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Research was undertaken to describe the teaching and learning

of science in a non-Western village with particular attention paid to

cultural parameters. Cognitive elements in a Philippine (Tagalog)

village and school were analyzed.

The local language was studied for its capacity of transmitting

scientific information. Verbal interaction in the science classes was

analyzed. A frequent element of the teachers' behavior was question-

ing. Statistical analysis showed more emphasis on naming and

describing than on other logical operations such as classifying and

explaining. There were similar patterns of questioning in spite of

grade and teacher differences. Evaluation of this behavior suggests

there exist culturally significant instructional procedures in the village

school. Teaching patterns express local expectations of schooling and

conform to cultural attitudes about knowledge and learning.

Logical operations were investigated to understand cultural

influences on the development of cognitive skills. Village children

were given Piagetian tasks and science process assessments adapted



to the local culture. The children achieved more success in some

tasks than in others. Results indicate there were cultural factors

affecting the development of cognitive skills. Conclusions were drawn

about the bond between culture and cognitive development. The local

culture stressed some intellectual skills whose development was

facilitated while others were ignored and poorly developed.

Selected village belief systems were studied in terms relevant to

science education. Information about the explanation and manipulation

of natural phenomena, sources of knowledge, and verification pro-

cedures was obtained. Taxonomies of local marine fauna and creatures

of lower mythology were constructed. Results showed consistencies

and contradictions between what was taught in school and believed in

the village. The variance between traditional and modern Western

scientific world-views was discussed.

Three principle components of the village world-view were the

Western school-oriented, the empirical, and the traditional. The use

of school beliefs indicated they could be adopted at the linguistic

rather than at the conceptual level. The significance of empiricism

suggested a cultural transition from a traditional to a new world-view.

Folk beliefs demonstrated elements parallel to and unique from the

structure of Western science. Science education appears to have a

role in the transition from a traditional to a modern cultural orienta-

tion; and it must recognize and account for the importance of the local

world-view.
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CHAPTER I

DIRECTIONS AND BOUNDARIES

Introduction

Rationale

This is a report of cross cultural research in the Philippines

designed to analyze science education in a non-Western village set-

ting, and to demonstrate interrelationships between a traditional

culture and the transmission of ideas contained in the vast realm of

modern science. Problems of culture and learning involve funda-

mental human activities which tend to be as diffuse as they are com-

plex; their illumination and dissection necessitates a comprehensive

working theory of the human mind. The structuralist movement pro-

vides an intellectual framework for developing an understanding of

relationships between culture and the learning of science. The

current project is intended to investigate science education from the

rationale of structuralism. The impetus for this approach comes

from precedents set by the researches into culture and learning by

the contemporary giants of structuralism Claude Levi-Strauss (1962,

1966, 1969), and Jean Piaget (1969, 1970). Here the key elements of

culture and learning are considered bound to and synergetically sub-

ordinate in a greater whole; interrelationships between cognition
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and culture are sought as keys to understanding the pattern of phenomena

underlying surface events.

A model of the interactions between culture and learning is a

reductionist technique which may facilitate or undermine our under-

standing of the human experience. The facile notion that how and what

we learn is fixed by our cultural milieu can be misleading without

exploring the hypothesis, for example, that our culture is responsive

to how we learn, We are simultaneously the shapers and the shaped of

our culture. Cultural structures vary in time and space yet continuities

exist across historical and cultural boundaries.

Objectives

The objectives of this research are designed to incorporate

reflexive and reciprocal relationships between culture and learning. To

demonstrate relationships between these processes the model which

this writing describes emphasizes factors from anthropological and

educational research. The field experience colored the perspective of

what the research procedure was capable of just as the subsequent

analysis of the data redefined what was done.

Principal Research Aims. Before the fieldwork in a Philippine

village began the overall research aims were set: to describe in depth

the advance of science, through science education, into a traditional

culture; and to analyze science education in the context of a village

culture demonstrating specifically how a traditional culture affects the
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learning of science. The aims were divided into two categories concern-

ing formal education in the school and informal education in the

community.

Specific Problems.

I. To describe how science is taught and learned in a village

school:

A. What are the methods of instruction?

B. What skills are emphasized, and how ?

C. What are patterns and relationships between events,

objects, and roles which relate to cognitive processes

and learning science?

D. How does culture influence cognitive processes such as

observing, classifying, conserving, and problem

solving ?

II. To describe the role of science and science education in a

village culture:

A. How is science practiced?

B. What is indigenous science like?

C. What are the effects of science education?

D. Does the culture conflict with science education?

Research Themes

The research is woven around the two major themes, culture and

learning. Science is chosen as a link between the two themes; it
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serves as a point of reference from which to examine the themes'

broader aspects. This is an attempt to synthesize theoretical

and experimental processes and material to provide insight about

particular levels of human activity related to education.

Limitations

Our attempts are limited by the very aims of the research, by

technical and theoretical capacities, and by the reliability of the

observer's outlook. Even after a period of intense investigation

one must realize that the sum of human activity in a cultural

microcosm such as a village contains unwitnessed elements,

unrecorded events, and unrecognized relationships in unimagined

complexity. That the available data are adequate may well rest

upon the analytical reliability of the constructed model. Apart from

this is the experiential validity of the fieldwork and the intellectual

struggle to translate and structure it into this report.

Theoretical Overview

To a great extent the measure of this studyfs significance and

utility rests upon its place in the intellectual tradition concerned with

education and culture, for it is from the work of others that the search

for data and the standards of analysis are based. In this direction we
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now turn. The next section deals with the theoretical and technical

background material for the current research.

Structuralism: A Method

The Structuralist Perspective. The breadth of purpose outlined

above is based upon a synthesis of ideas and methodologies from the

research models anthropology and education. The philosophical

framework is derived from the theories of Jean Piaget (1969, 1970a, b)

and Claude Levi-Strauss (1962, 1966, 1969). They broadly represent

the structuralist method.

Geertz (1967), Leach (1970), Gardner (1972), Rossi (1974), and

others have reviewed structuralism in depth. It is a large intellectual

movement, a philosophy, a method, an epistemology. It has aroused

great interest as well as fierce opposition. It has assumed a place

among the ranks of major modern academic currents such as positivism,

behaviorism, phenomenology, and existentialism. Its scope obscures

precise definition. Its methods are diverse. Nevertheless, struc-

turalists seem to have transcended this lack of clarity in definition and

have achieved perspectives on humanity which are compelling and

unique.

Structuralism is a social science. This concern lies at the heart

of its problems and its promise. In the wake of the enormous strides

made by the natural sciences man as an object of study continues to
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perplex investigators. The natural sciences are "hard" while the

social sciences are "soft." Handling natural systems does not teach us

directly to understand social systems. The precision and rigor of the

exact natural sciences appear elusive and limited in application in the

social sphere. The significance of humanity understanding itself is as

irresistable as are the approaches debatable. There are fundamental

issues at stake here: What has meaning? Where lies understanding?

How can we verify?

Levi-Strauss (1969) takes up the role of the social sciences.

Their characteristics he discusses as "pre-scientific" in relation to

the natural sciences. He concludes man's quest for himself may never

reach the sophistication of, say, physics. But the potential for under-

standing is real. Structuralism has made an impact on two fields

encompassed by the current study, ethnology and psychology. The

goals of this research call for an amalgam of approaches which

structuralism may help forge.

In all its complexity structuralism presents us with two funda-

mental aspects: applied research tools, and an intellectual perspective

on the meaning of our problems. From the works of the great struc-

turalists perspectives and methods have been selected. By no means

does the present attempt include all structuralist positions. Our

approach is eclectic. From Piaget's model certain methodological

tools and applied techniques have been chosen. Levi-Strauss' social

philosophy has been used as a source of orientation. This effort is
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designed to view science education from a structuralist viewpoint. We

will not attempt any sort of full-fledged structuralist analysis. That

task is beyond the scope of this study. Our work may enable progress

toward a broader application of structuralism in science education.

Structuralism is hard to define, as is any major intellectual

movement. Even the term structure is ambiguous and confusing.

"The central problem of structuralism in its Levi-Straussian form is

the failure to develop an adequate concept of structure" (Turner, 1974).

Structure has to do with logic. As an organizing principle it is derived

from the Gestalt notion that meaning is found in whole systems the

coherent nature of which transcends the functions of individual parts.

Structuralism assumes the priority of totality (Rossi, 1974). Logic is

the grammar of the whole, the medium of the structure. Logic governs

relationships between the parts and makes the structure accessible to

inquiry. We cannot discern the structural whole directly yet we can

construct models to facilitate our understanding. Models are idealiza-

tions and/or theoretical diagrams (Rossi, 1974).

Gardner (1972) treats structuralism as an approach rather than a

given doctrine or body of beliefs. The approach is founded upon the

epistemological decision that despite apparent diversity phenomena

share a unity, a structured wholeness. In spite of diversity sufficiently

probing analysis can detect deep-seated continuities across the range of

individual occurrences and posit arrangements of elements. Such



arrangements can be logically manipulated in analysis to reflect govern-

ing activities and depict unity.

The concepts which emerge in the structuralist perspective center

on man as an object of understanding. The Piagetian aspect, psychology,

deals with the genesis and biology of human cognition; and the relations

between child and adult modes of thought. The Levi-Straussian aspect,

ethnography, considers the correlations between culture and cognition;

and the processes of science used by primitive and modern thinkers.

Piaget and Levi-Strauss are both after the object fundamental to the

human condition, the mind. They seek to illuminate the unconscious,

organic, and social mysteries of thought.

Structuralist Methods. Epistemology is important for the struc-

turalists. It is an inquiry of the source of criteria of valid knowledge

(Rossi, 1974). On these grounds structuralism departs from other

intellectual traditions. It attempts to synthesize a reflective-

empathetic humanism with an objectivization of man. Levi-Strauss

(1966) calls for a superrationalism which combines sense perception

and rationality equally. The structuralists look for reality in the non-

obvious. Levi-Strauss (1966, 1969) states that understanding is not

based on events; that there is no continuity between experience and

reality; and that social scientists must repudiate experience. These

may seem strange requests for observers of man. They are more

clear if we remember the goal of structuralist analysis is to go beneath

the surface of events to find underlying regularities, The search for
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understanding begins with empirical diversity, moves to conceptual

simplicity, and ends in a meaningful synthesis of events and concepts

(Rossi, 1974).

Gardner (1972) and Rossi (1974) have reviewed basic structuralist

methods. Many steps are needed to complete a structural analysis.

Research begins with a strategic aspect (Gardner, 1972) which focuses

upon the unconscious structure of relationships between events. In

this phase the researcher constructs concrete experiences. For the

ethnographer this may mean prolonged exposure to alien cultures and

for the psychologist it can mean interviews with his subjects. The

structuralist needs to empathize with the objects of his study, the

experiences of others.

The next step is the construction of a model using formal opera-

tional logic, deductive reasoning. The models of Piaget and Levi-

Strauss are mechanical rather than statistical idealizations. They rely

on individual well-chosen cases which isolate strategic variables. The

models are constructed by transforming empirical data. The objective

of the models is mental experimentation. The analysis seeks to develop

a language and a grammar of a few simple rules to account for diverse

phenomena. The rules, or transformations, should reveal an internal

cohesiveness of a group of human events: empirical reality operating

in a logical organization. This is structure. It is the nexus of deter-

mining relationships that accounts for visible empirical reality.
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In the last phase of structural analysis prediction, verification,

and validity are derived from the manipulations of the model. We are

again confronted by epistemological problems. Verification is an issue

for the structuralists. Levi-Strauss seems to reject the need for

experimental proof and stresses understanding and coherence as

criteria for validity. Structures should allow one to return to concrete

experiences. The analysis should be scientifically economical using

the fewest principles to explain the largest number of phenomena.

Whether these criteria are satisfactory is still an open question.

Structuralists exercise considerable influence on contemporary

efforts to increase our understanding of man's behavioral processes and

the nature and dynamics of cultural and social institutions. It is both

in the importance of the questions it tackles and the sophistication of its

analytical tools that structuralism represents a major advance in the

social sciences" (Gardner, 1972, p. 12). The current study applies

some of the methods and concepts of structuralism to problems in

science education.

Structuralism in Education. American educators are responsive

to the implications of the social sciences in general. Piaget is a

central figure in modern psychology. His research paradigm has

initiated concentrated efforts of replication as well as strong opposition,

notably by modern behaviorists. It is only recently that the works of

structuralists such as Piaget have been reflected in educational pro-

grams. Bruner (1966), Hawkins (1969), Furth (1970), Scribner et al.
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(1973), Dennis (1974), and others have discussed structuralist concepts

for educators. Piaget rarely addresses himself directly to educational

problems. His major attempt (Piaget, 197Z) offers significant

criticisms and suggestions.

Piaget's research has special relevance for science education. It

is with scientific notions such as causality, time and space, geometry,

mathematics, and logic that he has been concerned. His models of

cognitive development describe how understanding of these concepts is

constructed through action in a series of stages. Scientific processes

such as logico-mathematical operations reflect the way the mind works.

Piaget extends his concern to man in society, "structures . . . are

ultimately logico-mathematical models of observed social relations"

(1970, p. 98). These are deep, unconscious currents. For Piaget,

"psychological structures do not belong to consciousness but to

behavior" (1970, p. 98).

As Levi-Strauss has sought the organizing intellectual activities

of man in ethnographic analyses of totemism, kinship, and myth

Piaget looks to changing cognitive abilities of man as he grows from

infancy to maturity. In his theory of development and individual pro-

gresses by adaptive processes through a linear series of qualitatively

unique stages. Piaget grounds his concepts in biology and constantly

refers his structures to logic. His stages are characterized by a

relative ability to manipulate symbols in logical operations.
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The theoretical sympathies of the author lie with the structural-

ists. Levi-Straussesf exaggerated claim that "Anthropology is, with

music and mathematics, one of the few true vocations" (1969, p. 58),

and the image of Piaget kneeling at the foot of the Child/Man are

magnetic forces. Our humanitarian sensibilities coincide. Our work

will be taking a closer look at some structuralist methods: Piagetian

tasks, linguistic data, and ethnographic taxonomies. This may be

more eclectic than structuralist. The next sections examine the wide

intellectual framework for this study.

Anthropology

Anthropology and Science Education

While psychology is widely recognized to be highly relevant to

science education anthropology has been generally ignored. Sociology

has, with psychology, overshadowed anthropology as a valid science

education research technique. The work of this study is, in part, an

attempt to overcome this discrepancy. It is hoped the efforts here will

illustrate the penetrative power of anthropological models into the

problems of science education.

The Orientation of Anthropology

Anthropology is the study of man. Culture is a key aspect of

human life. Ethnography is the academic branch of anthropology which
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deals with culture. It typically involves research in populations

foreign to the investigator. Levi-Strauss (1960) has succinctly outlined

the scope of anthropology and explained its quest for cultures isolated

from the mainstream, "One of the peculiarities of the small societies

which we study is that each constitutes, as it were, a readymade experi-

ment, because of its relative simplicity and the limited number of

variables required to explain its functioning" (p. 25). Greenfield and

Bruner (1971) assert that, "it is only by getting outside our own culture

that we can hope to glimpse the nature of man." Such an effort presents

the observer with a mirror image of the condition of man in a more

general scope. Underlying the attempt is a belief that for all their

apparent diversity the cultures of man contain deep seated similarities.

The concept of culture can be a bland oversimplification of the

enormously rich complex of elements and relationships found therein.

That culture is such a perplexing subject is indicated in the diverse

history of the science of anthropology. The range of approaches to

and the uses of the concept of culture reflect the history of the science.

Cole et al. (1971) present an excellent review of this history and

describe modern anthropological techniques for attacking a variety of

problems including those within the realm of education, including some

faced by science educators. These techniques may broadly be labeled

cognitive anthropology after Tyler (1969).

Cognitive Anthropology and Culture

Definition of Cognitive Anthropology. Cognitive anthropology or
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ethnoscience attempts to refine anthropological techniques to make them

more "scientific, " to bring them into line with the rigorous methodolo-

gies of the "hard" or 'natural" sciences. Factors such as replicability,

semantic precision, experimental control, and quantitative data are

emphasized as a response to the abundance of scientifically "soft"

materials found in narrative ethnographies. Cognitive anthropology

describes how different people organize and use their cultures. The

locus of description is from inside rather than outside the culture in

categories derived from the culture itself rather than from the lexicon

of anthropology (Tyler, 1969). Of course, the description itself is

couched in anthropological terms. Ethnoscience examines the classify-

ing and naming practices of diverse cultures in an attempt to draw

semantic maps (models) of the structure of such and to find parallel

structures between cultures (Gardner, 1972). Cognitive anthropology,

then, is structural. Indeed, Levi-Strauss (1960) pictures anthropology,

"as a taxonomy whose purpose is to identify and to classify types, to

analyze their constituent parts, and to establish correlations between

them" (p. 21) upon which comparisons can later be made.

What Is Culture. In their struggle for precision the ethnoscien-

tists have contributed clarifying definitions of culture. Goodenough

(1964) explains that culture may be operationally defined as, "whatever

it is one has to know or believe in order to operate in a manner

acceptable to its members and do so in a role that they accept for

themselves" (p. 37). According to Frake (1969a), cultural principles
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reveal how people segregate the pertinent from the insignificant, how

they code and retrieve information, anticipate events, and define

alternatives. To describe a culture one must: go beyond a mere recount-

ing of objects, events, places, or people to the genuine content of

culture which is how people organize their experience conceptually so

that it can be transmitted as knowledge from person to person, and

from generation to generation (Frake, 1969b).

Advantages and Disadvantages. Ethnoscientists' call for defini-

tions from the cultures they study rather than their own mental opera-

tions is a valid and utilitarian effort. It is, however, incomplete

unless one accounts for the anthropological fact of life that, "however

scrupulous and objective he (the ethnographer) may want to be, it is

never himself or the other he encounters at the end of his investigation.

At most he can claim to extricate, by the superimposition of himself on

the other . . the facts" (Levi-Strauss, 1969, p. 15). This is an open

recognition of the relativity of objectivity which all science struggles

with. Levi-Strauss cogently relates the theoretical orientation of

anthropology to the hard sciences:

By comparison with the neutral sciences we benefit from
an advantage and suffer an inconvenience; we find our experi-
ments already prepared but they are uncontrollable. It is
therefore understandable that we attempt to replace them with
models, systems of symbols which preserve the characteris-
tic properties of the experiment, but which we can manipulate.

The boldness of such an approach is, however, compen-
sated for by the humility--one might almost say servility--of
observation as it is practiced by the anthropologist. Leaving
his country and his home for long periods; exposing himself to
hunger, sickness, and occasional danger; and allowing his
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habits, his beliefs, his convictions to be tampered with, he
assumes the modes of life of a strange society, the anthropolo-
gist practices total observation, beyond which there is nothing
except--and there is a risk--the complete absorption of the
observer by the object of his observations (1969, p. 26).

Science and Culture

The study of relationships between science and culture, as

between western scientific/technological and primitive cultures, is not

new to anthropology, It is a recurrent theme in the history of the

discipline as discussed by Cole et al. (1971), Early thinkers from

Frazier to Malanowski and Boas considered the relationships between

primitive and western scientific thinking. Their work joins other

classical debates (including such significant figures as Compte and

Spencer) on the nature of observed differences among men and tradi-

tions and cognitive abilities. Their debates typically centered upon the

supremacy of one form above the others. Although the controversy

continues, most contemporary anthropologists accept the conclusion

that the basic thought patterns and functions (structural abilities) of

the human mind are shared by the whole of humanity (Cole et al., 1971).

This is the doctrine of psychic unity. The analytic reasoning, for

example, in scientific thought is an expression of cognitive structures,

biological in origin and, perhaps, primitively inorganic, which are

universally present across cultural and historical boundaries. This

continuity of structural affinities may be extended to the spectrum of

cognitive abilities which make homo sapiens unique. Structural
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linguistics contains remarkable evidence of the uniformity of a set of

laws (Chomsky's universal grammar) across cultural barriers.

Piaget's model of the construction of logical thought pertains to all

men, and Levi-Strauss attempts to demonstrate the log ico-

mathematical nature of myth. The broad-based cognitive abilities

expressed in cultural structures can be traced to biological adaptive

mechanisms, and thereby, are congruent with species-wide survival.

Primite and Modern Thought. Horton (1967a, b) relates Western

scientific thought to traditional (African) thought and calls for a critical

reappraisal of the theoretical constructs of Western culture as a key to

understanding the puzzles of foreign cultures. He identifies some

basic similarities between Western science and traditional cultures: a

quest for unity underlying apparent diversity; going beyond everyday

observation (common sense) to a causal context of reduced complexity;

and the complementary roles of common sense and theory. The funda-

mental operations of logic do not differ between Western scientific

thought and its traditional counterparts. Logic underlies all cultural

adaptations. At the same time, variations between cultures reflect

degrees of stress upon different logical patterns arising out of ecologi-

cal necessities. Horton (1967b) follows his discussion of similarities

with an analysis of salient differences between Western scientific and

traditional thought. The key difference, "is that in traditional cultures

there is no developed awareness of alternatives to the established body

of theoretical tenants; whereas in scientifically oriented cultures such
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an awareness is highly developed" (p. 155). Regarding this difference

as awareness-based Horton identifies traditional cultures as closed

and scientifically oriented cultures as open.

Levi-Strauss' Model. Levi-Strauss (1962, 1966, 1969) is per-

haps the most significant living proponent of the concept of the identity

of logical structures across the boundaries which separate modern and

primitive cultures. He sees, as Horton, a demand for order as the

foundation for all thought. Knowledge is not a result of practicality or

usefulness but is an end in itself. In all cultures thought meets intel-

lectual requirements rather than, or instead of, satisfying needs.

"Classifying, as opposed to not classifying, has a value of its own,

whatever form the classification may take" (1966, p. 9). Value may be

rooted in biological locus. Preceiving the foundations of culture to be

in cognitive structures Levi-Strauss confronts the apparent diversity

of the human condition. Science operates with more constant attention

to properties of the world, with an interest that is more alert to possible

distinctions which can be discovered among concepts. "The thirst for

objective knowledge is one of the most neglected aspects of the thought

of people we call primitive" (1966, p. 3). Further, "the first difference

between magic and science is that magic postulates a complete and all

embracing determinism. Science, on the other hand, is based on a

distinction between levels: only some of these admit forms of deter-

minism" (p. 11).
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Levi-Strauss uses a model of parallel systems or modes of

acquiring knowledge to contrast magic (non-scientific tradition) and

science. Both require the same sort of mental operations. Their dif-

ference is, "not so much in kind as in different types of phenomena to

which they are applied" (p. 13). From this he concludes there are two

distinct modes of scientific thought, "two strategic levels at which

nature is accessible to scientific enquiry: one roughly adapted to that

of perception and the imagination; the other at a remove from it" (p. 15).

A "science of the concrete" characterizes the primitive but is no less

scientific or meaningful than the exact natural sciences of the West.

Indeed, this former science secured results a thousand years ago that

remain as the basis of our own civilization. The intuitive logic of

primitive man to Levi-Strauss is,

. . . if as not a superior form of knowledge, at any rate
as the most fundamental form of knowledge, and the only
one that we all have in common; knowledge in the scientific
sense is merely the sharpened edge of this other knowledge.
More penetrating, it may be, because its edge has been
sharpened on the hard stone of fact, but this penetration has
been acquired at the price of a great loss of substance; and it
is only efficacious in so far as it can penetrate far enough
for the whole bulk of the instrument to follow the sharpened
point (1969, p. 127).

Western and non-Western mental operations merge as strategies

by which men seek knowledge through making nature accessible to

rational inquiry. Culture creates coherent systems by processes such

as ordering, classifying, and systemitizing information. One may

isolate logical structures by analyzing primitive, reduced-variable,
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kinds of attributes used in forming classes.

Modern linguistics has provided anthropologists with methodolo-

gies for illuminating systems of classification and related mental

operations. Linguistic considerations have been applied to mathe-

matics education (Gay and Cole, 1967) and science education (Strevens,

1969; Martin, 1972). These models provide an operationally explicit

methodology for discerning how people construe their world of experi-

ence. The method is analysis of the way in which they talk about it.

This method, too, has been Piaget's.

Piaget: Cognitive Development and Culture

Language and Thought

Piaget's work is generally linguistic. He has inferred Logical

operations such as conservation, transduction, and equilibration

largely by observing and analyzing how children talk about their world.

Language,

. . . is the bearer of multimillennial traditions; and every-
man's indispensable instrument of thought. As such it
appears to be a privileged domain of human reality, so it is
only natural that it should sometimes be regarded as the
source of structures which, on account of age, generality,
and power are of special significance (that language and its
structures far antedates science goes without saying (Piaget,
1970a, p. 75).

Piaget's model of cognitive development was constructed from

observations of middleclass Western-European children. Moreover,
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his theories deal chiefly with the formation of aspects of cognition

commonly stressed in Western intellectual tradition, namely, logic,

mathematics, and science. This orientation calls attention to the

problem of universality of his constructs, for non-Western cultures

often stress non-scientific intellectual functions such as metaphor,

analogy, and fantasy. Ornstinefs (1972) model of left/right heme-

spheric brain function indicates that while scientific analytic reasoning

is biologically rooted it does not constitute the sole domain of intelli-

gence.

Factors in Development

Piaget considers influences on the formation of logico-

mathematical intelligence to be from several origins. His system

stresses, in addition to biological or organic maturational limitations

and the significance of experience (action), socio-cultural factors

exert a significant influence on the development of thought through the

various stages of cognitive growth. "Any explanation of the child's

development must take into consideration two dimensions: an ontogene-

tic dimension and a social dimension" (1969, p. 157).

Given the influence of culture on the development of thought we

meet head on the problem of the relationship of modern Western

intelligence and that of the primitive or traditional cultures which have

been such fertile ground for anthropological research. Piaget concludes
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about primitive thought that, "thought untamed is always present among

us, does it not, never-the-less, constitute a level of thought inferior

to the scientific?" (1970b, p. 115). Here he is at odds with Levi-

Strauss. He infers that while individuals of all cultures pass through

the original stages of cognitive development not all cultures develop

formal (logico-mathematical) thinking. "There is no 'primitive

mentality' but there may well be a 'pre-logic' in the sense of pre-

operational level of thought or of a level to begin with limited concrete

operations" (1970b, p. 116).

Other Views

Piaget's theories have prompted others to analyze cognitive

development in other cultures. Bruner (1966, 1971) has reviewed

some of these attempts and reevaluated Piaget's theory. He calls

attention, for example, to the cultural aspect of egocentricism which

Piaget sees as originally ontogenetic. The overall consensus from

cross-cultural research on the Piagetian model points to universality

of Piagetian levels of cognitive development, at least through the con-

crete operational stage, and a rather retarded chronology in many

non-Western cultures. It has been hypothesized (Price-Williams,

1969) that this retardation is a function of levels of material develop-

ment. To Piaget, however, "the question remains open so long as no

careful studies of the operational levels of both adults and children in
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a variety of societies have been carried out in systematic fashion"

(1970, p. 117). It goes without saying that such research is of real

import to general educational problems, including those in science

education.

Education and Culture

Anthropology in the School House

Education is a social process. Each new member of
a society or a group must learn to act appropriately as a
member and contribute to its maintenance and, occasionally,
to its improvement. Education, in every cultural setting, is
an instrument of survival. It is also an instrument of adapta-
tion and change. To understand education we must study it as
it is--embedded in the culture of which it is an integral part
and which it serves.

When education is studied this way the generalizations
about the relationships between schools and communities, educa-
tional and social systems, education and cultural settings that
are current to modern educational discussions become meaning-
ful (Spindler, 1967, [3. 156),

The recognition of relationships between learning and culture

has, in the past two decades, resulted in a body of literature which is

increasing in volume and sophistication. Most of the literature, how-

ever, is anthropological rather than educational in origin. It appears

that anthropologists have learned the value of classroom research as

a tool for analyzing culture more than educators have realized the

importance of culture applied to learning. Spindler (1963) and Wax

et al. (1971) have collected works by anthropologists on education.

Anthropologists have been quicker to seize educational problems than
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have educators to deal with anthropological methods and theories.

Educational literature does, in any case, contain an occasional refer-

ence to anthropology. A recent call for the addition of anthropological

methods to the repertory of research techniques of science education

by Martin (1972) is encouraging.

Sindell (1969) and Wolcott (1967b) review some of the significant

studies in anthropology and education. The foci of research have been

schools and their socio-cultural milieu, classroom processes, and

individual pupils and educators (Sindell, 1969). Major studies, exem-

plified by the work of Wolcott (1967a) and Gay and Cole (1967) often

employ more than one of these foci. According to Sindell studies

should be broad enough to encompass the full range of cultural

influences on the student and teacher, be microscopic enough to result

in a precise description of phenomena, and be theoretically oriented

enough to generate hypotheses about data interrelationships.

Teaching, Learning, and Culture

Cole et al. (1971) present a brilliant description of research

applied to the relationships between learning and culture. Their studies

investigate the kinds of skills developed through home cultures and

through formal education. Skills may be material (handling a knife,

sowing seed, weaving a net), and/or they may be cognitive (telling

time, verifying information, classifying). There may be a variation

between skills emphasized in formal and informal education. There
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are, likewise, areas of congruence. The kinds of tasks people in

different cultures routinely encounter vary. Tasks such as obeying

authority, patience, passing tests, cooperating with friends, and learn-

ing the role of self and others are especially relevant to all levels of

education.

According to Cole et al., the basic categories of experience

dealt with by anthropology are relevant to educational processes.

Definitions of culture provided by cognitive anthropologists such as

Frake and Goodenough concisely link learning and culture. Good-

enough's view of culture as operation based upon belief has been at the

core of a rationale, widely held by educators, that the aim of educa-

tion is to provide, through training, a rational base for action. It is

anthropology which has sought examples of radically different human

experiences as clues to a more fundamental structure of operation

than Western logic. Their goal is a more complete understanding of

ourselves.

Lastly, Cole et al. discuss the relationship between education

and culture in light of the intelligent adaptive behavior that people in

all cultures engage. As intelligence is an evolutionary product of

survival value so is culture, for the latter is a direct expression of the

former. Various cultures exhibit man's struggle to survive. Some

have been more successful than others. It is a contemporary trend

in an increasingly sophisticated and academic world that education too

is being discussed in terms of survival. As adaptation is a technique
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of survival, it is noteworthy that Piaget, a leading theorist in learning,

couches his description of learning in terms of adaptation. Thus the

child is, "obliged to adapt himself constantly to a social world of

elders whose interests and rules remain external to him, and to a

physical world which he understands only slightly" (1969, p. 57).

Adaptation and Change

Cultural change, an inescapable and accelerating phenomenon

in the modern world, is important to education. Cole et al. (1971)

point to the need for educators to understand the nature of differences

in activities that are implied in cultural changes stimulated by Western

style education and scientific technology. Such changes have all but

decimated numbers of primitive cultures, and educators, much

involved in progress and innovation, need to be humanely responsive

to the dangers of their enterprise. A clearer model of change,

cultural and educational, might provide a warning to the abuse of

progress as well as make educational programs more efficacious.

Research Models

Wolcott on Vancouver Island

A few studies bear particular relevance to the problems out-

lined above. Some are published in the monograph series "Case

Studies in Education and Culture" edited by Spindler. Wolcott (1967a)
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lived as a teacher-ethnographer in a Kwakiutl. village on Vancouver

Island. He broadly describes the village and its citizens, their daily

lives, the annual economic cycle, social activities, the educational

setting, parents, teachers, pupils, and classrooms. He specifically

deals with many cultural phenomena (fishing, attitudes toward educa-

tion, housing, health and safety) and presents a few case studies of

students. The basic theoretical orientation is functionalism: a

functional assessment of educational needs and cultural values. He

finds the village school an institution which creates or exacerbates

problems of identity for the pupils. Certain of its assumptions cast

on Indian culture an aura of inferiority and obstructiveness, In this

situation pupils lose tendencies of spontaneity and effection, set up

avoidance mechanisms toward authority figures, and assume a super-

ficial pupil identity. The result is a reduction of learning activity in

the classroom.

Prince on New Guinea

J. R. Prince (1969) went to New Guinea from his native

Australia to teach science and was struck by problems he attributed

to conceptual development differences related to culture. He con-

ducted extensive research the aim of which was to reveal how a sub-

stantial group of New Guinea children thought about physical

quantities and phenomena to help teachers. The work is especially

important in that it represents an educational approach to cognitive
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anthropology. The report is unfortunately weak in its anthropological

foundation but it, nevertheless, makes clear educational problems

related to culture. Piaget's model of intellectual development is

reviewed and used as the basic research methodology. Rather than

concentrate on an isolated population he broadly investigated conserva-

tion abilities the entire country, testing about a thousand New Guinea

students and a comparative Caucasian population of 700. He tested

conservation abilities (indices of cognitive development) about length,

weight, volume, area, and matter. He found the New Guinea popula-

tion passing through the same developmental stages at a later age than

their Western counterparts.

The general pattern of conceptual development in regard
to the five physical quantities is not essentially different
from that which has been found in a Western culture, except
for the delay which is encountered in the non-Western
situation. But the delay is a substantial one, so substantial
that the capacity of progressing with the school science
curriculum seems likely to be affected (p. 60).

He attributes the delay to the experience base of the New Guinea

culture which does not emphasize, as do Western cultures, active

Manipulation, as through measuring, of physical concepts. To

gather data on cultural implications about accounting for and manipu-

lating the environment Prince interviewed New Guinea students and

found most "were not able to give good scientific answers, although

they attempted causal explanations. "They just did not know enough

science. There seemed to be a definite correlation between



29

understanding the scientific explanations and being liberated from an

involvement in traditional beliefs which created tensions" (p. 103).

Such tensions can only be expected when cultures collide. They

arise from the necessity, for survival, of accommodating two

traditions.

Dart in Nepal

Francis Dart (1967, 1972) has studied the intersection of science

and culture from an educational perspective, specifically pointing to

problems which may arise in teaching science to children whose view

of reality differs from that of the science teacher. His findings are

based on ethnographic observations and analysis of mapping tasks in

Nepal. In developing nations, "science teaching, for the most part,

has little or no connection with the intellectual life of the community

outside of the school" (1972, p. 50). This directly relates to the

problems of research in this study. Dart describes learning "in the

world's largest and best school system" at parents' feet. He analyzes,

following Prince, traditional belief systems in regards to accounting

for and manipulating natural phenomena, and belief systems regard-

ing the access to information (a sort of ethnographic epistomology).

He finds traditional Nepalese belief systems different from those

current to modern science in these regards. Prince failed to find

differences as great as those described by Dart. Both Prince and Dart

fail to provide a detailed ethnographic account of the populations they
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studied, or an adequate inclusion of cultural theory into their useful

experimental frameworks. These are shortcomings the current

research hopes to overcome.

Gay and Cole in Africa

Gay and Cole (1967) and Cole et al. (1971) deal more directly,

in an experimental mode, with relationships between learning, and

thinking, and culture. Their data illustrate how a traditional culture

affects the learning of mathematical concepts for which there are no

exact antededents in that culture; and how conflicts are generated

between a Western-oriented curriculum and the native culture. The

math-education issues they describe are shared by science education:

learning physical attributes (color, form, size, number); logical

operations (inference, classifying, reasoning); concept and rule learn-

ing; and retention and forgetting. Their methodology combines

descriptive and experimental procedures based, in part, upon the

approaches of Levi-Strauss, Piaget, and Bruner. Their major con-

clusion is, "that cultural differences in cognition reside more in

situations to which particular cognitive processes are applied than in

the existence of a process in one cultural group and its absence in

another" (1971, p. 211). This echoes the belief of Levi-Strauss in

the doctrine of psychic unity: analogous cognitive elements, biologi

cally bound, are exhibited in all cultures; the environment results in

casting some more critical than others. This conclusion is pertinent
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for educators. Their view that education should help the child retain

as much as possible of his cultural identity while understanding his

heritage with the creative, open mind of scientist is encouraging and

challenging. Should science education achieve this balance it would be

a long step toward a functional scientific literacy for the vast majority

of mankind. Here are critical implications for teacher education,

that they come to a dynamic perspective about their role in changing

societies.

Philippine Studies

Manalang's Village School. Fortunately, several investigators

have reported on cultural aspects of Philippine education. Manalang

(1971) studied the meaning of a village school to village people directly

involved in it: pupils, teachers, administrators, parents, and com-

munity leaders. She hoped to discover its role in developmental

change and relate her observations to programs of teacher education.

Via interviews she sought, "the complex of ideas, values, and feelings

attached to the school by the subjects of the study" (p. 10). She found

that although the village people

. . had no hand in formulating official school policy, their
way of life could not but influence the school. Their
children embodied the culture of the community long before
they crossed the threshold of the school, . . . (and) what-
ever course it chose it had to contend with pupils who
already had internalized, in part, the value system of the
community. If the pupils absorbed contradictory values in
school, they did so at the risk of sanctions from the com-
munity culture (pp. 47-48).
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The school had to balance its policies and practices to accommodate

bureaucratic requirements as well as cultural demands which tran-

scended formal rules. She recommends educational innovations to

assist national development such as school collaboration with agencies

directly concerned with economic and technological change, the

development of a functional curriculum to provide skills in and out of

the village, and the development of a scientific attitude toward local

situations. This last recommendation is too simply treated. She

generalizes that such a scientific attitude is easily developed as,

"villagers and their children have an essentially empirical outlook

that lends itself to the learning of science" (p. 291). To the contrary,

the cognitive complexities of a scientific attitude imply no easy

development and an empirical outlook may not be scientific other than

in a purely local connotation.

Jocano's Filipinos from Birth to Death. Jocano (1969) has

described cultural aspects of a Philippine village. His report is a

broadly descriptive analysis of the process of enculturation through

which village youth become members of adult society. His detailed

ethnography stresses enculturation (informal education) rather than

formal education in school. The groups which shape the child's

worldview are the family and the household, the extended circle of kin

and neighbors. The child's sense of identity is focused on the village

as a sense of "we-ness" opposed to "others." Traditional Philippine
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values (harmonious relations, indebtedness, and shame) are incul-

cated, often through fear, to discipline the child into the value roles

of humbleness, honesty, and obedience. Because only a fraction of a

child's training is acquired in school it is an alien source of conflict

for the child. Cultural traditions such as kinship and superstition,

. . . constitute the background against which children
grow up. Thus, in spite of the fact that many children have
gone to school, it does not take long before a majority of
them forget whatever skills they learn there. This is
because there is apparently no continuity between classroom
instruction and the requirements of community life outside of
it. The educational experiences of children outside the
classroom have practical value in terms of action processes
obtained in day-to-day life and they fit into the general pat-
tern of expectations about the role of the child at home. In con-
trast, instruction in school is outlined in specific ways,
imparted to the child in seried ranks within the classroom,
and this instruction does not have immediate practical useful-
ness in terms of actual needs. Thus what is learned in school
is easily forgotten. If modern education has to be a vehicle
for cultural and social change, educators must reckon with the
significance of continuity between classroom instruction and
community life where the school operates (p. 118).

Jocano does not demonstrate, as does Manalang, the cognitive

role of the school in village life nor the significance of expectations

which villagers place upon the school. He neglects the important

fact that teachers are also members of the culture who behave

according to its norms.

It is against this background that the current study is set.

Where Jocano dealt essentially with education outside the school this

work emphasizes what is happening inside the school in relation to the

overall cultural context of learning and thinking. It specifically
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science-related beliefs in a village culture.

Education in the Philippines

History

34

The first known schools in the Philippines were established by

the Spanish early in their colonization. These institutions were

religiously oriented and reached only a limited minority of the native

population (Phelan, 1959). A broad, general education was not

available until colonization by the United States. According to Sala-

manca (1968),

The American educational program represented a funda-
mental break with tradition. Its values were secular, not
religious. Correspondingly, the methods, content, and
supervision, if not the entire personnel of the educational
establishment had to be changed to attain these secular
objectives of education (p. 77).

Schools were built and well received in even the smallest villages.

The curriculum was American based, English became the medium of

instruction, and American teachers were imported. Since the birth

of Philippine independence in 1946 fundamental changes, in the direc-

tion of Filipinization, have occurred in education. The use of the

national language, Pilipino, replacing English as the medium of in-

struction is a salient example.
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Science Education

Science education in developing nations has recently been

reviewed by Baez (1967), Dart (1967, 1972), UNESCO (1969), and

Lockard (1970). It faces serious challenges and is critical for

national development in that science has been charged with solving

many pressing problems. Science teaching has little or no direct

connection with the intellectual life of many communities, outside of

the school, and, therefore, science receives scant reinforcement.

How much more difficult science must be then for a
child who lives in an Asian or an African village or small
town, immersed in a very different environment with its own
pervasive but non-western influences. Here he lives close
to nature in a direct particularistic relation of planting and
harvesting, with little or no abstraction and little need to
generalize. Certainly his society or any society contains a
great many abstractions, ranging from spoken or written
language (which plays an important role in developing modes
of thought) all the way to a very complex religious cosmology;
but these are not all particularly useful in preparing the way
for science, which wants to hold a rather special and bene-
ficial relation to nature (Dart, 1972, p. 53).

Despite these serious problems nations around the world are

determined to vigorously pursue the goal of scientific literacy. It is

widely recognized that science education plays a prominent role in

economic development and trained manpower requirements of non-

Western nations (UNESCO, 1969). Many foreign science curriculums

have been designed after American models such as BSCS Biology,

PSSC Physics, CHEM Chemistry, and 5 -APA. Elementary Science.

They employ similar sequencing patterns, inquiry methods, texts,
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tests, and instructional materials (Lockard, 1970). Such materials

were intended for use in Western cultures and their adoption by non-

Western countries may occasionally result in an irrelevant science

education program.

Philippine Science Education. Philippine science education was

introduced early in the American occupation (Salamanca, 1969). It

has played an increasingly important role in national development.

Hub ler (1964), UNESCO (1969), Brandon (1970), and Teston (1970)

have reviewed Philippine science education. National priorities call

for developing the economy through education, industry, and tech-

nology. In pursuit of this goal science education has received substan-

tial national and international attention. Agencies such as UNICEF,

UNESCO, Peace Corps, and the Ford and Fulbright grants have par-

ticipated. Modern, American style science programs were adopted

and implemented in the late 1960's. Assessment data on the effective-

ness of the new materials on the educational product are now being

collected.

Science teachers are trained at many fine Philippine universi-

ties. A group of regional Science Education Centers was established

in 1964, led by the center at the University of the Philippines in Manila.

Its program includes a MAT in science education, active educational

research, and curriculum development. This and other teacher

training programs promote nationwide science education, feedback,

and ongoing preservice and inservice programs.
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Lockard (1970) reports that Philippine elementary school

science education, which is nearly universal, is one place where

basic science education can make a major impact on the future

national welfare. This is partly due to the organizational structure of

the national school system. Some 95% of the elementary enrollment

is in the public schools, while 95% of the secondary enrollment is in

private schools (Brandou, 1970). This coupled with the fact that a

majority of school dropouts occurs before fifth grade makes early

science education critical. To meet this challenge a modern

elementary curriculum stressing process as well as content (after

S-APA) was developed in 1967 and is currently widely used. For

these reasons the current research is primarily concerned with

elementary school science education in the cultural milieu of a rural

village.

Summary

This chapter has set the stage for the work which follows. The

goals of describing relationships between culture and learning science

were discussed. The major theoretical foundations were described.

Important precedents in the literature of education and culture were

presented. Finally, specific background information pertaining to

science education in the Philippines was included. The next chapter

details how these theories were applied to the problems at hand and

describes the actual research processes conducted in the field.
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CHAPTER II

RESEARCH METHODS

The major goal of our research was to describe some of the

cultural parameters which influence the teaching and learning of

science in a traditional village setting. This chapter discusses what

was done to gather data in response to that aim. We shall begin with

a section on some theoretical aspects of cultural and educational

research. Our work was designed after selected precedents described

here. Following this introduction is an enumeration of how our data

were collected in the school and in the village.

Theories behind the Research Process

The nature of culture restricts the kinds of operations one may

perform in order to understand it. Levi-Strauss (1969) warns that,

Social science is no more based upon events than
physics is based on sense perceptions. Our object is to con-
struct a model, examine its properties, and the way it reacts
to laboratory tests, and then apply our observations to the
interpretation of empirical happenings; these may well turn
out very differently from what we had expected (p. 61).

Research in another culture is a complicated process, The

ethnographer tries to reduce our omnipresent culture blinders and

describe a foreign culture as its members perceive it. The ethno-

grapher must not merely transport his preconceived research

devices to "see how the natives do" (Cole et al., 1971). Instead, he
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must find the questions that go with the responses he notices upon his

arrival (Frake, 1969a). The aim is to describe a culture, its mater-

ial phenomena and organizing principles, so that it is intelligible the

way it is understood by its members. Possibly no research design

prepared solely in a Western university can equip an anthropologist

to meet the intellectual demands of fieldwork. These conditions limit

our ability to precisely define and/or prescribe the research tools,

problems, procedures, or course of events. One must wait until the

fieldwork commences to exactly chart its course. The investigator

must arm himself, instead, with a flexible ethnographic model. This

model should provide pliable repertory of data acquisition techniques.

In this way anthropological fieldwork is, after a fashion, a "rites de

passage" to test the creative intellectual mettle of the initiate.

An Ethnographic Model

Frake (1969a) describes the elements of such a flexible

ethnographic model: an ethnographic record a basic listing of the

materials, events, and roles of a culture; an ethnographic technique

the means to elicit the ethnographic record; and an ethnographic

methodology analytic operations done on the ethnographic record to

obtain the ethnography or description of the culture. As the current

research is aimed at the cognitive parameters of science education

its ethnographic record is a collection of data on beliefs, events,
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roles, and materials pertinent to science education on the village

level. Accordingly, the ethnographic technique was eclectic; it con-

tains procedures used by ethnoscientists, developmental psychologists,

educators, and anthropologists. This combination of techniques was

intended to provide an ethnographic record the analysis of which

could lead to a viable model of the interactions of culture, cognition,

and pedagogy as they relate to the processes of science. Since the

topic of research is decidedly educational it is clear that anthropologi-

cal techniques developed for educational problems are salient.

Anthropological Techniques for
Educational Problems

Anthropological methodologies can be used to provide an under-

standing of the student, teacher, and curriculum to the culture in which

they operate. Spindler (1963) suggests the role of the anthropologist

in education is to provide empirical, descriptive investigations of the

consequences of educational actions in terms relevant to educational

settings. Sindell (1969) states that for education the anthropological

perspective should encourage us to relate each school system, school,

classroom, and participant to the broader cultural context in which it

exists, noting especially what continuities and discontinuities the

children experience as they interact, with parents, siblings, and kin, or

with schoolmates, teachers, and other school staff. These philosoph-

ical abstractions seem scientifically soft needing to be coupled with
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explicit recommendations of experimental designs exemplified by the

work of Cole et al. (1971) and other ethnoscientists; and guided by a

comprehensive theoretical foundation such as that of structuralism.

The current study attempts to unite aspects of experimentalism with

the genuine concerns of the empiricists; and is based on a belief that

such concerns are best illustrated by experimental data.

Perhaps the most cogent discussion of problems and prospects

for ethnographic research in education is by Wolcott (1970). He per-

ceives the task of such research to be the selective recording of

human behavior in order to construct explanations of that behavior in

cultural terms. Data are needed not only from the context of the

formal educational system but also in terms of participants as human

beings living out their experience submerged in their culture. He

describes a system of data collection. In an attempt to include all

relevant information the investigator must establish priorities.

Wolcott's priorities center on who, what, where, and the when of

personal encounters, the cultural themes manifested in behavior,

and the satisfactions of the participants.

Participant Observation; Three Elements

Participant observation is the classical anthropological field-

work technique for obtaining information. The whole process, from

choosing a location to the termination of residence, has been

reviewed by Williams (1970). Martin (1972) discusses the need for
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this research method in science education. According to Wolcott

(1970) there are three parts to the method: (1) enumeration of fre-

quency data (census); (2) content description of incidents (anecdotal

records); and (3) informant interviewing to learn institutional norms

(controlled eliciting). This general format was used in the current

research.

Census

A. census of the village was made to gather personal data: sex,

age, family membership, occupation, and education. These data are

reported in the location description in the next chapter. Every house

in the village-proper was visited. These are shown in the map of the

village which was made along with the census. Adult members in

each household were questioned informally about themselves and

other family members. Our aim was to become familiar as neigh-

bors with each family as well as a scholar collecting census data.

Anecdotal Records

Second, through participant observation selected cultural

incidents were recorded in the traditional anecdotal fashion of field

notes. Throughout the period of residence in the village notes were

kept on a variety of village events in which I participated: science

classes, fishing trips, planting rice, building houses, sicknesses,
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school examinations, encounters with spirits, and so forth. These

kinds of observations were intense throughout the duration of the

fieldwork, a period of 10 months.

Controlled Eliciting

The third element, controlled eliciting, was a key source of

village data outside the school. It consisted of formal interviews that

followed a structured format designed specifically for this research.

We sought information on the village world-view which pertained to

science education. Our data can be split into two general categories:

that from the school, and that from the village. The next sections

discuss research techniques used in each category, the school and

village respectively.

School Data: Teachers and Students

Recording Science Classes

Months of careful classroom observation resulted in data on

what was happening in school, what science was taught, what were the

attitudes about science, how technology was used and viewed, how

education was valued, what difficulties the children had with science,

what teaching methods were employed, and so forth. These observa-

tions contribute directly to clarifying the broader aspects of science

in the culture. How science is taught reflects the practical meaning

of science, its processes and concepts, for a culture.
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The science classes observed were primarily teacher-centered

verbal dialogues during which the teacher orchestrated the lesson

with examples and descriptions, and directed the class through a

maze of questions constructed around the concept of the day. Because

the teacher-student dialogue (sometimes cacaphony) was so striking

recordings were made of it over a four month period. They were

made with a portable tape recorder which was too technologically

primitive to make a direct recording of the class which could be

deciphered. Instead, the dialogue was recorded as it was repeated

verbatum by an observer sitting in the back of the class with the

machine. In this way the class was screened for significant verbal

events; the tape was subsequently translated and transcribed. In this

fashion a substantial portion of the classroom dialogue was obtained.

To increase reliability several months of practice recordings were

made, and the observer was accompanied by an assistant who might

catch parts of the dialogue which were missed. Through practice,

observer efficiency was enhanced and the observed teachers were

accustomed to the technique. Using this technique nearly 2000

minutes of classroom dialogue were recorded. In each grade level

more than 300 minutes of science classes were recorded. It took

longer than anticipated to accumulate these records for the actual

science class occurrence was erratic compared with the expecta-

tions of the formal schedule. The latter was met with little regularity

given the interferences of sicknesses, examinations, teacher
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conferences, and conflict with subjects and events other than science

which were squeezed into the curriculum.

Piagetian Tasks

Piaget's model of intellectual development is widely acknowledged

by science educators to be an important tool for determining the level

of science concepts students are ready to accommodate. His model

has been used in the design of several elementary school science

curriculums. His theory of learning as an adaptive process and the

constituents of that process (assimilation, accommodation, equilibra-

tion) appear also relevant to learning in a cultural context, and to

problems encountered with the encroachment of outside ideas (e.g. ,

Western explanations of nature) into traditional cognitive systems.

These considerations make Piaget's model an excellent tool in cross-

cultural research. Many investigators have analyzed cognitive

development in non-Western cultures with Piagetian techniques.

Margaret Mead (cf. Cole, 1971) was probably the first. She set out

40 years ago to test the generality of cognitive development in New

Guinea,

Recent studies include cross-cultural research by Greenfield

and Bruner (1971), Price-Williams (1969) and Goodnow (1969).

These and other studies add to the impressive amount of data support-

ing the apparent universality of Piagetian levels and sequence of

cognitive development in spite of cultural diversity. The aim of the
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present study was to use selected Piagetian tasks to demonstrate the

existence of and possible cultural influences on pre-operational and

concrete operational levels of cognitive development; not to do a

critical analysis of Piaget's entire model. The findings will be

correlated with the types of concepts and activities the children are

responsible for in the science curriculum. For this purpose the

"Piagetian Task Administration Instrument" (Bybee and McCormack,

1970) was employed. It was used in a modified form so that only

culturally familiar items were included. The instrument used is in

Appendix D. The instrument consists of six tasks and appropriate

questions regarding the conservation of matter, volume, length, and

area, seriation (ordering events), and conceptualization of the horizon.

Each task was administered to each student in the school. Tagalog

was the medium of examination. All responses were recorded in

Tagalog and later translated.

Process Data

Science educators today believe the processes of science are at

least as important to scientific literacy as the facts and concepts of

science. Extending this belief many of the new curriculum projects

strongly emphasize scientific processes at all grade levels. Pro-

cesses stressed in the lower grades include observing, measuring,

classifying, and inferring. In order to understand cultural para-

meters of learning science data were collected on how some of the
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basic scientific processes were exhibited in the village in formal and

informal educational settings. General descriptive data, gaLhered

through participant observat ion, on how persons measure such typical

qualities as length, volume, and time were recorded. Further, a

number of specific tasks were designed and administered to village

school children in an effort to identify process abilities. Each of

these tasks was given to ten randomly selected pupils from each grade.

Classification. As discussed above the cognitive skill of class-

ification is highly relevant to the study of science education. Investi-

gators of children's classifying skills have relied heavily on the analy-

sis of classification of physical attributes (color, shape, size, number)

that characterize some aspects of the environment. In order to

demonstrate how village children classify physical attributes a task

following Cole et al. (1971) was administered. The aim of this task

analysis was to discover how physical attributes were classified,

which physical stimuli are likely to be the basis of classification, and

what conditions influence the transfer of classificatory skills to new

problems. The subjects were presented with eight cards (made of

local materials) and were asked to sort them into two groups so that

the members of each group seem to go together. The cards differed

according to color, shape, and number on each card: two or five;

red or yellow; circles or triangles per card. Color, shape, or

number could serve as the basis for forming the two groups. The

responses were not judged correct or incorrect. After the subjects
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were given directions (in Tagalog) they were given the cards and timed

until they finished, or gave up, at which point they were asked if they

were finished and the clock stopped. Then they were asked what

basis they used to form their groups and their response recorded.

The cards were reshuffled and the subjects were asked to form

another grouping using different characteristics. The same timing

and questioning procedure as above was repeated.

Verbal Logic. Most science curriculums rely, to varying

extents, upon verbal logic to motivate, inform, and examine students.

In many aspects science is a language. Semantics and grammar are

important components of scientists' work. The language of science is,

of course, an important part of learning science in school. In fact,

many science classes are totally verbal; students learn about science

through words. A significant aspect of any scientific discourse is

logic. Teachers describing phenomena link observation to hypothesis

to concept to principle to theory to law through a system of logic. To

appreciate and gain facility with this process the student must be able

to successfully manipulate verbal logic. There are many constructs

in verbal logic that vary in degrees of sophistication. Some of the

more fundamental abilities include conjunction, disjunction, and

implication. In Piaget's model such abilities are constructed over a

considerable period as intellectual development unfolds. Young

children have abilities which are quantitatively and qualitatively

different from adolescents and adults. In order to demonstrate the
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development of verbal logical abilities in village children an instru-

n-ient was designed following Cole et al, (1971). Three verbal logic

problems were constructed for each skill of conjunction, disjunction,

and implication. These are included in Appendix E, The problems

were intended to be consistent with familiar village scenes; for

example, the names and activities used were all from village life,

The order of the problems was randomly assigned, Each question was

asked in Tagalog, the responses recorded, and later translated.

Inference. Inferential behavior requires linear rational thought

processes typical of the work required in science, According to Cole

et al, (1971) inference is the "spontaneous integration of two separately

learned behavior segments to obtain a goal" (p. 204). It relies on the

verbal or non-verbal application of logical rules. To examine sub-

jects' abilities to integrate two separately? learned behaviors the follow-

ing task was administered after Cole et al.

Each subject was presented with two matchboxes (chosen for

their cultural familiarity) of different colors. A key painted green

was placed in one box; a yellow key was in the other box. The subject

was asked to guess what was in the boxes, and after he had guessed

was instructed to open the boxes and describe their contents. If he

had not done so the subject was specifically requested to tell the colors

of the keys. They were then replaced in their original boxes and the

subject was asked which box contained which of the keys. This pro-

cedure was repeated until three consecutive correct identities were
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made. It was then assumed the subject had learned the key-box

combination. Once this had been learned the matchboxes were put

aside but their keys left on the table, and a wooden cigar box with a

padlock attached brought out. The subject was told that one of the

keys opened the lock and that if he did so he could have the contents

(candy). He was encouraged to try both keys in order to learn the

correct response. Another candy was placed in the cigar box and it

was locked. Away from the subject's view the keys were returned

to their proper matchboxes which were then brought out so that, for

the first time, the matchboxes and the cigar box were present

together. The subject was then instructed that if he did the right thing

(linked the two learned behaviors) he could have the candy. He was

given the boxes and timed until he had completed the task. If he

seemed stuck, after a specified time interval he was prompted.

Prompts were repeated, if necessary, at 30 second intervals.

He was Limed until completion. All responses were recorded.

Mapping. It is important for students of science to use and

make abstractions. The processes of science involve the student

in structuring procedures relating systems of empirically verifiable

relationships between abstract concepts:

. . . although the concepts are derived From the real world
of phenomena, the relationships of science connect concepts,
not real objects, and the theories of science are built around
'models' that portray in abstract, often mathematical terms a
selectively idealized representation of the real world of
phenomena (Dart, 1972, p. 53).
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A map is a fairly simple example of a scientific model (Dart, 1967,

1972) and map making relies on the use of model thinking and, there-

fore, of scientific method (Blaut et al., 1970). Several studies have

tested children's mapping behavior. Blaut et al. (1970) examine in

fine detail the psychological theories underlying this behavior and

reports the results of a cross-cultural study. They used a map

reading and drawing test to analyze children's abilities at trans-

formations involving scale reductions, projective rotation, and

abstraction. Their results indicate mapping behavior is a natural

component of children's environmental learning. Dart (1967, 1972)

used a map making task to assess readiness to use and make abstrac-

tions. His work was a cross-cultural comparison depicting ways of

thinking that may extend beyond mere map making. Therefore, to

assess students' model thinking ability the children of the village

were asked to sketch rough freehand maps showing how to get "from

your house to the school."

Controlled Eliciting of the Village World-View

Theory and Method

During the initial period of the fieldwork the investigator learned

how to ask questions and became intuitively aware of the village

culture. Questioning is a culturally biased method of communicating.

It is laden with ethnocentric pitfalls such as expectations, self-fulfilling
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prophesies, value orientations, semantics, and contexts. It is not

uncommon for an interviewer to receive only those responses his

informants expect he wants to hear, rather than the "truth." Some

questions are simply meaningless in one culture where they might be

significant in another culture. During the initial period of the field-

work the ethnographer must arm himself with an open attitude toward

his questioning techniques and attempt to construct questions which

are relevant in the culture he is studying. When he learns what

problems are culturally significant and which techniques are appro-

priate he may proceed with the formal ethnographic technique of

informant interviewing in order to generate an ethnographic record.

In this phase of the research language becomes critical for verbal

responses are culturally significant units of behavior (Frake, 1969a).

Frake asserts that controlled eliciting is an operationally explicit

method 'or discerning how people construe their world by how they

talk about it. The ethnographer gets names for things and finds

objects or concepts that go along with the words so that he may

define things according to the conceptual schemes of the people

being studied. Other cognitive anthropologists such as Goodenough

(1964, 1969), Metzger and Williams (1963, 1966), Tyler (1969) and

Cole et al. (1971) have described the method of controlled eliciting

which was used in the current research.
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Informants

One of the first priorities of the research was to find an infor-

mant who could also serve as a research assistant. For the purposes

of this study it was necessary to find, for this position, a person

from the local area who was fluent in English and who had the time to

devote to his position. Fortunately such a person, Mr. Danilo

Mena lo, was located. He was a young man (20 year old) who lived in

a neighboring village. He was a high school graduate who was very

fluent in English yet had a background rooted in village life, He

expidited the investigator's moderate fluency in Tagalog and general

knowledge of the village culture so the research proceeded without

great delay or difficulty. His help was invaluable in preparing

appropriate questions and structuring interviews in a cultural frame-

work.

The next step was to begin an interview technique to approach

the primary problems outlined above, namely, how the cognitive

culture of the villagers relates to science education. The anthropolog-

ical task of selecting informants from the village began. The entire

village was not at the researcher's disposal; some villagers were too

busy or had to many problems to be tied up for hours in interviews;

others seemed too shy or unfriendly, Consequently the informants

were not selected at random but were picked in part for their free,

cooperative nature, as well as for the segment of the population they
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represented. Ten persons became primary informants (there were

countless informal contacts). They were:

1. Mong Toming, farmer, carpenter, former barrio captain,

highly respected village elder.

Z. Mong Gorio, an elderly herbalist and farmer.

3. Christobal Alva, a young fisherman.

4. Edgar Leguro, a middle-aged homemaker, and mother of six,

5. Aling Soling, a middle-aged homemaker, store owner, and

mother of five,

6. Danilo Canales, a student, 13-year-old son of a farmer/

fisherman.

7. Aurorita Grimaldo, a 13-year-old student, daughter of a

fisherman.

8, Ligaya Grimaldo, a young, married, grade six teacher.

9. Malaya Paril, a grade four teacher.

10. Placido Natividad, a barrio native living in town, head Leacher

of the village school.

The informants represented various segments of the village

culture: male, female, young, middle-aged, elderly, married,

single, fisherman, homemaker, store keeper, farmer, student,

teacher, healer, and more for a person's role in the village tends to

be diffuse, Except for the three teachers each of whom was a college

graduate, the informants had attained academic and occupational

levels which were neither exceptional or unique in the village. The
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objective behind their selection andtinterviews was not to statistically

define which part of the population held which view (how many people

believe what). Rather it was to identify beliefs that existed in the

village. It was intended that selecting cooperative members from a

variety of village roles would increase the probability of demonstrat-

ing the spectrum of relevant cognitive elements.

Language: Tagalog as a Medium
of Science Education

The first step toward revealing the relationships between science

and the village culture was a linguistic analysis of Tagalog's ability

to carry scientific information. Strevens (1969) enumerated a list of

linguistic structures he felt were necessary for a language to pre-

cisely convey modern scientific information (see Appendix A). Using

this analytic tool Tagalog was investigated to compare its linguistic

structures to that of the languages of modern science. The informant

was asked to give Tagalog equivalents to the terms in Strevens' list,

and these were recorded.

Life in the Village

Once the informants were selected they were asked to tell their

life stories. One such story, that of Edgar Leguro, appears in

Appendix I. The life stories revealed important concepts the

informant held about himself and his role in the village. It gave the
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interviewer clues about personality and background that facilitated

the construction of an interview schedule more directed to the pri-

mary research topic. Part of this construction phase was to ask the

informants to interpret or elaborate on statements made in their

life stories, followed by a series of questions about the village in

general. This technique allowed the interviewer as well as the

informant to accustom themselves to the interview style. It further

allowed experiences for the interviewer in which to find questions

which were appropriate for the observations being made. All the

interviews were conducted in Tagalog and recorded on tape for later

translation and transcription.

Beliefs about Natural Phenomena

Informant interviews were used to gather data on the continuities

and/or discontinuities between formal science instruction and informal

village beliefs related to the natural environment. Following. Dart

(1967, 1972) and Prince (1969) an interview instrument was developed

to investigate informants' beliefs about their natural environment.

Ten topics were selected for either their local relevance (rain,

thunder and lightning, earthquakes, sickness, tides, growing plants,

weather changes, diurnal periodicity) or their inclusion in the local

science curriculum (eclipses and volcanoes). Around these topics

three types of questions were structured. First, how did the infor-

mants account for the phenomenon. Next, what beliefs did they hold
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concerning the control or manipulation of each phenomenon. Finally,

they were asked questions to reveal their concepts about the source

of knowledge or truth about the phenomenon. Questions were also

asked about how village trades (fishing and copra making) were

learned and modified over time. The instrument is included in

Appendix C.

All of the interviews were conducted in Tagalog. The answers

were taped and later transcribed and translated. Efforts were made

to couch the questions in culturally acceptable terms. Interest was

not directed toward the scientific "correctness" of a response, but

rather toward the type of response itself and the relation to nature

it suggested. Informants were encouraged to clarify or omit any

question they wished.

The Sentence Frame: A
Tool of Ethnoscience

One of the significant tools developed was the substitution frame,

an utterance or fragment thereof which constitutes a verbal environ-

ment within which variation and its limits may be examined"

(Metzger and Williams, 1963). The frames were fill-in-the-blank

questions given to the informant by the fieldworker. The questions

asked at the beginning were no more complex than, for example,

"What is that?" ;'What kind of a is it?" ; "Are there

other kinds of ?" These questions guided the interview
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toward more revealing frames such as, "What are the names of kinds

of ?" ; and " is a

This technique of response elicitation allowed the interviewer to

begin with a hunch or simple observation and go on to construct a

distributional framework according to the ,responses, and then to

establish categories and organizational contexts of categories. Such

categories are represented by lists of contrasting elements illustrat-

ing how the culture classifies (organizes) its environment. "The

organization of such sets, regularly displayed through the frames

which elicit them, bear, we assume, a significant relation to the

organization of informants' knowledge (Metzger and Williams, 1966,

p. 390).

In Caridad Ilaya substitution frames were used to collect data

on several classification schemes which bore a unique relevance to

science education. Taxonomic relationships are critical to the

structure of science and in science curricula are ubiquitous. Apart

from their place in science they characterize a vast variety of other

cognitive systems and represent a fundamental aspect of culture.

The structure of classification systems relies on such basic processes

as inclusion, exclusion, differentiation, generalization, and specifica-

tion (Conklin, 1969). Data collected by substitution frames was used

to construct folk taxonomies that will be contrasted with those found

in the science education curriculum.
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A. Marine Taxonomy. The first taxonomy studied was a native

biological classification after Berlin et al. (1966). Fish caught by

village fishermen were chosen because, of their availiability and

central importance in the village economy, and the possibility of

contrasting the indigenous taxonomy with the standard scientific

(Linnean) classification. During the first four months of fieldwork

the names and descriptions of some 50 varieties of fish were

collected. Villagers were asked to identify their catches. The list

that was composed was taken to the Marine Taxonomy Division of the

Philippine National Museum where the scientific identity, genus and

species of the fish was made. The list of',these fish, their scientific

and Tagalog names appears in Appendix B. Back in the village a

sentence frame interview with a local fisherman-informant generated

data on the folk taxonomy of the fish.

A Taxonomy of Mythological Creatures. The second folk

taxonomy studied was concerned with elements of the Philippine Lower

Mythology (Ramos, 1970). Sufficient contact with the villagers made

the significance of this belief system apparent. The people of Caridad

Ilaya spoke repeatedly of some 20 mythological beings (the choice of

naming these elements "mythological" is after Ramos) which they

identified as being real. These beings directly influenced their

lives. According to the village folk they could and did cause illness

and even death, play tricks in the forest, bring unique powers

(wealth) to favored people, and so on. The powers and habits of these



60

beings is discussed by Ramos (1970) and others. The beliefs of the

villagers of Caridad Ilaya corresponded with these reports, After

several months of questioning and listening to tales it became

evident that a folk taxonomy of these elements was possible, Con-

sequently sentence frame interviews about the mythological beings

was given to a number of informants.

Collection of Planting Beliefs and Practices. .As the fieldwork

progressed information began to accumulate concerning planting

systems that seemed rich in cognitive content. As mentioned above,

almost every family Lends a garden throughout the year, These

gardens range in size from a dozen square meters to nearly a hectare.

In the latter, usually in the mountains, a great variety of plants are

grown: bananas, rice, corn, potatoes, beans, etc. These gardens

play an important role in the village economy. Through informant

interviews and participant observation it was established that specific

belief systems dictated how each kind of plant was planted to assure

the maximum growth. In these planting systems information about the

time of year, the lunar phase, the position of the sun, and the particu-

lar tide condition were processed. In addition a number of charms

and rituals were practiced: certain stones were buried, special

clothes worn, specific body postures maintained, and so forth.

In order to systematize these planting beliefs an interview

instrument was developed in the field. It was basically a modified

sentence frame technique. Twenty-five locally common garden
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plants were studied. Each of the informants was asked a series of

questions about how each plant was planted. They were specifically

asked about how the moon, tides, charms, and rituals were used in

planting.

Folk Beliefs among Children

In the course of participant observation a set of beliefs called

pamahiin were identified. English-speaking informants translated

pamahiin as "superstition." These beliefs had to do with folk beliefs

about experience in the village: weather, sickness, love, planting,

etc. They were thought to be true and were practiced. Their origin

was reported as the "old people." Because of their divergence with

the ideas found in the science classroom it was decided to find out if

the pupils "believed" in the pamahiin ideas. To do this a test was

constructed that contained 13 common pamahiin and two statements,

not pamahiin, that were obviously false. The reason for this latter

inclusion was to test the reading and test taking ability of the students.

They were asked, in multiple choice fashion, to tell if the statements

were true, not true, or if they were unsure. If either of the two

catch questions was answered true that test was rejected. Tests

were given to only grades four through six as they had greater read-

ing skills. The test is included as Appendix F.
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CHAPTER III

THE VILLAGE SETTING

The Ocean: Waves and Wind

The data for this study were collected in Caridad Ilaya, a tiny

Philippine fishing village. The village is on the eastern coast of

southern Luzon Island, resting almost squarely on the 14th latitude

in the Tropic of Cancer. The Pacific Ocean is an immense presence

in the village, some houses are less than ten meters from the high

tide mark and few houses are farther than 100 meters. The ocean

is at once a boundary and a gateway. In the former sense it is

where man's control over the environment ceases. In this way it

represents a demarcation between nature and culture. The ocean

remains raw, untamed and when man ventures onto the sea he neither

subdues or controls it in his fragile efforts to remain afloat.

The Pacific is also a gateway to the village. Although a land

route also gives access, ocean traffic is a principle means of com-

merce and the arrival of a boat from town, village, or open sea is a

lively affair for visitor and resident alike. The day is ushered in

across the ocean as the sunrise brings light shimmering over the

richly colored waves into the village. At daybreak men of the village

gather at the oceanward entrance, the beach, to tell stories or gossip,

but mostly the pensively watch the sea. In another sense, the ocean
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is a gateway to the dominant weather patterns of the village, the

monsoons. It seems natural to reference the monsoons, as do the

villagers, to ocean-wind and wave.

There are two monsoons, southwest and northeast. The singu-

lar feature which characterizes each is wind direction. The south-

west monsoon brings a steady forceful current of ocean-wind into

the village for nearly seven months (August through February). It

carries with it a tremendous volume of rain in leaden clouds which

race across the waves into the village. In this weather comes an

occasional typhoon that seems as if the entire monsoon were con-

densed into one storm. The northeast monsoon is dry and the wind

that blows seaward during cloudless day after day is hardly percep-

tible. During these months (March through July) the sea is calm,

often mirror-like, and intensely hot.

The Land: Palm and Sand

Up from the sea is the beach. Seen from an airplane, or boat,

or nearby mountain it stretches as a white ribbon along the hulking

blue mass of water and dense greenness of the land. At close hand

it is not white but an eldless variety of colors: from black volcanic

rock to white coral; from grey igneous stones to powdery yellow sand;

and from a myriad of organic debris to half rotten plastic artifacts

discarded somewhere across the water. The beach has a ragged,

contaminated quality rather than a managed, picked-up cleanness.
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From the ocean little is noticed at first glance but the trees

and mountains not far behind the beach. Coconut palms are every-

where. They are part of a vast plantation that covers the entire

village, stretches for hundreds of kilometers along the ocean front,

and thrusts deeply into the interior of the island. The palm trunks

curve steeply up to their green crowns with a geometrical regularity

that forms a seemingly endless columnated world. Beneath the palms

is a rich secondary level of growth, some large spreading trees such

as mango and tamarind, plus a great abundance of lesser trees and

bushes. Not more than 500 meters beyond the beach steep hills rise

up to an altitude of around 1000 meters. The coconut palms march up

these slopes covering them nearly to the tops except where precipi-

tous walls or rock outcrops preclude cultivation. The palms are

thick between beach and mountain but thin as the plantation penetrates

the rugged hills. In the space between the palms lies the tropical

jungle which caps the hills and crawls into every pore of the terrain.

The luxuriant clotts and tangles of endless lifeforms seem chaotic,

oppressively threatening at first glance:

The rain jungle starts with distant layers of trees.
First, there are the immense trees that rise over a
hundred feet into the air, straight as a flagpole, and then
branch out into a great protective growth. Until they
explode with leaves and foliage at the top they have a bare
shaven look. Beneath the giants there is a second level
of trees, big in themselves, which reach the first branches
of the giants. Below these is a mass of foliage which is
undescribable, but which is often literally so thick that
one cannot cut his way through it (Burdick, 1961, p. 118).
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The boundaries of Caridad Ilaya are to the northeast and the

southwest the beach and hills respectively, and to the northwest and

southeast two small rivers, the Bobon and Lumiliay. They lie,

separated by the village, some 700 meters apart; each is clear,

and shallow, and fast.

The Village Setting

As one enters the village from the sea signs of human construc-

tion (except for the cultivated regularity of the palms) are surpris-

ingly scarce. The natural, rather than the manmade, dominates the

scene. When a dwelling is spotted it appears camouflaged by its

blend of raw materials and direct accommodation to the environment.

On the beach outriggered canoes are drawn up and children play.

They seem dwarfed by the enormous expanses of water and trees.

Nevertheless, signs of man are there, and within a short space one

is in the village. In surprising abruptness the tenacity and vivid

industry of human energy erupts: infants wail, hammers ring, a

radio blares, laundered colors clothe windows, players run, and

paths fill with shouting children, as the human drama of village life

consumes the day under the tropical sun.

The village, in its central vicinity between beach and river and

hillside, contains more than 60 houses scattered along trails and

primitive roads. More dwellings "belong" to the village but they

are isolated and distant. The village roads carry an occasional
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Figure 2. Mang Touring, village leader and informant.
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motorized vehicle from the town which lies five kilometers to the

east. Mostly they carry foot traffic. The access road to town, a

wide, well-trodden trail, dwindles to a footpath at the western

extremity of the village. Alongside this artery lie about 20 family

dwellings, the village chapel, a community center, and the school.

The trail parallels the beach, back about 200 meters, and is inter-

sected midway by another wide path that runs to the beach. More

houses face this trail. On these and other trails are many people.

Houses

The houses have a unique sameness. They are on stilts and

commonly have palm thatched sides and tops, although an occasional

house has cement block walls and/or a tin roof. They are of uni-

formly natural colors, various shades of aging thatch, bamboo, and

unpainted wood. Each evidences a singularity of design within a

basic architectural style that characterizes the Filipino peasant home.

They are open affairs set a meter or more off the ground on stilts.

Bamboo slat floors and wide thatch shutter windows allow air to cir-

culate freely enough that no chimney is needed for the indoor cook-

fires. The openness of the houses seems to reflect an intimate

balance with the tropical environment. They seem less adapted to

shit olit the elements than to simply erect temporary permeable

boundaries that signify home. Yards are trodden earth. Here neither
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Figure 3. The beach of Caridad Ilaya.

Figure 4. Houses in the village.
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cement roads, iron rails, chain fences, nor high tension wires

define and divide man from nature; rather, it is enough to sweep the

bare earth.

The houses have no electricity, no running water, no indoor

plumbing. Inside they are commonly divided into two or more rooms

plus a cooking area and entrance way. Often the only furniture is

a rough hewed table and bench, although an occasional chair,

cabinet, or bed is there. Locally woven mats, rolled and stood in a

corner for the day are spread on the floor for sleeping. The thatch

walls are sparsely decorated with family photographs, one or more

calendars, a mirror, and often a small religious shrine. In another

area of the house are tools and gear for farming and fishing. There

is a kitchen furnished with one or two small charcoal stoves, a few

dishes, utensils, and pots, and a water container that may be a used

oil can, a plastic bucket, or a clay vessel. All the furnishings are

utilitarian and sparce, without elaboration of style or model.

Outside the homes are a variety of structures. The commonest

are pens for swine which live immediately adjacent to the homes;

often directly underneath. About one-third of the homes have outdoor

pit toilets under simple shelters. There are a few open kilns for dry-

ing the coconut meat to make copra. And there are the sari-sari

stores: small family enterprises selling small amounts of manu-

factured goods, candies, sweet breads, drinks, cigarettes, fruits,
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and vegetables. They are small stores, sometimes only a window in

a house, often a tiny ground level hut. There were a dozen of these

in Caridad Ilaya.

There are three structures in the village that far exceed any

home in the style and strength of structure; they represent institutions

not indigenous to the village culture. They are the Catholic chapel,

the community center, and the school. Each houses activities

(religious, governmental, educational) that originated under colonial

sponsorship. They are built with mortar and steel, permanent, with

concrete floors at ground level. They are the only structures with

cement walks that lead from earthen trails. They all show signs of

disrepair or incompletion, and active usage.

The Village School

The Caridad Ilaya Elementary School (Mababang Paaralan ng

Caridad Ilaya) is the largest structure in the village. It occupies a

a large, grassy compound nearly 100 meters square. There are four

buildings, a well, and extensive flower and vegetable gardens. The

largest building, the schoolhouse proper, is almost 40 meters long,

and is divided into five rooms. It is an amalgam of wood, cement,

and steel all under a rough galvanized iron roof. The floors are bare

cement, and none of the walls reach the roof. Where the walls end

iron bars or cement brick latticework continue up to the roof. The

other buildings are a newly finished Home Economics building, an



7

Figure 5. Caridad Ilaya Elementary School

Figure 6. A. science classroom.
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Industrial Arts building, and a toilet. The Industrial Arts building

is little more than a crude shelter with an earthen floor. The school

has neither running water nor electricity,

Inside the classrooms is an assortment of tables, chairs,

desks, benches, cabinets, shelves, and an inevitable chalk board.

Each room is arranged into several sections: students' desks in the

center; teacher's table in front; a wall section displaying students'

work; a hygiene center with a water vessel, glasses, and mirror; a

science corner with a collection of bottles, charts, animal pictures,

and perhaps a globe; a civic area with pictures of national heroes;

and a book storage area with piles of mostly crumbling, molding

books, magazines, and newspapers. The rooms, contained in their

splotchy and drab half-walls, unlike the homes, are jammed with

things. Floors are crowded with wooden desks, and the walls are

lined with charts, pictures, books, and numerous other artifacts,

new and decaying, of the process of education.

Outside the Village

A final note on the physical setting of the village is its proximity

to other populations in the locality. The village is politically and

economically subsumed in a municipality which contains some 25

other villages located within a 20 kilometer radius of a town-proper.

The municipal population is approximately 25,000, half of whom live
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in the town. A majority of the villages are connected by road and

regular transportation. The town is, likewise, linked to other

municipalities. Caridad Ilaya is the second of four villages strung

along the northwest coast of the municipality. It is connected to the

town by sea transport (a small fleet of privately owned fishing boats),

and by a primitive road. There is no regular land transportation,

save walking, but there is an occasional commercial jeep or motor-

tricycle that makes the strenuous hour-long trip from town and back.

During stormy weather the road is impassable to motor vehicles.

The trip entails fording two rivers and countless mudholes. Conse-

quently, the most common traffic to town is by foot. Nevertheless,

the traffic is steady for the town is critical to the social, political,

economic, and cultural identity of the village. It has many facilities

the village does not : a market, courthouse, hospital, jail, library,

high schools, churches, cinemas, dress shops, hardware stores,

nightclubs, and more. The identity between the town and village is

reciprocal. Just as villagers go to town for many reasons the towns-

folk look to the villages as a source of income since they own most of

the land there employing the villagers as tenant farmers. Above and

beyond this, however, one senses a cultural identity of the town in the

village, the latter representing the roots and heritage of tradition

for the increasingly complex life of the former.
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The resident population of Caridad Ilaya at the time of this

study was around 400. It is hard to determine exactly as it is a

dynamic element, The structure of the population may be charac-

terized according to demographic parameters shaped by dimensions

of age and sex, and according to factors of education, wealth, and

status. The first characteristic, age and sex, is shown in Figure 9.

The population is evenly distributed between men and women. The

average age for males is 23,09, and for females 21.79. The average

age of the total population is 22.46. This structure indicates a pre-

dominately young citizenry: the bulk of its members are below 40 and

few exceed 60 years; the oldest persons were 75.

The population is segregated along family lines. The family is

an extremely significant element in the Filipino culture. Village

families commonly exhibit a household pattern greatly extended

beyond the nuclear family: one dwelling unit may consist of mother,

father, children, grandparents, children- in -law, cousins, etc. The

structure of household living patterns is beyond the scope of this

research other than to note that children are exposed to a number of

household adult authorities uncommon in Western cultures.



Figure 7. Village children play on the beach.

Figure 8. Fishermen and a fish trap (bokatot).
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Education

The history of Philippine education and the large number of

youth in the village reflect the potential significance of schooling on

the village culture. The school has the largest participating mem-

bership village activity (save for non-school days). There are some

120 pupils enrolled in six grades, five full-time teachers (the first

two grades are under one teacher), a head teacher, and many

parents who belong to the PTA. Almost everyone in Caridad Ilaya

has had some formal schooling. Only 4% of the school-age and older

population never entered school. Only 2% reach college. The dis-

tribution of the number of persons achieving different school grade

levels is shown in Figure 10. Nearly 80% of the villagers never reach

high school, and only 30% had finished grade six. The average num-

ber of grades completed by the school age and older population was

four and one-half.

The Economy

Economic livelihood in the village revolves around two indus-

tries, copra production and fishing. Copra is the dried, oil-rich

meat of the coconut. The coconut trees surrounding the village are

mostly owned by landlords in town. The plantation is divided for a

large number of parcels of one or two hectares only a few of which

each village family oversees. Although figures are hard to get,
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families tend in average of five or six hectares of coconut trees;

and, perhaps, only one or two are owned by the family, the pro-

cedes from the rest are shared with the landlord. The landlord-

tenant is a significant socio- cultural complex quite outside the

scope of this report. It may be simply noted, however, that most

of the villagers worked as tenant farmers making copra.

Copra

Copra making is a laborious process that usually involves two

or more family members for a period of from 10 to 15 days. Every

three months the mature nuts are harvested by reaching into the lofty

branches to cut the nuts down with a sharp blade on the end of long

bamboo sections fitted together. Most of this dangerous work is done

by one of the three men in the village who specialize in it. Once the

nuts are on the ground they are gathered by hand and carried, some-

times by water-buffalo sled, to the pit kilns. Some farmers sell

their harvest at this stage but in Caridad Ilaya most proceed to husk

and split the nuts which are then kiln dried for about 12 hours. Next

the copra is scooped out with a special blade fitted on a seat. This

meat is dried again before being put in large sacks for transport to

a dealer in town who pays cash. At any point in this process labor

may be hired but it is most common to use only household members

including women and children.
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The villagers' other major source of livelihood is fishing.

Seafood is gathered in a large variety of ways: from a child standing

on the beach with a simple hook and line to the sleek motorized out-

rigger canoes that put far out to sea and net fish from an elaborate

trap. There are three general (not mutually exclusive) categories of

fishing activities: on the shore, with nets, and in the open sea.

These activities are, for the most part, not seasonal, yet success

often is related to weather and/or time Shore fishing may mean

simply throwing a baited line into the surf, a common child's past-

time; or setting small traps for crabs; or collecting a variety of

edible mollusks from the low tide zone (sometimes as many as 30

persons join on the beach digging with their hands, laughing and

gossiping while gathering snails or clams into old, tin cans).

In the village there is a modest net and fish trap building

technology. The nets are nylon and are purchased, usually to be

fixed on a variety of bamboo frames to make them maneuverable.

There are "walking nets" for gathering small shrimp and fish near

shore. There are hand nets of different sizes for lifting fish out of

traps, and there are long drag nets pulled from shore. The bigger

the drag net the more people needed to haul it onto the beach. It is

carried to sea by boats then floated by buoys it forms a huge semi-

circle that slowly closes as it nears shore, trapping fish. This

work has a festive air as over 30 men, women, and children struggle
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with the surging, slippery mass of fish bundled in the net and scram-

ble for their share, some stuffing living fish into their clothing. Only

two families in the village own these expensive nets but others were

occasionally brought from town.

By far the most common fishing is done from boats. There is

one style of boat in the village, the double outrigger canoe. Ribs,

then sides are attached to a dugout log and then bamboo poles are

fitted onto crosspieces as outriggers. There are two common sizes.

The larger ones carry 12 horsepower inboard engines; the smaller

ones are powered by sail and/or oars. The small boats fish within a

four kilometer radius of the village, but the motirized boats have

ranges that may take them as far as 50 kilometers from home. They

go without map or compass, with only a spartan repair 'kit, a spare jug

of fuel, fishing gear, and two or three men. The small boats accom-

modate one or two men. It is common to see young boys fishing from

them not far off shore. The larger boats may travel to a distant

shoal or reef or they may keep closer to home working around one of

the many fish traps or fish homes they have placed there. The com-

mon traps are four meter square cages of a hardwood frame and

woven rattan mesh walls that are floated at surface level and

attached to the bottom with a long vine which has a rock tied to its

end. It remains for up to a year at sea before finally washing away.

Before that time fishermen dip net small fish from inside the cage
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and catch with baited hooks larger fish (said to be attracted by the

small, struggling fish).

The fish house is made from a long connection of woven palm

leaves, again attached to the bottom by a vine and rock. Men fish

there by hand line. The line, hook, and bait arrangement is deter-

mined by the kind of fish sought. There are lines with clusters of

hooks, individual hooks, serried hooks. Sometimes the hooks are not

baited, at other times small, wooden lures are used, or bits of cloth

or plastic. Fresh bait such as bits of fish, snails, or eel, are used

for other kinds of fish. The variety of marine life commonly caught

is great. The kind of catch varies with the season and the time of

day. Night fishing (e.g., for squid) is practiced with the aid of kero-

sene lamps. The size of the catch is considerably varied. Some-

times none are caught while the next day the men return with gun-

wales awash with fish. Usually the catch is enough to feed the family

with a small excess for sale or trade. At day's end the shorebound

villagers sit by the sea waiting for the boats' return anxious to know

if the next meal is there. Disappointment is not rare.

Secondary Income

Although fish and coconuts dominate the economic life of the

village other, secondary, sources of livelihood are numerous. As

mentioned above, small village stores provide some income. Most

families tend large garden plots in the nearby mountains where they
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grow rice, vegetables, ginger, and bananas, and cultivate large fruit

and nut trees. These mountain gardens are cleared by the ancient

ritual of slash and burn (swiden). They are mostly prepared and

planted in a cooperative fashion with other villagers in a pattern that

depends on an elaborate system of reciprocation. Closer to home

many raise pigs and chickens, papayas, and squash. All of these

are products for home consumption as well as for sale or trade.

There are few job specialities in the village outside of farming

and fishing. There is a boat builder, a palm shingle weaver, rice

cake cooks, laundry women (few do not do their own), dressmakers,

copra haulers, a midwife, an herbalist, and several teachers. The

meager economic base results in a large exodus of village youth to

the town or other Philippine cities in search of the opportunities

these places promise. Villagers are employed outside of Caridad

Ilaya in a great variety of positions: truck drivers, beauticians,

airplane mechanics, nightclub performers, chemists, etc. Their

work too is a source of income for the village as it is usual for those

with a steady income in town to send part of their earnings back to

their families in the village.

Village Life

The description of the village setting is not only very general,

it is external. To develop a clearer, more immediate picture of

village life we must attempt to construct an internal image with the
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aid of words from the villagers themselves. Autobiography is a

classical anthropological tool for getting inside a culture. Mrs.

Edgar Leguro's life story, told in her own words, is found in Appendix

I. It was recorded in her native language, Tagalog, and later trans-

lated, transcribed, and edited. Her words bring a rich human

sensitivity to the task of setting the stage for the experimental work

which follows. It is included to complete the description of the

location, physical and cultural, where this research was conducted.

Man and Nature

In the village there is an overriding sense of continuity which

spreads across people and events, through nature and culture, and

seeps even into change and innovation. The continuity is first appa-

rent in the setting of the village: its blend of raw colors and tex-

tures; the engulfing greenery of hill and wave; and the juxtaposition

of man and his environment in a balance that maximizes dependency

and minimizes isolation. There is scant separation between the tame

and the wild. Village life is permeated by the demands of its natural

setting, and culture does not so much shield the villagers from nature

as it provides a sanctuary for adaptation. The source of adaptation

is the continuity with nature rather than the occidental urge to

conquer it.
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Village time exemplifies the culture's link with nature. Lack-

ing are the artificially constructed schedules of work and rest, clocks,

work whistles, weekends, and wrist watches. The scene has led the

West to generalize Oriental village life as "timeless." Instead,

there is actually a keen sense of time in the village that is different,

indeed opposite, from that known in the West. In the village, people

awaken with the first stirrings of forest birds, sleep when the last

shades of darkness have fallen, eat when hungry, work when ready,

and so forth. They do this every day in an unfixed cycle that repeats

itself with the regularity of the tides or a fine tuned chronometer.

Village life is not timeless; it is immersed in the presence of nature,

accompanying the latter in a pattern of repetitions ramified infinitely.

In the village, living close to nature culturally and physically,

continuity is further illustrated by the condition of subsistence in

which the village peasant consistently finds himself. Subsistence

means a reduction in emphasis and dependency on money, and an

increased reliance on beneficial nature. Labor generally results in

goods rather than in income to secure goods. Money is, of course,

of real value and in constant demand to the villager, but in less

amount. Although figures are hard to get a typical village family

(father, mother, and four or five children) subsists on between 150

and 250 dollars a year. This indicates that a little money has a

great value but that money does not buy everything. Subsistence
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living depends on a balance that is maintained by constant labor but

which is upset by crises such as sickness. The persistent lack of

money results in reduced ability to purchase items such as new

clothes, prescription medicines, shoes, books, toys, the services

of specialists, etc. All of these are found in the village but sparsely.

Society

In other aspects village life is rich and plentiful. Chief among

these is the abundance of human contact. Cooperation is valued more

than individuality, and identity with the group (family, village) sus-

tains villagers through crises. As nature engulfs the village setting

so the group tends to swallow the individual. (Greetings indicate the

tone of the social environment and in the village a common greeting

to the single person is, "Why are you alone? ' or "Who is your

companion ?") We may speculate that group identity for the villager

plays a comparable role to individual identity for the Occidental.

The basic unit with which the former identifies and is molded is the

family. Families are large and dynamic, growing to include many

non-blood relatives via the in-law and the godparent systems. The

result is a dense network of family ties and obligations, rights and

privileges that establish and perpetuate the authority of the group

over the individual. In this way, the family is the receptacle of

tradition and signature of the culture. Children are the dearest pro-

duct of family life; and "a large family is a happy family" is a
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village maxim. Second to the above mentioned greetings is the

question, "How many children have you ?"

Jocano (1969), Lynch and De Guzman (1970), Guthrie (1971),

and Manalang (1971), among others, have cogently reviewed the value

aspects of Philippine culture. These values circumscribe the indi-

vidual. with the group. Examples of group-stressing values are

cooperation, reciprocity, and leveling. These values help define

the rules and expectations which govern the villagers' relations with

one another. Through cooperation houses are built, boats lifted,

children cared for, bridges constructed, and fields planted. Hardly

a task is performed without a helping hand. Throughout cooperative

activities run threads of reciprocity. The individual who assists

planting another's field knows he will be helped when his field is

ready.

Cultural aspects which facilitate cooperation are the extended

kinship systems, gossip (leveling), and values of indebtedness and

smooth interpersonal relations. The latter stresses the positive

aspects of getting along and glossing over conflict and individual

perogatives. To these ends personal shame and humbleness are

important censors of personality in the face of group tradition. The

structure of these traditions is reflected in such activities as

agriculture, government, and education. These are first and fore-

most cooperative projects which embody the value orientations of the

village.
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The village is the primary community unit of the Philippines

and, as other villages across the globe, it expresses the serious

problems facing mankind. Pressure on available resources, cul-

tural as well as natural, increases as the village population grows.

Many go hungry in predictable patterns as the already scarce surplus

of land, food, water, and income are drawn upon. Across all such

problems and possibilities for their amelioration stretches the village

culture. It is increasingly evident that if education is to be of

heuristic value it must account for and accommodate the strength

and ubiquity of the cultural realities exemplified in Caridad Ilaya.

Study of the relationships between the village culture and the

school is principal for understanding science education in the

village. In the following chapter the specific analytical tools used on

data from the school and in the village will be discussed, and the

results enumerated.
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CHAPTER IV

RESEARCH RESULTS

We studied science education in a Philippine village in order to

describe some cultural implications of teaching and learning science

in a non-Western setting. The theories, methods, and village setting

were described in previous chapters. This chapter will take up the

results of the fieldwork and the analysis of data collected there. It

consists of four sections on the language, the science class,

cognitive development, and the village world-view.

Tagalog and Science Concepts

The overall aims of our research were to describe the role of

science education in a village culture and to describe how science is

learned and taught in a village school. The data which were collected

to facilitate these descriptions were principally gathered through the

medium of spoken language.

In order to establish a framework of relatedness between science

and the village medium of communication, Tagalog, the following

analysis is provided. It is the basis for further analyses which will

take us into the complex areas of culture and cognition.
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Gramatico Logical Operations

The linguistic constructs found in Appendix A. were obtained by

asking an English speaking informant for equivalencies to the scien-

tific terms listed by Strevens (1969). The first section is a group of

words and expressions labeled Gramatico-logical operations which

are essential for expressing complex and abstract ideas common in

scientific concepts. Examples of items included here are (in

English): although; as if; because; since; therefore; and unless. A

review of the results obtained in this study indicates that Tagalog is a

language rich with gramatico-logical operators. Indeed, most of the

operators have a sphere of equivalencies. Especially complex are the

Tagalog structures of causation. The language is clearly capable of

subtle distinctions here, a facility which has a great potential in

construction of scientific concepts.

Science Processes

The second and third groups of words translated are those

which deal with the scientific processes: to classify; measure;

observe; hypothesize; and so forth. The importance of these con-

structs is today recognized in elementary science curriculums such

as "Science A Process Approach" after which the Philippines has

modeled its elementary science curriculum. Once again a review of

the results of informant interviewing indicates Tagalog contains most
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of these linguistic forms in either a Tagalog root or a borrowed form.

In the latter form we find such borrowed phrases as litro (liter),

oras (hour) commonly used in liquid and time measurement; and

pagka-klase and experimento which are secondary constructs for the

scientific concepts to classify and experiment. The history of

colonization in the Philippines has provided Tagalog with many

borrowed phrases. Tagalog is a dynamic and adaptive tongue. As

with the first group of words, there are often several equivalencies

for the scientific concepts and processes.

The Tagalog root word hula presents some difficulty as an

equivalent. It is used as guess, infer, conceptualization of how and

when, hypothesize, and predict. In English all these constructs are

related but not equivalent. We may imagine some science education

problems that might result from this multiple usage. Other examples

of multiple usage are uuri for classify and describe (the conceptual

implications here are interesting); and subok for to test and experi-

ment. None of these constructs are conflicts; rather they express a

lack of differentiation among related concepts.

Concept Formation

The fourth and fifth groups are linguistic additives, suffixes

and prefixes that are associated with scientific concept formation.

Here again the informant was able to supply Tagalog equivalencies
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for most of the English elements indicating the ability of Tagalog to

make use of these concepts.

The last three groups deal with Experimental, Theoretical,

and Mathematical notions, many of which are very specialized. In

these groups also the degree of Tagalog equivalencies was very high.

Most of the words could be translated directly. As with the other

sections the informant was asked to make a sentence to check the

contextual fit of the terms. Only a few terms such as volume, dis-

tillate, electrode, and hydrolysis had no equivalencies. The overall

content of Tagalog terms of scientific constructs is great. In some

cases there is a lack of specificity found in English. This may be

offset by the great linguistic pliability of Tagalog in which one root

word may be altered in a variety of ways (as in the usage of caus-

ality) and of its ability to absorb vocabulary from other languages.

The Science Class

Records of Science Classes

A primary goal of this research was to describe how science is

taught and learned in a village school. Our direction now is to out-

line facets that are common in the science class events. The

recorded transcripts are important to this study because they contain

a good record of a dominant element in the observed classroom

activities, the verbal behavior of the teacher. The science lessons
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were very verbal. Typically the teacher stood in front of the students

and rapid fire questions and comments. This activity was distinct

and readily recorded. The students responded singley and collec-

tively. These responses were not the only verbal activity of the

students just as verbal behavior was not the only behavior that occur-

red in the class.

In the transcripts the teacher's words are clear and coherent.

The record also contains student talk but this was not recorded

reliably for the students' verbal behavior was diffuse and garbled,

and consequently confusing so the recorder commonly picked up not

more than a fraction of it. Thus, although the record contains

student talk and teacher talk, the latter was concentrated on in the

recording process and will be emphasized in the following analysis.

Verbal Logic and Instruction

It is clear the verbal behavior in the science class was cogni-

tively significant. Language and cognition are interrelated in our

theoretical understanding of learning. To a great degree science in

the village school was conveyed through talking. The classes

observed were verbally rather than materially centered. In a peda-

gogical sense words served as structuring devices which imparted

meaning to the world of phenomena. The teachers' words played an

important role in how the students formally come to view their world.
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The way the teachers used their words, the kinds of statements they

made structure the logical dimensions of the science class. Describ-

ing these logical elements is a goal of this analysis.

Educational observers have long tried to synthesize systems of

observation for classroom research. The sheer bulk of the number

of attempts is significant (Brandon, 1973). There is a long list of

devices for viewing what happens in school. A search was made

through this list for methods which appear related to our work.

Bel lack (1964), Anderson (1970), and Smith and Meux (1971) were

considered in depth. Each deals with logical aspects of classroom

events. The work of Smith and Meux appeared especially appropriate

as a device for analyzing the logical elements contained in our trans-

cripts. It was chosen to isolate and classify some of the teachers'

verbal behavior which is relevant to our study. Our goal was to

analyze some of the logical elements in the transcripts. Smith and

Meux call them logical operation:

The forms which verbal behavior takes as the teacher shapes
the subject matter in the course of instruction. For example,
the teacher reduces concepts to linguistic patterns called
definitions, he fills in gaps between the students' experience
and some new phenomenon by facts and generalizations
related in a verbal pattern referred to as explanation; he
rates objects, events, etc., by reference to facts and
criteria related in a pattern called evaluation. If he does not
engage in such operations himself, the teacher requires his
students to do so, or more typically, the teacher and his
students jointly carry on these operations through verbal
exchanges (1971, p. 3).
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Transcript Analysis

The next step in our analysis was to isolate, identify, and

classify the logical operations found in our transcripts. The aim

here was to demonstrate patterns of instruction which may be

culturally significant. We know the teachers' statements were the

most reliably recorded and were a dominant part of the classroom

dialogue. Our analysis focused on the teachers' talk. This part of

the dialogue was made up of many kinds of statements, questions,

directions, acknowledgments, descriptions, and so forth. The

questions were interesting statements which were frequent and

seem to give the science class direction and momentum. Questions

have a traditional pedagogical importance. Their frequency and

constancy over many observations gave the science class activities a

character, the patterns of which we searched for in this analysis.

They seemed regular enough to pursue in depth to illustrate the for-

mal aspect of science education in the village.

For this task the criteria of Smith and Meux was used to iden-

tify the kinds of teachers' questions found in our transcripts.

Kinds of Questions Identified

The questions were easily separated from the other statements

in our records. Every statement recorded in the interrogative was
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considered. Once isolated they were classified according to the

following criteria.

1. Defining: Questions concerned with how words are used to

objects, asking implicitly or explicitly for the meaning of

terms; for example, "What is a compass ?"

2. Describing: Questions asking to tell about something; to rep-

resent by words or drawing; or which mention or suggest some-

thing and require that an account of this something be given;

for example, "What can you say about our weather?"

3. Designating: Questions concerned with the identity or name of

something; asks the name of something which is described or

otherwise indicated; for example, "What do you see on the

table ?"

4. Stating: Questions which ask for statements of issues, steps in

proofs, rules, conclusions, ideas, beliefs, etc.; for example,

"What is our conclusion?"

5. Reporting: Questions asking for a report on what a book or docu-

ment says; for information in the text; or for a summary or

review of previous work; for example, "What did we do yester-

day?"

6. Evaluating: Questions concerned with estimating the worth,

dependability, etc. of something; for example, "Is it right to

fish with poison?"
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7. Opining: Questions which ask for an opinion or belief about the

feeling or disposition of others; or about the possibility or

necessity of something; for example,, "What do you think plants

need most of all?"

8. Classifying; Questions which make explicit reference to an

instance or class (type, sort, group, set, kind) of things or both;

which require that a given instance be put in the class to which

it belongs; or that a given class be placed in a larger category;

for example, "What group does this leaf belong to?"

9. Comparing; Questions which require two or more things,

actions, factors, processes, etc, to be compared and/or con-

trasted; for example, "How are animals and plants different?"

10. Inferring: Questions which give an antecedent and require a

consequent (effect, result, outcome, subsequent behavior, etc.)

be supplied as the answer; for example, "If a person lacks

protein what will happen to him?"

11. Explaining: Questions that give a particular consequent and

require that an antecedent be supplied, to ask for an antecedent

condition of which the particular event or process to be

explained is taken as the effect; or else to give rules, defini-

tions, or facts which are used to justify decisions, judgments,

actions, etc,; for example, "Why did the plant die ?"
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Sampling of Data

A random sample of the 64 lessons contained in the recorded

transcripts was taken. Each lesson was assigned a number chrono-

logically chosen and three lessons from each grade were selected for

analysis. The teacher questions in each of them were identified and

classified according to the criteria above. A sample of a scored

transcript is found in Appendix H.

From the 18 lessons selected for analysis more than 1600

teacher questions were identified and categorized. Of all the teacher

statements recorded in the transcripts nearly 50% were identified as

questions. A word count was made in a single sample of the number

of teacher words contained in the scored comments and the number of

words in unscored nonquestion statements. The breakdown for the

grades is in Table 1.

Table 1. Proportion of Teacher Comments as
Questions.

Grade Proportion

1 .55
2 .49
3 .56
4 .53
5 .37
6 .42
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Lower figures suggest fewer words devoted to questioning, that

is, lessons with more nonquestioning activities such as lecturing,

assigning, praising, etc. This behavior was also significant, as

indicated by its frequency but was not further treated in this analysis

so we could view in depth the questioning behavior, The above

figures do support the impression that questions are important

elements in the science lesson. Now we move to the task of analyz-

ing what kinds of questions were asked and if this teaching activity

demonstrates any patterns.

Teacher Behavior

The first data obtained were the proportions for each of the

question types found in the samples. These data were then read into

a computer programmed for a standard statistical analysis of variance.

The computer analyzed the data and supplied the means for each

question type and grade. These data are presented in Table 2.

The analysis of variance included a standard F test which

showed that at the 0.05 level of confidence there was a significant

difference between the question categories within all the grades. At

the same time the F value for the difference between grades with

respect to any question type was not significant, with minor excep-

tion, at the 0.05 level. In other words, if we read Table 2 vertically

there are significant differences while if we read the table horizon-

tally these differences disappear.
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Table 2. Mean Sample Proportions of Question Categories for
Grades I-VI.

I II III IV V VI

Define .015 0 .021 .029 .020 .066

Describe .447 .320 :309 .339 .268 .282

Designate .346 .448 .525 .295 .268 .338

State 0 .002 .022 .035 .007 .024

Report .020 .009 0 .006 0 .014

Evaluate .006 .002 0 0 .017 .029

Opine .006 .007 0 0 .021 .006

Classify .024 .004 .008 .032 .004 0

Compare .006 .018 .027 .013 .025 .035

Infer .033 .094 .017 .055 .136 .050

Explain .093 .093 .067 .192 .121 .152

Differences between Question Types

To find out where the difference between the question categories

within each grade occurs the Tukey Multiple Comparison Test was

used for all pairwise comparisons. The mean value of the defining

questions in Grade I, for example, was compared with the mean

values of all the other question types for that grade. This procedure

was carried through for all question types in each grade. The format

of the Tukey test is as follows.

A significant difference between pairwise comparisons occurs

at the 0.95 level if for group i and group j:

Yi Yj I > T S (D)
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where S2 (D) = 2 MSE /n (from the analysis of variance) and

T = 1/4-2 q (1 a; r, nT 4) (from standard tables).

Tables 3-8 show the results of the Tukey tests for each grade.

In the upper portion the positive (+) sign indicates a significant dif-

ference between the means while a zero (0) indicates no significant

difference at the 0.95 level (1 a ) . The value of the mean differ-

ences Yi - Yj are in the lower section of each table. The value of

T s (D) is given for each grade.

These results show a definite pattern between the question types

preferred by the teachers. There was no corresponding pattern of

difference between the grades. In other words, the teachers all used

substantially the same teaching techniques with respect to the kind

and frequency of questions used. In this regard their teaching was

remarkably homogenous. The pattern was rather straightforward,

relying principally on the use of descriptive and designating questions

with some minor emphasis on explaining. In fact, the great majority

of the teachers' questions fell into the describing and designating

categories leaving the remainder with little significance. Plainly

the formal questioning activities observed in the science classes

stressed naming and describing activities while minimizing other

forms of questions such as classifying, comparing, and inferring.

There were minor variations in the patterns of questions;

notably, more significant differences with the explaining activity in



Table 3. Grade I: Tukey Pairwise Comparison of Question Categories. T s (D) = .1388

N
U

'14)rf

5.111)

l

Define + + 0 0 0

Describe .432 + +

Designate .331 .101 + +

State .015 .447 .346 0 0

Report .005 .427 .325 .020 0

Evaluate .008 .441 .340 .006 .014
Opine .009 .441 .340 .006 .014 .001

Classify .009 .423 .322 .024 .004 .018
Compare .009 .441 .340 .006 .014 0

Infer .018 .414 .313 .033 .013 .026
Explain .078 .354 .253 .093 .093 .086

cu>. $44-1
..-1 al

cu cs) a.,
0 co
.., as
Q §.,

$.4

0.,

0 (...) (....)

0 0 0 0 0

0 +

+ +
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.018 0 0
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.027 .009 .027 0

.087 .069 .087 .060



Table 4. Grade II: Tukey Pairwise Comparison of Question Categories. T s(D) = .1041

ca
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Define + + 0 0 0 0 0 0 0 0

Describe .320 + + + + + + + + +

Designate .448 .127 + + + + + + + +

State .002 .318 .445 0 0 0 0 0 0 0

Report .009 .311 .439 .007 0 0 0 0 0 0

Evaluate .002 .317 .445 0 .006 0 0 0 0 0

Opine .007 .312 .440 .015 .001 .005 0 0 0 0

Classify .004 .316 .444 .002 .004 .002 .003 0 0 0

Compare .018 .302 .430 .016 .009 .015 .010 .013 0 0

Infer .094 .226 .354 .092 .085 .092 .087 .090 .076 0

Explain .093 .227 .355 .091 .084 .090 .085 .089 .075 .001



Table 5. Grade III: Tukey Pairwise Comparison of Question Categories. T s(D) .1232
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Define + + 0 0 0 0 0 0 0 0

Describe .288 + + + + + + + + +

Designate .505 .216 + + + + + + + +

State .001 .287 .503 0 0 0 0 0 0 0

Report .021 .309 .525 .022 0 0 0 0 0 0

Evaluate .021 .309 .525 .022 0 0 0 0 0 0

Opine .021 .309 .525 .022 0 0 0 0 0 0

Classify .012 .300 .517 .014 .008 .008 .008 0 0 0

Compare .073 .282 .498 .005 .025 .027 .027 .018 0 0

Infer .004 .292 .508 .005 .017 .017 .017 .010 .010 0

Explain .046 .241 .457 .045 .067 .067 .067 .059 .040 .050



Table 6. Grade IV: Tukey Pairwise Comparison of Question Categories. T s(D) = .1143
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Define + + 0 0 0 0 0 0

Describe .310 0 + + + + +

Designate .226 .044 + + + + +

State .006 .303 .260 0 0 0 0 0

Report .022 .333 .288 .028 0 0 0 0

Evaluate .029 .339 .295 .035 .006 0 0 0

Opine .029 .339 .295 .035 .006 0 0 0

Classify .003 .306 .262 .002 .026 .032 .032 0

Compare .016 .326 .282 .022 .006 .013 .013 .019

Infer .026 .284 .240 .020 .048 .055 .055 .022 .042

Explain .162 .147 .103 .157 .186 .192 .192 .159 .179
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Table 7. Grade V: Tukey Pairwise Comparison of Question Categories. T s(D) = .1051

0
CL
0

Define + 0 0 0

Describe .356 + + +

Designate .247 .108 + + +

State .013 .370 .261 0 0

Report .020 .377 .268 .007 0

Evaluate .003 .359 .251 .010 .017

Opine .001 .355 .246 .014 .021 .004

Classify .016 .372 .264 .003 .004 .012

Compare .005 .351 .242 .018 .025 .008

Infer .115 .240 .132 .129 .136 .119

Explain .101 .255 .146 .114 .121 .104
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.017 0 + +

.004 .020 + 0

.114 .131 .110 0

.100 .117 .096 .014



Table 8. Grade VI: Tukey Pairwise Comparison of Question Categories. T s(D) .1267
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Define + + 0

Describe .215 0 +

Designate .271 .056

State .042 .258 .315

Report .052 .267 .324 .009
Evaluate .037 .252 .308 .005

Opine .060 .275 .332 .017

Classify .066 .282 .338 .024

Compare .031 .247 .303 .011

Infer .016 .232 .288 .026

Explain .086 .130 .186 .128
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0 0 0 0 0 0 +

0 0 0 0 0 +

.015 0 0 0 0 0

.008 .023 0 0 0 +

.014 .029 .006 0 0 +

.020 .005 .028 .035 0 0

.035 .020 .044 .050 .015 0

.137 .122 .145 .152 .117 .101
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Grade IV. Perhaps these differences express individual variation

between teachers within their overall reliance upon describing and

naming behavior. Once again our F tests uncovered no significant

differences between teachers for any questioning behavior.

The Use of Names and Descriptions

Since the describing and designating activities were so signifi-

cant in the formal teaching behavior observed in the village we looked

more closely at their composition. Smith and Meux divide these

operations into identifiable subcategories. Their classification

scheme is found in Appendix G. The describing and designating

questions in the samples were categorized according to these

schemes (see example in Appendix H). The means for each type are

found in Tables 9 and 10. The question types are referred to by

members which correspond to the scheme of Smith and Meux in

Appendix G.

A standard analysis of variance was done on these data. The F

tests obtained indicate there was a significant difference at the 0.95

level, between the question types within all the grades except for

describing in grade IV. Like our first analysis these differences

generally disappear between the grades. Once again, if one reads

Tables 9 and 10 vertically there occur statistically significant differ-

ences which do not appear as one reads the tables horizontally.



Table 9. Mean Sample Proportions of Describing Question
Categories.

Type of Describing

Question

Grade
I II III IV V VI

2.11 .014 .107 .050 .126 .140 0

2.12 .312 .186 .368 .095 .178 .214

2.13 .037 0 0 0 .007 .016

2.14 0 0 0 0 .007 0

2.15 0 0 .066 0 0 0

2.16 .191 .128 .033 .141 .077 .042

2.17 .046 .057 .018 .043 .066 0

2.18 .040 0 .033 .028 0 .016

2.19 .047 .103 0 .195 .058 .068

2.20 0 .015 .066 .102 .043 0

2.21 .019 0 .054 0 .004 0

2.22 .007 0 0 0 .025 .135

2.23 .026 .023 .059 .054 .059 .105

2.24 .183 .239 .051 .121 .114 .042

2.25 .025 .071 .123 .009 .180 .183

2.26 0 0 .016 0 0 .039

2.27 0 .030 .050 .034 .039 .124

2.28 .031 .029 0 .049 .056 .016

2.29 0 .008 .009 0 .007 0

110
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Table 10. Mean Sample Proportions of Designating Question
Categories.

Type of Designating Grade
Question I II III IV V VI

3.11 .269 .124 ,546 .201 .523 .269

3.12 0 0 0 0 0 .066

3.13 .624 .815 .333 .687 .337 .597

3.14 .045 .019 .005 .100 .018 .009

3.15 .029 .041 , 134 .012 .058 .057

As with our first analysis the Tukey test was conducted between

all pairwise comparisons to identify which question types were prom-

inent among the subsystems of the describing and designating

activities. The results of this analysis are in Tables 11-21. The

tables were constructed as described above.

Results of the data analysis for Grade IV showed an insignifi-

cant F test for describing activity. Tukey pairwise comparisons

were made for the other grades. The analysis of describing (Tables

11-15) does not reveal patterns as striking as those in the original.

It does indicate some reliance upon describing category 2.12 and

general nonspecificity among the other question types. The designat-

ing questions of the teachers tend to express a more homogenous

pattern of reliance of question types 3.11 and 3.13 (Tables 16-21).

This analysis, as the original, appears to demonstrate general,

perhaps cultural, differences rather than specific or individual



Table 11. Grade I: Tukey Pairwise Comparison of Describing Question Categories. T s(D) = . 254

2. 11 2. 12 2. 13 2. 14 2. 15 2. 16 2. 17 2. 18 2. 19 2.20 2.21 2. 22 2. 23 2. 24 2. 25 2.26 2. 27 2. 28 2.29

2.11 + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.12 .271 + 0 + + + + + + + 0 + +

2.13 .004 .275 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.14 . 041 . 312 .037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.15 .041 .312 .037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.16 .150 .121 .153 .191 .191 0 0 0 0 0 0 0 0 0 0 0 0 0

2.17 . 004 . 226 . 008 .046 .046 .145 0 0 0 0 0 0 0 0 0 0 0 0

2.18 .001 .272 .002 .040 .040 .151 .006 0 0 0 0 0 0 0 0 0 0 0

2.19 .006 .265 .010 .047 .047 .143 .001 .007 0 0 0 0 0 0 0 0 0 0

2.20 .041 .312 .037 0 0 .191 .046 .040 .047 0 0 0 0 0 0 0 0 0

2.21 .022 .293 .018 .019 .019 .172 .027 .021 .028 .019 0 0 0 0 0 0 0 0

2.22 .034 .311 .030 .007 .183 .038 .003 .040 .007 .012 0 0 0 0 0 0 0 0

2.23 .015 .286 .011 .026 .026 .165 .020 .014 .026 .007 .019 0 0 0 0 0 0 0

2.24 .141 .129 .145 .183 .183 .008 .136 .134 .136 .183 .164 .176 .157 0 0 0 0

2.25 .016 .287 .012 .025 .025 .166 .021 .015 .021 .025 .006 .018 .001 .158 0 0 0 0

2.26 .041 .312 .037 0 0 .191 .046 .040 .047 0 .019 .007 .026 .183 .025 0 0 0

2.27 .041 .312 .037 0 0 .191 .046 .040 .047 0 .019 .007 .026 .1.83 .025 0 0 0

2. 28 .010 . 281 .006 .031 . 031 . 160 .015 . 009 .016 . 031 .012 . 024 . 005 . 152 . 006 .031 . 031 0

2.29 .041 .312 .037 0 0 .191 .046 .040 .047 0 .019 .007 .026 .183 .025 0 .031 031



Table 12. Grade II: Tukey Pairwise Comparison of Describing Question Categories. T s(D) = . 241

2. 11 2. 12 2.13 2. 14 2. 15 2. 16 2. 17 2. 18 2. 19 2.20 2.21 2.22 2.23 2.24 2.25 2.26 2.27 2.28 2.29

2.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.12 .079 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.13 .107 .186 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.14 .107 .186 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.15 .107 .186 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.16 .012 .058 .128 .128 .128 0 0 0 0 0 0 0 0 0 0 0 0 0

2.17 .150 .129 .057 .057 .057 .071 0 0 0 0 0 0 0 0 0 0 0 0

2.18 .107 .186 0 0 0 .128 .057 0 0 0 0 0 0 0 0 0 0 0

2.19 .004 .083 .103 .103 .103 .025 .046 .103 0 0 0 0 0 0 0 0 0 0

2.20 .092 .171 .015 .015 .015 .113 .042 .015 .088 0 0 0 0 0 0 0 0 0

2.21 .107 .186 0 0 0 .128 .057 0 .103 .015 0 0 0 0 0 0 0 0

2.22 .107 .186 0 0 0 .128 .057 0 .103 .015 0 0 0 0 0 0 0 0

2.23 .084 .163 .023 .023 .023 .105 .034 .023 .080 .008 .023 .023 0 0 0 0 0 0

2.24 .132 .053 .239 .239 .239 .111 .182 .239 .136 . 225 .239 .239 .216 0 0 0 0 0

2. 25 .037 . 115 .071 . 071 .071 . 057 . 014 . 071 . 032 .056 . 071 .071 .048 . 168 0 0 0 0

2.26 . 107 . 186 0 0 0 . 128 .057 0 . 103 .015 0 0 .023 .239 .071 0 0 0

2.27 .077 .156 .030 .030 .030 .098 .027 .030 .073 .015 .030 .030 .007 .209 .041 .030 0 0

2.28 .078 .157 .029 .029 .029 .099 .028 .029 .074 .014 .029 .029 .006 .210 .042 .029 .001 0

2. 29 . 099 . 178 .008 . 008 . 008 . 120 . 049 .008 . 095 . 007 .008 .008 .015 . 231 . 063 .008 . 022 . 021



Table 13. Grade III: Tukey Pairwise Comparison of Describing Question Categories. T s(D) = . 234

2. 11 2. 12 2. 13 2. 14 2. 15 2. 16 2. 17 2. 18 2. 19 2.20 2.21 2.22 2.23 2.24 2.25 2.26 2.27 2.28 2.29

2.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2. 12 . 318 + + + + ÷ + + + + + +

2.13 .050 .368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.14 .050 .368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.15 .016 .302 .066 .066 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.16 .017 .335 .033 .033 .033 0 0 0 0 0 0 0 0 0 0 0 0 0

2.17 .032 .350 .018 .018 .048 .015 0 0 0 0 0 0 0 0 0 0 0 0

2.18 .017 .035 .033 .033 .033 0 .015 0 0 0 0 0 0 0 0 0 0 0

2.19 .050 .368 0 0 .066 .033 .018 .033 0 0 0 0 0 0 0 0 0 0

2.20 .016 .302 .066 .066 0 .033 .048 .033 .066 0 0 0 0 0 0 0 0 0

2.21 .004 .314 .054 .054 .012 .021 .036 .021 .054 .012 0 0 0 0 0 0 0 0

2.22 .050 .368 0 0 .066 .033 .018 .033 0 .066 .054 0 0 0 0 0 0 0

2.23 .009 .305 .059 .059 .007 .026 .041 .026 . 059 .007 .005 .059 0 0 0 0 0 0

2.24 .001 .317 .051 .051 .015 .018 .033 .018 .051 .015 .003 .051 .008 0 0 0 0 0

2.25 .073 .245 .123 .123 .057 .097 .015 .097 .123 .057 .069 .123 .064 .108 0 0 0 0

2.26 .034 .352 .016 .016 .050 .017 .002 .017 .016 .050 .038 .016 .043 .035 .107 0 0 0

2.27 0 .318 .050 .050 .016 .017 .032 .017 .050 .016 .004 .050 .009 .001 .073 .034 0 0

2.28 .050 .368 0 0 .066 .033 .018 .033 0 .066 .054 0 .059 .051 .123 .016 .050 0

2.29 .041 .359 .009 .009 .057 .024 .009 .024 .009 .057 .045 .009 .050 .042 .114 .007 .041 .009



Table 14. Grade V: Tukey Pairwise Comparison of Describing Questions Categories. T s(D) = 1829

2.11 2.12 2.13 2.14 2.15 2.16 2.17 2.18 2.19 2.20 2.21 2.22 2.23 2.24 2.25 2.26 2.27 2.28 2.29

2.11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.12 .038 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.13 .133 .171 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.14 .133 .171 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.15 .140 .178 .007 .007 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.16 .063 .101 .070 .070 .077 0 0 0 0 0 0 0 0 0 0 0 0 0

2.17 .134 .172 .001 .001 .006 .071 0 0 0 0 0 0 0 0 0 0 0 0

2.18 .140 .178 .007 .007 0 .070 .006 0 0 0 0 0 0 0 0 0 0 0

2.19 .082 .120 .051 .051 .058 .019 .052 .058 0 0 0 0 0 0 0 0 0 0

2.20 .097 .135 .036 .036 .043 .034 .037 .043 .015 0 0 0 0 0 0 0 0 0

2.21 .036 .174 .003 .003 .004 .072 .002 .004 .054 .039 0 0 0 0 0 0 0 0

2.22 .115 .153 .018 .018 .025 .052 .019 .025 .003 .018 .021 0 0 0 0 0 0 0

2.23 .081 .119 .052 .052 . 05 9 .019 .053 .059 .001 .016 .055 .034 0 0 0 0 0 0

2.24 .026 .064 .107 .107 .114 .037 .108 .114 .056 .071 .110 .089 .055 0 0 0 0 0

2.25 .040 .002 .173 .173 .180 .103 .174 .180 .122 .137 .176 .155 .121 .066 0 0 0 0

2.26 .140 .178 .007 .007 0 .077 .006 0 .058 .043 .004 .025 .059 .114 .180 0 0 0

2.27 .101 .139 .032 .032 .039 .038 .033 .039 .021 .004 .035 .014 .020 .075 .141 .039 0 0

2. 28 . 084 . 122 . 049 .049 .056 . 021 . 050 . 056 . 002 . 013 . 052 . 031 .003 . 058 . 124 . 056 . 017 0

2.29 .133 .171 0 0 .007 .070 .001 .007 .051 .036 .003 .018 .052 .107 .173 .007 .032 .049



Table 15. Grade VI: Tukey Pairwise Comparison of Describing Question Categories. T s (D) = . 2131

2.11 2. 12 2.13 2. 14 2. 15 2. 16 2. 17 2. 18 2.19 2. 20 2. 21 2. 22 2. 23 2, 24 2. 25 2. 26 2. 27 2. 28 2. 29

2.11 + 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2. 12 . 213 + + 0 0 0 + 0 0 0 0 0 0 0 0

2.13 .016 .197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2. 14 0 . 213 . 016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2. 15 0 . 213 . 016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.16 .042 .171 .026 .042 .042 0 0 0 0 0 0 0 0 0 0 0 0 0

2.1 7 0 .213 .016 0 0 .042 0 0 0 0 0 0 0 0 0 0 0 0

2.18 .016 .197 0 .016 .016 .026 .016 0 0 0 0 0 0 0 0 0 0 0

2.19 .068 .144 .052 .068 .068 .026 .068 .052 0 0 0 0 0 0 0 0 0 0

2.20 0 .213 .016 0 0 .042 0 .016 .068 0 0 0 0 0 0 0 0 0

2.21 0 .213 .016 0 0 .042 0 .016 .068 0 0 0 0 0 0 0 0 0

2.22 .135 .078 .119 .135 .135 .093 .135 .119 .067 .135 .135 0 0 0 0 0 0

2.23 .105 .108 .089 .105 .105 .063 .105 .089 .032 .105 .105 .030 0 0 0 0 0 0

2.24 .042 .171 .026 .042 .042 0 .043 .026 .016 .042 .042 .088 .063 0 0 0 0 0

2.25 . 183 .029 .030 . 183 . 183 . 141 . 183 .030 . 115 . 183 . 183 . 048 .078 .141 0 0 0 0

2.26 .039 .173 023 .039 .039 .003 .039 .023 .029 .039 .039 .096 .066 .003 .144 0 0 0

2.27 .124 .089 .108 .124 .124 .083 .124 .108 .056 .124 .124 .009 .019 .083 .059 .085 0 0

2.28 .016 .197 0 .016 .016 .026 .016 0 .052 .016 .016 .11 .089 .026 .167 .023 .108 0

2.29 0 .213 .016 0 0 .042 0 .016 .068 0 0 .135 .105 .042 .183 .039 .124 .016.
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Table 16. Grade I: Tukey Pairwise Comparison of
Designating Question Categories. Ts(D)=.256

3.11 3.12 3.13 3.14 3.15

3.11 + + 0 0

3.12 .269 + 0 0

3.13 .355 .624 0 +

3.14 .224 .045 .171 0

3.15 .240 .029 .596 .016

Table 17. Grade II: Tukey Pairwise Comparison of
Designating Question Categories. Ts(D)=.124

3.11 3.12 3.13 3.14 3.15

3.11 + + 0 0
3.12 .124 + 0 0

3.13 .711 .815 + +
3.14 .105 .019 .796 0

3.15 .083 .041 .771 .022

Table 18. Grade III: Tukey Pairwise Comparison of
Designating Question Categories. Ts(D)=.564

3.11 3.12 3.13 3.14 3.15

3.11 0 0 0 0

3.12 .526 0 0 0
3.13 .193 .333 0 0

3.14 .521 .005 .328 0

3.15 .391 .134 .199 .129
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Table 19. Grade IV: Tukey Pairwise Comparison of
Designating Question Categories. T s(D)=. 100

3.11 3.12 3.13 3.14 3.15

3.11 + + +
3.12 .201 + + 0
3,13 .486 .687 + +
3.14 .101 .100 .587 0
3.15 .189 .012 .665 .088

Table 20. Grade V: Tukey Pairwise Comparison of
Designating Question Categories. Ts(D)=.232

3.11 3.12 3.13 3.14 3.15

3.11 + 0 + +
3.12 .523 + 0 0
3.13 .186 .337 + +
3.14 .442 .081 .256 0
3.15 .465 .058 .279 .023

Table 21. Grade VI: Tukey Pairwise Comparison of
Designating Question Categories. Ts(D)=.541

3.11 3.12 3.13 3.14 3.15

3.11 0 0 0 0
3.12 .203 0 0 0
3.13 .328 .531 + 0
3.14 ,260 .057 .582 0
3.15 ,212 .009 .540 .046
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difference, The overall homogeneity of the results shows the teachers

using the kinds of questions in equal fashion, The data do not reveal

significant differences between the kinds of describing and designat-

ing questions. On a larger scale these questioning activities are

different enough from other questioning behavior to suggest they

come from a core of the science class.

The differences which do appear may reflect a tendency of the

describing activities to include, more often than not, the questions

"What can you tell us about that?" and "How about that?" These are

questions of a broad nondefinite type. The forms which the data

suggest are not as widely used as are those of a more specific nature;

for example, "What is the shape of that?" The data here are not con-

clusive regarding significant differences between these forms of

questions except for grades I, III, and, perhaps, VI. Thus most of

the teachers appear to have expressed this behavior more often than

not. The data were, however, limited.

The patterns of the designating questions were more consistent

than those of the describing questions. Two forms were stressed

typically; 3.11 and 3.13. Each required that a simple, usually one-

word answer be supplied. The first type required to be named

"either one or some members of a set of things; for something else

about an object (abstract or concrete) already introduced, for other

groups or types of things than those already mentioned" (Smith and
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Meux, 1971, p. 175). A typical entry in this category was "What

else?" This activity constituted an eliciting of particulars about the

world of phenomena that was opposite to the general describing dis-

cussed above.

The other form of designating activity that appeared significant

was the type that gives a particular class or group of things, or else

a particular object (concrete or abstract) such as a word, a line (in a

geometrical figure), a biological entity, etc., and it requires that

these be specified by name" (Smith and Meux, 1971, p. 180). Again

our analysis may not be complete or accurate enough to demonstrate

individual differences but all the teachers except one stressed, more

often than not, questions of this type.

Results of Participant Observation

The above have been a series of analytical descriptions of some

important aspects of science classes in the village. They form a

statistically reliable base for understanding what occurred in those

classes. They were only partial descriptions, however, for they

cover only a limited number of events in the class. To give a more

general view of the classroom activities this report will now turn to

analysis of other data acquisition methods.

The village school teemed with activity when classes were in

session. The data collection techniques focused on only a few of the
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activities in school, those which appeared to describe the cultural

content of the science lesson. The science classes were a mere

fraction of the participants' experience on any day they occurred.

We cannot assume they were more cognitively significant than other

village events, but they could be regularly observed. Clearly the

main actors in the science class were the teacher and the pupils.

Their roles were, of course, culturally significant (Manalang, 1971)

and have cognitive functions associated with them.

Participant observation allowed us the opportunity to form an

intuitive image of the nature of the science class activities: an

image of the inherent order among the confusion of everyday events;

a sense of the values and expectations associated with the roles of

teacher and student; and a sense of the cognitive forces active in the

teaching and learning processes in the science class. The image at

once conveyed the experience of uniqueness and autonomy of the class

activities, and of its attribute of being a repeatable, regular event.

Patterns of Behavior

Over months of participant observation it became clear that the

verbal behavior displayed by the teacher followed a pattern and was

predictable, The pattern of behavior that made up the science class

was repeated over and over again despite individual grade differences

or which subject matter was included. The pattern relied on direct
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verbal activity although indirect verbal and nonverbal behaviors were

also operating. Thus, the science class came to be viewed as a

discrete phenomenon which was a real and discernible part of the

culture as a whole. The tone of this event was intuitively important.

This intuitive aspect led, at first, to a metaphorical depiction of the

event, The analogy originally used was the script. This was an

attempt to illustrate the formal nature of the dialogue.

The Dialogue. In the scripted lesson the object of instruction

seemed for the students to discover their lines, the names or

descriptions, in answer to the teacher's questions. This was carried

out through an elaborate system of verbal and nonverbal cues. The

script appeared as a sort of guessing game during which the teacher

sought to convey meaning about events in the world. The children

behaved so as to guess the elements of the events which the teacher

ordered in a patterned fashion. She was indirectly establishing

relationships between elements in the script. The effect was a fill-

in- the-blank script designed to allow students to gain meaning by

supplying names and descriptions while the teacher provided the

relationships associated with natural events.

The lessons observed over and over again stressed verbal

manipulation. Manipulation of concrete objects was minimized. When

objects were used in the lesson rarely more than a fraction of the

class handled them. In this way verbal abstraction was emphasized

over concrete manipulation.
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The science class was characterized by a shower of voices

amplified in the contained environment of square rooms, half walls,

cement floors, and sheet metal roofs. Voices from other rooms and

the playground easily joined together to produce a regular cacaphony

rather than a studious atmosphere.

The typical lesson then was a very verbal affair, The teacher

posed a question and the pupils shouted their responses. Sometimes

the teacher requested a chorus activity such as a class reading or

repeating of a conclusion. More generally, however, the question

was thrown out to the class as a whole and many answers returned.

The answers were often varied. The teacher commonly selected a

response and incorporated it in her next question or comment. She

sometimes ignored the responses, repeating or rephrasing the original

question, Occasionally the teacher reprimanded the pupils not to

answer by shouting at once, but the usual lesson reinforced this

pattern. Less frequently the teacher called on a single student to

respond. Even here the answer was sometimes shouted by another.

Throughout these verbal exchanges there appeared an interplay

of cognitive and affective statements. The cognitive elements are

especially relevant to this study. The affective statements were,

nevertheless, important in the class, although they were low keyed.

Positive reinforcement, encouragement, or praise for the students

by the teacher were not lavish. They were simple acknowledgments

of the correctness of an answer, often followed by the use of that
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response in the teacher's next question or comment. Negative

reinforcement was, likewise, simple and low keyed. The response

was commonly repeated in the interrogative or treated with a laugh

or silence. The form of the script, therefore, was a series of

verbal exchanges between student and teacher, the regular nature of

which indicated a certain formality of dialogue.

Ritual. As participant observations continued, the analogy

used to describe the science class changed from script to ritual.

The consistency of the observed events in the classroom, the appa-

rent identity of the elements, the relatedness embodied in terms of

the actors and their greater roles in the community, and, plainly,

the methodical nature of the event led to the metaphore of ritual.

This was an attempt to illustrate what appeared as the deeper mean-

ing of the classroom activities. Further, it was an effort to couch

the description in an anthropological context. Used here, ritual is a

systematic activity which combines various beliefs symbolically.

Science lessons observed throughout the period of field work

bore a striking similarity and regularity. They contained patterns

of dialogue or script in which teacher and students participated

verbally. Both of these roles are culturally loaded. While the

dialogue is an evident part of the event the image of a ritual was

called upon to include elements of the event which lay beneath the

more observable activities. There seemed, especially in the

teacher's role, specific cognitive functions which were a significant
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part of the science class. The naming and describing activities

discussed above are significant here. It was as if these elements in

the dialogue had a form that produces a coded effect. The event, or

ritual, carried the code which consisted of the way events, questions,

observations, and names were strung together to provide understand

ing. These patterns were logical structures.

The ritual effect was strengthened by the intensity, or momen-

tum, of the typical science lesson. It was as if those lessons took

the participants out of their ordinary modes of behavior and fashioned

a unique event for the practice of rational inquiry in a formal educa-

tional. setting. Thus, the science lesson not only had a compeling

affective quality, it conveyed a particular logic or rationale, a

method of generating understanding, no matter what the content area

or grade.

Orchestration. The final metaphor used to describe the scene

of the science class was that of a musical orchestra. In this analogy

the teacher was the conductor and the pupils the players with their

instruments, each with its individual personality, potentiality,

ability, and role. The composition (a collection of notes, pitches,

tempos, rhythms, melodies, harmonies, etc, ) was compared to the

logical model of the environment in the lesson, The concert was the

lesson. The teacher conducted the students through a score of cog-

nitive relationships. She gave a complicated set of cues as the lesson

progressed in order to create a harmonious whole, She also used
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remonstration, encouragement, praise and threat: to manipulate the

students, Through this interaction the lesson rehearsed concepts

about the environment to achieve a rational understanding, or mean-

ing, as to what is significant and insignificant, how the world of

experience is coded and retrieved, stored and applied, what is related,

and what alternatives exist. The effect of the lesson was consistency,

as music might be consis tent.

Summary

The above have been a series of quite personal descriptions of

what the village science lessons were perceived to be. These analo-

gies were intended to give an overview of a very regular village event.

The image of script, ritual, and finally of music are taking the events

of the science class further into abstract. This is, of course, an

attempt to find meaning for our experiences. But the metaphores

leave a sense of incompleteness in understanding the science class.

Perhaps all metaphores contain this shadow of uncertainty.

The various metaphors for the classroom behaviors observed

could be appreciated through the homogeneity expressed in the statis-

tical patterns of how the teachers ask questions. This homogeneity

is itself a form of metaphor. The statistics are not concrete but are

cognitive symbols illustrating an interesting side of the greater

analogy culture. This is a part of our human search for relatedness,
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order, neatness, constructedness, and meaning. We suggest the

teachers do behave in some predictable patterns.

In the next section we will take up the results of the Piagetian

and related tasks which may help complete this description of

cognitive aspect in the village school.

Cognitive Skills and Village Children

Piagetian Task Analysis

Six Piagetian tasks were administered to every schoolchild to

aid the investigation of science education in the village; and to deter-

mine the level of cognitive development according to Piaget's model.

This model describes several sequential stages of cognitive maturity

which develop as a function of age, environment, and social inter-

action. Of particular interest in this study- were the levels of pre-

operational and concrete-operational cognition which are commonly

associated with children between the ages of 4 and 12, The tasks

indicate whether a child is functioning at the pre-operational or the

concrete-operational stage, or is in a period of transition between the

stages.

The tasks were administered in Tagalog by a trained Filipino

assistant, The responses of each subject were recorded, translated,

and transcribed, Next they were analyzed to determine if they rep-

resented pre-operational, trans itional, or concrete- operational
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thinking. The earliest stage, pre-operations, was indicated in

responses demonstrating non-conservation of the material at hand.

Conservation in the answers indicated the concrete-operational stage

had been attained. Fluctuation between conservation and non-

conservation indicated the subject was in a transitional period between

primary stages. By conservation we mean the child understands (can

state) that the magnitude of a property under consideration does not

change as a result of some change in configuration (Prince, 1969). A

non-conserving subject believes the property in consideration, for

example a quantity of matter, changes when the configuration is

altered. Five of our tasks dealt directly with conservation and one

dealt with seriation which is another indicator of cognitive develop-

ment, Piaget believes that when a child can arrange the elements of

a series in the proper order he has developed concrete-operations

(Piaget, 1966).

Piaget's model posits age as one condition of cognitive develop-

ment. Our subjects were tested by grades but it was discovered that

there was a range in age of at least three years within each grade.

Table 22 shows the proportion of students of the same age within each

grade at the time the tasks were administered. The responses were

analyzed by age and grade.
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Table 22. Age and. Grade Distribution.

AgeGrade
7 8 9 10 11 12 13 14 15 16

I ,82 .09 .09
II .50 .25 .17 .08
III .05 .50 .10 .35

IV .09 .55 .23 .14
V .12 .35 .47 .05

VI .05 .70 .20 .05

Conservation of Matter. The first task concerned the con-

servation of matter. Two lumps of clay equal in quantity and shape

were given to the subject who was asked if they had the same amount

or if one lump had more clay than the other. If the subject responded

that one lump had more he was instructed to adjust the amounts

until he said they were equal. Once equalization was accomplished

one of the lumps was rolled into a cylinder and the student asked if

the lumps still had the same amount, or if one lump had more clay

than the other; and if they still had the same size or if one was

bigger or smaller than the other. Next the subject was asked to

justify his response. The responses were scored as expressing

conservation if the cylinder and original lump (sphere) were said to

have the same amount of clay and were the same size. Non-

conservation was expressed when the respondent said the size and

amount changed. The answer showed transition if the subject changed
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his statement or if he said the amount was the same but the size was

different, or if the amount was different but the size was the same.

The results of Task 1 are found in Table 23 and are illustrated

in Figure 11. There was a close correlation between responses

scored according to grade and responses scored according to age.

At age seven less than 20 percent of the subjects conserved matter.

About half of the seven-year-old subjects were non-conservers of

matter while a third were in the transitional stage. The ability to

conserve matter increased regularly until at the age of 13 more than

85 percent of the responses indicated conservation. The proportion

of non-conservers fell regularly with age but the proportion of transi-

tional subjects was irregular, not dropping off until the thirteenth

year.

The material used in this task, commercial modeling clay, was

unfamiliar in the village and was handled with suspicion by some of

the subjects. The younger students were especially reluctant to

manipulate it. The one-to-one method of administration was also an

unusual situation which appeared to threaten the younger subjects.

The interviewer was trained in methods to minimize the threat of con-

frontation by being friendly, patient, and playful with the children.

Still some subjects were threatened, responding in stiff mono-

syllables to the task questions.

In general the responses to the question of whether the lumps

of clay remained the same was given quickly and apparently



Table 23. Conservation of Matter.

Age
Proportion of Subjects

Grade
Proportion of Subjects

Conservers Non-
conservers Transitional Non-Conservers Traditionalconservers

7 .18 .47 .35 I .09 .38 .52

.23 .31 .46 II ,17 .41 .42

9 .40 .15 .45 III .40 .15 .45

10 .59 .18 .23 IV .86 .09 .04

11 .40 .15 .45 V .58 .06 .35

12 .66 .17 .17 VI .90 .05 .05

13 .87 .07 .07
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spontaneously. Justifications were, however, difficult causing

obvious discomfort especially with younger subjects. They held

their heads low, eyes cast down, voice muted, sometimes tears,

and were restless. This behavior lessened as the subjects got older

but their justifications were rarely extensive and tended to rely upon

description rather than explanation. JUstification responses,

whether from conserving, non-conserving, or transitional. subjects,

typically stressed shape. Younger children frequently gave one

word answers, for example "round, " as their justification. Older

children gave more complete explanations. Among non-conserving

and transitional responses there appeared no preference as to whether

the ball or cylinder was bigger or contained more matter.

Conservation of Liquid Amount. The second task tested the

conservation of liquid amount. Here familiar materials could be

obtained: drinking glasses and a jar of different sizes. Two similar

glasses were half-filled with the same amount of water as the child

watched. Equilization was still necessary before the task could

proceed and doubters were asked to adjust the amounts until they said

the glasses held the same amount of liquid. Next a jar much wider

than the two glasses was introduced and the water from one of the

two glasses was poured into it changing the water level. The subject

was then asked if the larger container had the same amount of water

as the smaller glass and to justify his answer. Their responses

were scored in the same manner as in task one for conserving,
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transitional, or non-conserving cognition. The results of this

second task are in Table 24 and Figure 12.

More than one-third of the seven-year-old subjects tested

were able to conserve liquid amount. By the time they reached age

nine almost all the children were conserving liquid amount. The age

and grade results paralleled each other. The proportion of transi-

tional students was low for all ages. The justifications were again

simple and descriptions of the materials were stated as explanations.

The Liquid Horizontal. The third task required subjects to

draw the water-line on a picture of an inclined bottle to test whether

the subject could visualize or conserve the liquid's horizontal

surface. The children were given a paper with two drawings on it,

one of an upright bottle shown half filled with liquid and stoppered,

and the second drawing, slightly below the first, of the same

stoppered bottle tilted and empty. The first drawing was discussed

with the subjects to set them at ease, to describe where the liquid

was, why the stopper was there, what the 'liquid might be, and so

forth. Then they were asked to show by drawing a line where the

water would appear if the bottle was tilted. They were given a pencil

for the task. The results are tabulated in Table 25 and illustrated

in Figure 13. Four kinds of responses were received: a horizontal

line, a line parallel to the bottom of the bottle, a line parallel to the

side of the bottle, and a vertical line (see Figure 13).



Table 24. Conservation of Liquid Amount.

Age
Proportion of Subjects

Grade
Proportion of Subjects

Conservers Non-
conservers Transitional Conservers Non-

conservers Transitional

7 .35 .42 .23 I .43 .43 .14

8 .62 .38 - II .62 .33 .04

9 .85 .15 - III .95 .05

10 .91 .09 IV 1.0

11 .95 .05 - V 1.0

12 1.0 - VI .95 .05

13 .93 .07
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Table 25. Visualization of the Liquid Horizontal.

Age
Proportion of Lines Parallel to Grade Proportion of Lines Parallel to
Horizon Bottom Side Vertical Horizon Bottom Side Vertical

7 .06 .53 .35 .06 I .05 .47 .43 .05

8 .38 .62 - - II .25 .58 .08 .08

9 .40 .30 .25 .05 III .55 .10 .30 .05

10 .50 .41 .09 IV .50 .27 .18 .04

11 .60 .10 .20 .10 V .47 .18 .35 .06

12 .50 .17 .25 .08 VI .55 .10 .35

13 .60 .40
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At age seven most of the children visualized the water-line

parallel to the side or the bottom of the bottle. Very few of the

youngest subjects visualized the water-line as horizontal indicating

they were non-conservers. The number of horizontal line drawings

increased steadily with age (and grade) until by the age of 13, 60 per-

cent drew the water-line horizontal. The proportion of subjects

drawing the line parallel to the side was erratic showing no percep-

tible correlation with age. Those drawing the line parallel to the

bottom decreased regularly with age from over 50 percent at age

seven to none at age 13. Vertical representations appeared as a

small regular response in each age group. If we combine all of the

non-horizontal responses and treat them as one non-concrete cate-

gory their pattern is more regular, falling steadily as age increases.

For all categories of response, age and grade patterns were similar.

When asked to justify why they drew their lines as they did subjects

usually described the bottle's tilt.

Seriation. According to Piaget (1966) seriation is a good

example of constructive cognition. It consists of arranging elements

in sequence. For this task the children were instructed to watch an

ordinary pencil as it fell and to describe what they had witnessed.

Next they were given six cards with drawings of a pencil in different

stages of a fall from standing vertically to lying horizontally. Subjects

were asked to arrange the cards in a line to show how the pencil fell.

They were given time without pressure until they said they were
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finished, when their response was recorded. The results are in

Table 26 and Figure 14.

Responses with the correct sequence were scored as correct

seriation (concrete-operations); those with one card out of sequence

were scored as transitional; and those with two or more cards out of

order were called non- seriation (pre-operational). Very few of the

seven-year-olds demonstrated the ability to arrange elements in a

series. After age seven, however, the number of children able to

perform this task increased dramatically, nearly half by age eight,

and nearly three-fourths by age nine. The decrease in non-seriating

subjects was proportionately rapid. By the thirteenth year almost all

the children could seriate. The responses scored as transitional were

few in each age group. The age and grade results were again parallel.

In their attempts to form a sequence a number of children rotated

one or two cards even though the base was shown on each card.

Speed and Distance. The fifth task was of a greater magnitude

than the others in that it combined two cognitive skills in one test.

Basically it was to conserve speed and distance. Subjects were shown

two equal, foot-long pieces of string held together to demonstrate

their sameness. Next the child was told a story of two ants walking

along the strings starting simultaneously and moving at equal rates

of speed. To establish equality children were first asked if the ants

would reach the end of their courses together when the strings were

parallel and the ends were on the same perpendiculars. This



Table 26. Seriation,

Age
Proportion of Subjects Showing

Grade
Proportion of Subjects Showing

Non-Seriation Transitionalseriation
Non-Seriation Transitionalseriation

7 .06 .88 .06 I .14 .81 .05

8 .46 .38 .15 II .50 .50

9 .55 .40 .05 III .50 .40 .10

10 .73 .23 .04 IV .73 .18 .09

11 ,55 .35 .10 V .82 .12 .06

12 ,66 .33 VI .79 .16 .05

13 .93 .07
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equalization process was prerequisite to testing for conservation.

Likewise, the children were asked if the ants had traveled the same

distance. Not every student was able to achieve equalization of

speed and distance. Forty percent of the seven-year-old subjects

failed. The percent decreased ragularly as age increased until by

the thirteenth year only five percent of the students failed to achieve

equalization. Failures appeared as likely in the equalization of

distance as speed.

Next, one of the strings was moved off the perpendicular so that

only half of its length overlapped the other string; they remained

parallel. The subject was asked again if two ants, starting at the

same time and moving at the same rate, would reach the end point

together and if they would travel the same distance. They were asked

why they responded thus and their answers were recorded. Then one

of the strings was bent in the shape of a "W" and the questions

repeated. The responses were scored as conservative or non-

conservative. The results are tabulated in Tables 27a (speed) and

27b (distance) and are illustrated in Figures 15a and 15b.

Few seven- or eight-year-olds showed the ability of conserving

speed. Many even had difficulty establishing equalization, throwing

the results for these early ages into doubt. The proportion of

students able to conserve speed increased with age, as Piaget pre-

dicts, and by the age of nine 40 percent could do so; by age 11 more

than half were conserving speed. It did not appear easier for
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Table 27. Conservation of Speed and Distance.

Age

Proportion of Responses
Straight Bent
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Proportion of Responses
Straight Bent

CO CI)

Cll Cll

> >
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O U Z

a. Conservation of Speed
7 .12 .88 .23 .77 I .14 .86 .09 -91
8 .07 .92 .15 .85 II .09 .91 .13 .87
9 .40 .60 .35 .65 III .25 .75 .30 .70

10 .50 .50 .36 .64 IV .50 .50 .27 .73
11 .32 .68 .53 .47 V .47 .53 .76 .24
12 .66 .33 .66 .33 VI .60 .40 .60 .40
13 .53 .47 .67 .33

b. Conservation of Distance
7 .47 .49 .18 .82 I .38 .62 .19 .81
8 .46 .54 .23 .77 II .26 .74 .22 .78
9 .65 .35 .55 .45 III .50 .50 .45 .55

10 .68 .32 .82 .18 IV .64 .36 .68 .32
11 .53 .47 .69 .31 V .76 .24 .82 .18
12 .92 .08 .92 .08 VI .70 .30 .85 -15
13 .67 .33 .93 .07
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children to conserve speed on the straight or bent path. By the

thirteenth year, two-thirds of the subjects were conserving speed.

The conservation of distance appeared easier for more students

than the conservation of speed. On the straight path many more

realized the conservation of distance than on the curved path. Among

seven- and eight-year-olds twice as many conserved distance on the

straight as on the bent paths. By the age of nine these abilities

approached each other; at this age the number of students able to

conserve distance on both kinds of paths increased markedly. This

increase continued until by the age of thirteen nine out of ten children

tested conserved distance. Generally the ability to conserve distance

preceded the ability to conserve speed. Asked to explain their

answers most subjects described the paths. For example, questioned

why they thought the ant walked faster on the bent path than on the

curved path the response typically was that one path was crooked and

the other path was straight.

Conservation of Area. The last Piagetian task conducted in the

village concerned the conservation of area. Two identical pieces of

green paper were shown to subjects who were asked to imagine them

as grassy fields. In the center of each was placed a small toy horse,

To establish equalization children were asked to compare the amount

of space and grass each animal had available. Next, small blocks

were introduced as houses to be placed in the fields. They were the

same size. Four were placed in each field only in one field they
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were placed apart, one in each corner; and in the other field they

were placed in a neat, compact pattern. The subject was asked if

the horses still had the same amount of grass to eat and to justify

his response. Next two more houses were added to each field, those

in the first field scattered and those in the second juxtaposed, and the

questions repeated. Finally two more houses were added in a similar

fashion and the questions repeated.

A subject who responded that the horses had the same amount

of grass to eat after each successive addition was scored. as con-

serving area. If he telt they were unequal after each addition he was

rated as a non-conserver. Those who responded that the horses had

the same amount in one trial (e.g., four houses) but different

amounts in another trial (e.g., six houses) were rated as transi-

tional. The results are tabulated in Table 28 and illustrated in

Figure 16.

The results of the task were surprisingly irregular and no

outstanding pattern appeared. The highest proportion of conserva-

tive responses was recorded among the seven-year-olds; the lowest

among the 11-year-olds; and fewer than 40 percent of the 13-year-

olds were able to conserve area. The patterns of the non-conservers

and transitional responses were likewise scattered and apparently

lacked direction. Responses scored according to grade were slightly

more regular but still showed little or no increase in conservative



Table 28. Conservation of Area.

Age
Proportion of Subjects

Grade
Proportion of Subjects

Non-Conservers Transitionalconservers Conservers N on-
conservers Transitional

7 .59 .23 .18 I .52 .38 .09

8 .23 .31 .46 II .34 .22 .43

9 .55 .35 .10 III .35 .35 .30

10 .41 .18 .41 IV .40 .23 .36

11 .21 .21 .58 V .35 .29 .35

12 .42 .25 .33 VI .40 .15 .47

13 .40 .14 .46
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responses with an increase in grade level. Among the non-

conserving and transitional answers the area with the clustered blocks

was more frequently believed to have more grass (a larger area)

than the space with the scattered blocks. Once again the reasons to

support statements commonly described the sets mentioning, for

example, that one space has more area because the houses were

together, or that one had less because the houses were scattered.

Conservers typically commented that the blocks had the same size

and the papers were the same.

Summary of the Piagetian Task Results. Figure 17 shows the

results of the Piagetian tasks for school children aged 7 to 13. The

plots represent proportions of students in those age groups able to

conserve. Abilities obviously differ from task to task. The general

pattern of development was that more responses demonstrating con-

servation were received with an increase of age, as Piaget's model

predicts. In one task however this relationship did not materialize.

Three of the tasks (conservation of distance and matter, and

seriation) show a similar pattern of development starting with few con-

servers at age seven, then more than half conserving by age nine,

and finally nearly all conserving by age 13. The ability to conserve

or visualize a horizontal water-line increased more gradually and

only 60 percent of the oldest students could conserve. The task

which caused the most difficulty and which produced the most erratic

results was the conservation of area. Little success was achieved
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there at any age level. On the opposite end the task that produced

the highest proportion of conservative responses for any age was the

task to conserve liquid amount. In the justifications given for their

responses, whether conservative or non-conservative, subjects

tended to describe the materials used in the tasks. Most justifica-

tions did not involve elaborate causal explanations. The children

gave more spontaneous answers to the questions about conservation

than to those requiring an explanation of their responses.

Cognitive Process Analysis

One of the objectives of this research was to look at cognitive

processes operating in the village and study them for signs of cultural

influence. The Piagetian processes of conservation and seriation

were only two of the cognitive processes we treated. Others include

classification, the use of verbal logic, inference, and model building

(mapping). In this section we shall describe the results of our

investigation into these latter cognitive skills and processes.

Classification. The classification task used was described in

detail in Chapter II, Research Methods. Briefly, subjects were

asked to sort cards into groups and state their criterion for doing so,.

They were asked then to resort the same cards using another cri-

terion. Each trial was timed. Ten subjects were selected randomly

from each grade and individually tested. The tasks, as usual, were
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administered and recorded in Tagalog to be later translated and

transcribed. The results are found in Table 29 and illustrated in

Figure 18.

Most of the subjects for all grades could form the first grouping

successfully. Their facility in this task did appear to increase with

grade level (age). This was demonstrated by a shorter average time

required and an increased ability to state the criteria for grouping.

The criterion of shape was selected most frequently as the basis for

the first grouping.

Forming the second grouping, reclassification, was more diffi-

cult for all subjects. Fewer students from each grade were able to

reclassify the cards and of those who could, fewer could state their

criteria. In the reclassification exercise those who were successful

on the average took less time than they had in the initial classifica-

tion. The second groupings were most frequently based on color,

There was an overall increase of ability to reclassify the cards from

grade one to grade six.

Verbal Logic Ability. As described in the analysis of class-

room activities verbal skills played a very significant part in the

teaching of science in the village school. To assess the students'

ability to understand verbal logic structures, subjects were asked to

respond to nine problems involving the logical rules conjunction (A

and B), disjunction (A or B), and implication (if A then B). The
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Table 29. Classification (N = 10).

Grade

Responses in Trial I

$. -o
O

o
Z

Responses in Trial II

$.4 cu

71)

Z

cu

o
H .

z

I 150 1 - - 8 142

II 2 80 1 6 84

III 9 51 38

IV 3 6 69 4 2 5 3 32

V 75 1 7 2 53

VI 3 10 36 25
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problems are found in Appendix E. The order of the questions was

randomly assigned, They were administered to ten students from

each grade randomly selected. The problems were given verbally in

Tagalog and the responses recorded for later translation and trans-

cription. Each response was scored following the logical rule

involved. An incorrect response did not obey the rule cited in the

problem while a correct response was consistent with the logical

rule. The results are recorded in Table 30 and illustrated in

Figure 19.

Table 30. Solving Logical Problems.

Grade Proportion Correct
Conjunction Disjunction Implication Total

I .43 .50 .43 ,45
II .36 .60 .50 ,48
III .50 .63 .56 ,56
IV .60 .63 .56 .60
V .50 .53 .63 ,55
VI .73 .60 .66 ,66

The students had generally only moderate success solving

the logical problems. Their ability to answer the problems cor-

rectly improved slightly with age. In each grade group there was a

considerable portion of incorrect responses but fewer incorrect

answers were received from students in the higher grades than in the

primary grades. The success rates for the three problem types,

conjunction, disjunction, and implication, were approximately the

same in each grade group. Disjunction seemed slightly easier than
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the others. In overall performance less than half of the problems

were answered correctly in grade one while by grade six students

answered two-thirds of the problems correctly. Younger subjects

were prone to changing their answers especially after being asked

to explain, but the older students tended not to change their answers.

Inference. The next cognitive skill examined was inference,

the use of evidence to reach a conclusion. This is another intellec-

tual tool indispensible to science education and one emphasized in

the formal science curriculum. The task described in Chapter II was

given to ten randomly selected students from grades II, IV, and VI.

The numbers were limited because of the time required for each

trial; 30 subjects were tested.

The students were highly successful in this task. The

responses indicated the students tested in each grade had about the

same facility learning and interpreting the correct behaviors to

achieve the level of action called inference. Only one subject failed

to achieve the goal. The performance of each group was nearly

identical except that the younger students required slightly more

time. Table 31 has the results.

Table 31. Inference.

Grade Number of Responses Average Time
Spontaneous Correct Direct Indirect (sec.)

II 10 10 4 6 41
IV 10 9 6 4 35
VI 10 10 5 5 33
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Spontaneous behavior means the student went directly to the

task and demonstrated he understood how to act for a solution by

choosing a matchbox to get the key which would open the locked box.

Correct behavior means that the final objective, retrieving a piece

of candy, was accomplished. Direct responses were those which

chose initially the box with the right key and proceeded to the final

step. Indirect responses were those which chose the box with the

wrong key then went to the next box and completed the task.

Students were as likely to proceed indirectly as directly to the

final goal.

Mapping. Mapping is an example of the cognitive skill of model

building. Ten randomly selected students from each grade were

given pencil and paper and asked to draw a map of their village

showing the path from their home to the school including as much

detail as they could about the village. They were told that some

visitors were coming to the village and wanted to visit their homes,

the school, and the rest of the village, and that the maps should be

drawn to help them. It was hoped that the maps produced would

portray an example of the way in which the children abstracted

their environment. A few of the youngest subjects did not know

what a map was, they were told it was a picture of the village.

Most of the students did know about maps as they were present in all

of the classrooms. These subjects got into the task with little

hesitation.
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The students' responses to the task were varied. They showed

a diverse ability to construct an abstract pictorial model of their

environment. Generally one of three types of map was produced.

The first was a very limited model including not more than three

elements: a house, a path; and/or a school structure, The second

type included more than three but less than six elements; the addition

of more houses was usually the difference. The third kind of map

was more complete, It had more than six elements; again, the

difference primarily was the inclusion of more houses, but some-

times fences, trees, gardens, and so forth were added. Examples of

each type were found in every grade. The results are tabulated in

Table 32,

Table 32, Mapping.

Type of map Number of maps from each grade
I II III IV V VI

A
3 elements of less

B
3-6 elements

C
6 or more elements

7

2

1

6

3

1

2

1

1

2 2

2

4

The simplest kind of map, Type A, was the most common.

Except in grade six most of the students drew these basic, non-

elaborate, and direct representations. In these maps (and in the

others) the elements were often embellished with flowers, people,
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rocks, trees, and so forth. Such additions occurred in all grades.

They tended to increase with the grade level of the subjects; how-

ever, some of the grade six representations were as plain as ones

from grade one. At the grade one level many of the maps were

simpler than three elements; half of them showed only one structure

and a path. The most common response then was a very direct map

showing only a single house and a single path leading to a school

structure. Within this framework of reduced complexity elaborate

detail was sometimes given to particulars, such as roof design or

pebbles in a path. Examples of Type A responses are found in

Figure 2.0.

Less frequent but still significant were maps of Type B, those

with between three and six elements. They were about equally

present in each grade group. They typically showed a studentcs

home and a path directly to the school only additional landmarks and

structures were included along the path: more houses; a second

path; the village community center; and so forth. Particular details

were embellished on many of the structures. Samples of these

maps are pictured in Figure 21.

The third category, Type C, had more than six elements

(houses, paths), and were the least frequent, especially among the

youngest students. There was a range of detail in these but as a

group they tended to represent the village as a whole or at least a

significant part of it rather than showing isolated elements as did
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Figure 20. Examples of type A maps.

Grade, I
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Figure 21. Examples of type ti maps.
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Types A and B. More houses and paths were drawn but the signifi-

cant aspect of them was their attention to the spatial orientation of

elements in the village: the relationship of one house to another;

one path to another; of houses to paths; of houses and paths to the

school; and the attempt to fit them into an orderly array. A unique

feature they shared was the absence of a direct or single path

between one house and the school. From these maps one could

interpret there were numerous ways to get to school, as indeed

there were. Samples of this type of map are included in Figure 22.

Summary of Cognitive Skill Results. Four tasks investigating

the cognitive skills of classification, verbal logic, inference, and

model building were given to randomly selected village school

children from grades one through six. Results showed children

had the maximum facility with the inference and classification tasks

and had moderate difficulty solving problems of verbal logic and

drawing maps. Except for the classification exercises the task

results did not show a marked increase of ability from the youngest

to the oldest subjects.

The Village World-View

We now come to the segment of our research which was the

most interesting and challenging; that is, to describe the village

culture in its cognitive context. If we look at the original aims in
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Figure 22. Examples of type C maps.
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Chapter I we find our present task delineated by the second

objective: To describe the role of science education in a village

culture.

A. How is the physical world understood?

B. What is indigenous science like?

C. What are the effects of science education?

D. Does the culture conflict with science education?

This section will present the village based data collected in order to

approach these questions and analyze that data in preparation for

the conclusions and discussion of the answers to these questions

which follow in the next chapter.

Understanding the Natural World

Following Dart (1967, 1972) and Prince (1969), informants

were interviewed to collect data on their understanding of the natural

world. The structure of the interviews was a pattern of questions

based on issues pertinent to science education: interpretation,

manipulation, and verification (see Appendix C). The events

informants were asked to discuss were rain, thunder, lightning,

earthquakes, eclipses, plant growth, sickness, tides, and diurnal

activity. The interview pattern had three parts: questions requiring

an account or explanation of the natural event; questions seeking

information on the human control and/or manipulation of the event;

and inquiries about how information concerning the event is
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obtained. This pattern reflects the emphasis and structure of

Western science. The interviews were conducted and recorded in

Tagalog with ten informants and later translated and transcribed

into English. This procedure generated over 200 pages of tr ans-

cripts which form the material for this analysis. Once the material

was collected it was searched for discernible patterns of statements

or beliefs about the natural world. We want to report belief

systems operating in the village rather than give a detailed account

of their relative significance or frequency. This is to describe the

cognitive components of the village culture which are related to

science education.

The overall impression gained from the field work experience

was that the village belief system regarding the natural world was

complex and operated at a variety of levels. One might expect this

complexity in light of the diverse colonial and educational back-

ground of the people. By analysis of the informants' responses to

questions about natural events in the village we may start to under-

stand this complexity. There appears to be at least two ways to

approach the responses received: from the perspective of the

interview structure, and from the perspective of the responses

themselves. We want to deal with each. First we shall take up the

responses in the order in which the questions were asked: accounting

responses, manipulation responses, and source of information

responses. Following this we will summarize the responses from

their internal structure.
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Accounting for Phenomena

Informants' answers to questions of how or why natural

events occurred reflected a cognitive system operating in the village

which combined concepts from several traditions. Among these

three types were prominent:

School-Oriented (Western/Scientific) responses which linked

the phenomenon in question to Western concepts used in the formal

science curricula.

Direct/Empirical responses which discussed the phenomenon

as experienced or observed without linking it to an abstract

concept.

Traditional/Folk responses which linked the phenomenon

with concepts from outside the formal science curricula.

School-Oriented Accounts. In the formal Westernized science

curricula natural phenomena were accounted for by placing them in a

more general structure of concepts, causal relationships, abstract

principles, and governing laws. Examples of this are accounting

for sickness by connecting the principles of the germ theory to

particular symptoms, and explaining rain by the water cycle.

Throughout the responses of the informants, references were made

to these Western concepts. It was possible for them to explain

natural events with concepts from the formal science curricula.

Such explanations, however, tended to be brief and sometimes
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imprecise, and vague. When, for instance, an informant was asked

to explain rain he responded, "Our belief is that the rain is like

water being absorbed by the sun. After it has gone up when the

clouds are heavy, it falls."

The same informant explained eclipses, It has seasons but I

don't know what seasons. We can read it (in newspapers), for

example, in a certain month an eclipse will come. According to

stories the sun and moon combine, they become doubled causing an

eclipse."

These two examples illustrate how the informants used

Western, school-oriented concepts in explaining natural events.

They clearly refer to school-based ideas but in non-definitive

terms: the sun absorbs water; and the sun and moon combine to

form an eclipse. Such explanations nevertheless link the phenomena

to abstract principles and general theories associated with Western

thought.

Corrupted versions of school-science beliefs appeared in

some of the responses. Asked to account for earthquakes an

informant replied, "It is the heat of the weather by which the soil

cracks and that causes the earthquakes." Tides were accounted for

by another informant as, "According to observation our place really

moves, that is why the tide goes high and low. Of course, we are

round as I have learned in studying. That is why when we reach
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the (point) the tide is low. When we reach the former place we

call it high tide."

Such explanations are anomolous in terms of the concepts

found in the science curricula yet they do link the natural events

to Western concepts however erroneously. These kinds of state-

ments may be called pseudo-scientific; and are related to the school-

oriented belief system. They may not have originated in school or

come only from there but they are similar to ideas found in the

school curricula.

Empirical Accounts. The second type of response to questions

concerning the explanation of natural phenomena was that which

referred the event to direct observation; we call this type empirical.

This kind of response was received for every kind of phenomenon

considered and from every informant. It was frequently used, and

examples are plentiful. To explain thunder, for instance, an

informant told me, When it rains there suddenly is a loud noise.

When it rains hard, for example, and when there is a thyphoon

thunder comes." Another explained plant growth, As I have

learned it, plants, after planting, just grow. Only care is needed.

You should weed plants so they continue to grow. If plants are in an

unweeded area they do not grow." The following exchange illus-

trates the empirical emphasis in explaining natural phenomena.

Question: "How can you explain the movement of the sun from the

east to the west?"
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Answer: "The movement of the sun is it rises and it sets here

(west) and there (southwest) and it rises from there (east). That is

the change. Like yesterday while I was at sea I observed it. We

were still far. The sun was setting by the part of Mauban (the next

town, 14 km north). Before it rises from here (east) and sets here

(west). The movement of the sun changes."

Question: "Why does the sun move ?"

Answer: "Because sometimes we can say that it is already six

o'clock and the sun has not set, day is longer than night. If here

(southwest) the sun sets at five o'clock. It just turns like that

(sweeps ecliptic with arm) and is gone. If here (west) six o'clock

already and the sun is still there (west)."

Question: "What is the reason the sun moves?"

Answer: "Because it is. Its rising must have change. That is

why here sometimes (west) and here sometimes (southwest). Its

rising changes."

His responses indicate the careful observations understandable

from a man who spends hours daily on the open sea, and demon-

strate the significance of direct personal experience in accounting

for natural phenomena. He did not place the event in a causal

context even after repeated attempts from the interviewer to lead

him into it. He maintained the important information about the sun

that it appeared at different points on the horizon at different

times. Typically the empirical response dealt with the event in
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terms of observable physical characteristics and direct personal

experience of those characteristics without linking them to abstract

or general principles. Causation is thus tacitly approached.

Traditional Accounts. The third distinctly prominent response

category included traditional or folk beliefs. Other terms that

might apply to this group of responses might be magic or religious.

Unlike the other response categories the villagers themselves

placed many of these beliefs in one of two categories. The first,

and most important, was pamahiin which may be the linguistic equiva-

lent of folk belief. Another group was sabahiin or saying. The

difference between the two was that pamahiin beliefs were practiced

while sabahiin beliefs were not practiced. It appears that sabahiin

may once have been beliefs that were practiced but now are only

remembered. There was no unanimity among informants as to

which beliefs fell into which category but pamahiin appeared to be

the more widely reported group. The folk beliefs linked the natural

phenomenon in question to neither Western based school concepts

or to direct observation. They did explain the event by abstractions

and general principles not found in the formal science curricula.

There were numerous examples of these beliefs; we include a few

samples here.

To account for rain, "Rainbows drink from the sea to produce

rain."
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To account for thunder, lightning, and rain, "Thunder slows

down the rain and if there is thunder before the rain will not go on.

When there is thunder it seems to be killing the rain drops. The

lightning makes the rain increase, "

To account for eclipses, It comes because they fight, light

versus dark. They fight, the sun and the dark. It is said when

they come getting a livelihood will be difficult."

Accounting for Sickness I: A Theory of Temperature. Not all

folk beliefs were called pamahiin or sabahiin. Two other accounting

systems have importance to science education and require special

attention. Both have to do with sickness and both were prevalent

explanations for a common and personal village event. The first of

these accounts for sickness linked it to exposure to hot and cold. It

was believed that if one became hot from, for example, exercise,

work, or exposure to the sun and then was exposed to cold from,

for example, bathing, rain, or sleeping on a bare floor sickness

would result. Goose-flesh signaled the onset of illness, and a spasm

(shiver or cramp) was a sure sign. This accounting mechanism was

encountered repeatedly in and out of formal interviews. The village

healer/herbalist accounted for malaria, tuberculosis, pneumonia

and others with this theory. Asked why people die he responded,

"That is because of sickness. People are usually workers here.

They get very tired then meet or are exposed to cold. If the body is

heated then exposed to cold the sickness will start. When you are
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very tired and you lay on the floor without a mat you will be cold.

On the way you become wet in the rain or while you walk across the

river. If your body is tired and then you get wet it will suffer from

cold. You will become sick."

Accounting for Sickness II: Enchantment. The other preva-

lent folk belief accounting for sickness dealt with malevolent

creatures or spirits thought to exist throughout the local environ-

ment and capable of producing illness when a person unknowingly

interferred with them. Villagers recognized some 15 distinct

figures from lower mythology (as opposed to spirits from the

Christian tradition which composed the higher mythology; Ramos,

1971). Such entities formed a belief system quite remote from

that of the school's curricula and will be considered more thoroughly

in a later section on taxonomy. Here we will report two figures

from the lower mythology which were important in local beliefs

about disease. They are the Engkanto and the Laman-lupa. They

were both described as small human -like creatures with the ability to

appear or disappear (become invisible) at will. Commonly they live

by rivers, streams, springs, wells, the tree Ficus indicus (the

Indian fig locally known as belete), and by specific geological forma-

tions such as large rock outcroppings. Engkanto live much as people

do only in tiny houses with possessions and pets. They are generally

good natured and sometimes even benevolent but also capable of

causing harm including illness when angered. The Western
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equivalent of the Engkanto is the Elf (Ramos, 1971). The Laman-

lupa are more non-human like in their habits; they live underground.

They are typically mean and ill-tempered. Their Western counter-

part is the Dwarf (Ramos, 1971).

Village tradition holds that these creatures, which are some-

times confused in accounts of the same event, cause sickness when

inadvertently molested. This usually occurs at the river or well

which they frequent with villagers. If a person happens to spray

water or kick sand on the unseen creature he is subject to

retaliation. The creature commonly causes sickness where he was

touched by the human. Thus a villager suffering from a facial dis-

tortion is believed to have struck an Engkanto on the face. One

informant reported that, "if an Engkanto were badly hurt or you

killed him you might also die." The afflicted person was called

enchanted. The following accounts illustrate how mythical creatures

figure in disease explanations.

Question: "How did your sister become sick?"

Answer; "We were taking a bath and I bathed her in a deep part (of

the river) because there was a coconut log (to sit on). We

had her treated by the herbalist. He said there was a cause

(enchantment). Some lumps appeared on her. We thought they were

chicken-pox because they had fluid. When they burst they became

sore wounds and spread."

Question: "What caused the sores ?"
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Answer: "She was enchanted by a fish in the water. A. big fish. She

woke up at midnight and seemed not herself. She would say,

'Mother, big fish, big man!I but nothing was seen."

Question: "How did the big fish make her sick?"

Answer: She pointed to the fish and said, 'There is a big fish' and

the herbalist said the fish really caused her to be enchanted. The

fish, he said, was the pet of an Engkanto who became jealous and

she became enchanted."

Manipulation of the Natural World

Informants were asked if they or others had control over the

natural phenomena in question. Science as structured in the formal

science curricula includes the manipulation of many phenomena as a

basic tool for understanding the event. School children are to

learn, for example, about the control of variables in experimenta-

tion. Belief in the control of nature may illustrate fundamental

relationships between man and his environment.

The prevalent response concerning many natural events such

as rain, thunder, eclipses, earthquakes, and tides was that man

had no control over them. This is compatible with concepts con-

tained in the formal science curricula. Other school- science based

concepts of manipulation reported were the seeding of clouds to

make rain, the control of disease-producing organisms, and the

agricultural use of insecticides and fertilizers to manipulate crop
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production. Such practices however were casually mentioned and

not observed in typical village activities. They were known of but

not used.

Practices Directing Nature. The interviews produced a much

more important set of manipulative beliefs and practices. These

were outside of the formal science curricula and concepts common

in the West. They were significant not only in the frequency of their

report but in the evidence of their active practice witnessed in

participant observation. These were the traditional folk beliefs

about the control of the environment. They were a collection of

beliefs and practices which revealed the very particular and personal

relationship the villagers had with nature. Some dealt with

dangerous and threatening events. Lightning, for instance, was

driven away by burning blessed coconut leaves; and houses were

protected from lightning by pouring vinager around the base of the

house posts. Many village, illnesses were believed spirit-induced

and were treated with an exorcism of smoke and prayer to drive

off the enchanter. This was a common village practice.

Planting Activities. One of the most important interactions

between villagers and nature was agriculture. This interaction

abounded with beliefs and practices that were outside of what was

included in the school's science curricula. The first group of

beliefs to emerge in the interviews was the significance of the ocean

tides in farming practices. Next the importance of the moonfs phase
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became evident; then the ritualistic use of charms (igba); and finally

the observance of traditional folk practices (pamahiin) was recorded

in the interviews. Most of these beliefs were concerned with

planting activities. Their elicitation was sometimes arduous as it

was private, nearly tacit information rather than public; and

informants shared it only in select conditions of trust and confidence.

An interview instrument was designed according to the above

information and administered to ten informants. The purpose of

the instrument was to elicit as many planting beliefs as possible, to

compare beliefs of separate informants, and to identify patterns of

cognition within the belief system. It consisted of a series of

questions about 21 kinds of plants that were locally important. The

informants were asked about each kind of plant: what tide if any

was best for planting; what moon phase if any was necessary; what

charms were used; and which folk beliefs (pamahiin) were practiced.

The results of these interviews are in Table 33. The following are

lists of charms and practices.

Charms (Igba) for Planting

Sweet potato: Three round, smooth, speckled stones from the ocean
planted in the plot with the potatoes so they will be firm; sugar
cakes placed with stones so the potatoes will be sweet.

Banana: Drag the young banana plant to be transplanted in a circle
around its new hole; plant while squatting not looking up;
stamp foot around hole; plant after finishing a meal.



Table 33. Results of Planting Belief Interviews.

Plant
Number of Responses (out of 10)

Moon Tide
Full Waning New Waxing None Low High None Charm Folk

Practice
Sweet potato 3 0 0 1 6 10 0 0 10 5

Starchy tuber 1 2 0 2 0 6 7 0 3 0 2

Banana 3 5 0 0 2 5 1 4 2 9

Chinese cabbage 2 0 0 0 8 0 5 5 0 1

Mustard 2 0 0 0 8 0 5 4 0 0

Eggplant 0 0 0 2 8 4 2 4 3 1

Squash 1 0 0 3 6 5 1 4 1 6

Peanut 3 0 0 0 7 6 1 3 0 0

Coconut 3 1 0 0 6 1 1 8 5 4

Starchy tuber 2 2 0 0 0 7 5 1 3 0 0

Taro 2 0 0 0 8 2 3 5 1 2

Papaya 1 0 1 1 7 3 1 6 0 0

Tomato 1 0 1 0 8 4 1 5 1 0

Beans 1 0 1 1 7 5 1 4 2 6

(Continued on next page)



Table 33. (Continued)

Number of Responses (out of 10)
Plant Moon Tide RolkCharm PracticeFull Waning New Waxing None Low High None

Rose 0 0 0 0 10 2 1 7 0 1

Corn 3 0 0 0 7 6 1 3 3 10

Onions 2 0 0 0 8 3 1 6 1 1

Garlic 3 0 0 0 6 6 0 4 0 2

Ginger 2 0 0 0 8 3 0 6 4 2

Rice 0 0 0 2 5 4 0 3 5 7

Pineapple 1 0 0 0 7 1 1 5 1 0
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Eggplant: Place grass cuttings in hole before planting; add a piece

of any tree branch that produces many fruit; add a small
citrus fruit (kalamansi).

Squash: Place horse, water buffalo, or chicken manure in hole; use
commercial fertilizers and/or insecticides; place rice in
hole with seeds.

Coconut: Plant with fruit from nipa palm; comb hair before planting.

Taro: Plant with a few drops of wax from a blessed candle; plant
with humus from a rotting tree.

Beans: Plant with seaweed; plant with stem bearing coconut buds.

Rose: Apply fertilizer.

Corn: Plant while wearing pods of coconut palms strapped to
arms and legs.

Onions: Plant with three small stones.

Garlic: Plant with three small stones.

Ginger: Plant with chili peppers in hole so the ginger will be hot.

Upland rice: Plant with snake's tongue; plant with some black seeds;
cut a chicken's or wild rooster's neck and let bleed on the
field holding its wings so they do not flap; place a cross on the
field, put coconut husks near the cross, place fragrant grass
near the cross.

Pineapple: Plant with sugar cakes so it will be sweet.

Folk (Pamahiin) Planting Practices

Sweet Potato: Only men should do the planting; avoid stepping over
the new plants; apply sweepings from around house to the plot;
plant in the nude; do not drag rattan vines past the plot; plant
on September first.

Starchy tuber 1: Plant in a cross; plant using a short, fat knife
(bolo) so the roots will be large; cultivate with a long stick
so the roots will be long.
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Banana: Drag the young plant to be transplanted in a line (4 meters)
up to the hole then around the hole in a circle before planting
so the fruit will grow around the stalk; plant in the after-
noon; plant while squatting and looking at the ground so the
plants will be short; plant after eating so they will be fat;
stamp foot around the hole after planting; plant in a circular
hole with the dirt spread in a circle around the hole; plant
when there is no wind; plant when the moon is waning so the
roots will go deep.

Chinese Cabbage: Plant in the morning.

Eggplant: Use a branching stick to dig the hole into which the seeds
will be planted so there will be a large plant.

Squash: Hang bottles or sea-weed with the vines when they flower
so there will be many large fruit; insert coins or grains of
rice so they will be strong; throw sand or scraps of coconut
on the leaves so they will be insect-free.

Coconut: Plant when you can see the moon in daylight; comb hair
before planting so husking will be easy; carry nuts under arms
so they will gather perspiration to make them strong.

Taro: Press lips together when planting so roots will be firm.

Tomatoes: Use the branch of the tibig tree bearing many fruits to
dig a hole for planting so there will be many tomatoes.

Beans: Plant after a starry night so there will be many beans;
plant while wearing twigs of bamboo and/or coconuts on
shoulders, belt, or headband so the bean vines will have many
shoots; plant on May 1st or 11th so the plants will have a long
life; do not laugh or talk while planting so the pods will be full.

Rose: The planted cutting should not be touched.

Corn: While planting cover the knife handle's end with the thumb
and grasp fully; if you have crooked or missing teeth do not
laugh or talk so the corn will be straight and full; stomp heel
and twist after planting; wear thin or few clothes while plant-
ing so the husks will be thin; wear coconut pods on arms and
legs so there will be many ears of corn; plant while alone.

Onions: Plant in the afternoon.
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Garlic: Plant in the afternoon; scratch the soil near the plot;
menstruating women should not pass by the field; plant in a
skin of rice stalks so the garlic will be large; do not have a
dog with you when planting so the cloves will be tightly
packed.

Ginger: Those with six toes grow good ginger.

Upland Rice: Plant in the early morning; be alone to plant the first
seeds; do not eat on the field but eat at the side; attract deer
to the field for good luck; do not call a chicken; do not discuss
birds; comb hair on the field; be full when you plant so the
grains will be full; burn blessed leaves after the rice sprouts.

Variety of Practices. The first results which stand out here

are the wide range of planting beliefs and the variation of acceptance

regarding their practice. There was diversity and lack of unanimity

as informants reported which practices were required for success-

ful planting suggesting the availability of alternatives. There were

exceptions to this lack of agreement: all reported that sweet

potatoes (kamote) should be planted at low tide with charms (igba) of

stones and sweet potatoes; all agreed that no charms were used in

planting starchy tuber 1 (balinghoi), Chinese cabbage (petsay),

mustard, peanuts, starchy tuber 2 (San Fernando), papaya, or rose;

all agreed that no folk practices (pamahiin) were used planting

mustard, peanuts, starchy tuber 2, papaya, or pineapple; and all

reported the moon had no effect on roses. The moon's phase, tide,

use of charms, and folk practices each had varying significance to

the individual informants for the other crops in question.

The Moon and Tide. It was generally reported that the moon's

phase had no effect on crops other than bananas. Bananas were of
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considerable economic importance in the village and there were

many varieties, domestic as well as wild. Village tradition held

that bananas should be planted with the full or waning moon. If not

planted with this phase the roots might stay on the surface or

"float." In a correlated belief they were planted in the afternoon

as the sun was sinking so the roots would grow deep. The moon's

phase was not considered essential to other crops by most of the

individuals who were interviewed.

The tides were more important than the moon's phase in

planting for most of the villagers. For 12 of the crops investi-

gated most of the informants reported the tide was influential in

their planting practices. The general relationship between the

tides and planting was that leafy crops, such as cabbage and

mustard, should be planted at high tide while root crops, such as

sweet potatoes and garlic, should be planted at low tide. For the

most important village crop, coconuts, only few informants con-

sidered the tide important.

The Significance of Charms. The reported use of charms

(igba) was also scattered with the exception of planting sweet

potatoes. Three stones and sugar cakes were planted with the

potatoes. Other crops were planted with these same charms:

onions and garlic with stones; and pineapples with sugar cakes.

Some informants reported practices as igba (charm) which others
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considered as pamahiin (folk practice). The planting practices

used for bananas shared this identity. This coupled with the

practice of using charms under special conditions such as being

alone in the early morning and not discussing them indicated these

practices had a ritual or ceremonial nature. The use of physical

objects (stones, grass cuttings, fruit, etc) was correlated with

time and action of the planters.

Investigation of beliefs about planting charms led to a

discovery which appeared especially significant to the purposes of

this study. This was the common identity of a variety of materials

as charms (igba): stones, sugar cakes, manure, humus, and

modern chemical (brand name) fertilizers and insecticides were all

classed as charms. In several interviews informants said that

igba was "fertilizer" (using the English term). The use of any of

these charms was selective with a few crop's. Manure as igba was,

for example, used with squash in household gardens. Two major

village crops, rice and coconuts, were linked with charms. Most

of the informants, however, did not use charms for many of the

crops they planted.

A Pool of Beliefs. Folk practices (pamahiin) were acknowl-

edged to be used in planting more frequently than charms. They

were especially important in the planting of bananas, squash, beans,

corn, and rice, all widely used village crops. Only a few crops
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(mustard, peanuts, papays) had no folk practices associated with

them. Some had six or more practices but not every informant

believed every practice to be important for that particular crop.

The effect was a pool of beliefs from which any could be selected

or disregarded. One informant would report a few practices while

another would report others. Often they overlapped, as on the

laughing prohibition while planting corn, but some beliefs were

mentioned by only one informant. It did appear these practices

were a significant element in the manipulation of the environment.

Some were readily observable, for example, hanging bottles in

squash arbors next to almost every house; others were highly

private. Their transmission thus appeared tacit. These folk

beliefs contrasted sharply with those contained in the formal science

curricula of the school..

Sources of Knowledge about the Natural World.

Three basic questions were used to inquire about the

informant's beliefs of the source of knowledge: how do men learn or

gain information about the specific phenomenon in question; how can

men find out if what is said about the phenomenon is true; and how

can men discover new information about phenomena. The source of

information is a significant part of the scientific enterprise. Experi-

mental and analytic procedures which generate data, test hypotheses,
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and formulate concepts, principles, and theories based on results

are all part of a self- renewing structure of knowledge. Our

questions were intended to find out how the important business of

gaining information was conducted in the village.

There were, of course, a variety of responses from different

informants about the separate phenomena. Their answers did

however show some interesting and pertinent trends. The first

was that the same kind of answer was given to the three separate

kinds of questions. The second trend was the responses was

limited and the same answers appeared no matter which phenome-

non was in question.

Experience. The most common response was that men gained

information and verification directly from experience. The follow-

ing dialogue illustrates this experiential base:

Question: "How do people gain information about thunder and

lightning?"

Answer: Of course they see and hear so they think it is thunder

and lightning."

Question: "How can we know if the things they think and say about

thunder and lightning are correct?"

Answer: "Because they hear that thunder is thunder: they can see

lightning and they think it is lightning. The people believe what

they say is true because they can hear and see it."
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Another kind of response was also linked to the experience of

the informant. It stated that the source of information and verifica-

tion was studying. An example was:

Question: "How can men gain new information about earthquakes?"

Answer: "It should be studied."

Question; "Can you explain further?"

Answer: "I have heard that it is now being studied how there are

earthquakes; what hour and date it will come. It should be studied

to discover how there are earthquakes."

Question: "How can we tell if what they think or say is true?"

Answer: "If they are felt we believe what they say is true."

Informants stated that studying was discovering or proving

information but did not elaborate on how this was done. Perhaps

this was another case of tacit information. They acknowledged

that information was a result of personal thinking. For instance,

"People gain information about thunder and lightning through their

own thinking; how they discover about lightning is their own idea."

Some said studying was done at school but did not detail their

response.

Authority. Another common answer about the source of

information and verification was that it came from another person,

an authority: old people, ancestors, those who were skilled,

teachers, scientists, books, and the radio. When asked how these

persons gained their information the above response of through
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experience or studying was used. Old people were cited especially

frequently as sources of information and verification.

The last kind of response was simply that the informant did

not know or that it was impossible to discover new information or

truth: "We cannot say that everything people say is true. There

are persons whose knowledge is wrong. There are those whose

answers are correct. That is why we cannot ascertain if all the

answers are correct."

Sickness A Special Dichotomy. Sickness was a common

natural event in the village with a highly personal and relevant

aspect. We looked carefully at informants' beliefs regarding

sickness to better understand their attitudes about sources of

knowledge and methods of verification. Recall that illnesses were

accounted for usually by exposure to hot and cold or enchantment

by mythological beings; and that illness was divided into two cate-

gories: those caused by enchantment (facial distortion, skin

diseases, sores, cramps, etc.), and "real" sickness (cancer,

pneumonia, tuberculosis, etc.) associated with hot and cold.

Although microbes were mentioned by several informants their

influence was apparently not significant in the villagers' beliefs.

Asked how information was acquired about sickness, informants

responded that it was through an authority: He is examined by an

herbalist. After the examination if it is found out there is no
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enchantment they tell him to go to the doctor and let the doctor

examine him." Asked how these authorities gained their informa-

tion the answer was that the doctors studied in school and the

herbalists studied on their own:

Question: "Who can stop sickness?"

Answer: "Doctors can stop natural sickness and our herbalists

have the same experience, only they are not believed by the

educated."

Question: "How do the herbalists learn?"

Answer: "They study by themselves. For example, in diagnosing

sickness they know it. They understand what medicines to give.

They know the symptoms of sickness but they did not study medi-

cine. By means of their experience the symptoms felt by an ill

person; they know what the sickness is."

The local herbalist was interviewed about his source of

knowledge and he gave a miraculous account:

Something big like a book fell. That is not a joke.
Its cover was black and there was a cross like gold on
the surface. Id did not have knowledge before about
treating (sickness). I turned the pages when I came
home that night and saw nothing, neither letters or writing,
only the black cover with gold cross, The next morning I
awoke and turned the pages and still there was nothing.
I wondered who owned it. I thought I would keep it in
which to write a diary. A week later I opened it again
and letters had appeared. I cannot show it because at the
beginning it says I should keep it secret. It begins with
a part about witchcraft and the power to fight against it.
It is in Latin but the main subjects are Tagalog. It
certainly is from God,
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The doctors and herbalists of course gave different accounts

of the cause and cure of illness, of which the villagers were aware.

We investigated whom they believed and why. Experience was

again the main source of verification. Asked who was correct

the doctors in town or the local herbalist, an informant replied,

"Whoever can make us well. For example, if we approach the

doctor first and our sickness does not become well with continuous

treatment we transfer to the herbalist. Sometimes it is reversed,

when the herbalist first cannot cure it, it is taken to the doctor.

Sometimes, what commonly happens, where grave already

because they went to the herbalist first the doctor may say that

had you come earlier, not first to the herbalist, there would have,

been a remedy. Sometimes the herbalists will have the excuse that

the doctors' treatment made it worse." This is evidence that the

two views are equally valid in the world-view of the village.

Understanding Local Problems

How Children Learn. Following the questions about natural

phenomena informants were asked to discuss fishing and copra

production, two leading village occupations. This part of the

interview had two foci: how children learned their skills; and what

sources of information were available for problem solving in these

areas. Informants typically answered that children learned through
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experience and that teaching was tacit:

Question: "How do the children learn how to fish?"

Answer: "By what they see, because in our place nobody teaches

fishing. They go to sea, watch what is being done, and imitate.

That is the way they gradually learn fishing. I have a son. I take

him to sea; he see what I do. I do not teach him. He only sees and

imitates. After sometime he knows already."

Question: "How does a child learn to make copra?"

Answer: "They see their parents. We have a saying, 'What is

eaten will be done.' So if you are a,fisherman your son will also

be a fisherman, and if a carpenter also a carpenter. Most often

what is seen in the parents is also done."

Question: "What do children ask about making copra?"

Answer: "Since they were small they were always taken to the

kiln. What they see their parents do they imitate. They do not

inquire much."

Question: "How do you teach them?"

Answer: They are not taught. They learn as they grow up."

These explanations indicate teaching is an activity that is

relegated to the school. Normal barrio activities are tacitly

learned. Both teachers and barrio folk when asked if fishing or

copra making should be a part of the formal school curricula

emphatically said no. These activities are learned through experi-

ence rather than through teaching.
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Fish and Coconuts. When interviewed about the current con-

ditions of local fishing and copra enterprises most of the informants

believed these were in decline; that there were less fish and coco-

nuts today than before. They explained there were less fish

because of bad and illegal fishing practices such as the use of

poisons and explosives. Some said, empirically, that there were

less because fewer were caught and less were in the market. The

reasons given for less copra were equally empirical. There were

less nuts because fewer were seen, "Where I make copra formerly

it gave 3, 000 nuts and now it is 1,000 at most We are sure the

yield is less, we count how many are picked every two months."

Asked why, the response was, "Because the number gets less."

Summary of Informant Interviews
about Natural Phenomena

Responses to the interview questions were classified and

discussed according to their relation to other responses and their

relation to the kind of question answered. Three kinds of responses

were identified as accounting for or explaining natural phenomena:

school-science oriented; direct/empirical; and traditional or folk

beliefs. These kinds of responses were also given as answers to

questions about the manipulation of the environment. Questions

about the sources of information and verification elicited responses

which stressed experience (empirical) and authority. Planting
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beliefs were discussed in depth to illustrate traditional belief

patterns operating in village life; and sickness was explored to

demonstrate the importance of empiricism.

Throughout the interviews the categories of response

appeared in complex interrelated combinations rather than in neat

separate entities. The informants' beliefs were not sharply

demarcated along lines of empirical, school- science, or folk

beliefs. They were commonly a mixture of two or more of these

categories. An excellent illustration of this combining was the

identity of fertilizer and charms (igba) in planting rituals. Another

example was the accounting for disease. The village herbalist

reported that specific illnesses could be caused by both microbes

and mythological creatures. In these cases as in others one belief

system did not exclude another; they often appeared simul.taneously.

Another important aspect of the informants' responses were

the links which appeared between their accounting, manipulation,

and verification beliefs. The same answers were used for each

kind of question and the responses to one kind of question often

contained concepts cogent to other questions. Beliefs about the

manipulation of a phenomenon directly implicated their explanation

of it. For example, if a disease disappeared following an exorcism

it was explained as a case of enchantment; if not cured by exorcism

but by a doctor's treatment it was explained by his terms. Crops
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that did poorly were acounted for by a failure to observe a planting

custom. These illustrate the complex and interrelated nature of

the village world-view.

Village Taxonomies

Two taxonomies were collected in order to illustrate how the

culture classifies its environment, a process critical to science

education. They were obtained by the sentence framing technique

described in Chapter II. The first classification scheme studied

was for fish commonly caught in the local sea. The next was of the

elaborate lower mythology.

A. Marine Taxonomy. A prominent village fisherman was

interviewed using the sentence frame technique in an effort to

obtain data on how fish were classified. He was given the names of

50 local fish and asked what kind it was and if there were other

kinds of that fish. The interview was recorded in Tagalog and

later translated and transcribed into English.

The results show there is a loose marine taxonomy and that

it is very different from the Linnean system. No distinct abstract

categories were named, no groups of fishes subsumed under a

designated class, no abstract identities such as families. In this

sense only individuals were recognized. The information the

informant gave could be used to construct a loose taxonomy based on

the relationship to man of the fish rather than on a morphological or
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evolutionary similarity. The information given included physical

characteristics, habitat, other fish in the company of one,

behavior, market value, method of cooking, and method of catching.

Features such as color, shape, size, physical markings, and

recognition of the lateral line were important bits of information.

Often several were used to distinguish an individual species.

Other characteristics less often mentioned were description of the

eyes, teeth, spine, fins, sex, and poisonous sting. Almost as

significant as mention of physical traits were responses describing

the habitat of the fish. These commonly accompanied the physical

descriptions. Kinds of habitats were the depth, whether on the

surface, at mid-depth, or on the bottom; if found near the shore or

in the open sea; and if found in the mud, the rocks, or in fish

houses set by the fishermen.

Another common response was to link the name of one fish

with another. This also accompanied the above descriptions. It

was done in several fashions. One link was to give the same species

two or more names. Tuna (Thunnidae) were an important and

regular catch. Neothunnus macropterus had two names, buyo when

small and diliwan when large. A. second tuna species, Katsowomus

pelamis, called guliasan in Tagalog, was an acknowledged com-

panion of Neothunnus with different physical characteristics,

"guliasan is also in schools like buyo but it has lines on the body.

It is a different class from buyo." A third tuna, unidentified
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species, in Tagalog tulingan was also linked with the other tuna

species, "tulingan and guliasan are companions also buyo, but they

are different kinds." Another species, Scomberoides lysan, was

given two names, lapis when small and talangtalang when large. In

one case two species were given the same name. Two species of

Carangidae, Selar crumenopthaluonus and Rastrilliger cheryso-

zonous, were identified as the same fish, large and small varieties

respectively.

The informant often associated species within the same family

but maintained they belonged to separate groups. Two species of

Platacidae, Platax orbicularis (kulyong in Tagalog) and Apolectus

niger (pampaano in Tagalog) were reported. similar yet different:

"Pampaano and kulyong are similar, both are wide and black.

Only they are of a different class. Kulyong is round and wide while

the pampaano is like an egg, an oval."

Other descriptions encountered in the sentence framing

exercise were of the behavior, method. of catching, and market

value of the fish. Common behaviors cited were schooling activi-

ties, feeding habits, and seasonal variation. Many kinds of fishing

methods were practiced in the village but only a few were discussed

in this interview: the use of light, traps, and nets. The market

values mentioned were first class fish and third class fish. This

description was rare.
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There was one interesting group to which a common name was

given and no separate species recognized. This was the sharks,

pating in Tagalog. They were frequent and dangerous pests to the

fishermen. In general the results of the sentence framing did not

uncover formal groups or classes. It did generate a descriptive

framework of general attributes such as physical characteristics,

habitat, and behavioral characteristics. There was evidence of

informal (unnamed) associations between species.

A Taxonomy of Mythical Creatures. A second taxonomic

system in the village recognized and named abstract classes. It

was especially significant for our study in that the material it

worked with was alien to taxonomies normally encountered in science.

This was the taxonomy of mythological creatures.

To the villagers these were not imaginary or mythological

creatures but actual entities which had a profound influence on daily

life. They were encountered frequently by young and old, men and

women, and leading village residents as well as those of lower

social status. Their importance to village life became increasingly

evident as the fieldwork progressed and more incidents were

recorded. As mentioned earlier they had the power to inflict illness

on humans. They also played jokes on people leading them astray

in familiar territory; provided magical charms; and troubled the

dying. All had human traits, some more than others. After
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investigating reports and interviewing informants some 15 kinds of

creatures were identified. They are as follows:

A.swang - A. human form attracted to the dying and sick, a

viscera sucker.

Bungisngis A gross human form with huge teeth and lips,

and the power of invisibility, plays jokes.

Duende A dwarf living in the forest with the power of

invisibility, not usually harmful but capable of doing damage when

molested.

Engkanto An elf in the woods with powers of good and evil

and invisibility.

Kapre - A huge hairy black man, giant with the power to change

form, not harmful.

Laman-lupa - A usually invisible dwarf living underground,

harmful.

Manananggal A female viscera sucker in human form but

capable of flight.

Mandurugo A vampire in human form, inhabits bridges, can

fly.

Mankukulam - A witch, human form.

Mu lto A human ghost with powers of visibility and invisibility.

Nunosapunso A retiring non-harmful dwarf that lives in

large ant hills.
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Santilmo - A bright light that appears suddenly at night,

harmless.

Sirena A. mermaid with powers of invisibility.

Tiaanak A child dwarf with powers of invisibility, harmless.

Tikbalang - A. demon, horse like man with long legs, plays

jokes by confusing victims.

Sentence frame interviews were conducted to obtain data on

the structure of these beliefs. First the informants were asked if

they believed the creatures were real or only stories. All of the

above creatures were considered real. Next, informants were

asked why they thought the creatures were real or not real. Rea-

sons for belief were either that they had been seen by the informant

or another villager, often an old person. Reasons for disbelief

were that the particular creature had not been encountered in the

village or that it was only a story from the comics or movies.

Lastly, informants were asked what kind of a creature it was and

if there were other creatures like it. This was to establish the

identity of groups.

Twelve different groups and sub-groups appeared in the

responses. In order to show the relationships between the creatures

and their groups and sub-groups, we constructed the diagram

represented in Figure 23. The largest group was named

lumalabas. The name can be translated as "those going out." It is

important to recognize that lumalabas is a class of creatures rather
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than a creature itself. It contains those creatures which have the

powers of visibility and invisibility. Eleven creatures were identi-

fied as members of this class. They were divided into two sub-

classes also named. These were manggagalaw and hindi manggaga-

law. Manggagalaw means "toucher" or "mover" and these were

creatures with the power to enchant humans. In turn there were

two kinds of enchanters, the jokers (biro) and the trouble makers

(galaw). The second sub-class, hindi manggagalaw, were harmless.

Another group contained creatures which were not lumalabas

and were men-like beings with spirits. A. third group was made up

of creatures that did not have a spirit. This group was also

divided into two sub-classes: maligno, those which were evil; and

hindi maligno, those which were harmless. These sub-classes

overlapped the group lumalabas. The following is a summary of the

classes and sub-classes of the mythological creatures:

Lumalabas creatures which can become invisible
Manggagalaw - enchanters

Biro players of jokes
Galaw producers of sickness

Not Manggagalaw do not enchant

Not Lumalabas cannot become invisible

Man-like Creatures

Not Man-like Creatures

Creatures with a Spirit

Creatures without a Spirit
Maligno evil beings
Not Maligno harmless beings
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Folk Beliefs among School Children

Data were collected from children in their science classes to

assess their belief in traditional concepts found in the village. A

written test (Appendix F) was administered in Tagalog to grades

through through six. Grades one and two were omitted because the

students lacked reading ability. The test consisted of 15 questions,

13 of which were familiar folk beliefs of the village and two which

were bogus made-up statements. The inclusion of the latter two

was to screen out responses from students who were apparently

misreading the test. The students were asked to read the state-

ments and for each to circle a response indicating they believed the

statement, were not sure of its validity, or disbelieved the state-

ment. Papers answering either of the bogus questions as true were

eliminated. Ten of the remaining papers from each grade were

randomly picked and the responses scored. The results are

tabulated in Table 34.

The results were scattered. Some beliefs were apparently

believed more than others. The belief that a tikbalang (demon)

could lead one astray received more positive responses, for

example, than the belief that bathing a cat made it rain. In our

sample all the beliefs received some positive responses. The

totals indicate that the folk beliefs tend to be more believed than

not among school children but that all beliefs were not equally
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Table 34. Folk Beliefs in Village School Children.

Number of Responses (N = 10)

Quest.

Believed Not Believed Not Sure

Grade Grade Grade

III IV V VI III IV V VI III IV V VI

2 3 6 5 5 4 1 4 2 3 3 1 3

3 5 1 2 1 4 5 5 9 1 4 3 0

4 6 9 7 7 2 1 0 1 2 0 3 2

5 7 5 4 7 1 3 4 2 2 2 2 1

6 3 1 0 1 6 5 8 7 1 4

7 1 4 4 5 6 6 1 2 3 0 5

9 10 5 8 10 0 3 2 0 0 2 0 0

10 2 1 6 3 3 5 1 4 5 4 3

11 10 6 6 6 0 2 1 2 0 2 3

12 7 4 4 6 2 5 1 3 1 1 5 1

13 7 6 7 3 3 2 2 2 0 2 1 5

14 3 2 2 1 3 3 2 3 4 5 6 6

15 2 5 3 3 6 5 3 3 2 0 4

Total 66 55 58 58 40 46 34 40 21 27 36 32
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shared. There was a slight decline in the acknowledged belief of

these concepts in the higher grades. In all of the grades the Not

Sure category received the lowest number of responses; the

Believed category received the highest number; and the Not

Believed responses were in between. There was a slight increase

in the Not Sure category in the higher grades.

Summary of Data on the Village World-View

The belief system of the village was studied in terms of con-

cepts relevant to modern science education. Techniques of ethno-

science, participant observation, and controlled eliciting were

used to collect data on the cognitive structure of the village world-

view. Extensive interviews about the explanation and manipulation

of natural phenomena, the source of information, and procedures of

verification elicited responses which were divided into three cate-

gories. One group were beliefs correlated to concepts contained in

the school's formal science curricula. These beliefs were not highly

developed. Another category of beliefs identified were those which

dealt with direct experience, empirically based concepts. These

were especially important in accounting for phenomena and in

verification. The last set of concepts were those that were traditional

or folk and differed greatly from what was in the science curricula.

These were instrumental in the manipulation of the environment.

Planting beliefs were explored in depth to illustrate these traditional
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concepts. These three groups of beliefs were combined in complex

interrelationships rather than being neatly isolated in the infor-

mants' responses. They were not mutually exclusive and the

village world-view held them all. Two taxonomies were constructed

demonstrating different ways in which villagers organized bits of

information: in practical categories as well as in abstract groups.

Finally the results of a test on traditional beliefs showed students

believed some but not all ,village folk concepts. In the following

chapter these results and those from the village school will be

correlated in a discussion of science education in the village.
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CHAPTER V

SCIENCE EDUCATION IN A PHILIPPINE VILLAGE

Introduction

Objectives

The purpose of this research was to observe and describe

science as it was taught and practiced in a non-Western village

culture. Two objectives served as guidelines as the project

unfolded: to describe how science was taught and learned in a village

school; and to describe the role of science and science education in

a village culture. Theories from contemporary anthropologists

and educational psychologists, broadly termed structuralism, were

the basis for the conception of the problems and research design.

Emphasized in the data acquisition and analytic procedures were

techniques to demonstrate culturally significant instructional pro-

cedures; illustrate traditional belief patterns; and indicate how cog-

nitive skills were developed in a village culture.

Data Collection

The data collection phase took place in a small isolated village

in the Philippines over a 10-month period. The traditional anthro-

pological method of participant observation was employed throughout
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that time. To augment this, a tape recorder was used to produce a

record of some important village events. In the school hours of

science classes were recorded, as were informant interviews.

Children in the school were tested with a battery of tests designed

to illustrate cognitive skill development. Interview instruments

were used to collect data on traditional belief patterns.

Analysis of Data

The data were collected and the next step was to analyze the

material cogent to the research objectives. The transcripted

record of the science classes was analyzed by a procedure which

isolated significant elements of verbal logic. It identified which

skills were emphasized and illustrated the methods of instruction.

The cognitive tasks administered to the school children were

analyzed by standard procedures of educational psychology. A

variety of results characterized many cognitive skills (classifying,

conserving, inferring, etc.) indicating how the village culture

might influence cognitive processes. Data from informant inter-

views in transcripted form were analyzed to describe how science

was practiced and what indigenous science was like. Our task now

is to pull the information together, relate the results to the original

questions, and draw conclusions.

The remainder of this chapter will deal with these conclusions.

There are three parts. The first takes up what actually is shown in
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the data. The second part discusses the information as a whole

tying it to other studies. The final part considers the implications

of this work in its greater aspect.

Conclusions

Our data collection processes first centered on classroom

activities, then they shifted to the students' cognitive skills, and

finally they focused on village activities away from the school. The

resulting data were analyzed according to its source, whether from

the school or the village. Our conclusions must transcend these

boundaries of method and correlate information to describe inter-

relationships between the school and the village.

Three Findings

Our central theme is that the village culture and its educa-

tional system interact and influence each other. Three basic con-

clusions were indicated by our results:

1. There exist culturally significant instructional procedures in

the village school.

2. There are cognitive skills which are culture-bound.

3. There is a variance between the village world-view and the

contemporary Western scientific outlook contained in the

formal school science curricula.
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The rest of this chapter will elaborate on these findings as

pertinent to our original problems.

Science Instruction

It was difficult to determine how regularly formal science

instruction occurred in the village. Apparently it was not very

significant. During the course of this investigation there was

pressure for classes to happen because they were to be observed.

Still their occurrence was irregular and relatively rare with

respect to their schedule. What should have taken three weeks of

planned science class time actually took three months to record.

Science classes were not held for a variety of reasons: teacher

absence, class conflict, and so forth. The conclusion is that even

though in the formal schedule science classes were given priority,

a regular time and long periods, in actual experience science

instruction was secondary to many other school activities.

Standard Procedures: Teaching Patterns. Science instruction

occurred in a strikingly similar fashion from grade to grade, and

teacher to teacher (and even from school to school in other villages

visited). It was as if these teachers relied on a standard method of

instruction for science education. The method was primarily

verbal. The instruction centered on talking with scant attention to

other activities such as manipulation of material objects. Not only



212

was the method of instruction primarily verbal but the way in which

verbal activities occurred indicated strong patterns of behavior

observed by each of the teachers.

Transcripts from the science classes showed that a significant

portion of the teachers' instructional activities was asking questions.

Through their questions the teachers structured the lessons' subject

matter, giving the class logical dimensions which were analyzed to

demonstrate patterns of instruction. The analysis in Chapter III

shows a definite pattern of question types preferred by the teachers.

They stressed some question types and minimized the use of others.

Using these questions the teachers employed substantially the same

instructional procedures in their science classes. Their primary

method led the children in mostly naming and describing activities.

Activities such as defining, classifying, inferring, and explaining

were minimal. The students were called on to name and describe

rather than to classify and explain. Describing questions preferred

seemed to be those requiring a non-specific answer. In the desig-

nating category questions requiring additional particulars about

something already mentioned were preferred. The patterns of

naming questions were more regular than those of the describing

questions.

Familiar Roles. These results concur with the impressions

gained from participant observation that science instruction followed
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predictable patterns. Elements of that pattern were the emphasis

on questioning, the prevalence of naming and describing activities,

and manner in which teachers and students interacted in their

roles. The lessons were characterized by rapid, intense verbal

exchanges between the teacher and students. The teacher initiated,

maintained, controlled, and terminated the exchange. She com-

monly addressed herself to the group rather than any single pupil.

The intense constant question and response character of the instruc-

tion made it appear scripted, ritualized, and harmonized. Perhaps

it would be descriptive to note the formality of the science class

seemed to be in the roles taken on by its participants through the

verbal exchange, the teacher as questioner and the student as

respondent. The roles were intimately linked since the questions

were often based on the previous answer. Thus the distinction

between stimulus and response blurred.

Cultural Implications. Among the skills associated with the

role of the teacher were the ability to ask many questions; to elicit

names and descriptions, and to maintain an intense verbal exchange.

Of course, there were other classroom skills not taken up in this

study. It is impossible to be certain the instructional procedures

observed in the village were a unique cultural phenomenon. Different

cultures probably employ some of the same tactics.

The regularity of the teaching methods indicates they were a

significant and well developed aspect of the village culture. Culture
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is, in part, what one must know or believe in order to act as a

member in an accepted role. The stress on certain types of class-

room behaviors reflects cultural dimensions which originated outside

the science class. Parallels to the emphasis on naming and

describing were observed in the context of the village world-view.

One significant correlation was the use of description by village

residents to account for or explain natural phenomena. This

descriptive activity we called direct or empirical. In the same

manner children were taught in their science classes to account for

their environment by naming and describing it. Science instruction

then approached the environment in ways used outside the classroom.

The cognitive context of explaining phenomena was based on empiri-

cal description in the science class as well as in the village.

Another aspect of the science instruction expressed the

village culture. The lesson structure reinforced village attitudes

toward authority. Concepts about the source of knowledge and

procedures for verification were involved. Knowledge in the class-

room proceeded from the teacher. The children related more to

the authority of the teacher than to any materials or problems posed

by other sources. The teacher knew the names and descriptions

and questioned the students until they mentioned them and she could

go on to the next. The teachers' questions determined which

answers were correct. If anything was discovered it was what the

teacher already knew. The teacher's role was supported by the
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cultural values of age respect, obedience, and submission to

authority. These in turn influenced how knowledge and truth were

approached in the science class.

Two Curricula: Formal and Real. The formal science curric-

ula stressed many skills that were not developed consistently in the

typical science class. The formal and the real science curricula

did not always match. We have seen how the science classes

emphasized designating and describing. The formal science

curricula, contained in guides from the Bureau of Public Schools,

intend that skills such as hypothesis formation, data collection,

control of variables, and experimentation receive increasing

attention. These skills were not encouraged in the village in any

formal sense; nor were they developed through science instruction.

They were not formally part of what one needed to know or believe

to belong to the culture. By omitting them the science teachers

acted in acceptable roles in terms of the village culture if not in

terms of the formal curricula requirements. Here is a way in

which the village culture influenced science education. The real

curricula, what actually happened in the classroom, was responsive

to the cognitive context of the village culture.

Summary. In summary we conclude that the way science was

taught was an extension of the village culture. The instructional

procedures were culturally significant. They reinforced some of

the same cognitive systems found outside the science class and
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tended to minimize conflict between what was taught at school and

believed in the village.

Tagalog as a Medium for Science Education

Since the science classes were primarily verbal we looked

briefly at Tagalog1s ability to carry scientific information. Tagalog

appears to have the important linguistic tools needed in science

education: structures for definition, description, classification,

explanation, and so forth. Although in most areas the language

base was adequate, it had notable shortcomings: it lacks words to

differentiate some concepts. For example there are no words to

separate the concepts to guess, hypothesize, infer, or predict.

Another is a single term meaning to classify, differentiate, and

identify. A. third is no separate terms for weather, season, or

time,. These indicate Tagalog lacks to some degree a specifity

beneficial to science education. This can be mitigated by the great

linguistic pliability of Tagalog. One root word may be altered to

form a large variety of structures for different usage. Additionally,

it is not uncommon for new words to be coined or borrowed from

other languages. The potential of Tagalog for science education

seems great.

Cognitive Skill Development

Our results indicate there are cognitive skills which are
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culture-bound, These conclusions come from the abilities of

village students to perform tasks designed to assess their cognitive

maturity and intellectual development. By studying a range of

indicators for separate skills, we hoped to demonstrate differences

in ability that might be attributed to cultural influences. Our goal

was to describe how the culture affects cognitive processes such as

conserving, classifying, and problem solving.

Conserving Abilities. The results of the Piagetian tasks were

illuminating. There was an obvious range of conserving abilities

from one task to another within any given age or grade group. The

easiest task for the students was the conservation of liquid amount.

By the age of eight, most of the village children tested showed signs

of the ability to conserve liquid amount. The abilities to conserve

distance and to seriate did not appear until a year later, between

eight and nine, for most children. The ability to conserve matter

came still later, for most children it appeared between the ninth

and eleventh year. This was also the case for the ability to

visualize a liquid horizontal. The task requiring students to conserve

area was the most confusing and few students, even among the

13-year-olds, were successful.

Validity. How are these results so different? Why, for

example, do young children learn to conserve liquid amount while

the conservation of area confounds even the oldest students? The

validity of the tasks themselves may be questioned, Certainly the
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conditions under which the tests were administered were unusual

in the village and posed a threat to the subjects. This is precisely

why so many tasks were used: to allow for comparative analysis

within the sample while minimizing extraneous factors. Each task

was administered in the same fashion. There is evidence that our

results are valid predictors of cognitive development within the

Piagetian scheme in the direct relationship between age and per-

formance. This relationship was observed in the results of each of

our tasks except for the last one on area. These conditions suggest

the variation probably came from outside the testing style itself

and that the results may be useful comparative indicators of factors

influencing cognitive development. Village children seem to gain

facility with some conserving skills sooner than others.

Environmental Influence: Conserving Liquid Amount. External

variables such as the local environment are a likely source of

variation. Piaget uses environmental, social, and ontogenetical

factors in his model of cognitive development. Our experience

points to the cultural environment influencing the acquisition of

cognitive skills. Which conditions might, for example, lead to the

early conservation of liquid amount? Common village practices are

a plausible explanation. It was a customary village event that

specific amounts of liquids were transferred from one container to

another. Various liquids were purchased at local stores: vinegar,
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oil, kerosene, gasoline, etc. Typically in the transaction the

customer brought his own container to be filled from one at the

store. Very often children were the customer and/or the vendor.

Thus they had regular economically and socially significant

encounters involving the conservation of liquid amount. In addition

it was not unusual for the children to play with containers of differ-

ent sizes pouring water or sand from one to the other. These

events are probably important to the ability of conserving liquid

amount at an early age. This skill was involved in regular cultural

scenes.

Conservation of Matter. It was not true for all the tasks that

the materials used were familiar. Modeling clay was an unknown

and some children were even afraid to touch it. No cultural

activities specifically relevant to the conservation of matter were

observed. The lack of familiarity with the materials and the

absence of related activities could account for the later acquisition

of the conservation of matter. That it was achieved at all implies

the fundamental importance of this skill. We could infer that it

was practiced indirectly in the culture.

Seriation. Seriation as a concrete operation was achieved by

most of the children between the ages of eight and nine, This is

not later than predicted by Piaget who expects it to occur around

eight (Piaget, 1969). We observed no specific seriating activities in

the village culture but there may be sets of experiences dealing with
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seriation. Perhaps children encountered seriation problems such

as ordering objects according to size while marketing or in games.

Certainly they had experienced falling objects. These kinds of

activities were more common than, say, manipulating modeling

clay. That they achieved seriation when they did implies their

culture provides seriating experiences.

Speed and Distance. The conservation of distance was

accomplished in most subjects by the age of nine. It is likely that

children experience this skill from an early age as they play and

move around the village, although perhaps indirectly. The con-

servation of speed was not as readily achieved as conservation of

distance. Speed is probably a more difficult concept to grasp in that

it is a combination of time and distance. Thus this task may be of

less comparative value than the others. It was certainly more

usual for individuals to move at their own rate whether in a race

or just walking through the jungle. The children were not exposed

to things moving at constant and identical rates; thus they were not

as likely to encounter the conservation of speed as the conservation

of distance.

The Liquid Horizontal. The results of the liquid horizontal

visualization task showed that most children did not achieve this

skill until between the ages of 11 and 13, later than for some other

skills. Why should this be so? A factor may have been the scarcity
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of drawing materials and experience in the village. Pencils and

paper were not freely available to children for play and were

sparingly used at school; even there some children had none.

Drawing normally encountered in the village was done as play in

the sand with sticks. These conditions could have affected the

children's ability to draw the liquid horizontal. The two commonest

non-horizontal answers, parallel to the side and parallel to the

bottom, may themselves represent different levels of cognitive

development. The former perhaps shows a preoperational stage

while the latter shows a stage of transition between preoperations

and concrete operations. When a child drew the water-line parallel

to the bottom, he showed that nothing had changed even though the

bottle was tilted. When the water-line was drawn parallel to the

side the subject seemed to recognize that something about the water

in the bottle had changed. Even though he had not achieved the

visualization of the horizontal he approached it. That the three

representations, parallel to the bottom, side, and horizontal

represent respectively preoperational, transitiona, and concrete

operational thought was further supported by their relationships to

age. Most of the youngest subjects were preoperational (drawing

parallel to the bottom). This condition lessens with age as the

numbers of subjects in transition and concrete operations increase.

The representation of the water-line as vertical appears to be a
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kind of reciprocal to the horizontal. It may be a sign of a physio-

logical dysfunction such as dyslexia. It never appeared as an

important alternative in our results.

Conservation of Area: Cultural Conflict. The last Piagetian

task was perhaps the most interesting in its cultural implications.

It was the conservation of area. This was the most difficult task

for the children and the results were the most irregular. There

was no indication of an increasing ability to accomplish this task

with age as observed in the results of the other tasks. In terms

of intimidation or threat this task was no more out of the cultural

context than the others. There could have been a cultural conflict

which impeded success in this task. Subjects were as likely to

believe as not that the pattern of blocks on a given space influenced

the area of that space. Non-conservers tended to state that the

area with the clustered blocks was greater than the area with the

spread out blocks. Conservers stated that the blocks were the

same size and the space remained the same.

Several cultural factors seemed to compete with the idea of

conservation of area as expressed in this task. One was that

horses were not kept in an area surrounded by houses. They were

kept outside of the inhabited area. The clustered blocks presented

a more accurate sense of an outside area than the scattered blocks.

It would be more natural and likely for horses to be in the space
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which was open and apart from the houses. Such a space existed

where the blocks were clustered but not where they were

scattered. This was the actual situation in the village. Many

houses were clustered and horses were kept outside this cluster.

Another factor was that each house in the village claimed

immediately adjacent space which was fenced off. In a tightly

arranged dwelling pattern there is simply less adjacent space

available for each house. On the other hand houses that are

scattered do tend to take up more space for living. There are

more fences, more trails between houses, more gardens, etc.

which eliminate more area for the horse to be on than an open

space behind a cluster of homes. Such cultural conditions suggest

why the conservation of area in this task was so difficult. The

children had preconditioned notions of where a horse could get

more food. Perhaps another kind of area task, one that was more

culture-free, would have yielded different results.

Explanation in the Village Culture. It was especially evident

from the results of the last task that the village culture did affect

how children performed in conservation tasks. This implies the

cognitive skill of conservation is culture-bound to some degree.

Taken as a unit the results indicate that the stage of concrete

operations was typically entered by village children between the

ages of 7 and 11. Variation in this scheme was due in part to

cultural experience. Another conclusion about cognitive skills
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which may be drawn from our results was the subjects' nearly

universal difficulty with expressing a justification for their

responses. This was also an effect of their cultural environment.

Children were not called on in their culture to explain or justify

their world. They were not called on to do this by their teachers

nor apparently by their parents. It was out of the culture's context

that one be confronted with a situation requiring a public and

personal justification for an observed phenomena. The normal

accounting procedure in the village school and home used direct

observation or experience as explanation. This was the case with

the justifications received in the Piagetian tasks. Subjects

repeated their observations about the phenomena rather than give a

cause and effect statement. This occurred with conservers as

well as with non-conservers. Their responses were thus corre-

lated with the cognitive context of the village culture.

Science Process Skills

The process tasks were designed to further investigate the

influence of culture on the acquisition of cognitive skills. Our

study was not broad enough to allow for the kind of interpretive

analysis done on the Piagetian task results. They may be useful,

however, in illustrating how the culture affects some problems

encountered in science education.
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Classification. We do not have enough data to conclude that

the skill of classification is influenced by culture. Our data may be

useful in problems related to school performance and curriculum

design. The results show this skill involves a number of com-

ponents which do not necessarily appear simultaneously: the

ability to separate and combine elements according to principles of

exclusion and inclusion; the ability to recognize and state the

classification criterion; and the ability to perform the task within

a specific time limit.

The first classification results showed the children could

classify at this level with little difficulty. Their success was

modified by age as older students did the task faster and were

more likely to state the criterion for their groupings. The

reclassification results indicated that the initial classification

ability of the youngest subjects was superficial and that the ability

to generalize the classificatory skill was not achieved until at least

the third grade for most students. The preference of shape as the

initial basis for classification is consistent with studies done in

other cultures (Cole, 1971).

Verbal Logic. The results of the problems on verbal logic

were significant in the difficulty most subjects encountered. They

were especially interesting in view of the fact that most of the

science instruction observed in the classroom was verbal; and yet

many students had great trouble solving verbal problems. The
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increase in the ability to solve verbal logic problems from grade one

to grade six was not as dramatic as in most of the other skills

tested. The differences between the ability to respond correctly

to logic problems of conjunction, disjunction, and implication were

very slight. The direct individual verbal confrontation employed

in this task was unusual in the village culture and may have

seriously reduced the subjects' ability to respond accurately. Even

though verbal learning was the key component of science instruction

the skills emphasized were naming and describing and not solving

problems of verbal logic.

Inference. The most immediate insight gained from the

inference exercise was the great success all of the tested subjects

had with this task. They learned two behaviors and integrated them

with little difficulty. The primary difference between this task and

the others was its concrete nature and use of reward. The behaviors

learned were associated with real objects. In other tasks the

elements were commonly abstract and hypothetical. We may con-

clude that the use of concrete materials probably influenced the

facility with which this task was accomplished, and that using such

materials even the youngest subjects tested could achieve the goal.

This has important implications for instructional procedures.

Mapping. Maps were not usually seen or used in the village.

Most of the children had seen them only on the wall or in text-

books at school and there they covered huge areas such as the
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world or the nation. They were not accustomed to maps of

particular locations. They came Lo this task with few or no pre-

conceptions about what a map of the village should look like. Per-

haps this was an advantage in getting to see a way in which they

perceived abstractly the world around them. The results were

interesting. They illustrated a range of abilities from those

showing no connections between elements in their drawings, to

those showing a direct particularistic relationship between their

homes and the school, to those able to include more elements and

capture the sense of the village as a clustered and interrelated whole.

By far the most numerous drawings were the second type regardless

of grade level. Perhaps this was how most children saw their

world. But not all of them saw it thus. Certainly some were able

to present their environment in its abstract wholeness with its

complex relationships and characteristics. It seems likely that the

way the children responded to this task was influenced by their

culture. .As we shall discuss in the next section, their world is

viewed as a direct, particularistic, and personal entity.

Cognitive Development: A Summary

Taken together the Piagetian and Process tasks present a

picture of the village student progressing normally through the

steps of cognitive development. He enters the stage of concrete

operations around the expected age of eight and increases his
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conservative abilities as he grows older. In a few operations his

development slows because of a lack of available experiences and in

some he may face outright cultural conflict. In his earlier years

he does best with those skills which allow him to manipulate

material objects but as he gets older he is increasingly able to

deal with the more abstractly intellectual tasks. Throughout these

years, however, he rarely practices or is called upon to offer

extensive or complete verbal justifications or explanations and

comes to account for events by description and direct experience.

The Village World-View

Encounter the Culture's Perspective. We begin our dis-

cussion about the structure of the village belief system with an

encounter on the beach with a local fisherman. His world-view,

in part, comes through here. He demonstrates the complex rela-

tionship between tradition and the modern scientific world-view

that confronts science educators in the village. He understands a

bit of the latter but that understanding is rooted in the former.

There is a variance between the village world-view and the con-

temporary Western scientific outlook.

In the early afternoon, he arrived with the tide in his small

boat. He said he had been to the "other side, " that is out of the

sheltered bay into the Pacific which lay behind the outer islands.

He said the fishing had been good yesterday but that today it was
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poor. Asked why, he motioned to the boats on the shore saying,

"It is poor, no fish." The fact served as his explanation. Talk

turned to the sea and its tides. He wondered, "Where does the water

go when it is low tide ? At high tide there is plenty of water, it

reaches high on the beach, but at low tide there is very little." I

responded, "What do the people here say?" "Nothing, " he said,

"Just that the tide is high or that it is low." "Why is it high then

low ? Where do the people say it goes ?" "Just it is high or low

tide. They do not know where it goes. What do people from your

country say?" I started to answer by drawing a circle in the

sand intended to represent the earth. "Moon," he replied. "No,

earth, " I said drawing another circle with my finger in the sand to

show the moon. "The earth is round and it turns, this I know, " he

said. Then, "The water evaporates to the moon." "No, " I

replied and thought for awhile how to express my idea. "You do

not know either, " he said; we laughed and continued our discussion.

Three Elements of the Village World-View. This encounter

embodies several salient aspects of the village world-view:

empirical explanations, accurate pieces of Western concepts, and

folk ideas are all intertwined here. Their world is complex and

changing. They have information from far outside the village

boundaries; there are traditions from antiquity; and there are the

daily experiences they rely upon for information. These three
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cognitive elements are woven into the village world-view. They

were found repeatedly in responses to interviews and experienced

through participant observation. We labeled them direct/

empirical, school oriented, and traditional. Together they

structured a fundamental cognitive relationship of the villager to

his environment. They are crucial to the description of his

culture and how science education functions there.

Western Ideas. The three components operate in the under-

standing of the physical world. Information from outside the

village is, at one point, channeled through the science class. It was

impossible to determine how significant this information was in

daily life, except that villagers were aware of it. There were

indications that it was not very significant and was relegated to

more of a theoretical status than practical usage. School-oriented

information was often accompanied with the comment that it was

practiced by other people or in other places. Examples of this

were scientific farming and hygenic techniques. They were known

to be beneficial yet somehow did not belong in the village. School

oriented concepts were not conveyed as a unified whole; they

were fragmented and recombined, often with other forms of cog-

nition. The school did not teach outside values or belief systems

opposed to the other prominent components of the village world-

view. Instead, science instruction tended to reinforce the village

culture. Western or non-village concepts which were taught there
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were transmitted in a culturally relevant fashion. They were

adapted to fit the patterns of an already established world-view.

The Significance of Experience. Empirical concepts were

those related to experience, guided by the observation of facts

rather than abstract principles. Such concepts seemed the most

generally encountered cognitive elements, often serving as the

foundations of understanding and overlapping the other cognitive

components in the village. They were encountered frequently in

formal informant interviews; used in the justifications in the

Piagetian and Process tasks; and heard in everyday conversation.

They were especially significant in accounting for phenomena, as

sources of information, and in the verification of belief. In

empiricism observation takes prominence over theory. The village

marine taxonomy exemplified the relation of village empiricism

to theory. Villagers grouped the fish according to their experience

with them in their daily lives rather than in theoretical or abstract

evolutionary terms such as those of the Linnean system. The

village scheme dealt with where, how, and when the fish are found

by man. Only the sharks were outside this scheme, as a group,

and they were to be avoided by the fishermen.

Another incidence of the prominence of experience over

theory was the verification of the source of illness. The opinions

of doctors and of the village healer contrasted sharply but the
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villagers believed they both could be correct. They reported no

conflict over opposed theories. The patients recovery was more

important than theory.

The Traditional Element. Traditional or folk beliefs were

different from both the school-oriented and empirical components

of the village world-view. The folk beliefs dealt with man's

particular relationship with nature; and understanding and confront-

ing the environment's relationship to him.. Traditional beliefs were

similar to science in that they each form hierarchies of relation-

ships, theories, and abstract principles. Here, they each differed

from empirical concepts.. An example of a hierarchical set of

concepts, a theoretical basis of folk beliefs, was the taxonomy of

mythological creatures. As such it was a form of indigenous

science. It explained theoretically the relatedness of one element

to the next. Its framework was founded on man's interaction with

these creatures. It was a coherent model of a part of the village

environment. Abstraction and logic operated in the construction of

this model even though the result of these operations was a belief

pattern foreign to Western science. The model was a quest for

unity underlying apparent diversity, going beyond empiricism to a

causal context of reduced complexity. Its structure was, however,

tacit; and here lies another variation between village tradition,

Western science, and science education.
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Not only did the village folk beliefs present cognitive models

for understanding, they offered systems of manipulating the environ-

ment. Planting beliefs and the manipulation of the weather were

important examples of this function. The planting beliefs demon-

strated the direct and personal relationship the villager experienced

with his environment. This relation was one of intimate interaction

with nature often imitative and anthropomorphic in character. If

the customs were performed nature would impersonate. Thus, by

squatting while planting bananas the plant would follow and grow low

to the ground making its fruit more readily available. By wearing

few clothes while sowing corn the plant would grow with few husks

on its ears, and so forth. Imitation occurred not only between man

and nature but also within nature, and man could utilize this inter-

action: beans were planted after a starry night to produce many

beans; and root crops needed to be planted when the tide was low.

Through these manipulative beliefs villagers sought to alter nature

as they would themselves presenting a template for nature to

follow. These beliefs demonstrate the very intimate personal

element of the village world-view.

A Special Relationship. Other folk traditions illustrated

additional affinities between the villagers and their environment.

An interesting example was how they related to snakes. All snakes

were believed harmful but they were treated in very separate

fashions depending upon where they were encountered. A snake
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found in the home was an omen of good fortune and was left

unmolested. A. snake seen anywhere outside the house was hunted

with extreme zeal until it was found and killed. This may well

illustrate a fundamental balance the villager maintains with the wild.

Pacific village cultures have a tenuous peace with their untamed

environment steadied by adaptation and coexistence. Their material

culture still relies upon raw elements: palm thatch, bamboo, coco-

nut oil lamps, simple agrarian practices, and so forth. With

these as elements of existence rather than urban dwellers' pen-

chant for mastering their environment with concrete, steel, and

electricity, the villager lives with nature. Their reaction to

snakes exemplifies their often dichotomous relationship with an

environment which can be both life giving and threatening. It

comes as no surprise that when the natural outside enters his

home the villager accommodates it.

Sources of Information. Asked where the information about

folk beliefs came from most informants responded, "from the old

people." The elderly were honored as carriers of tradition, and

tradition was respected. This response also served to acknowledge

that a particular belief was a folk belief that belonged to the village.

It did not mean that he did not believe it himself, he may or may

not, but that he recognized its place in his traditions.
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Another indicator that the villagers recognized that a set of

beliefs belonged to them was their classifying of concepts as

pamahiin (folk practice) and sabahiin (folk saying). Such named

categories imply the unique prominence of these beliefs. Other

concepts had no such recognition. The identity of the folk beliefs

comes from their mode of transmission (old folks), their relation-

ship with nature (direct), and their relevance in daily life (imita-

tion), These beliefs embody some fundamental aspects of the

village culture such as age respect.

Just as the old people were the sources of information and

validity of folk tradition, other authorities were the sources for

other cognitive elements. Teachers and books and the radio were

the sources of information from outside the village (school oriented

beliefs), while experience was the source of common empirical

concepts. Experience functioned in another significant way as the

bridge between beliefs that were theoretically incompatible. Such

concepts could be shared in the village world-view because the

frame of reference was experience and not theory.

Transition in the World-View. Several items about the folk

beliefs suggest that they represent a transitional state of the

culture from the traditional past to the modern future. The first is

their very private nature. Seldom was information about them

offered spontaneously. However, once the informant was informed

of the interviewer's awareness and interest, he would discuss them
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freely. It was as if he had learned that outsiders did not honor

or share the local traditions and that these were somehow not part

of the outside world-view looming ever closer to the village. The

second item was the results of the folk belief test given in the

school. Analysis showed that for each belief only some of the

students thought it was true while others said false. The same

result was observed in responses about the reality of mythological

creatures which were considered sometimes factual and sometimes

not. These results imply that folk beliefs operated as a sort of

concept pool from which an individual could draw or reject: different

beliefs. Here is no image of firm or monolithic tradition, but

rather one that is becoming flexible and perhaps weakened in the

face of the beliefs from the school and other daily experiences.

There were concepts in the village which differed greatly with

contemporary science but such beliefs were not inflexible.

Summary

This research was undertaken to describe the teaching and

learning of science in a non-Western village with particular attention

paid to cultural parameters. Cognitive elements in a Philippine

school and village were studied. Verbal interaction in science

classes was analyzed. A. significant element of the teachers'

behavior was questioning. Statistical analysis showed more
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emphasis on naming and describing than on other logical operations

such as classifying and explaining. There were similar patterns of

questioning in spite of grade and teacher differences. Evaluation

of this behavior suggests there exist culturally significant instruc-

tional procedures in the village school. Teaching patterns fulfilled

local expectations of schooling and conform to cultural attitudes

about knowledge and learning. In part, science teaching was more

consistent with local tradition than with the formal national science

curriculum.

Village children were studied to investigate cultural influence

on the development of cognitive skills. They were given adapted

Piagetian tasks and culturally relevant assessments of science

process skills. The subjects achieved more success in some tasks

than in others. Results indicate there were cultural factors affect-

ing the development of cognitive skills and that the latter were

partially culture-bound. Local technology and cognitive structures

stressed some intellectual skills whose development was facilitated

while others were ignored and poorly developed.

The belief system of the village was studied in terms relevant

to science education. Information about the explanation and manipu-

lation of natural phenomena, the sources of information, and

verification procedures was obtained. Taxonomies of local marine

fauna and of creatures of lower mythology were constructed. Results

showed consistencies and contradictions between what was taught in
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the school and believed in the village, and a variance between the

traditional and modern Western scientific world-views. The local

language was capable of transmitting scientific information. Three

principle components of the village world-view were the Western

school-oriented, empirical, and traditional. Folk beliefs demon-

strated a logical structure parallel but unique from the logic of

science. The use of school learned ideas indicated their adoption at

a linguistic rather than conceptual level. The significance of

empiricism suggested a cultural transition from a traditional to a

modern world-view. Science education appears to have a part in

that transition, but it must recognize and account for the importance

of the local world-view.

Discussion

Opening the Village World-View

The way science is taught in the village school is an expression

of the village culture. Science education cannot be separated

completely from cultural boundaries and yet in the village setting it

necessarily deals with information from outside the immediate

scene. Traditional cultural elements in education such as the role

of the teacher and pupils rest upon an underlying structure of

relations and concepts one needs to know or believe in order to

behave in an acceptable fashion and belong as a member. The
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village culture we studied is neither fully traditional or scientifically

oriented; it is somewhere between these two poles. Horton (1967)

believes the difference between traditional and scientific cultures it

that in the former, "there is no developed awareness of alternatives

to the established body of theoretical tenets; whereas in scientifi-

cally oriented cultures such an awareness is highly developed. It is

this difference we refer to when we say that traditional cultures are

'closed' and scientifically oriented cultures are 'open' (p. 155).

The village culture studied in the Philippines may be "opening, "

moving from a traditional to a scientific orientation. The villagers'

culture contained elements from non-traditional sources. There

was an awareness of alternatives but this awareness was not highly

developed in many ways. One area it was developed in was in

accounting for sickness. An area it was not developed in was under-

standing plant growth. An important characteristic of this opening

phase appears to be the cognitive significance of empirical evidence

rather than theory in structuring the world-view. The villagers are

developing an awareness of alternatives to their established body of

beliefs through probably many experiences. Their school is one

source of alternative beliefs; and science education has a particular

potential for directing the transition. Our results indicate this

potential is little developed, however.
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The School and the World-View

Survival Value. Basically, what a villager needs to know are

cognitive tools that allow him to survive and find success in his

village life. Manalang (1971) concludes, "The important thing was

that the school was successful in teaching survival values" (p. 277).

This survival knowledge includes in particular understandings of his

physical and social environment that allow him to operate as an

effective member of the culture. The teachers and pupils par-

ticipated in their respective roles according to cultural patterns:

the students were submissive, obedient, courteous, and imitative;

and the teachers authoritarian, and accommodative in maintaining

smooth interpersonal relations characteristic of social norms.

Knowing in Cultural Terms. The teaching activities described

in this study appear to be culturally significant. Angeles (1973)

also observed the majority of teachers' questions collected in

another Philippine community were of the naming and describing

type found in our village school. Teachers are emphasizing these

activities at the expense of other cognitive skills such as classifying

and explaining which science educators recognize as critical to

scientific literacy. Naming and describing, of course, have a place

in science education but the emphasis on them found in the village

suggests they play a role other than in purely formal education.

Here is a clue to the link between the classroom events and the
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culture outside. That role may be to develop understanding in the

cultural context that something is known when its name can be used

rather than its meaning explored, a form of tacit knowledge; another

part of the role may be to fix the authority of the teacher and the

responsiveness of the pupils.

The notable absence of object manipulation dramatizes the

significance of verbal interaction. The environment has an abundant

variety of available materials for learning in the classroom but

often instead a picture is preferred to the real object. A. picture

can be manipulated in a verbal abstract. way in which the real object

cannot. The picture is out of the ordinary, seen only at school.

The object is mundane and experienced daily. The picture has to

be named and described; the real object already has a name and its

characters are encountered every day. The picture and hence the

naming activity belong to the school while the real object belongs to

the village. Naming and describing are controlled by the teachers

in a way that they are parcelled out to the pupils as a series of short

answers. Response rather than reason is the framework of the

science class.

Culture and the Teaching Style. The implications of this

teaching style are important. It conveys the authority of the teacher;

the respondent role of the student; and the contained aspect of knowledge.

Students are instructed by responding to adult verbal patterns.
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The lessons proceed according to the responses generated. There

was positive reinforcement for those who answered; the teacher

went on from that point. Science instruction was addressed to the

students who responded while the remaining majority were left in

the wake of the correct answer. This pattern fostered verbal

competition in which speed was a significant element. The quality

of a response or its reasonableness often did not count as much as

that it came immediately. It might even be concluded that reason

interfered with this teaching pattern; response was the object.

Likewise, the short answer was the most apt to succeed not because

of economy of thought or succinctness but for speed. This was the

kind of response for which the teachers' questions were posed.

Another effect was to reduce the number of answers available to

what the teacher wanted. Skills which result from these practices

are those of quick reaction to the teacher; of reading her facial or

tonal expression; of filling in the gaps she has left in her dialogue;

and of imitation. These were at the expense of careful rational

inquiry and studious attention to the development of scientific

discovery. The discovery approach in the village seems to mean

the teacher posing a question so the students will discover what the

teacher already knows.

The shortcomings of this instructional style are well illustrated

in the results of the Piagetian tasks. It was very common for the

subjects tested to look intently at the face of the experimenter and not
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attend to the materials unless told to do so. A second fact was that

even though the village children did not appear overly handicapped in

their cognitive development they were at a loss to explain or justify

their responses. Their attempts were short and typically descrip-

tive. They evidently were influenced greatly by the way they were

taught to name and describe rather than justify and explain.

In the formal science class, the pupils simply did not question

publicly the teacher, each other, or the environment about the

particular concept at hand. The teacher posed all the questions.

Of course, children asked questions when they were not in class

although this was not an encouraged activity. Children were passive

recipients in their culture. In the science class the effect of the

instruction was for the students to discover what was already

known. This procedure maintained the authority of the teacher.

At the same time it reinforced a very important cognitive aspect of

the culture, the empirical relationship of knowledge and tacit

understanding.

Empiricism in the Classroom. Empiricism and description

are cognitively related. They are both based on sensible perception.

Observation is the arbiter in decisions about the nature of phenomena

whether one is attempting to explain or manipulate events. Descrip-

tion is the material from which empirical principles are molded.

Empirical models are derived from observable phenomena as are

descriptions. In Horton's (1967a) sense the empirical view is the
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concoction of "ideas-bound-to-occasions" rather than "ideas-

bound- to-ideas" that characterize non- traditional cultures. Empiri-

cal and descriptive statements are reactions to natural observa-

tions rather than responses to a system of theories and laws. They

do not refer the world to abstraction beyond an immediate verbal

context. Ideas about phenomena are bound to events; explanations

are read into observation rather than derived from an independent

set of ideas bound to themselves. Tacit understanding is that

meaning is derived directly from the event, description, and/or

name and that verbal explanation is not a highly developed communica-

tion skill in the school or village. Science relies on this kind of

communication; yet this skill appears largely missing in the science

class. To the contrary, students were trained in the tacit under-

standing of ideas bound to ideas. Certainly, their language has

the capacity for detailed exploration of explanative communication,

as seen in its rich causative lexicon, but this is not used in the

science classes in the village school.

Empiricism and Experimentation

The importance of empiricism, tacit understanding, and

ideas-bound-to-occasions restricted experimentation in the school

and in the village. The

. . . essence of experiment is that the holder of a pet
theory does not just wait for events to come along and
show whether or not is has a good predictive performance.
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He bombards it with artificially produced events . . .
in science men spend much of their time deliberately
creating new experience in order to evaluate their theories.
Whilst in traditional thought it is mostly experience that
determines theory, in the world of the experimental
scientist there is a sense in which theory usually deter-
mines experience (Horton, p. 172-173).

The structure of the village world-view is not as well con-

ditioned for the experimental methods known in Western science

education as some authors maintain. Manalang (1971) believes that

the empirical base of the village culture is an advantage to learning

science. Our results indicate this is not necessarily so. We have

discussed at length the village preference for empiricism. Its tacit

nature is contrary to the value of the public method and results in

the practice of experimental science. Its ideas-bound-to-

occasion limits its access to a prominent structure of Western

science.

The Problem of Verification. Another factor is the verifica-

tion of truth through authority. Here, an interesting cultural

problem is raised: the value of skepticism that appears in Western

science to be critical to the spirit of experimental verification. In

the village culture skepticism is not important. People are believed

at face-value. When someone says something in the village it may

be believed just because he says it. This is derived from the

system of authority and the high value on smooth interpersonal

relations in the village. There, authority is correct, or knows

what is best, and acts in the interest of all.
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Subjective:Objective Views. A condition of the village world-

view which confronts exper imentation is the subjective element, the

direct and personal relationship the villager experiences with his

environment. This element is obvious in the traditional beliefs

seen, for example, in planting practices. It opposes the stress on

objectivity in experimental science. Science education in the

village school did not challenge these cultural values but instead

operated through them. Not only did the participants fulfill familiar

cultural roles, they employed the context of the village world-view

as the method of instruction.

'The Isolation of Science Education

Even though science education in the village functioned in a

culturally relevant fashion there were aspects of the instruction

which were unique and set it apart from other village activities.

When the environment was dissected in the science lesson it was

isolated from the village experience of implicit wholeness and con-

crete presence. Nevertheless, it was not so much the methods of

understanding as the content of the science concepts which were

unique to the village scene. Teachers and villagers alike maintained

that the school and the village had separate and distinct fields of

interest. Prominent village activities such as fishing and copra

making were emphatically missing in the school's curricula.

Concepts important in the village and taught in the science class were
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separate entities. Manalang (1971) and Jocano (1967) both

recognize this fact.

The most important aspects of real life are deliberately
kept out of the school program. sex, parenthood,
occupational operations, religion, all of which are
critically important to an actual life have been carefully
eliminated from the school curriculum (Manalang,
p. 298).

Elements conspicuously absent from the science curricula also are

lessons designed to deal with traditional village beliefs such as

those pertinent in planting and healing activities. These folk

beliefs were culturally significant and science instruction did not

investigate them. It did not set one belief system against another.

Instead, it concentrated on concepts that were not immediately

relevant in the village: electrical circuitry, comparative sizes and

distances of planets and stars, and the motion of a pendulum are a

few examples. In choosing these topics, science education main-

tained a neutral territory regarding the content of village beliefs.

The content orientation of the science class can be corre-

lated with another facet of schooling. No more than a small

proportion of the village youth, near 25 percent, will go on to high

school. There is a high dropout rate in fourth grade but most

students stop after grade six. Those going on in school must leave

the village; there is no high school there, which often means moving

from the village for good. Children who are successful in school, to

whom instruction is directed, must look outside the village for an
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immediate application of their science lessons. What they learn in

the science class in the elementary school is a prelude to secondary

science education. Accomplishment in the science class is then a

factor in selection for those who will leave the village and for who

will remain.

The Conjunction of Two Cultures

The science lesson in the village is the meeting place of two

cultures, two world-views, One was brought to the classroom by

the pupils and teachers and constitutes the village-based element.

The other comes from outside the village; principally it is incor-

porated in the formal science curricula and institutional demands

from the Bureau of Public Schools. We discovered the way science

is taught incorporates both world-views. The Western scientific

aspect is accommodated by using its facts and concepts, while the

village world-view is accommodated by using its methods of under-

standing, its conceptual framework. Science education in the village

filters Western scientific concepts through the cultural perspective

of the local population. The teachers translated concepts from

outside the cognitive domain into understandings that were culturally

pertinent.

The formal science curricula were designed after the Western

models for discovery learning. In the village this teaching style was

molded and implemented according to the immediate culture rather
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than theoretical ideals adopted from the West. The discovery of

concepts and the acquisition of skills rest on important cultural

assumptions; objectivity and subjectivity; communication styles;

manipulation systems; beliefs about the source and access to

information; the testing of validity; and so forth. None of these are

free of cultural restrictions to the extent that one may assume them

in order to teach via the discovery approach. Discovery may indeed

be a very Western concept which cannot be translated directly

across cultural boundaries. It is not that children cannot or do not

discover or profit from actual experience, they certainly can and

do. But these experiences and our expectations about them must be

adapted to cultural realities. The chore of science education is to

join the processes and concepts of science with the values and skills

of the village, to make science relevant to the kinds of tasks and

problems people routinely encounter; and to stimulate intelligent

and adaptive behavior. Current attempts of science education in

the village have started this process. There are still serious

shortcomings and room for improvements.

Implications and Recommendations

The Potential of a Second Culture

Science education in the village has the potential to bridge the

gap between the traditional attitudes of the peasants and the values
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and methods of modern science. It cannot accomplish this by

destroying the belief patterns which already exist. Dart (1967,

1972) calls for early science education to be presented as a

"second culture." This is a positive but undeveloped suggestion.

Analysis of data from the current study indicates science education

may conform to the culture in which it is taught. Under such con-

ditions it fails as a second culture to deliver an alternative. Our

study shows the way science was taught in the village used a tradi-

tional conceptual framework. Second culture science education

could present students with information and cognitive skills which

are linked to modern Western views of science and education and

which differ from village tradition. There are two prominent

targets for reforms improving science education to make it a bridge

between the traditional and modern worlds: curriculum design,

and teacher education.

Beyond Empiricism

The curricula now in the school emphasize many science

processes (e.g., prediction, measurement, controlling variables,

etc.) which are not included in the science instruction practiced

by the teachers. We have shown these are not significant values

outside the school and that science education is more adapted to

village cognitive patterns of empirical understanding than to the

formal science curricula. The science teachers do not go far
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beyond naming and describing the environment with their students.

I am not trying to say empiricism is wrong. It does have a real

place in any science education. Maslow (1966) lucidly discusses

the relevance of experience to science,

If the empirical attitude means anything at all it means
at least this. First comes 'knowing' in the experiential
sense; then comes the checks on the fallibilities of the
senses and of experiential knowledge; then come the
abstractions, the theories, i.e., orthodox science (p. 170).

In the development of science there is a hierarchy of processes

and "empirical knowledge is prior to verbal-conceptual knowledge

but they are hierarchically-integrated and need each other" (p. 47).

Empiricism or experience in science education, and concrete

activities are indeed essential, but it is also necessary to go beyond

them.

The Science of the Concrete. Empiricism is a requisite

function of scientific thought and yet it cannot distinguish traditional

from Western scientific world-views. According to Levi-Strauss,

. . . there are two distinct modes of scientific thought.
These are certainly not a function of different stages of
development of the human mind but rather two strategic
levels at which nature is accessible to scientific enquiry:
one roughly adapted to that of perception and the imagina-
tion; the other at a remove from it (1969, p. 15).

The traditional world-view in the village we studied was attuned to

"sensible intuition" observed by the people in their fishing and

planting activities. To Levi-Strauss, traditions of the sort we

recorded about planting form a "science of the concrete" which
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approaches the world of phenomena in as equally a valid and

scientific fashion as the exact natural sciences of the West. They

both "require the same sort of mental operations and they differ not

so much in kind as in the different types of phenomena to which they

are applied" (1969, p. 13). He intimates, however, that modern

science is replacing traditional thought with "a less intelligible

complexity by one which is more so" (1969, p. 248).

Experimentation in the Science Class. Should science educa-

tion seek as it does to confront the complexity of the modern

scientific world-view, it may need to start with empirical studies

and work to develop reason beyond that point. Designating and

describing could be excellent instructional procedures for the pri-

mary grades. There, many students cannot operate with other

science processes, but by the intermediate grades, four through

six, cognitive development has matured and the students' intellec-

tual capacities are greater. In these grades, empiricism can and

should diminish in importance if other scientific processes are to

receive attention. What is lacking in traditional and empirical

thought is a scientific sense of experimentation. Science education

might provide a base for developing this attitude in the village.

Too Much Stuff

Part of science education's problem in the village is the way

the curricula are now so complex and crowded. They are highly
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structured and materially centered. Perhaps more could be

accomplished if the teachers had less to do. More science could

be included in fewer classes. A simpler curriculum might be

useful, one in which language, for example, was not stressed.

This is especially pertinent in the upper grades where experi-

mentation should be encouraged. Trying to combine a second

culture and a second language is too complex. Research indicates

that "the effort in learning two languages may cause the child to be

preoccupied with linguistic problems to such an extent as to pre-

clude much attention to natural-science explanations" (Wayne, 1943,

p. 30). To make science education a vehicle for a viable second

culture it should be presented in the language of the village. We

have shown how that language is adequate for science.

Local Focus

Another alternative in curriculum reform is to give scientific

attention to actual and important village problems and the village

environment. Lessons could be designed in which the students

investigated animals in the area, the ocean, the forest, fishing,

coconut growing, health problems, streams, local weather, local

energy sources, and so forth. These lessons should not be merely

descriptive but encourage experimentation and the other processes of

science. They could be tried not on a daily schedule of 30 minutes



254

but perhaps take one entire morning each week. This may work to

simplify the curricula and allow more science.

A. "Native" School-House. The very physical presence of the

science classroom could be adapted to accommodate science

studies about the local scene. Instead of the usual cement and steel

structure, cluttered and noisy, a village-style house of clean

bamboo, wood, and palm thatch on stilts might be constructed. The

use of such a structure could dramatically illustrate the relevance

of science education to the problems of the village and may even be

a source of increased cooperation in the community. Science educa-

tion approached in this fashion could provide a viable framework of

alternatives that is now lacking.

Science Education and Village Activities. Every day boys get

into boats and paddle to the open sea to fish. How complete a

learning experience, how rich and involving this activity is. Could

not such learning experiences be incorporated into the science

curricula at least in the intermediate grades ? This would necessi-

tate making public certain tacit information but this is a pertinent

why for science education to present a second culture and make the

village life open to question. A child, for example, might be

allowed to "officially" go fishing with his father and then come to

class and report on what happened. Perhaps this could be done in

conjunction with lesson on the ocean. The report could be compiled
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and compared with others and with resource material adding up to

an inquiry into what is an important part of the child's life. This

could be done with other phases of village life: copra making,

farming, house and boat building, health treatment, and so forth.

Scientific processes pertain to all of them: observing, predicting,

and experimenting. The point here is that science education can be

relevant for those staying in the village and in solving local problems

rather than for propelling those who are successful out of the

village.

Village Processes. Attention to local problems could be

facilitated if cultural processes beyond description and designation

were utilized. That is the science curriculum might well capitalize

on how villagers measure, predict, and classify their environment.

These could be studied from the perspective of a second culture

embodied in science education. We have noted how important

empirical observation is in the village. This power of observation

could be expanded and made more scientific if it too were analyzed.

A model for this is Martin's (1972) concepts of observation and

scientific objectivity. Village and classroom observation might,

for example, involve the students in the context of testing and careful

scrutiny of observational language.

Decentralization

Recognition of and attention to local problems in science



256

education may necessitate a restructuring of the Philippine school

system. The current organization is highly centralized. Educa-

tional change is directed from the top and filters down through the

school bureaucracy to the local level. Curriculum reform suggested

from our research might more effectively come from local par-

ticipation. Science education may better be served by decentraliza-

tion and emphasis on the local rather than national effort to create

a science curriculum. Impressive educational reforms have taken

place in countries such as China and Tazania where decentralization

has occurred (Sheffield, 1974).

Educational solutions to village problems need a base of

reward at the local level. Guthrie (1971) describes the relation

between education and modernization in the Philippines concluding

that,

. . . increasing levels of education may follow rather than
precede modernization, as was the case in Europe, and
that a relatively high level of education can be achieved
without a corresponding improvement in the standard of
living, as in the case in the Philippines. There remains
the probability that attitudes, values, and behavior patterns
conducive to modernization are not necessarily acquired in
the process of formal education. This will almost certainly
happen if modern attitudes and technologies learned in
school are not given the opportunity for rewarded expression
in the community as a whole (p. 120).

A step toward establishing local control and finding immediate

rewards might be to setup curriculum development teams locally,

as Manalang (1971) suggests, to negotiate among the major parties

involved: parents, teachers, pupils, and the bureaucracy.
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Western Versus Traditional Concepts

Science education aimed at local problems in this fashion

eventually will collide with contrary beliefs such as the planting and

mythology concepts described in this report. Educators must

realize these beliefs have a real place and value for the villagers

and cannot simply be denounced as primitive, naive, or erroneous.

Rather, the science class could present an alternative perspective,

understanding them as a scientist might. The purpose is not to

dispel them or replace them but to examine alternatives, to develop

open attitudes. Phelan (1959) noted that, "the suppression of outward

pagan rituals did not entail the abolition of a whole accretion of

superstitious customs of pre-Hespanic origin. Rather these beliefs

were gradually if only superficially Christianized" (p. 38). Science

faces the same prospect. We observed how science instruction

stresses names assimilating scientific concepts on an often unessen-

tial level. A concrete example is the fact that modern chemical

fertilizers are thought of in the same category as traditional plant-

ing charms. Knowledge about fertilizers apparently has not

changed original belief patterns.

If folk beliefs are approached in a traditional way that dictates

authority over inquiry, science as a second culture may never

become a viable alternative in the village. The science teacher must

learn to approach her subject in a scientific fashion. We agree with
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Gay and Cole (1967) that to be effective in science education,

teachers

. . . should begin with the materials of the indigenous
culture leading the child to use them in a creative way.
To achieve this the teacher must be aware of the tempta-
tion to become a new authority figure. . . The child will
seek authoritative answers as he has been accustomed to
do. They should not be given. The teacher must show him
the way to cross the bridge from the old culture to the
new culture (p. 94).

Science educators should deal with the village culture in a way that

presents alternative conceptual frameworks rather than merely new

names for the familiar world.

Training Teachers

This is where the training of teachers becomes important.

Margret Mead (1955) underscores our contention that,

The agents of change the teacher . . . must realize
that our own behavior, beliefs, and attitudes are not
universal and axiomatic. They must realize that their
ways of counting, reckoning time, judging conduct, express-
ing enthusiasm or disgust are - -like the behavior, beliefs,
and attitudes of those whom they are helping to change-
learned and traditional.

The beliefs and attitudes of the people among whom they
are working must be seen as having a functional utility.
If the teacher recognizes such clinging to old beliefs and
practices as having real usefulness for an individual,
rather than interpreting it as evidence of stubborness,
uncooperativeness, ignorance, inability to learn, etc.,
he will be better able to introduce change (p. 270).

To this end the teacher should become a student of the local

culture so that she knows its validity, educational implications, and

alternatives. Teachers must become aware of the values, attitudes,
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and realities of their own culture before they can adequately

present a second culture. Anthropological studies required of

student teachers could help. Internships in other cultural groups

would add experience to academic preparation for teaching science

as an alternative.

Authority and Science Education. Learning to teach in a way

other than authoritative naming and describing is at the heart of

changing teacher behavior. Piaget believes, "to educate is to adapt

the child to an adult social environment" (1969, p. 137). This can

be accomplished in one of two systems. In the village we studied

the observed relation between teacher and student was unilateral.

In Piagetis words the "educational relationship consists of pressure

on the one side and receptiveness on the other" where students were

called upon, "to receive from the outside the already perfected

products of adult knowledge" (1969, p. 138). His alternative,

possible in village-based science education, is a reciprocal rela-

tionship where, "the child no longer tends to approach the state of

adulthood by receiving reason and the rules of right action ready

made, but by achieving them with his own effort and personal

experience; in return society expects more of its new generations

than merely imitation: it expects enrichment" (p. 138).

Alternative Teaching Behavior. Science educators might ask

not that the whole society of the village adapt itself thus but that a
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tiny fragment of the instructional procedure attempt this change to

an alternative or second culture. The verbal dialogue is not the

vehicle for this experiment.

The almost exclusive use that traditional education makes
of language in order to act upon the pupil implies that the
child elaborates its concepts in the same way as we do,
and that a term-for-term correspondence is thus estab-
lished between the ideas of the teacher and those of the
pupils (Piaget, 1969, p. 164).

In fact, this does not happen. Such verbalism is a "proliferation of

pseudo-ideas loosly hooked onto a string of words lacking all real

meaning" (Piaget, 1969, p. 164).

Student teachers need exposure to alternative instructional

behavior. They might start in their academic training learning

theories of child psychology such as those of Piaget and Bruner

which point to the inadequacy of verbalism in childhood education.

Practical and realistic ways of incorporating concrete teaching

methods need to be studied and stressed in teacher education and

evaluation. Science teachers must actively realize that transmitting

knowledge already structured by the language and cognition of the

teachers themselves does not adequately facilitate intellectual

development of children. We saw how students struggled with

verbal problems and breezed through concrete and active manipula-

tive tasks. Piagetfs studies make it abundantly clear that active

manipulation rather than verbalism affects learning.
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Western Ideas and Village Teachers. Manalang (1971) notes

that explanations of learning processes derived from Western

research are extrapolated on Filipino pupils. Our theories were

Western born but our data collected in the village indicate, as have

others, basic learning processes which cross cultural barriers.

We observed the value of action on the development of cognitive

skills. Manalang points out that American-based courses, such

as psychology, may need to be discarded because their cultural bias

is not Filipino. This would be a mistake. Modern theories of

cognitive development can be supported by cross-cultural data and

teachers in other cultures can benefit from this interaction. If a

Western theory is transmitted into other cultures, however, without

this data base it may have little meaning.

One of the best ways to consolidate any kind of theoretical

knowledge into a teacher's understanding is by providing him the

incentive and means to collect his own data. Piaget recognizes

this: "It is by and through research that the teacher's profession

ceases to be merely a trade and even goes beyond the level of the

emotional vocation to acquire the dignity of all professions" (1969,

p. 130). Attention to research in the classroom, including cultural

and psychological insights, can increase the teacher's awareness

and understanding of his pupils' problems. If this research is done

by the classroom teacher science education cannot help but improve.
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Future Research

This project began with the aim of describing the advance of

science into a non-Western culture. As with all research it

uncovered more questions in the process of seeking solutions.

Some are relevant to workers in science education in the Philippines

and other countries. How do dimensions such as sex, class,

occupation, and education affect the spread of empirical or experi-

mental processes? How do people such as herbalists gain

authority? What are the traditional cultural contexts of such

scientific processes as measuring, hypothesizing, predicting, and

so forth? How do village children learn local skills? How do

traditional concepts of causation and manipulation relate to Piaget's

model?

Science is of urgent heuristic value in the modern world.

Three out of four persons live at the fringes of scientific develop-

ments in villages similar to the one we studied. Science education

has the potential for making lives better. Educators can meet this

challenge and bring the power of science into the control of the

range of humanity.
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APPENDIX A

SOME SCIENTIFIC CONSTRUCTS
IN ENGLISH AND TAGALOG

Introduction

The instrument used here was developed by Strevens (1969) to

assess the capacity of Tagalog as a medium of science instruction.

The data accompanying the instrument, the Tagalog constructs, was

collected with an informant who was fluent in English. Tagalog is a

linguistically rich language stemming from Malay roots with additions

from Western (Spanish, English) and Eastern (Chinese, Japanese)

tongues.

We present here Strevens' scientific-English and parallel

Tagalog elements and sentence examples.

I. Gramatico- Logical Operators

A. Although

Kahit na

Ex. Kahit na, meliit ang bagay, ito ay mabigat.

Although the object was small it was heavy.

B. Asa result of

Na ang sanhi ay; na kinahinatnan ng; nagresulta muia sa;

gawa ng
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Ex. Ang kaalaman ay nakuha na ang san hi ay/

matamang pananaliksik.

/na nagresulta mula sa/

/na kinshinatnan ng/

/gawa ng/

The information came as a result of careful study.

C. As if

Tila, parang, animo, mukha

Ex. May kulisap na /tila/ sanga.

/pa rang/

/animo/

/mukhang/

There is an insect that looks as if it were a stick.

D. As long as

Hangang; ha bang

Ex. Kakaunti ang isda /hanggang/ maliwanag ang buwan.

/habang/

There will be few fish as long as the moon is bright.

E. Because

Dahil sa; sapagka't; gawa ng (Causative structures in Tagalog

are complex, see Ramos, 1971 for further treatment).

Ex. May eklipse ng buwan /sapagka't/ ito ay natatakpan

ng daigdig.
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Ida hil sa/

/gawa ng/

There was an eclipse of the moon because it was covered by

the earth.

F. For the purpose of

ukol sa; para sa

Ex. Ang termometro ay /oara sa/sukat ng temperature

/ukol sa/

The thermometer is used for the purpose of measuring

temperature.

G. If

Kung; kapag; sakali; halimbawa

Ex. Ang halaman ay lalaki /kung/ tutubo ang bato.

/ka pag/

/sakaling/

/halimbawa /

The plant will grow if the seed germinates.

H. In order to

Upa ng; para

Ex. Kailangan ng buto ang tubig /upa ng/ ito ay tumubo.

/para/

In order to germinate seeds need water.
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I. Once

Kung; ka pag; sakali; basta't

Ex. Ang halaman ay lalaki /kung/ tumubo ang buto.

/kapag/

/sakaling/

/basta't/

J. Only

Lamang; lang

Ex. Ang mga himaymay ay matutunaw /lamang/ kung paiiniti

paiiniti ang pinaghalo. Rang/

The particles will dissolve only if the mixture is

heated.

K. Suppose. . . then .

Halimbawa; kung; sakali; kapag

Ex. Halimbawa pinagsama ang mga sangkap ay magkakaroon

ng kompound.

Suppose the elements were combined, then there would

be a compound.

L. Since

Mu la nang; sapul nang; noon

Ex. Mu la nang/ lagyan ng pamatay kulisap ang mga

halaman ay
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sapul nang/ nawala ang mga kulisap,

Noong/

Since the insecticide was applied to the plants the insects

have disappeared.

M. Therefore

Kung gayon; samakatuwid; dahil dito

Ex. Matagumpay ang pagsubok /kung gayon/ napatunayang

ang sapantaha. / samakatuwid/

/dahil dito/

The experiment was successful therefore the hypothesis

was proven.

N. Unless

Hangang hindi

Ex. Hangang hidi nag-iingat ang mag-aaral ay mabibigo ang

pagsubok.

Unless the student is careful the experiment will fail.

0. Until

Hanggang

Ex. Hindi natin malalaman ang mga epikto ng paglaki ng

populayson hanggang sa katapusan ng daantaon.

We will not know the effects of population growth until

the end of the century.
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P. Whenever

Kung kailan; kapag

Ex. Kung kailang tumataas ang tulak ng hangin ay tumataas

ang temperature.

Whenever the air pressure is increased the tempera-

ture increases.

II. Some Conceptual Processes Involved in Learning Science

A. Classifying

Uri

B. Measuring

Nagsusukat; sinusugat

C. Space-Time Relationship

velosity: bilis

acceleration: pagbilis; bumilis

deceleration: paghina ng bilis; humihina ang takbo.

revolution: pagligid; ligid; ikot

rotation: pag-ikit; ikit (to rotate)

ikot sa ikit (to rotate on an axis)

oscill ation: osilasyon; pagduyan; duyan

. Communicating

Nagbabalita; nagbabakya; nagsasaad; nagpapahiwatig

E. Inferring

Naghinhinuha; hinuha
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F. Observing

Nagmama sid

G. Quantifying

Nagsusukat; nagtatasa

H. Abstraction

no parallel construct found

I. Generalizing

Paglalahat-lahat

J. Model. Making

Panggagawa ng huwaran

K. Hypothesizing

Hula; isaisip

L. Testing

Sinusubok

M. Theorizing

Nagteteoria

N. Predicting

Hinuhulaan

0. Re2lica tiny

Dinuduplika; tinutulad; inuulit; ginagaya

P. Extrapolating

no parallel construct found
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III. Some Basic Scientific Concepts

A. Observation

pagmamasid

B. Identification

Pagngangalan; pagtuturing

C. Differentiation

Pag-iiba-iba; paglalahad ng kaibhan

D. Classification

Pa g- uuri; pa gka - kla se

E. Experiment

Pagsubok; eksperimento

F. Description

Pag-uuri; pagtuturing

IV. Linguistic Additives Prefix

A. a-

hingi (Ex.: hindi taal atypical)

B. Anti-

laban sa (Ex.: laban sa grabiti - antigravity)

C. Ante

bago

D. Co-

Kasama ng
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E. Contra-

Laban sa; kontra

F. Extra-

Lubha

G. Non-

Hindi

H. Pre -

Bago (Ex.: bago mabuhay - prelife)

I. Post-

Pagha (this is a true prefix. Ex.: paghapagsubok - post-test)

J. Re-

Mu li; uli; ulit (Ex.: gawin ulit remake)

K. Sub-

no parallel construct found

V. Linguistic Additives Suffix

A. -ation

pag- (Ex.: pag-uri - classification)

B. -ator

tagapag; taga- (Ex.: tagasubok - experimentor)

C. -able ;

D. -al

pang-; maka- (Ex.: pangpagsubok - experimental)
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E. -ic ; -ical

Maka- (Ex.: maka/agham - scientific)

F. -ise

included in various verb forms

G. -isation

Pagkaba- (Ex.: pagka/kapatunay verification)

VI. Examples of Some Experimental Notions

A. Crystallize

mabuo (solidify); maging kristal

B. Evaporate

maging alimuon

C. Volume

no parallel construct found; volume can be used in a variety

of ways according to specific circumstance.

D. Pressure

Tulak (force)

E. Flow

agos

F. Vacuum

walang hangin (no air)

G. Electrode

electrode (adopted English word)
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H. Hydrolysis

hydrolysis

I. Distillate

no parallel construct found

J. Residue

Latak; tira

K. Force

Lakas; puwersa

L. Field

no parallel construct found

M. Flux

Pagbabagu-bago

N. Influence

Impluwensiya; apekto

0. Attraction

Paghila; straksiyon

P. Repulsion

Pagtulak; repulsion

Q. Rotation

Pag-ikit

R. Soin

ikit; ikot
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S. Precision

Pre sisyon

VII. Some Theoretical Concepts

A. Evidence

Katunayan

B. Support

Suporta

C. Confirm

Napatunayan; napatotohanan

D. Model

Hawaran; model°

E. Stand/Fall

no parallel construct found

F. Interesting

Nakatatawag-pansin

G. Trivial

Hindi mahalaga

H. Irrelevant

Walang halaga

I. Important

Mahalaga

J. Postulate

no parallel construct found
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K. Prefer

Pi li; pahalaga

L. Reject

Ibalik

M. Fact

Katotohana

N. Axiom

no parallel construct found

0. Law

Batas

P. Principle

Prinsipiyo

Q. Corollary

No parallel construct found

R. Hypothesis

Hula; sapantaha

S. Validate

Patunay; patotoo

T. Tenable

Masaari

U. Infer

Mahinuha
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V. Suppose

Halimbawa; sakali

W. Assume

Haka; sunod; hawak

X. Discovery

Nadiskubre

Y. Structure

Bala ngka s

VIII.Some Mathematical Concepts

A. Alike; Similar

Pareho; magkatulad; hawig

B. Different

Magkaiba

C. Greater

Higat na malaki; higit na marami

D. Les s

Kakaunti

E. Include

Kasarna

F. Exclude

Ihiwalay

G. Increase

Dumami; maragdagan; kahigitan
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H. Decrease

Mabawasan; umunti ma gkulang

I. R educ e

Bawas

J. Member

Miyembro; kaanib; kasapi; kasama

K. Class

Uri

L. Unit

yunit; pagkat

M. Set

no parallel construct found

N. Add

Dagdag; sama; rami

0. Subtract

Bawasin; alisin

P. Combine

sama; halo

Q. Separate

Paghiwalayin; magkahiwalay

R. Order

Pagkakasunud sunod
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S. Sequence

Pagkakasunud-sunod

T. Simultaneous

Sabay

U. Precede

Una

V. Follow

Sunod

W. Subsequent

Resulta

X. Zero

Wala; sero

Y. Indefinite

Walang katiyakan

Z. Infinite

Walang hanggan (no end)

Al. Random

Saan-saan
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APPENDIX B

TAGALOG A.ND LINNEAN NAMES OF FISH
CAUGHT OFF CARID.AD

Amarilis Liponeus sp. (Mullidae)
Atulay Megalaspes cordyla (Carougidae)
Bakabakhan Ostracion cornutus
Banak Mugil sp. (Mugillidae)
Batalay Tylosaurus strongylurus
Bisugo Nemipterus sp. (Nemipteridae)
Botanding Stegostoma varium
Botete Tratraoden sp. (Tetreodentidae)
Bugaong Therapon sp. (Therapinidae)
Guraw Rastrilliger chrysozonus (Carangidae)
Buyo Neothunnus macropterus Thunnidae)
Kalapato Caranx sp. (Carangidae)
Kanduli Arius sp. (Arridae)
Kikiro Scatophagus argus (Scatophagidae)
Kini Echineis naucrates (Echeneidae)
Kipot Caesio sp.
Kiring Nemiptherus sp.
Kulong Platax orbicularis (Platacidae)
Dayangdayang Lutianus sp. (Dutianidae)
Gatasan Scorpaenidae

Gulyasan Katsowomus pelamis (Thunnidae)
Guno Atherina sp.

J.

Compiled in conjunction with the Philippine National Museum,
Department of Marine Taxonomy, Pedro C. Gonzales, Curator.
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Lamas Gerres sp.
Lapis Scmberoides lysan
Lapu-lapu Serranidae
Lumaban Ras trilliger chrysozonus
Lupo Synanceia sp.

Malapundo Caranx sp.
Malasugi Istiophorus orientalis
Matambaka Selar crumenophthalmus
Palatikat Caranx armatus
Pampano Apolectus niger

Pating Galeidae

Patuna Plotosus anguillaris
Salanga Mobula sp.

Salasa Ablennes hians

Salay Nemipterus sp.
Salmonete Nemipterus sp.
Samaral Signus sp.
Sibungin Pleotropomus sp.
Sinilyasi Sardinella fimbriata
Sulid Caesio caerulaureus
Talang-talang Scomberoides lysan

Talimago Aetobatus narinari
Tambakol Neothunnus macropterus

Tambong Leiognathus sp.
Tangig i Scromberomorus con-it-net-son

Tilos Decapterus sp.
Utin-bundo Cheilo inermis (Labridae)
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APPENDIX C

SCIENCE CONCEPTS

I. Rain

A. Accounting for Phenomena
1. How does the rain come ?
Z. Where does the rain come from?
3. What do most people in the village think about rain?

a. What do people think about rain?
b. What do people think about how the rain comes ?
c. What do the people think about where the rain

comes from?

B. Manipulation of Phenomena
1. Can anyone make rain?
Z. Can anyone stop rain?

C. Source of Knowledge about Phenomena
1. How did man (tao) gain information about rain?
Z. How can we know if the things people think and say

about rain are true?
3. How can we find out new things about rain?

D. Education
1. What should children know about rain to help them

fishing or farming ?
Z. What extraordinary experiences have you had with rain ?
3. What sayings or superstitions do you know about rain?

IL Thunder and Lightning

A. Accounting for Phenomena
1. What is thunder and lightning ?
Z. How do they come ?
3. What do people in the village think about thunder and

lightning ?
4. Can thunder and lightning hurt you?

B. Manipulation of Phenomena
1. How can you keep yourself safe from thunder and

lightning ?
Z. Is there any way of stopping thunder and lightning ?
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C. Sources of Knowledge about Phenomena
1. How did man gain knowledge about thunder and lightning ?
2. How do we know the things they say and think are true?
3. How can we find out new things about thunder and

lightning ?

D. Education
1. What should children know about thunder and lightning

to help them farming and fishing?
2. What extraordinary experiences have you had with

thunder and lightning ?
3. What sayings or superstitions do you know about

thunder and lightning ?
4. What interaction (affects) do thunder and lightning

have with farming and fishing?

III. Eclipses

A. Accounting for Phenomena
1. What makes an eclipse of the sun?
2. How does an eclipse come ?
3. What do people in the village think about eclipses ?
4. Is an eclipse something to be frightened of? Why?

B. Manipulation of Phenomena
1. How can you keep yourself safe in an eclipse?
2. Is there any way of stopping an eclipse ?

C. Sources of Knowledge about Phenomena
1. How did man gain information about eclipses ?
2. How do we know the things they think and say are true?
3. How can we find out new things about eclipses ?

D. Education
1. What does a child need to learn about eclipses ? Why ?
2. What special experiences have you had with eclipses?
3. What superstitions or sayings do you know about

eclipses ?
4. Do eclipses have any affect on fishing or farming ?

IV. Earthquakes and Volcanoes

A. Accounting for Phenomena
1. Do you know what causes an earthquake (volcano)?
2. How do they come?
3. What do people in the village think about them?
4. Can they hurt you?
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B. Manipulation of Phenomena
1. How can you keep yourself safe from them?
2. Is there a way of stopping earthquakes ?

C. Sources of Knowledge about Phenomena
1. How did man gain information about earthquakes ?
2. How do we know the things they say and think are true?
3. How can we find out new things about earthquakes ?

D. Education
1. Should children learn about earthquakes? Why?
2. What special experiences have you had with earthquakes ?
3. What superstitions do you know about earthquakes ?
4. What affects do they have on fishing and farming?

V. Sickness

A. Accounting for Phenomena
1. How do people get sick?
2. Where does sickness come from?
3. What do most people in the village think about sickness ?

B. Manipulation of Phenomena
1. Can a person make somebody sick?
2. Can a person stop sickness?
3. Is it right to make people sick?
4. Is it right to make people better ?

How ?

C. Sources of Knowledge about Phenomena
1. How did man gain information about what makes people

sick and well?
2. How can we find out new things about sickness ?
3. What superstitions do you know about sickness ?

VI. Plant Growth

A. Accounting for Phenomena
1. How do plants grow?

a. What makes plants grow ?
2. What do most people in the village think about how

plants grow ?

B. Manipulation of Phenomena
1. How can you make plants grow better ?
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C. Sources of Knowledge about Phenomena

1. How did man gain information about how plants grow ?
2. How can we find out new things about how plants grow?

D. Education
1. What should a child know about growing plants ?
2. What special experiences have you had with growing

plants?
3. What superstitions do you know about growing plants?

a. Superstitions about planting (when, where, how)
b. Superstitions about how to make them grow

VII. Radio

1. Do you have an idea of how a radio works ?
2. Do people in the barrio have an idea of how a radio

works ?
3. Can the radio help you? How ?

VIII. Engine s

1. Can you explain how an engine works?
2. Do people in the barrio know how an engine works ?

What do they say?
3. What should a child learn about engines?
4. How can he learn about engines ?

IX. Tides

A. Accounting for Phenomena
1. How do the tides come?
2. Do you know what causes tides ? How many times a day

do they come?
3. What do most people think about tides ?

B. Manipulation of Phenomena
1. Is there any way to stop the tides?

C. Sources of Information about Phenomena
1. How do people gain information about tides ?
2. How do we know the things they think and say are true?
3. How can we find out new things about tides?

D. Education
1. What should a child learn about tides ?
2. What superstitions do you know about the tides ?
3. What interactions does the tide have with farming or

fishing ?
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E. Supplementary Questions
1. What causes the ocean to be salty?
2, Why do we see the sun move across the sky from east

to west?

X. Weather
1. What are some different kinds of weather ?
2. What causes the weather to change?
3. How do the changes in weather come?
4. What do most people in the barrio say about the

weather changes ?
5. Is it possible for a person to cause the weather to

change? How ?
6. How does man learn about the weather ?
7. How can we find out new things about the weather ?
8. What should a child learn about the weather ?

XI. Evolution

1, Do you know what causes all the different kinds of fish,
animals, and plants ?

2. What do most people here say about the cause of all the
different kind of plants, animals, and fish?

3. Is there a way people can change the kind of animals or
plants around them?

4, How do people gain information about different kinds of
plants, animals, or fish?

5. How can we find out new things about different plants
and animals ?

6. What should a child learn about different plants,
animals, and fish?

7, What superstitions do you know about these things ?

XII. Science Education

1. Do you think the knowledge of science is important?
Why?

2. How can science be used to help the students (the
barrio)?

3, The science class takes up topics about, for example,
observing (measuring, predicting);
a. What should a child learn about observing (measur-

ing, predicting)?
b. How can he use this learning in the barrio?

4, How does a child learn fishing (copra making) . When?
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5. What questions do your children ask you about fishing
(copra)?

6. How do you teach them fishing (copra making)?
7. What should they know about fishing (copra)?
8. How do you find out if they know the right thing ?

Supplement

1. Are there less, the same, or more fish (coconuts)
today as before?

2. How could you find out?
3. Why are there (less, the same, or more)?
4. How could you learn why?
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APPENDIX D

PIAGETIAN TASK

Task No. 1 Conservation of Matter

Present the child with two balls of clay (see Figure la). Ask

the child to observe them. Ask him if the two balls have the same

amount of clay, or if one has more. If he says one has more ask

him to change them until he feels they are equal. He might do this

by pinching some clay from the "larger" ball, or by adding some to

the "smaller" ball. Be sure to give him the time and the freedom to

come to the point where he feels the two balls have the same amount

of clay. Next, ask him to observe as you roll one of the clay balls

into an oblong "snake" (Figure lb). Ask, "Does the snake have less,

more, or the same amount of clay as the ball?" (If the child is con-

fused, say, "Was the ball bigger, smaller, or the same size as the

snake ?") Justification: Ask the child, "Why is the snake bigger,

smaller, or the same ?"

C=)
Figure la Figure lb
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Task No. 2 Conservation of Volume

Use three jars (two tall drinking glasses and one fat jar) and

enough water to fill both tall jars (see F igure 2a). Present the jars

with the water in the tall jars. Ask the child if the jars have the

same amount, or if one has more or less. Allow the child any

adjustment he may need to arrive at the point where he feels the tall

jars contain equal volumes. Ask the child to observe as you pour the

liquid from one of the tall jars into the fat jar (Figure 2b). Ask,

Is there less, more, or the same amount of water in the fat jar as

the tall jar ?" Justification: Ask the child, "Why is the amount

more, less, or the same?"

Fibure 2a Figure 2b
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Task No. 3 Conceptualization of a Liquid Horizontal

Ask the child to look at the drawing of the jar (Figure 3). Tell

the child the jar has water in it (point to water). Also tell him the

jar is plugged (point to plug). Ask, "If the jar were tipped as you

see in this picture, how would the water look? Make a line with

your pencil showing how the water would look." Justification Ask

the child, "Why does the water look like that?"

Figure 3
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Task No 4 Ordering Events

Say, "For this problem you will think about how a pencil falls.

This is what I mean (place a pencil in a vertical position on a desk

and allow it to fall to a horizontal position on the desk). Here are

some drawings of the pencil falling (see Figure 4). Place them in

order showing how the pencil would look as it falls." Justification:

Ask the child, "Why do you place the pictures in the order you

did?"

Figure 4
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Task No. 5 Conservation of Length

Use two equal pieces of string . Start with both strings lined

up parallel (Figure 5a). Note with the child that both strings are the

same length. Move the strings to the position shown in Figure 5b.

Ask, "Would two ants starting a walk at this end of the strings

(point to one end) and walking at the same speed both finish the walk

at this point (point to the other end of the strings) at the same time ?"

(If the child is confused, ask, "Would they both travel the same dis-

tance?") Justification: Repeat the question, "Would they both travel

the same distance ? Why do you think so?"

Now move the strings into the position shown in Figure 5c.

Repeat the question, "Would the ants both travel the same distance?"

Justification: "Why do you think so?"

Figure 5a

Figure 5b

Figure 5c



298

Task No. 6 Conservation of Area

Present the child with two identical pieces of green paper.

Tell him these represent fields or pastures of farms. Place one toy

animal on each piece of paper.

Ask the child to compare the fields. Note they are the same

size, each animal will have the same amount of grass to eat. Tell

the child you are going to use blocks to represent houses.

Place four houses on each field as shown in Figure 6. (Leave

the animal on the field.) Ask, "Now which animal will have the most

grass to eat or will the amount of grass be the same?" Justification:

"Why is this true?"

Repeat as above using six then eight blocks.

0 0

Figure 6
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APPENDIX E

PROCESS TASK V, LOGICAL RULES

Conjunction

1. Maria and Jose are in their house together. Maria is in the
house. Is Jose in the house? Why ?

2. Nilo and Pedro always go to sea together. Nilo is at home.
Is Pedro at sea? Why?

3. Belen and Ligaya make Pawid together. Ligaya is making

pawid. Is Belen making pawid? Why ?

Disjunction

4. Noel or Isidoro is at the kiln. Noel is not at the kiln. Is

Isidoro at the kiln? Why?
5. Cora or Mila is sweeping the yard. Cora is sweeping the

yard. Is Mila sweeping the yard? Why?
6. Berto or Ramon went to town. Ramon did not go to town.

Did Berto go to town? Why?
Implication

7. If Ibing goes to the river then Luing also goes to the river.
Ibing is at the river. Is Luing at the river? Why ?

8. If Eddy has work at the farm then Romeo also has work at the
farm. Eddy has no work at the farm. Does Romeo have work
at the farm? Why?

9. If Juan is angry then Rosa cries. Juan is angry. Is Rosa

crying ?

(The questions were given in the random order: 8, 4, 6, 1, 3, 5,

2, 7.)
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WRITTEN TEST ON FOLK BELIEFS

Name Grade

What I Believe

300

Directions: In the following questions circle A. True if you think
the statement is true. Circle B. False if you think the
statement is not true. Circle C. I Don't Know if you
are not sure.

1.* Plants should be given water from the ocean to make them
healthy.
A. True B. False C. I Don't Know

2. Camote should only be planted at low tide.
A. True B. False

3. If you whistle a storm will become worse.
A. True B. False

4. Balete trees are the homes of engkantos.
A. True B. False

C. I Don't Know

C. I Don't Know

C. I Don't Know

5. Sugar cakes planted with camote will make the roots sweeter.
A. True B. False C. I Don' t Know

6. When children are touched by the first raindrops in May they
are turned into butterflies or worms.
A. True B. False C. I Don't Know

7. Bathing a cat may bring in rain.
A. True B. False

8.* Big waves are caused by children laughing.
A. True B. False

9. A tikbalang can lead you astray.
A. True B. False

C. I Don't Know

C. I Don' t Know

C. I Don't Know

10. If you look up when you are planting bananas the plant will
grow very tall.
A. True B. False C.I Don't Know



11. Rainbows drink from the sea.
A. True B. False

301

C. I Don't Know

12. After an earthquake chickens' eggs will not hatch.
A. True B. False C. I Don't Know

13. A lamanlupa which lives at the river can make you sick.
A. True B. False C. I Don't Know

14. A house will be protected from lightning if vinegar is poured on
the bases of the house posts.
A. True B. False C. I Don't Know

15. Bananas should be planted only when the moon is waning.
A. True B. False C. I Don't Know

Questions included to determine if the subject was reading
correctly and answering appropriately. These are not local folk
beliefs; the others listed are true. If a student responded that
questions 1 or 8 were A. True, his paper was discounted.
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APPENDIX G

CRITERIA. FOR CLASSIFYING, DESCRIBING,
AND DESIGNATING QUESTIONS1

Describing

2.11 The question asks what is (was) happening, what happened,
has been happening, had happened, etc.

2.12 The question asks for an indefinite description: what can
you tell us about so and so, what about so and so, how about
so and so, etc.

2.13 The question asks about the purposes, aims or function of
some thing.

2.14 The question asks what something (object, etc.) is used
for, or the uses of it, etc.

2.15 The question asks what something (object, person, etc.) did,
was doing, what was done with something, what they did,
etc. (If the question asks the person addressed what he does,
did, etc., it should be placed in 2.24 rather than here.)

2.16 The question asks about the form, appearance, composition,
etc. of something.

2.17 The question asks what the properties or characteristics of
something are; whether something ever had or now has a
particular property.

2.18 The question asks where: where something comes from,
where it is located, where something was done, etc.

2.19 The question asks when: when something happened, what
time it occurred, etc.

2.20 The question asks explicitly for a description. The word
"describe" is used in the question.

2.21 The question asks how many there are of something, or how
long, for a numerical value of area, volume, etc. of
something.

1 From Smith and Meux (1970, p. 211-216).
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2.22 The question asks the person or class whether or what he

(it) understands, what he (it) thinks of, etc.

2.23 The question asks either the person addressed or the entire
class what he (it) notices, has seen or heard, or whether it
has read about something, what he (it) learned, etc.

2.24 The question asks what the person addressed does, has
done, what he has or has had.

2.25 The question asks what the source of information is, where
one found out about something, etc.

2.26 The question asks what was found out about something.

2.27 The question asks what to do or what the means are to reach
or attain certain ends.

2.28 The question asks whether something exists.

2.29 The question asks whether something is changing or has
changed, etc.

Des ignating

3.11 The question may ask for any one of the following: for an
example or instance; for either one or some members of a
set of things; for something else about an object (abstract
or concrete) already introduced; or for other groups or types
of things than those already mentioned. Questions of this
type usually contain such words as "example, " "one, "
"some " "a, " or "an, " "another, " "other, " "what else."
They never ask explicitly or implicitly, for all members or
for a particular member of a set of things.

3.12 The question posits a set or class of things, and asks that all
members of it be named, listed, or enumerated explicitly or
implicitly.

3.13 The question posits a particular class or group of things, or
else a particular object (concrete or abstract), and requires
that it be speCified by name.

3.14 The question describes or suggests a particular person, a
character, social group, institution, and it requires these
be identified by name.
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3.15 The question asks explicitly for the name of something or for

what it is called.
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APPENDIX H

CODED SAMPLE SCIENCE LESSON TRANSCRIPT

Classification

Report

Report

Transcript (Grade I)

T: Yesterday we talked about what?
**

A: Air

T: What did we do yesterday? What did we do?

A: Balloon

Designate (3.13) T:

Report
Describe (2.23)
Describe (2.23)
Describe (2.24)
Designate (3.13)

Describe (2. 12)
Explain

Designate (3.11)

Describe (2.24)
Designate (3.13)

**

We made a balloon. What balloon?

A: Ball

T: Yesterday we made an experiment about air.
We performed what experiment?
Did you see it yesterday? Were you absent?
Now, what did you see, that we did? What?
What did we do?
We made a balloon of ?

A: Ball

T: All right, after we made a ball.
What could you say?
Why was there a balloon?

A: Air

T: What else did we do? There is one more.
We did one more thing. Were you here
yesterday?
What did we do?
We blew what?

A: Water

T represents Teacher statement
A represents Student statement



Describe (2. 11)

Describe (2. 18)

Describe (2. 11)
Des cribe (2. 23)

Describe 2. 15)
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T: And what happened? What happened with

the bubbles ?
Where did they go?

A: Surface

T: There were bubbles below and also above.
After that what happens ?
What did you hear ?

Air goes out.

T: Yes, air. Now we will do something about
air. We said that air moves things.
What does air do?

A: Moves

T: Moves things. Now, we will perform an
experiment about how wind moves things.

Des ignate (3. 14 ) Who has made one like this? (holds paper
pinwheel)

Describe (2. 18) Where do you play this.? Where? In?

A: The sea.

Explain T: Why do we go to sea ?

A: Air

Designate (3. 13) T: There is ?

A: Air

Explain T: How does it work?

A: Rotates

Describe (2. 12) T: How about here? Can we play it here?

A: No

Explain T: You said we cannot play this here. Why ?

A: Less air.



Explain

Describe (2. 15)

307

T: Let us see if you can make this move like
you said it did.
How could you make it move ?
(Hands it to pupil who spins and the wheel
turns.)

What did he do?

A.: It was turned.

Des ignate (3. 13) T: Because it is ? Because the is fast.

A: A ir

Describe (2. 15)

Describe (2.23)

Describe (2.23)

Designate (3.13)

Designate (3.13)
Describe (2.18)

Designate (3. 14)
Describe (2.23)

T: We cannot here. We can do it only in the
sea, and outside on the playground.
What does it do outside?

A: It turns.

T: Have you seen this in a picture ? It is
similar to this in a book, but it is very
big, but it is not exactly the same as this
one, very big like this (draws a windmill).
Have you seen one like this?

A: Yes

T: We can find it in other countries.
What moves it?

A: Air

T: And it is very big. That one in town, it
turns.
What is that? That big ?
Where is that?

A: In the cinema.

T: That is right. Who has g one to town ?
Have you seen the coconut warehouse of
the Chinese merchant?

A: Yes



Designate (3. 13) T: What is that?

Designate (3. 14)
Describe (2. 12)
Describe (2. 18)

Describe (2. 18)
Designate (3.14)

Describe (2.20)

Describe (2.24)

A: Some turn.

T: Yes, something big turns, at the top.
Who can draw it?
It is found. How is that?
It has some lines. Where is it?

A: Over the roof.

T: Draw the roof then.
Where is the roof ?
This is the warehouse of who? Whose
warehouse?

A: The Chinese man.

T: All right. How do you draw the roof?
Like this (draws).
How many do you see?

A: Two
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Designate (3.11) T: What else do you see? Is it simply round?
Describe (2. 16) Is it simply round?

Describe (2.28)
Describe (2. 12)
Describe (2.28)

Designate (3. 11)
Describe (2.23)

A: There are lines.

T: There are lines?
How is that?
Also like this with spaces (shows pin-
wheel). Does it have spaces ?

A: Yes

T: Let's see who can draw it (children draw).
No, draw what you see. (Comments on
individuals' work) All right, let's see who
can picture it. Hurry.
What else?
Did you see it like that?

A: Yes



Des ignate (3. 13) T: There are what?

A: Gaps

T: Why do you think there are gaps ?Explain
Describe (2. 13) What is that for?

A: Turning

T: What do you notice if the wind is high, is
fast?

A: Fast

T: And if the wind is slow, the wheel is slow.

A: The run.

T: Why do you think the Chinese has that?
Is that a play thing?

A: No

Describe (2. 13) T: What is that for ?

A: For air.

Describe (2.24) T: Have you entered there ?

A: Yes

T: I have not entered it but you have experienced
it.

Describe (2. 18) Where do you feel the air comes from?

A: Overhead

Describe (2.23)

Explain
Describe (2.16)
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Des ignate (3. 13)
Designate (3.14)
Describe (2.23)

T: That is what we call?
Who has gone to the bank?
What do you feel inside?

A: Cold

T: It is cold because of, that is air that comes
from what we call air-conditioning. It is
very expensive. That is why the Chinese
has it, so his copra won't



Explain

Describe (2. 15)

Designate (3.13)
Describe (2. 15)
Designate (3.13)
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Why is it like that? So that what?

A: To avoid rotting.

T: All right, to avoid spoiling the copra, and
not a play thing.

What can air do with the copra?
What does air do?
What does this give it?

A: Air

T: The air is?
Does it just turn without air ?
What moves it?

A: Air

T: This is like this one (shows picture of a
windmill).

A: Like a propeller.

Des cribe (2.23) T: Have you seen like this one?

A: It is big.

T: We cannot see this here. We can see a
picture of this. We can see this in
America, you do not know that exactly.
It is very far.

Describe (2. 15) What runs their water ?

A: Propeller

Describe (2. 15) T: And what is anything that runs that?

A: Air

Designate (3. 13) T: While it turns the water continues ?

A: Running

Describe (2. 15) T: All right, what could this do?
Designate (3. 13) By means of this the water continues to?

A: Flow



Designate (3. 15) T: We call this one?
Describe (2. 13) What is this for ?

A: For air.

Designate (3. 13) T: And what is this?

A: Air

Explain
Opine

Describe (2.12)

Explain

Describe (2.12)
Designate (3. 13)
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T: No, there is one more.
When it is very hot how could we make wind?
We will get a fan. Could I make a fan ?
(Demonstrates with a closed fan)

A: There is no air

T: (Opens and waves fan) How about it?

A: The wind is fast.

T: Why ? What did I do ?

A: Fan

T: That is one of the things being moved by the
wind.
So now, what can you say?
Wind moves ?

A: Wind moves.

T: Things

A: Things

Lesson Time - 20 minutes
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APPENDIX I

THE AUTOBIOGRAPHY OF EDGAR LEGURO

My parents were poor at the start of their marriage; father
worked at night. Take, for example, gathering the seedlings to be
planted in the fields. They did that at night, until 10:00 P.M.,
because they were very poor. Whenever they got tired they went
home to rest and sleep. Early in the moraning, at 4:00 A.M.,
mother cooked so my father could work early. After that they
planted rice. While the rice grew they helped each other weed the
fields, it is done by mixing the weed into the mud. That is done to
prevent too much grass from growing. They also repaired the
dikes. When the rice had grains already they visited the fields
every afternoon. My father worked alone, their parents were also
gone; they were orphans. Nobody followed me immediately; the
next to me followed after five years. I was the oldest of five
children. I was born on June 18, 1936.

When I was a child our house was in a place with few people
who all lived far from the road. Whenever I was sent by my mother
to the road I cross two great rice fields. There were only two
houses in our neighborhood. Many were on the other side of the
mountain. Water was accessible because we had it right in the yard.
There I washed clothes and got water for use at home. Water ran
on a bamboo trough from a spring in the mountain. That place
where the house was owned by my mother's parents, but my father
and mother took care of the farm and made copra. Father worked
in the fields and coconut farms. That is why when father worked
we just sent him food. He worked on 12 rice paddies.

Before I studied, since I was the oldest, and the next was
already born, I took care of him. When my mother washed I took
him. When she finished I gathered firewood or fetched water.
Mother and father were good. After work they let my play for a few
hours. After playing for some time I returned to the care of the
child while mother cooked. My playmates were unrelated to me.
We played in the yard: store and ball, like that I didn't know other
games.

I started my schooling during the Japanese occupation. We
studied at the community center that was the Barrio Elementary
School. Our house was far. I went to school only till noon. There
were no classes in the afternoon. I studied Japanese songs and also
the A. B. C. 's. When the study became higher it was still the same.
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We also studied Tagalog and English. I did not finish studying for we
went to town when the soldiers came to the barrios. They visited all
the houses. We were so small so when there was news of the
Japanese coming we hid. They usually harmed women and only
talked to men. I stopped school at grade II when we moved and lived
in town. Father resorted to carpentry as he was afraid of going to
the village to make copra.

After the war we went back to the barrio. We lived with my
mother's brother. I continued studying grade II then. Since the
couple had no child they asked my mother for me to stay there;
mother consented and I separated from my parents who returned to
town. I was left in the barrio where I studied in a small school.
When I lived and studied there I always woke early. I cooked early
so I could leave early. While I cooked I cleaned the house and the
floor. That is while I cooked breakfast. Then I called them to eat.
There were only three of us. I cleaned the dishes because nobody
else helped at home. After washing dishes, I was
ready for school and I arrived late sometimes. I went home
at 4:00 P.M. to find my aunt and uncle still in the upland farm. That
was time for me to work again; anyway, I was big enough. T hey
would come later when I had finished cooking. That was my work
every day. My aunt was a Seventh Day Adventist, we spent Saturday
at the chapel. On Sundays I went with them to work at the farm. I

pulled weeds and watered plants. They had a big area for melons.
We also planted corn. They were very busy planting next to the
river. They had a farm up the mountain, near their house which
was planted in rice. They even cleared thickets for planting.

I did not know how to saute food. My aunt simply gave me
eggplant to be steamed. These were intended to be sauteed with
tomatoes. I cooked anyway I could do it. We used wood for fuel,
also coconut shells. We had an oil lamp and used cloth for a wick.
My aunt was thrifty and I felt sorry they did not have a child. I was
there until 10 years old when I finished grade III.

Then I moved to my parents'. They wanted me to help them.
Not long after I was going on 11 about to enter grade IV we found a
house by the road. We did not buy it but only asked for space down-
stairs. There my sister was born. Only father went to the farm
then. He worked alone, every morning riding a carabao (water
buffalo) to the fields.

When I was in school we never bought rice. We sold copra
from our farm. Father was still strong and our life was good with
little hardship. We had a rice and vegetable garden. Father planted
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eggplant, papaya, mustard, and chard next to the rice fields. I
still went to school early. My only job was to clean the house and
the dishes, after which I walked to school. My teacher was very
strict. We could not talk during the lesson or else be spanked. I
was grade V at last and it went well. I did not have far to walk to
school. Before I went to school it was habitual to wake early with
my parents and while they cooked I gathered the laundry. I took
only coffee before leaving to wash at the river. At school I was
often sleepy and the teacher would chide me for dozing in the room.
It must have been because I was young. After that though, I could
join the class again. I was never scolded for taking the lessons for
granted. I studied science, reading, phonics, embroidery, and
clothing and textiles. I liked only English, reading and spelling.
When it came to arithmetic I was poor. That was hard for me. Then
arithmetic was the subject, unlike today when it is called mathe-
matics.

In short I was now grade VI. My teacher was good, and did
not get antry with the students. Boys were separated from girls.
My thinking seems to have raised some. We also studied things
like reading and science and history where I learned from the books
which said Who discovered the Philippines, " also "Where was
Magellan killed ?" On Saturday and Sunday I washed clothes and
cleaned house and gathered firewood, I helped my parents since no
one else could. Father continued working on the farm. My sister
was followed by a small one, he was the fourth child, born five
years after her. Mother had no other work so she stayed home.
Father became sick but worked even so, no matter how much
mother advised him to rest. He wanted to work because we were
many and might not get food. My brother and I could help him
already. When it was time to make copra we asked our teacher to
be excused for a day to help father. We helped in gathering the nuts
and splitting them. After a day's absence mother encouraged us to
go to school so we would not be left back. So we went again while
father was sick and his whole body turned yellowish. I don't know
why. He was taken to an herbalist to be treated but he did not get
well.

We had a lot of rice then. At harvest we still had not con-
sumed the previous harvest. We dried our rice since there were no
mills and pounding was used. My brother stood on a block of wood
to pound. We would quarrel because my brother was lazy. Once I
told him I would cook some rice and he should watch it while I
washed some clothes early in the morning after taking coffee. I
fetched water after washing; arriving at the house I found the rice
overcooked since he would not even cover the pot. So we quarreled.
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When we went to our parents I reported him and we both got spanked.
They said I should tell him well as I was older. Then I did every-
thing I could alone while he kept. playing. I was calm. My father
went to town where he died; I had not graduated from grade VI.

My youngest sister was then seven months in my mother's
womb. She was born on my graduation day. Mother went with me
to school. That night she entered labor and my sister was born,
already without a father. I was 13, already a young lady. I helped
in the rice fields and no longer studied. Every time my grandfather
made copra I helped him so we could have money to buy clothes, but
he was strict. If you threw a nut and it missed the kiln he would be
angry and tell you that you did not work well. That is the reason I
was afraid of him. I understood and could be carried by his looks.
Father's farm was shouldered by us. This is what my mother did:
first we made copra twice using the earnings to pay the labor on the
rice fields, including plowing and harrowing, and planting, paying a
man five pesos a day. Our field was irrigated by the spring so water
was easy to get. After planting my brother and I felt better. We
ourselves worked on weeding, mixing the grass into the mud to
prevent growth. I also cooked while mother gathered the laundry
and my brother fetched water. I also cleaned house. We ate early
and set to work, leaving the dishes unwashed with mother's per-
mission. My brother was fond of playing. He simply made the field
water cloudy and mother angry. I continued my own work; some-
times mother left us to return to our small sister. When we got home
she inspected our fields. If she saw the work of my brother she
made us go back and work again and I almost cried for being
punished for my brother's mistake. In the afternoon we went to our
garden and when reaching home I continued the laundry and hung it
to dry. While it was hot I ironed them, then returned back to the
rice fields. I did no more weeding but merely observed my brother.
Since it was not good to get wet after ironing clothes I stood on the
dikes. We worked till 5:00 P.M.

I continued helping my mother and studied no more. I always
helped making copra. I was often at home, or in the rice field. I
did some washing or took care of my sister. This work continued
till I married. It did not change, it was always like this. That is
why my life was very hard. I helped my grandfather continuously
making copra. Their harvest season came and I also helped. In the
fields I observed those cutting the rice stalks because I did not know
yet. I also wanted to help. Standing on the dikes I observed them.
I wore long pants, a long sleeved shirt and a hat, telling myself I
should try. I continued cutting the stalks until I had finished one
half of the paddy. I discovered it was simple. I layed the stalks on
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farm so they would dry. I found out later the stalks were dried so
they would be easy to carry. The work I had done would require a
can of rice for pay to anyone who did it. It would be too bad to
pay others for the work while I myself could do it. I cut stalks till
noon, and gathered them in the afternoon. Then I had trouble
picking the stalks so I consulted my mother. She told me to get a
coconut leaf and a wide nipa palm leaf on which I piled the rice in a
circle. I did not know at first so mother went there to observe me.
First I got four branches of rice and placed them opposite each
other. Mother said it was right, the way father did it. So I did it
every day and I no longer washed clothes. I took the initiative of
working. I did not want to be told about it. I just worked by myself,
always early in the field every day. Then we threshed the rice
using a water buffalo and some mats. We spread the mats and
arranged the bunches of rice stalks on them. We led the buffalo
around, we had two then. I led them while my brother turned over
the bunches for the buffaloes to walk on again. Next we threw away
the hay. The rice was ready to be put into bags. We piled them at
one side. When the wind was weak we covered them with coconut
leaves. When it blew hard mother helped us winnow the rice because
there was more to be threshed. She would winnow it alone while
my sister took care of the child and I continued threshing with the
buffaloes. We gathered two big sacks. In those days rice grew
well, even without fertilizer, unlike today.

My grandfather, mother, brother, and I made copra, After
picking the nuts we gathered them and brought them down the
mountain. In getting the nuts I stepped on a bee and ran away, stung
at the back. I complained I could no longer gather nuts but grand-
father wanted the work finished. So even though I felt pain I obeyed.
Besides I wanted a new dress and I would not get one if I did not
help them. At last we finished gathering the nuts on the other side of
the mountain then we went to the hard part. I was like a man because
I took the buffalo and rode on a sled. While I hauled the nuts my
companions continued gathering them. There were only a few nuts
on each tree. Husking followed. I tried it myself. At first I husked
them by pressing forward not downward. After husking we split the
nuts and began to dry them. They were laid on the kiln upside down.
We used the coconut husks for fuel. We worked till midnight, and
took the meat from the shells the next morning. I did not know how
to do this so my hand was wounded. I worked in spite of this because
I did not want to lose time. Then the dried copra was separated
from those that were not, which were dried again in the kiln. The
copra was broken into pieces, put in sacks, and loaded on the buffalo.
We had ten sacks of copra then but the price was low. Grandfather
went to the copra dealer to collect the money after the copra had been
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weighed. Children like us received only one-third of the proceeds.
I was very happy and thankful if I could receive 20 pesos from him.
Thankful that I could buy a new dress. A dress at that time cost
only five pesos, and shoes only ten. My brother, on the other hand,
was only given a new set of clothes, a polo shirt and pants, and he
gladly accepted that. I already was a young maiden at 14. Our work
was making copra, making copra monthly.

(Edgar, who was named after the poet Poe her mother
admired, goes on to relate her courtship, over the following two
years, and subsequent marriage to Jose.)

When we were married our relationship was good, we never
quarreled. When I had just left my parents I found it hard. I felt
bored and lonely. I could not think what to do when we lived
together. Sometimes we went to town and I stayed with his parents
for a long time. They were good, only I felt lonely most of the
time because I seldom saw my mother. I convinced him to take me
to see her. So we stayed for a week with his parents then a week
with my mother. Then after some time our first child was born and
I was not lonely any more. We built our own house in the barrio. I
had a small baby then and found it hard to live alone. Whenever he
left, after getting water, firewood, and everything, nobody would
take care of the baby when I wanted to wash clothes. He borrowed a
crib so I could wash in the creek as I lay my sleeping baby in the
crib. I would come back and the baby was still sleeping and I would
swing her again, then begin the rice for lunch and continue washing.
When Jose arrived, even though I had not finished washing we took
our lunch. Then he would care for the baby while I took the clothes.
That was his noon rest. I washed hurriedly not able to stay long as
he had work. His work was laboring for others, picking and husking
nuts. We were tenants for five sections of rice fields which were
hard to plant. We did not buy rice then, there being only two of us.
In the afternoon he helped care for the baby, especially when his
food was not ready.

In the morning he took charge of cooking the rice (rice is the
staple, three times a day, forming about 70% of the caloric intake),
waking early because of his work. When we already had two
children his work was the same, picking and husking nuts. He also
worked in the rice field and we never were short of necessities
until we had three children and our house was destroyed. We moved
to town where I had my fourth child. Jose felt, like going to the barrio
again. We stayed long in town living with his grandmother. While
we were in town he went fishing and sometimes hunting in Caridad.
His grandfather fished with him and they would catch very large squid.
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He asked me if I ate squid, I said, "No, " and he suggested that I
study and learn eating this squid, When they had no catch they
would hunt in the mountain of Caridad, borrowing a gun and staying
for nights in the forest. They caught wild pig and deer and sold their
catch.

We moved to Caridad in 1958 from town. I was pregnant,
My parents-in-law decided that we stay in Caridad. We lived in a
copra kiln. We moved there because Jose wanted an upland farm.
The forest zone was being released (by the government to home-
steaders). We have our own property there, about two kilometers
from Caridad, four hectares planted with coconuts, casava (sweet
potatoes) and bananas. We acquired that land from the government.
Jose made the upland farm first, cleaning the trees (slash and burn),
Then we got cans of seeds for the first planting of rice. Before we
got that we lived at the home of my parents-in-law in Caridad. Jose
went to the farther mountain alone. We saved some money for
contribution to the one who worked for us, like the surveyor who
helped in preparing the declaration of ownership. Whenever some-
body went to the bureau of land for a talk we gave contributions,
maybe five pesos. There were many who acquired property by that
release. When we had no more money he hunted wild pig and deer.
He could use a gun and was lent one. When he had a catch the
gun's owner got a share.

Our life there was making copra. Jose helped his father.
When he was not making copra he went fishing because there was
no other occupation. Life was hard then because we needed to buy
rice already. Jose had to work for money to buy rice. We built a
home on space given by his parents. For one year we lived there
helping make copra. When we were without food he went down with
the fishermen. Sometimes he could not get any fish, but if he did
he came home at once. I was alone with my children while he fished
or farmed and planted vegetables. My children were small and we
were near the forest. I did not know yet what monkeys were and I
was afraid of them at night. Sometimes he caught them when they
came in the afternoon by using a 22 rifle. We took the meat and I
also learned to eat it. My son was born when we lived in the
mountain. The coconuts planted by Jose have the same age as him.
Jose's occupation while the plants were growing was gathering rattan.
He sliced and sold them. That is how we were able to buy food.

In the mountains my son became ill. He had a skin disease.
There were sores all over his body. Our parents-in-law taught us
to get medicines from the forest, leaves of trees, for the sores,
But his sores did not heal and we had to go to town. We took him to
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the doctor because his blood was dirty. He was vaccinated for his
blood. His skin disease healed at last and he became healthy.
We returned to the mountains and Jose continued planting crops on
the farm. He planted two kinds of rice but harvested little for a
typhoon came and raised the bananas around the house. It blew
hard and almost all our rice plants fell on the ground. There were
only some grains left.

When the weather improved the plants also got better. They
developed strong bodies and bore fruit. We had plenty of bananas
and beans. After the typhoon we could harvest some of them. We
had plenty of bananas but the price was low then so we just put them
in a sack and ate them with rice when they ripened. Some who
came to see us brought fish which they bartered for bananas.

When my fourth child was grown I could help Jose in some of
his work, as around the house. I did some weeding in the backyard
and planted plenty of corn in the space I cleared. I planted 60 plants,
the corn was healthy and the fruits good. Jose went on cutting trees
and added another clearing. After the trees were cut they let them
dry for a month then burned them to make a new farm. His work
went in that way, and when we did not have money for food he
gathered and sliced rattan to be sold for use in fish traps.

We had not left our parents-in-law because we did not have a
house in our own farm. But when we found a place to live Jose
built a small hut, just enough for the six of us, and we lived there.
He continued planting rice and coconuts and I had two more children.
Our life was good. We did not buy rice because there was always a
good harvest. The storms and strong winds had passed. We had
plenty of bananas and could sell them for a high price. Sometimes
we bartered them for fish so we could have viands, but we sold them
when there was a surplus. We also bartered casava which was not
easily sold then. We had plenty of food.

In 1961 we came down because my children were going to study.
Jose had a boat maker build him a boat. When it was finished he
paid the boat maker 75 pesos and he went to sea to fish. At first
he did not have a good catch. I asked him when he would be lucky
and catch a lot of fish. He told me not to get bored for one day we
would have a lot. After some days he caught some fish. My brother
came down from the mountain and asked us for fish. W e gave some
and kept the rest.

One morning he went, as usual, to sea very early, just
taking a cup of coffee and some bread. He arrived unexpectedly at
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10:00 A.M. calling me. I went there and saw a very big fish. I
asked him and he told me it was a sailfish. It was enough load for
one boat. Because I was excited, I forgot the baby at home. We
carried the fish together to the house and. I felt the heavy load. He
took it to town. The fish sold for three pesos per kilo. We had
some money and could buy our food for the next days.

Then he decided to go to the mountains and gather logs for our
house. When he had enough materials the house was erected beside
that in which we lived. It was not easily finished because we had
not enough money for food. He helped my parents-in-law make
copra and earned some money. We bought building materials like
nails and a roof (sheet metal). We made the floor and sides, the
roof was finished, and we moved there to live. He continued going
to sea very early to catch fish and came back around 10:00 A.M. to
work on the house. My work was at home with the children, he
worked alone. We liked that house site because the children would
not be far from school and we were near the sea. We rented the
lot of one peso a month.

Jose continued working. He caught enough fish to sell and
we had money enough to finish our house. It took six months. We
lived there for seven years until typhoon Willming came. Only my
eldest was at home with an old man for we were in town. When we
returned our house was destroyed. Everybody lived in the school
building. We stayed in the school for a long time. The sides and
floor of our house were destroyed; our stairs and kitchen were
taken by the water. Articles like kettles, cans and jars were buried
in the sand. Jose repaired that house.

Later our oldest came at midnight and told us Jose's mother
had died. We woke up and I rubbed my face and cried. That night
we went to town walking with Jose's family. When we arrived in
town my mother-in-law was lying in state on a table. When everybody
had gathered we got a box in which she lay in state for three days
inside the house until she was taken to the church where a priest
performed the funeral. After we took her to the cemetary where
her life ended.

We returned to Caridad and continued our work. In the
barrio Jose remembered his mother. I consoled him saying not to
worry because that was the length of life she had. From then on he
changed his mind and did not mourn for her. He told me that her
life must have been to there only. He went back to work and visited
our mountain farm to get the vegetables and bananas.
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When our house was delapidated we planned to build another.
We gathered wood, but could not build it as Jose fell sick. He had
stomach pains, his stomach was very hard, and he could neither
eat nor urinate. We took him to town but no doctor could cure him.
But he did not improve and the doctor recommended an operation
that Jose did not want. He fell unconscious again several times and
kept a crucifix at his bedside. He asked us to get him an herbalist
as he wanted to be cured by smoke (a curing ritual). The medicine
man told us Jose was enchanted and treated him with smoke. After
that he became well and could urinate again and there were no more
pains in his stomach.

We stayed in town with his grandmother until he was strong
and we could return to our residence here in Caridad. He went
back to fishing and soon was lucky to catch so many tuna fish we were
able to again collect materials for a new house. We got sawed wood
and erected the house where we live today. Jose chose the site
near the road as we were tired of living near the sea. At
present my second daughter lives there with her child. They come
when they arrive from the other barrio. I have no new work in the
new house except planting in our yard. I have child on the way.


