of a socia
wor | d woul d have been abl e to reconstruct the circunstances under
which that world was established (the process of recollection
enabl es recal |l of why an institution was established). But, of
course, each newgeneration of receivers of know edge under st ands
the history and context of its society's institutions only by
increasingly attenuated hearsay. The rationale underlying
"customi, "tradition", normative and actual behavior, and rules
and regulations nust therefore be provided to "learners" by

"teachers" via legitimating fornulae that are consistent,

conprehensi ve. and conveyed to all children.

That leads to the need for social controls to handle
devi ance and to ensure conpliance with social nornms. A person is
more likely to obey a rule that he or his local community has
established than one inposed externally, therefore there is a
need to control deviance by ensuring conpliance under the threat
of sanctions.

Institutionalization occurs in any arena of collectively
rel evant conduct, and the processes nay occur concurrently within

institutions fornmed concurrently in several arenas (e.g.,



agricultural activities and fishing activities, or, in
communities with mxed economes, wthout specialization, a
single institution may enbrace all productive arenas).

Al t hough there is no reason to assunme that such different
institutions wll necessarily cohere into one set of
institutions, the enpirical evidence shows that they generally
do so. Explanation of this phenonenon is of fundanental
importance for understanding the functions of traditional
know edge, be it ecol ogical know edge or any other branch of a
society's total stock of know edge.

The logic of institutions and that of the |inkages anong
them emerges not fromthe institutions per se. but fromthe way
in which they are treated by conscious reflection upon them by
those that operate within them Wen such reflection is comon
to the various operators, it provides a logical framework for an
institution. This logic also emerges fromthe reciprocity that
occurs anong operators of different systens, as anong fishernen
and farners, wonen and nen, and different age sets, for exanpl e.
Continual acts of reciprocity establish the collective
consci ousness of a logical framework for |inked resource systens
and their acconpanying institutions. (This can al so emerge within
a househol d[s] that practise a mxed econony.) In this way,
uni verses are shared and institutions integrated together.

Thus know edge assunes a pivotal role in any comunity:
Integration of an institutional order is understandabl e only in
terns of the "know edge" that its nenbers have and share of it.
However, this does not necessarily inply conplex indigenous

theoretical constructs about the character of institutions,




al though this, too, is of inportance. The prinmary know edge is

"pre-theoretical know edge: the sumtotal of 'what everybody

knows' about a social world" (Berger and Lucknmann, 1984). At this

| evel , every institution has a body of transmtted 'recipe
know edge' (Schutz, 1960) ...that supplies the institutionally
appropriate rules of conduct” (Berger and Luckmann, 1984).

Such know edge underlies the dynamcs of institutionalized
conduct and defines the areas of such conduct, as well as both
defining and constructing the roles to be played in the context
of such institutions. By definition, then, such know edge al so
controls and predicts all such'conduct by the operators within
a resource system S nce such know edge conprises a body of
generally valid truths about reality, any deviance from the
social order is a departure fromreality - a deviance that coul d
be variously interpreted as depravity, a synptom of nental
i1l ness, ignorance, crimnality, wlfulness, or asignof a power
struggl e ainmed at the eventual usurpation of authority.

Thus a society's stock of know edge, when either put into
operation or reflected upon, becones the |local world; it becones
co-extensive with "the knowabl e and provides the framework via
which that which is "...not yet known will come to be known in
the future” (Berger and Luckmann, 1984), i.e. the acceptance or
not of innovation. In these terns know edge is the key dial ectic
of society, since know edge about soci ety bot h captures everyday
social reality and continuously reproduces it.

For exanple, a body of know edge devel ops over generations
torefer to the various activities involved in a given resource

system say fishing, takes on a linguistic form This is



extrenely inportant, since:-

(D vocabul ari es defi ne speci es, habitats, weat her patterns,

sea conditions, seasons, fish behavior, and the I|ike;

(20 a collection of "recipes" nust be |ear ned in order to

fish both correctly and wi th consistent success;

(3) knowl edge is also a channelling and controlling force

that underlies fishing institutions;

(49 in the persistence and crystallization of fishing

i nstitutions know edge becomnes t he obj ective description of

the activity/institution; and

(5 an objective arenal/field ethnoscience of fishing

devel ops parallel with the activity of fishing.

Thi s body of know edge is transmtted to the next generation
as an objective truth during socialization, and so is
internalized as subjective reality. This transm ssion yields and
gives identity to a specific type of person, a fishernman, whose
(principal) social wuniverse is constituted by that body of
know edge. As a consequence, to be an active fisherman inplies
that there exists a social world defined and controlled by a
di screte body of arcane know edge about fi shing.

Only a fraction of an individual's experience is consciously
retained and thus "nakes sense". What is retained and shared by
persons pursuing a conmon ac‘tivi ty (e.g fishing) becones
codified - usually in specific 'Iingui stic terns - and thus can
be transmtted coherently to the next gener ati on.

"The transm ssion of the rréani ng of an institution is based
on the social recognition of that institution as a 'pernmanent’

solution to a 'permanent' problem ..." (Berger and Lucknann,
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1984). Therefore potential "...actors of institutional actions
must be systematically acquainted with these neanings. This
necessitates some form of educational process" (Berger and
Lucknann, 1984; second enphasis added), to structure the
transm ssi on of any gi ven body of know edge, such as traditional

ecol ogi cal know edge of fi shing.

THE STRUCTURE CF TRAD Tl ONAL KNOWN.EDGE TRANSM SSION IN A M XED

PEASANT ECONOWY |N THE CR NOCO DELTA, VENEZUELA

The traditional system of know edge transm ssion exam ned
on Quara Island, in the Oinoco Delta of Venezuel a (Ruddl e and
Chesterfield, 1977) is highly structured and systematic, wth
either individual or small group instruction. Enphasis is placed
on "learning by doing", through repeated practice over tine
rather than by sinpl e observation and replication. Regardl ess of
the conpl ex of tasks to be taught, a teacher's first step is to
famliarize the learner verbally and visually with the physical
elenents of the appropriate location. The entire conplex is
denonstrated over a period of time, proceeding additively and
sequentially from sinple to conplicated steps, the conplex is
divided into individual procedures that repeat those already
mastered. Finally, an enti re taek conplex is learned, with only
occasi onal verbal correction needed. When conpetent, the |earner
is allowed to hel p the teacher, and to experiment and use hi s/ her
own initiative, and the teacher gradually elimnates the need to
fill that role.

In terns of the generalized structure and processual
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characteristics of the transmssion of traditional know edge
noted above (p. 3), the systemon Quara |sland may be descri bed

as foll ows.

(1) Age

The learning of tasks is age-specific (Table 1). Learning
to recogni ze the names and characteristics of the commoner itens
of the biota is the earliest ecol ogi cal know edge transmtted.
Between two and five years of age, when a child is becomng
nobil e and learning to speak, he/she begins to becone famliar
with foodstuffs and other materials used to satisfy househol d
needs. A der children are nobile and verbal enough to be taught
task prerequisite to Ilivelihood activities, conplexes of
know edge associated wth household nmaintenance and the
preparati on and processing of food, and are taken to the fields
for the first time to observe cultivation techni ques. E ght-year-
ol d boys, nowready for fornalized instruction in food production
activities, are taught initially to use inplenments and techni ques
requiring a mninum of physical strength or skill. Gadually,
nore denmandi ng task conplexes are nmastered, until finally boys
of 11 to 14 years are prepared in conpl exes which are either
exceedingly difficult to performor are undertaken in dangerous

| ocati ons.

(2 Gender ‘
Labor is divided basically according to gender and age, as
are the skills taught to a child. Both sexes are instructed in

househol d and preparatory tasks (Table 1) , and with the exception
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of the use of the bush knife, in which boys are given special
instruction, the training of both sexes is simlar. Wile 8-year-
old boys begin intensive training in cultivation and
conpl enentary activities, girls continue to perfect skills
related to household naintenance, in addition to receiving
instruction in those aspects of cultivation for which wonen are
responsi ble. Though girls learn to sow and plant, to select
seeds, and to care for the dooryard garden, other aspects of
cultivation, animal husbandry, fishing, and hunting are taught
only to boys. Plant and ani mal identification, harvesting for the
pot, snall-scale fishing, and the care of aninals are |earned by

both sexes, nostly during early chil dhood.

(3) Sequenci ng

Task conplexes are taught sequentially (Table 2) , the
sinpler and nmore famliar parts being taught first. Ability to
identify food plants by nane and characteristic is among the
earliest skills devel oped, and once a plant’s characteristics are
known, children are trained in its procurenent from easily
accessi bl e sites, using inplenents of an appropriate size. As
strength and skill increase, training is provided for the
acquisition of a greater quantity of food, for entrance into nore
dangerous | ocations, li ke backsmanps, and for greater
discrimnatory capabilities.

Both task conplexes and individual tasks are taught
sequentially, building on skilfs al ready devel oped, until an
entire conpl ex of tasks has been nastered. Age and strength, as

wel | as skill and experience, determ ne advancenent to successive
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| evel s.

(4) Location

Children are taught to take advantage of the seasonal range
and local diversity of food resources, with the objective of
ensuring a full cognizance with all local food resources. From
earliest training in the dooryard garden, and in the river in
front of the house, children of both sexes |earn the rudi nents
of food preparation and househol d nai nt enance, as preparation for
participation later in food production. Later, the cultivated
field (for use of the bush knife, <child care and cultigen
identification) and pastures and grasslands (for horse-riding)
becone the sites for generalizing practice.

Qultivation tasks are taught alnost entirely within the
| ocal e designated for a cultivated field, for, with the exception
of early harvesting and plant identification, which is taught in
the dooryard garden, a child becone a cultivator in the fields
proper. Simlarly, except for learning to care for and feed
animals in the village, all animal husbandry instruction takes
place in pastures and grasslands. Children are trained to fish
and hunt in sites frequented by target species. Early education
takes place intheriver and cultivated field, but as a boy grows
and becones nore skilful, he is taught to fish and hunt in the

mor e dangerous backswanps and grassl ands.

(5) Duration
Although it is realized that learning to mani pul ate the

conpl ex deltaic ecosystemis a life-long undertaking, formal or
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structured training in subsistence pursuits lasts only for about
8 years, when boys are between the ages of 6 and 14. During this
period, specific times during the daily work routine are
allocated for instruction (Table 3) . The duration of these
periods is a function of both the conplexity of what is being
taught, and of the frequency with which training is undertaken.
Simlarly, the duration of both intensive training and t he nunber
of repetitions per session depend on both the |aboriousness of
the tasks, and the age at which the learner is introduced to

t hem

(6) Rei nforcenent

Children are punish only for breaching household rules
during early chil dhood, never for deficiency in skill. Children
| ear ni ng subsi stence activities are, rather, chastized when they
fail in a task by being nmade ashaned of their failure to fulfil
obligations both to themselves and to the non-food- producing
nmenbers of their famlies. Thus a «child' s reciprocal
responsibilities to its famly are enphasi zed.

Rewar ds, however, are not entirely lacking: small children
learning to cook may be given pieces of food for their
assi stance; boys are exhorted to learn cultivation tasks by a
promse of their own snall bush knife or of a small field of
their own;, and children of both sexes may be rewarded for ani nal
care with the ownership of a heﬁ or pig. Nonetheless, it is felt
that the principal reﬁard comes from proficient perfornance in
itself, and a steady progression toward becom ng acknow edge as

a persons "who knows".
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(7) Teachi ng Labor

The input of person-hours to instruction in all food-
production activities conbi ned conprises 14 percent of the total
| abor input required to operate the entire househol d subsi stence
system (Table 4).

Training in cultivation and conpl enentary activities, like
training in household chores, is alnmost a fam |y undertaking
(Table 5). Men are the principal teachers of subsistence
activities, and woren of household chores. Certain cultivation
tasks, like harvesting in the dooryard garden and sone pl anting
tasks, are perforned by fenales, who are also the teachers of
these tasks. Beyond the provision of a basic know edge of wld
fauna, inparted to the learner by his/her entire famly, and the
aspects of learning fishing, hunting and ani mal husbandry that
take place in the village, training in conplenentary activities
Is done by the father, sonetinmes assisted by a childs

grandf at her or ol der brother.

THE TRANSM SSION CF TRAD TIONAL KNOALEDGE ON PUKAPUKA: A
PCLYNESI AN CONTRAST

A striking contrast with the traditional education system
descri bed above for Quara Island :i s found on Pukapuka, one of the
Gook |slands, of Polynesia, as énal yzed by Borof sky (1987), and
whi ch appears to be typical of ﬁuch of Polynesia. In Polynesia,
much of | the corpus of traditional know edge is transmtted
informal ly, as on Rotunma (Howard, 1973) , for exanple. But, as on

Pukapuka, both formal and informal patterns occur.
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In Polynesia, the transmssion of traditional know edge
occurs within the all-pervasive context of "status rivalry"
(&l dman, 1970; Howard, 1972; Marcus, 1978; R tchie and R tchie,
1979; Shore, 1982; Borofsky, 1987), or conpetition over status
I ssues. On Pukupuka, such status issues of relevance to the
transmssion of traditional know edge are (1) social hierarchy,
dependency, and deference to superiors, and (2 autonony and peer
equality (Borofsky, 1987). Superior persons are deferred to by
virtue of their social rank, not because they possess a superi or
know edge, and as an affirmation of their own status and worth,
peopl e challenge, qualify or elaborate on, the know edge of
others (Borofsky, 1987). Further, know edge is not always
acquired or used for practical everyday purposes, since an
appearance of being know edgeable and the manipulation of
knowl edge are used to creat e/ enhance the status of an i ndi vi dual .

On Pukapuka, nost know edge is transmtted in the context
of an activity; inasituationally rel evant purpose of performng
daily tasks. This is simlar to the situation on the Pol ynesi an
island of Tikopia (Frth, 1936), as elsewhere in Polynesia
(Rtchie and Rtchie, 1979). Thus, for exanple, place nanes on
a reef and the names and characteristics of reef fishes are
gradual |y acquired as boys acconpany their fathers on fishing
trips. Some know edge, however, is taught-I|earned for enjoynent,
such as the entertai nnent provided by the narration of |egends
that, over tine, gradually socialize children into a group's
traditions. |

O Pukapuka, verbal instruction is rare, and both children

and adults learn by observation followed later by imtation, and
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| i ke Tubuai, another Polynesian island (Levin, 1978) , where
learning is based on close observation, formal instruction is
m ninmal, and questioning, especially by children, discouraged,
accept where it pertains to concrete situations. Cbservationis
of paranmount i nportance; "know edge i s somnet hi ng grasped vi sual |y
(Borof sky, 1987: 81-82), and nost Polynesians are visually
oriented toward know edge. Listening to the conversations of
others is a second inportant neans of acquiring know edge.
Repetition of observation, listening and practice is the
principal factor in the Pukapukan transm ssion of know edge.

Learners attenpt to maintain their own status vis-a-vis
teachers by thenselves regulating when and where they wll
acqui re know edge. Status is also the reason why adults do not
ask questions of others, since this would inply/reveal one's own
ignorance, and, on the other hand, mght cause the person
questioned to either |oose face or be subject to ridicule if an
incorrect or inadequate answer is give. Casual, indirect
conversation about a topic, however, saves face.

Rdicule of others, a "pervasive elenent in Pukapukan
educati on" (Borovsky, 1987:92), is an inportant neans of
asserting one's own status and conpetence. And children are
physi cal | y puni shed for doi ng things wongly. Incontrast, praise
and encouragenent is uncommon. This seens to be wi despread in
Pol ynesi a (Levy, 1973; Levin, 1978; Hooper, 1990)

Chall enge, and indirect criticism joking and teasi ng anong
adults, are also used as educational tools. The reéultant
pressure and conpetition is a stimulus to |earning. Hence, for

the young, learning is often a humliating and painfu
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experi ence, and many people prefer to learn on their own (Levy,

1973; Bor of sky, 1987).

CONCLUDI NG COMMENTS

In any society, the transmssion of traditional know edge
bet ween/ anong generations is a conplex and fundanental process
enbedded within the deep socio-cultural structure. It is this
characteristic, rather than the inherent conplexity of any
bi ol ogical and physical environnent, that determnes the
intricacy and nethods of the transmssion process and the
conplexity of the curriculum Thus the fornal/infornal
distinction is of little relevance, since the concern nust be
with the holistic study of a society, of which it mght be said
that the curriculum and process of know edge transmssion is
culture itself, which is by no neans haphazard or unstructured,
regardl ess of the nmethods of know edge acqui sition used, be they
silent and individual observation and imtation, or additive and

sequential direct teaching-Iearning.
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Task

Age in years

6 7 8 9 10 11

TABLE 1. DM SI ON OF TASK COMPLEXES BY GENDER AND AGE OF LEARNER

Task

Age in years
7 8 9 10 11 12 13

Early Childhood

Houschold Task Complexes:
Messenger
Carry water and wood
QChild care
Cooking
Laundering
Construction

Preys ratory Task Complexes:
1dentification of cuhiigens

and snimals

Care of domestic animals
Horseback riding
Use of mschete
Swimming
Use of piragua
Line fishing

Cultivation
Mant Identification
Plants in harvested state
Food plants gfowing in
dooryard garden
Ornamentals and medicinals
Conuco plants
Natural vegetation
Harvesting
Manits for home consumption
Dooryard garden
Conuco plants
Larges root and trec crops
Deeey and (ruit
Coconuts
Commercial crops
Observation
Packing cobs
Cutting and harvesting
own crop
Sced Selection
Sowing, Planting, Care
Observation>
Covering holes
Planting seeds
Use of digging stick
Transplanting tree crops
Interplanting
Weeding
Cutting and Burning
Obscrvation—cutting
Cutting with machcte
Cutting with axe
Observation—-burning
Gathering and clearing
Actoal buming
Marketing
Care and Construction of Tools

MK M X KX
2K MR MK

MM X X X
HHH MM X

HH XX X
XXX HK X

bad

MRMHHAHIMHKNR HMAEMHHNIN XX XX XXM X
HHXX X

Animal Husbandry

Identification and Care of
Small Animals

Feeding Larger Animals

. Herding Techniques

Training and Taming
Marking
Curing

Fishing

Fish ldcantification
Line Fishing
Guardl

Casting Net
Harpoon

Bow and Arrow
Poisons

Hunting

Animal ldentification
Lizard Hunting
Netting Birds
Trapping Animals
Shooting Gun

Bow and Arrow

MM MK XX XX HKH X RXKRXX

KX R XK XNK

e
—-—
——
-—
-—
———
s
——
.
_—
-———
——




TABLE 2: SEQUENCE OF LEARNING WTH N AN ACTIM TY

Early Childhood

Household Task Complexes:
Messenger
Verbal and physical identification of objects
Holding
Carrying
Carrying Water and Wood
Identification of water and wood sources
Carrying small loads
Carrying water and wood for daily needs
Child Care
Cleaning and swaddling
Assisting to walk
*Carrying small loads
Watching
Cooking
Fetching foodstuffs
Preparing utensils
Cooking foodstuffs
Combining of foodstuffs

Laundering
Laundering of one piece
Gradual increase of quantity
Construction
Retrieving
Hammering and mixing
Cutting and shaping

Preparatory Task Complexes:

Identification of Cultigens and Animals
Visual exposure to those used in cooking
Repetition of names
Verbalization of characteristics
Retrieval of catch or harvest

Care of Domestic Animals
Throwing food to chickens and ducks
Naming of personal pet
Bundling of fodder for larger animals
Carrying of bundles

Horseback Riding
Sitting on horse
Clinging to walking horse
Using reins to guide and stop
Cantering and galloping

Use of Machete
Gearing brush with grapnel
Slicing with machete

Swimming

* Floating on piece of wood
Paddling with arms and legs
Dog paddling without wood
Swimming with crawl stroke

Use of Piragua
Playing in boat
Pretending to paddle
Untying boat
Pushing off
Entering boat

Fishing with Line
Catching bait
Baiting hook
Tying hook to line
Pulling in fish

Cultivation

Vegetation Identification

Verbal identification of plants consumed from dooryard garden

Identification of medicinals and decuratives
Identification of tree crops
Universally-cultivated conucocrops
Specialty crops

Rastrojo

Grassland

Swamps

Harvesting
For home consumption
Carrying harvested plants
Pulling and picking
Removal of small root crops with machete
Cutting of larger root crops
Picking berry crops
Commercial crops
Cutting maize .
Chopping smaller tubers
Cutting large root crops
Picking trees and berries
Sead Selection
Sead plants used at table
Grain plants
Seedlings from tree crops
Plants propagated by cuttings
Sowing and Planting
Sowing of annuals
Maize
Covering holes
Placing maize seeds
Use of digging stick
Individual differences among annuals
Planting of root crops
Cleaning and preparation of clones
Laying out of clones
Placing and covering of clones
Use of shovel
Transplanting of tree crops
Interplanting in small conuco
Care
Weeding
Use of grapnel
Use of machete
Weeding of maize
Weeding of polycultural conuco
Protecting conuco from birds
Cutting
Collecting cut material
Slashing underbrush with machete
Cutting saplings with axe
Cutting trees with axe
Construction of scaffolds
Identification of rastrojo
Burning
Piling cut material
Gearing of firebreak
Firing against wind in conuquito
Identifying degree of dryncss of cut vegetation
Marketing
Pricing
Guarding dugoul
Selling from dugout
Selling in market
Care and Construction of Tools
Sharpening machete
Locating wood for handles
Shaping handles
Tying on blades




TABLE 2 (CONT'D)

Animal Husbandry

Hunting

Identification and Care of Small Animals
Verbal identification of cascrio animals
Feeding of small animals
Care and feeding of animals within caseno

Herding, Taming, and Marking
Rounding-up piglets
Carrying piglets
Training of young pigs
Marking of piglets
Naming of cattle
Feeding cattle and horses
Roping cattle
Herding cattle in chiqueros
Marking calves

Curing and Butchering
Curing cattle
IInIflifiitik  plf.*
butchering cattle
Herding cattle to Uracoa

Fishing

Identification of Fish Brought to Village
Fishing with Hook and Line
Use of Guaral
Baiting hook
Pulling in fish
Casting guaral
Playing fish
Casting Net
Pulling in net
Throwing small ncl
Fishing with companion
Use adult gear
Repair and construction
Knot net
Sew net
Location of wood
Shaping of wood
Harpoon
Fetching fruit
Pull in catch in carlo
Throwing length of wood
Throwing at inanimate objects
Throwing at small fish
Throwing at large fish
Fishing with harpoon in backswamps
Bow and Arrow
Shooting smalt bow at large inanimate objects
Shooting birds and animals
Shooting fish

Construction and repair
L ocation of wood
Shaping of wood
Tying of points
Poisons
Searching for plants
Blocking stream
Throwing poison
Removing fish
Cutting trees
Marketing

Carrying surplus to friends or relatives
Selling surplus in village with father
Guarding boat in Tucupita market

23

Identification of Animals Brought to Village
Lizard Hunting
Beating of brush
Bludgeoning of lizard
Netting
Gearing undergrowth
Scattering grain
Constructingblind
Pulling net
Hunting with small net
Selling surplus
Repair and construction
Knot
Sew
Trapping
Retrieving catch
Searching for materials
Placing and tying trigger
Use of miniature traps
Use of rope trap
Shooting Gun
Care and handling
Loading
Shooting at large inanimate objects
Shooting at birds
Shooting at mammals
Hunting in backswamps
Bow and Arrow
Shooting at inanimate objects
Shooting small birds
Holding torch
Shooting large animals



TABLE 3: DVISION OF TASK COVWLEXES BY LENGTH,

DURATI ON OF TRAI NI NG

FREQUENCY, AND

Duration of

Task Age Length of training Frequency of Repetitions intensive
session session per session training
Early Childhood
Household Task Complexes:
Messenger : 2-3 S mins 3 times/wk 2.3 2-3 mos
Carry water and wood 5-8 10 mins daily lor2 2-3 mos
Child care 58 . 2-3 times/wk 1 1-2 yrs
Cooking s 6-8 10-15 mins duily 1 1 ys
Laundering 6-8 10-15 mins twice/wk | 1-2yrs
Construction 4-12
Preparatory Task Complexes:
Identification of cultigens and animals 26 2-3 mins daily 2-3 S yrs
Care of domestic animals 32 5-10 mins daily 20-30 4 yrs
Horseback riding 3-8 15-30 mins daily 1-2 S yrs
Use of machete 6-8 2-3 hrs 1 time/wk 10-12 2yrs
Swimming 2-5 30 mins 2-3 times/wk many 2 yrs
Use of piragua 1-8 15-30 mins 2-3 times/wk many 3 yrs
Line fishing 6-8 30 mins 2-3 times/wk many 2yrs
Cultivation
Plant Identification .
Plants in dooryard garden 26 S mins daily many 4 yrs
Conuco plants 45 $ mins daily many 2 yrs
Natural vegetation 5-18 § mins daily many 10 yrs
Harvesting
Plants for home consumption
Plants in dooryard garden 26 30 mins daily many 2yrs
Conuco plants 6-8 15-30 mins daily* many 3-6 mos
Larger root and tree crops 8-10 30 mins daily* many . 3 mos
Berry and fruit crops 8-12 30 mins daily* many 3-6 mos
Commercial crops 8-12 1hr daily*® many 2yrs
Seced Selection 4-10 10-15 mins daily* many 4 yrs
Sowing, Planting, Carc
Covering holes 89 30 mins one day 56 1 season
Placing of seeds 8-9 ¥a-1 hr daily*® 5-10 2 seasons
Laying out cormels 9-10 %-1 he daily* s-10 1 season
Use of digging stick (shovel) 10-12 ¥-1 hr daily* many 2 seasons
Transplanting 10-11 ¥-1 hr daily* 56 1 season
Interplanting 10-13 ¥4-1 hr daily* many 3 yrs
Protecting plants from birds 8-10 10 mins one i-2 1 day
Weeding 6-8 1hr one day 10-20 2 yrs**
Cutting ' 10-14 1 hr daily* many 4 yrs
Burning 10-14 I hr daily* many 4 yrs
Marketing 10-11 30 mins 1-2/wk many 1yr
Care and Construction of Tools 9-14 1ht when needed 56 4-5 yrs
Animal Husbandry
Identification and Care of Small Animals 3-8 5-10 mins daily 20-30 4 yrs
Feeding of Larger Animals in Potreros 8-10 30 mins daily 4.5 1yr
Herding Techniques 8-14 1 hr daily* 3040 lyr
Training and Taming 8-12 1 hr daily* many lyr
Marking B-12 1 hr daily* 4.5 lyr
Curing 8-14 1 hr when needed 4.5 lyr
Fishing
Fish ldentification 2-6 2-3 mins 3-5 times/day many 4 yrs
Line Fishing 6-8 30 mins 2-3 times/mo many 2yrs
Guaral 8-10 15-30 mins 1-2 times/wk many 1yt
Casting Net 8-10 15-30 mins 1-2 times/wk many Iyt
Harpoon 10-12 15-30 mins daily many 46 yr1s
Row and Arrow 10-14 1-2 hrs 2-3 times/wk many 46 yrs
Poisons 8-12 1 hr 34 times/y: 2-3 1yr
Hunting
Animal ldentification 26 2-3 muns 3-5 umes/day many 4 yrs
Lizard Hunting 6-8 5-10 muns I{mo 1-2 1yr
Netting Birds 8-9 %-1 hr 2/mo many 2yrs
Trapping Animals 8-9 Y-i hr 1/mo many 2yrs
Shooting Gun 10-12 15-30 mins 2-3 times/wk many 2 yrs
Bow and Arrow 11-14 1-2 hrs 2-3 times/wk many 46 yrs

® In season

** Includes time spent in learning the use of the machere




TABLE 4: ESTI MATED LABOR | NPUTS PER ANNUM

Activities and Total input Man-hours Percentage/laput of
task complexes of man-hours  spent tcaching man-hours
spent teaching

Cultivation (pct ha)

Maizal Sitc Preparation 220 47 21
Cleaning (or Re-Use as Conuca? 124 17 14
Sowing and Planting Conuco? 3s5s¢ 47 209
Weeding€ 240 25 10
Harvesting 170 26 1S
Marketing & 0 13 6
Subtotal 1309% 175 1sh
Animal Husbandry
Daily Maintenance { 400 48 12
Supplemental Feeding, Marking,
and Curing 140 32 23
Training and Taming 40 10 25
Marketing 140 16 11
Miscellaneous Tasks 50 6 12
Transhumance 64 i /
Subtotal 834 112 13
Fishing with:
Line k 200 27 14
Guardl 74 15 20
Casting Nets 58 12 21
Harpoon ! 36 3 8
Bow and Arrow ! 24 3 13
Suffocants 16 2 13
Subtotal 408 62 15
Hunting
Lizard Hunting & . 24 2 8
Netting Birds 96 12 13
Trapping Mammals 24 3 13
Shotgun (Use of) { 250 25 10
Bow and Arrow (Use of) & 60 7 12
Subtotal 454 49 11
TOTAL 301s™ 398 14m

-

@ Refers to maizal only.
Calculated for conuco only using data for maize, beans, manioc, sweet potatocs,
cush-cush, and yams.

€ Labor supplicd by hcad-of-houschold, his wife, and pre-adult son(s).
Percentage calculated using 66.6 percent of total input of man-hours.

€ Calculated on basis of § weedings per year in conuco.
Total refers 1o conuco and includes maize (35 hrs.), manioc, sweet potatoes,
cushcush and yams (70 hrs., Musaccace [44 hes.] and trec crops [22 hes.)).
Time includes allowance for sacking, transporting, storing and marketing produce
in caserio.

£ Not calculated per ha.

h Subtotal reduced by 119 hours in calculating percentage to allow for 33.3 percent
reduction of input in sowing and planting corresponding learner's labor input.

{ Task complex performed mostly by women and children. ’

/ Task complex taught in other situations.

k Task complex performed mostly by boys.

{ Not including practice time.

.M Percentage calculated from a total reduced by the 119 hours which correspond to

lcarner’s labor input per year per ha. in sowing and planting.



Relatiunship (o Learner

Father Mother Older sibling Grandparent Compadre Other
Brother Sister  Grandfather Grandmother
PRE-ACTIVITY PERIOD
Early Childhood
Household Task Complexcs .
Messenger - Mo - Mf - S - -
Carry water and wood - Mo - Mf - S - -
Childcare - Mo - Mi - S - -
Cooking : - Mo - Mi - S - -
Laundering - Mo - S - S - -
Construction Mo - Mi - S - - -
Preparatory Task Complexes
Identification of cultigens
and animals Mo S S S S S S -
Care of domestic animals - Mo - . S - S - -
Horscback riding Mo - Mi - S - - -
Use of machete Mo - S - S - - -
Swimming - S Mo Mo - - - -
Use of piragua - S Mo Mo - - - -
Line fishing S - Mo - - - - -
ACTIVITIES
1. Cultivation
Plant Identification .
Plants in dooryard garden - Mo - Mi - S - -
Conuco plants Mo - S _ - S - - -
Natural vegetation Mo - Mi - S - - -
Harvesting .
Plants for home consumption ) )
Dooryard garden - Mo - Mi - Mi - -
Conuco plants Mo-A - Mi - Mi - - -
Larger root and tree crops Mo-A - Mi - .\(! - - -
Berry and fruit crops Mo-A - Mf - M! - - -
Commercial crops Mo-A - Mi - Mi - - -
Sced Sclection Mo S-A - Mi - Mi - -
Sowing, Planting, Care
Covering holes S Mo - Mi - Mi - -
Placing of seeds Mi Mo - Mi - Mi - -
Laying out cormels Mi Mo - Mi - Mi - -
Use of digging stick Mo - - - Mi - - -
Transplanting Mo - - - Mi - - -
Interplanting Mo - - - Mi - - -
Protecting young plants
from birds S - Mo - - - - Mo
Weeding . Mo - S - 3 - - -
Cutting Mo - - - ) - - -
Burning Mo-A - - - S - S -
Marketing Mo-A - Mi - Mi - - -
Care and Construction of Tools Mo - - - S - - -
2. Animal Husbandry
Identification and Care of
Small Animals - Mo - 3 - S - -
Feeding Larger Animals S Mo S S S S - -
Herding Techniques Mo - M - M - - -
Training and Taming Mo - Mi - Mi - - -
Marking Mo - Mi - M - - -
Curing Mo - Mi - Mi - - -
3. Fishing
Fish [dentification Mo S S S S S S S
Line Fishing S - Mo - - - - -
Cuaral Mo - Mi - S - - -
Casting Net Mo-A - - - S - - -
Harpoon Mo-A - - - S - . - -
Bow and Arrow S - - - S - S S
Poisons Mo - - - s _ S _
4. Hunting
Animal Identification Mo M S S S - -
Lizard Hunting - - Mo - - - Mo
Netting Birds Mo - . M - My - L -
Trapping Animals Mo - M - M - M -
Shooting Gun Mo-A - - - Mi - - -
Bow and Arrow Mo-A - - - Mi - - Mi
A: AU-Task taught exclusively by person. S: Some—Person undertakes Mi- Minimal-Only occasionally teaches task.

Mo: Most~-Task principally taught by person.

some share of training.

In normal circumstances task never taught by person




TABLE 4: ESTI NATED LABOR | NPUTS PER ANNUM

Activities and Total input Man-hours Percentage/laput of'
task complexes of man-hours  spent teaching man-hours
spent teaching

Cultivation (per ha)

Maizal Site Prcparation 220 47 21
Cleaning for Re-Use as Conuco? 124 R 17 14
Sowing and Planting Conuco® 355¢ 47 204
Weeding®€ 240 25 10
Harvcstingf 170 26 15
Marketing & 00 13 6
Subtotal 1309% 175 15"
Animal Husbandry
Daily Maintenance ¢ 400 48 12
Supplemental Fecding, Marking,
and Curing 140 32 23
Training and Taming 40 10 25
Marketing 140 16 11
Miscellaneous Tasks S0 6 12
Transhumance 64 J /
Subtotal 834 112 13
Fishing with:
Line & 200 27 14
Guaral 74 15 20
Casting Nets S8 12 21
Harpoon ! 36 3 8
Bow and Arrow / 24 3 13
Suffocants 16 2 13
Subtotal 408 62 15
Hunting
Lizard Hunting ¥ . 24 2 8
Netting Birds 96 12 13
Trapping Mammals 24 3 13
Shotgun (Use of) ! 250 25 10
Bow and Arrow (Use of) X 60 7 12
Subtotal 454 49 11
TOTAL Joism 398 14m

@ Refers to maizal only.
Calculated for conuco only using data for maize, beans, manioc, sweet potatocs,
cush-cush, and yams.
€ Labor supplicd by hcad-of-household, his wife, and pre-adult son(s).
Percentage calculated using 66.6 percent of total input of man-hours.
€ Calculated on basis of S weedings per year in conuco.
Total refers to conuco and includes maize (35 hrs.), manioc, sweet potatoes,
cushcush and yams (70 hrs., Musaccac [44 hes.] and trec crops [22 his.)).
Time includes allowance for sacking, transporting, storing and marketing produce
in caserio.
£ Not calculated per ha.
h Subtotal reduced by 119 hours in calculating percentage to aliow for 33.3 percent
_teduction of input in sowing and planting corresponding learner's labor input.
! Task complex performed mostly by women and children. '
f Task complex taught in other situations.
k Task complex performed mostly by boys.
{ Not including practice time.
.M Percentage calculated from a tota reauced by the 119 hours which correspond to
learner’s labor input per year per ha. in sowing and planting.



TABLE 5:

DM SION OF TASK COWLEXES BY TEACHER

Relationship to Learner

Father Mother Older sibling Grandparent Compadre  Other
Brother Sister  Grandfather Grandmother
PRE-ACTIVITY PERIOD
Early Childhood
Household Task Complexes )
Messenger - Mo - M! - S - -
Carry water and wood - Mo - Mi - N - -
Childcare - Mo - Mf - S - -
Cooking * - Mo - Mi - S - -
Laundering - Mo - S - S - -
Construction Mo - Mi - S - - -
Preparatory Task Complexes
fdentification of cultigens
and animals Mo S S S S S S -
Care of domestic animals - Mo - . S - S - -
Horscback riding Mo - Mi - S - - -
Use of machete Mo - S - S - - -
Swimming - S Mo Mo - - - -
Use of piragua - S Mo Mo - - - -
Line fishing S - Mo - - - - -
ACTIVITIES
1. Cultivation
Plant Identification .
Plants in dooryard garden - Mo - Mi - S - -
Conuco plants Mo - S - S - - -
Natural vegetation Mo - Mi - S - - -
Harvesting .
Plants for home consumption ) )
Dooryard garden - Mo - Mi - Mi - -
Conuco plants Mo-A - M? - Nf - - -
Larger root and tree crops Mo-A - Mf - .\l, - - -
Berry and fruit crops Mo-A - M! - Mf - - -
Commercial crops Mo-A - Mi - Mi - - -
Sced Sclection Mo S-A - Mi - Mi - -
Sowing, Planting, Care
Covering holes S Mo - M - Mi _ _
Placing of seeds Mi Mo - Mi - Mi - -
Laying out cormels Mi Mo - Mi - Mi - -
Use of digging stick Mo - - - Mi - - -
Transplanting Mo - - - Mi - - -
Interplanting Mo - - - Mi - - -
Protecting young plants
from birds S - Mo - - - - Mo
Weeding . Mo - S - s - - -
Cutting Mo - - - S - - -
Burning Mo-A - - - S - S -
Marketing Mo-A - Mi - Mi - - -
Care and Construction of Tools Mo - - - S - - -
2. Animal Husbandry
Identification and Care of
Small Animals - Mo - S - [ — _
Feeding Larger Animals S Mo S S 3 S - -
Herding Techniques Mo - Mi - Mi - - _
Teaining and Taming Mo - Mi - Mi - - -
Marking Mo - Mi - M - - -
Curing Mo - Mi - Mi - - -
3. Fishing
Fish Identification Mo S S S S S S S
Line Fishing S - Mo - - _ _ -
Guaral Mo - Mi - s - - _
Casting Net Mo-A - - - S - - -
Harpoon Mo-A - - - S - . - -
Bow and Arrow S - - - S _ S S
Poisons Mo - - - S - s
4. Hunting
Animal Identification Mo M S S N - -
Lizard Hunting - - Mo - - - Mo
Netting Birds Mo - . My - M - Mi -
Trapping Animals Mo - Mi - M - M -
Shooting Gun Mo-A - - - Mi - - -
Bow and Arrow Mo-A - - - My _ _ M

A: Al-Task taught exclusively by person.

Mo: Most—Task principally taught by person.

S: Some—Person undertakes
some share of training.

Mi: Minimal-Only occasionally teaches task.
- In normal circumstances task never taught by person.
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