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THE PROBLEM

Educators and specialists in the various social
sciences (e.g., McAulay, 1962a; Spodek, 1963; and Kaltsounis,
1961) have expressed a concern that the present curricula
organizations for the social studies have underestimated the
range of ability and the interests of primary grade children.
Social studies education in the elementary school has been
largely characterized by the "expanding horizons" approach
which has stressed the study of the home, school, community
and community helpers for primary grade children. Research
Harrison and Solomon, 1964) in the social studies at the
primary grade level has indicated that children have a
knowledi;e of and are interested in geographic areas far from
their immediate environment. Studies have tended to indi-
cate that primary grade children can learn a great deal more
advanced social studies content than has been previously
expected or provided.

The main endeavors in current curriculum reform in
the social studies center on the development of concepts,
generalizations and themes or what Bruner (1960) terms the
"structure of the discipline." The National Council for
the Social Studies (Michaelis, 1962) the National Council
for Geographic Education (Hill, 1963) and Educational
Services Incorporated (1964) are among the many agencies
which have recently proposed or developed suggested
approaches which are based on the structure of social
science disciplines and the method of inquiry in a given
discipline. The contention of Bruner that "any subject
can be taught effectively in some intellectually honest
form to any child at any stage of development" (Bruner,
1960, p. 33) is one which offers a challenge which this
project dealt with as it applied to the discipline of geog-
raphy and to primary grade pupils.

Specialists in geography, such as James (1959a),
Bacon (1963), and Vtarman (1963), have called for the re-
turn of geography to its proper place in the social studies
curriculum of the elementary school. They believe that the
discipline of geography can provide unity and coherence for
a social studies curriculum which will prepare pupils to
comprehend more fully the world in which they live. More
specifically, they recognize a need for a movement away from
the prior stress on place geography, which has character-
ized geographic education at the elementary level, and a
movement toward the development in students of the ability
to relate factual information to the broader framework of
concepts and generalizations.
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2.

The study of concepts, concept formation and concept
attainment in general and the specific study of concepts,
concept formation and concept attainment in children are
central to the understanding and application of concepts and
generalizations proposed by this study. However, most
studies of concept formation are concerned with differen-
tiation tasks which in reality are at a lower level of con-
ceptual ability than that generally required by curriculum
content in the schools (Woodruff, 1964.). Studies (Russell,
160) tend to indicate that young children, if given suffi-
cient experience, can learn concepts and generalizations
which are far more encompassing than the factual orienta-
tion which has characterized curriculum efforts in the
elementary school in many fields, including the discipline
of geography.

This project proposed to investigate the relative
effectiveness of three approaches to instruction on the
ability of primary grade pupils to understand and apply
selected concepts and generalizations in geography. The
approaches to instruction have been termed inductive, de-
ductive and intuitive.

The inductive approach was characterized by guided
discovery learning. Instructional approaches involving
discovery techniques are consistent with inductive
approaches in which one reasons from specific instances to
a more general case. While there is conflicting evidence
as to the effectiveness of the discovery approach at; all
educational levels (Ausubel, 1961), guided discovery learn-
ing is considered to be effective and desirable at the
elementary level (Kersh, 1950.

The deductive approach was defined as verbal re-
ception learning. This is the conventional mode of in-
struction at the elementary level. This instructional
approach involves the presentation of previously general-
ized material to learners to be assimilated by them for
future use. This is consistent with the deductive approach
in which one reasons from the general to the specific.

The intuitive approach was similar to the inductive
or guided discovery approach. However, the intuitive
approach offered the child only a limited set of cues from
which he was to grasp the significance or the structure of
the subject at hand (Wallach, 1961). This instructional
approach would be consistent with the process of intuitive
thinkini in which one, having a familiarity with the field
of knowledge under consideration, "leaps" to a concept or
generalization without reliance on specific analytic
approaches.
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Much attention is being given to the pressing and
difficult problem of educating the child in culturally de-
prived areas. Efforts have been concerned with the develop-
ment of curricular experiences which will fit more specifi-
cally the learning characteristics and abilities of the
child who lacks the cultural influences of the "average"
home in American society. The author contends that the
primary grade child from the upper and upper-middle classes
and a high socio-economic suburban community, has educa-
tional needs in the social studies which have not been met
in a manner commensurate with his background of experience
and learning characteristics. The investigator has studied
the culturally advantaged child from a high socio-economic
suburban community to determine if his educational needs
are being met in the primary grades in the field of geog-
raphy.

Definition of Terms

The terms used in describing the objectives of this
study are defined as follows:

Culturally advantpd: This term is used in con-
tradistinction to the generally accepted and widely used
term, culturally deprived. Culturally advantaged children
come fro:, the upper and upper-middle social class home en-
vironments; they have enjoyed economic, social and educa-
tional advantages which exceed those of the "average child."

Primary grades: The first three grades of the
elementary school.

Understand: The ability to translate a communica-
tion (e.g., concept) in terms of one's on experience
background; the ability to comprehend interrelationshipp
among the various parts of a communication (Bloom, 1956, p. 89).

Apply: The ability to use, and to know when to use,
an appropriate abstraction or communication (Bloom, 1956,
p. 120).

Concepts: "Concepts are cognitive organizing sys-
tems which serve to bring pertinent features of past ex-
perience to bear on a present stimulus objece(Vinacke,
1954, p. 528) .

Generalizations: Generalizations state relation-
ships between two or more concepts (Brownell and Hendrick-
son, 1950, p. 106).
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Larargphy: "Geography is that field of learning in
which the characteristics of particular places on the
earth's surface are examined. It is concerned with the
arrangement of things and with the associations of things
that distinguish one area from another" (James, 1959b,
p. 10).

Inductive approach: A guided discovery approach in
which the teacher guides pupils inductively to a statement
of the concept or generalization under consideration.

Deductive a roach: A verbal reception learning
approach in w ich concepts and generalizations are presented
in "final form" to pupils and then applied to specific in-
structional materials.

-Intuitive,a roach. A guided discovery learning
approacii7EIFEFira e s the inductive approach yet gives
only limited cues from which pupils are to "leap intuitively"
to the concept or generalization under consideration.

7
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OBJECTIVES AND HYPOTHESES

The major objectives of this study were to determine:

I. If primary grade pupils from a culturally advantaged com-
munity could understand and apply selected concepts and
generalizations in geography.

2. Which of the three approaches to instruction-- inductive,
deductive and intuitive. -was most successful in bringing
about an understanding and application of the selected
concepts and generalizations.

3. If a particular primary grade, in a culturally advantaged
community, was more a.;:plopriate than others to begin a
study of the geographic concepts and generalizations
specified for the study.

4. If there was any difference between the ability of boys
and girls to understand and apply the selected concepts
and generalizations in geography.

follows:
The null hypotheses established for the study were as

IVhen criterion scores are controlled by the analysis
of covariance which partials out the influence of pretest per-
formance and intelligence test scores:

1. No significant difference on mean scores for the dependent
variable will be found between primary grade pupils sub-
jected to three experimental treatments and control status.

2. No significant difference on mean scores for the dependent
variable will be found between pri..ary grades when grouped
by grade level.

3. No significant difference on mean scores for the dependent
variable will be found between primary grade pupils when
grouped by sex.

4. Nc significant difference on mean scores for the dependent
variable will be found between the three experimental
treatments, control status and grade level.
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5. No significant difference on mean scores for the dependent
variable will he found between the three experimental
treatments, control status, and sex.

6. No significant difference on mean scores for the dependent
variable will be found between grade level and sex.

7. No significant difference on mean scores for the dependent
variable will be found between the three experimental
treatments, :ontrol status, grade level and sex.
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RELATED RESEAAGH AND THEORETICAL FOUNDATION

Social Stuaik:,,s in the Priplary Grades

Hanna (1962) proposes that primary giiade social studies
should begin with a study of the communities closest to the
child, i.e., the home and the school, and then expand pro-
gressively outward in concentric circles to include the
neighborhood community and its helpers.

Hanna advocates the use of the expanding communities
approach in conjunction with what he has identified as the
nine basic human activities through which men have met and
solved their problems. Ten doctoral students at Stanford
University under the direction of Hanna have compiled lists
of significant generalizations derived from social science
textbooks and other literature related to the nine basic
human activities. A second group of ten doctoral students,
under Hanna's direction, will refine and restate the derived
generalizations for use in the expanding communities se-
quence. Further studies are planned to investigate how
these generalizations might be incorporated in learning ex-
periences in the elementary school to allow for inductive
attainment of the generalizations by elementary pupils.
Hanna's (1963) purpose in directing these studies was to pro-
vide substantive content for teachers, administrators and
curriculum workers in the development of social studies
curricula for the eldmentary school.

Many studies have taken place in recent years to in-
vestigate the knowledge which primary grade pupils have of
areas other than those included in the primary grade expand-
ing communities sequence. Harrison and Solomon (1964, 1965)
reported published and unpublished research in the social
studies from the years 1960 to 1964. Many of the research
findings which they have cited indicate a need for upward
revision in our thinking relative to what elementary school
children can accomplish at the primary grade level.

A study by McAulay (1962a) indicates that first
graders had a know ledge of and an interest in geographic en-
vironments which differed considerably from their own; they
were interested in geographic areas such as dry lands, wet
lands, and hot and cold lands. Second graders in this study
showed similar but broader interests and had deeper under-
standings of people who lived in those areas. The third
graders in this study were found to be very inquisitive



8.

about climate, vegetation, animal life and people of the various
continents.

Another study by McAuley (1962b) pointed out that
second grade children could use maps to find information
about physical environments which were in direct contrast to
their own; pupils were able to follow map directions more
efficiently in locating places which are further removed from
their local environment rather than close to it.

Cammorata (1963) conducted a study and concluded
that primary grade children are interested in places far re-
moved from their local environment. She concluded from herstudy that primary grade children need and are capable of
undertaking the study of a great deal more in social studies
content than primary grade children of the past. Cammorata's
findir.:s and the expressed feelings of many writers in the
field of el-zmentary school social studies are that the im-
pact of television, the transitory nature of the American
population and the travel experiences of younger children
have provided them with the background of experience which
makes them able to deal with areas beyond their immediate
environment.

In an exploratory study with first grade children,Rusnak (1961) found that they were able to deal with a con-
siderable number of historical and geographic concepts; the
first graders in her study showed a particular interest in
distance and climate in geography. She found that first
graders could use globes rather easily, divide the globe into
regions and locate the type of homes found in those regions,
Rusnak noted some limitations of first grade pupils in her
study. (1) The pupils were unable to read materials which
were available in topics which were of interest to them;
(2) first grade pupils found it difficult to deal with morethan one concept at a time; (3) if first grade pupils are to
attain understanding of concepts, the teacher must give di-
rection and close ;uidance with emphasis on continuous ex-
planation and illustration.

Spodek (1963) found that children in the kindergarten
were able to learn concepts in social studies relating to theharbor. He also found them able to begin to understand sometime sequences in history.

Sabaroff (195) notes that primary grade children areable to reason and generalize from map study if the particu-
lar topics treated and the methodology used are within theexperience range of children. Rushdoony (1963) indicates
that third graders can learn many of the map skills which
have traditionally been taught at the fourth and fifth grade
levels.
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Studies by i1963), Kaitsounis (1961) and Lowry
(1963) indicate that priv.rry grade pupils already know a con-
riderable amount of the 5iicial studies material which is pro-
vided for them in school prograiAs. Mugge and Kaitsounis
found that the primary grade pupils knew better than one-third
of the Nidening horizons" material which was prescribed for
study, while Lowry found that second graders in her study
achieved a mean score of 85 percent on a survey test composed
of concepts included in six second grade social studies text-
books. These findings lend validity to the concerns cited
earlier regarding the need to revise the content of the pri-
mary grade social studies.

:Inith and Cardinell (1964) concluded that children do
have interests beyond the immediate environment and much of
this interest is due to the viewing of television. They found
children in the kindergarten to possess distinct concepts of
some terms used in the social studies. They indicate a need
for more effective instruction in geographic terms in the
primary grades. LaDue (1963) also found elementary school
children to have an interest in and a knowledge of places be-
yond their immediate environment and beyond those places
generally incorporated into the expanding communities approach.

Mugge (1963) tested second graders to determine
whether they had information which dealt with content beyond
the immediate environment. She used a definition question-
naire and experience questionnaire and personal interviews.
She concluded that although the children were able to answer
correctly more than one-third of the questions on her infor-
mation test and more than half of the definitions, they
lacked "precision" in their answers and found it difficult to
keep two factors in mind at one time. She pointed out that
the children could not keep cities, states, and countries in
their proper hierarchical order. She further maintained that
the travel experiences of children were meaningless because
the children could verbalize little of their travel experi-
ences. Cn these bases, she questioned the readiness of young
children for the comprehension of studies of places far from
the immediate environment even though'the primary grade chil-
dren in her study evidenced some knowledge about these
places.

Concept Formation and Concept Attainment

The central concern in the development of new curricula
at all educational levels is the acknowledgment that the
framework for each discipline should be composed of the con-
cepts and generalizations within that discipline. Formulated
as a reaction against the factual type of orientation, which
has characterized many curricula offerings in the schools of
the past, this has particular application to geography at



the elementary school level. It has ::ern assumed that the
stress on concepts and ,1:eneralizations In curricula design
will allow pupils to relate meaningfully the content of a
given discipline; Bruner has stated forcefully that "facts
simply learned without a generic organization are naked and
useless untruthe(1959, p. 185).

The study of concept formation or concept attainment
in children contains a, considerable body of literature.
Howevek., the research evidence deals with limited phases of
concept forLation making it difficult to gain the comprehen-
sive point of view important to curriculum development in the
elementary school. Vinacke (1954) asserts that the stress on
language and vocabulary development has not illuminated the
process of concept formation; he also states that the cate-
gorization of concept formation behavior in terms of chrono-
logical age groups has yielded a false impression of this
process. The research in concept formation in children has
left many unanswered questions which, according to Vinacke,
give rise to confusion.

The research methods used to determine the process c'
concept formation in children generally take two forms. On-
generally accepted procedure is known as the interview and
questionnaire method, often called the clinical method which
has been characteristic of Piaget's work. In this method,
the child is questioned about some object or activity which
he has perceived. On the basis of his answers, inferences-are
drawn as to the manner in which the concept had been formed
or as to the ability of a particular age group to form a con-cept. ;I second method can be termed the performance method.This occurs when a child is placed in a situation which re-quires a performance of a criterion behavior for a concept tobe formed. For example, a child may be presented with a
series of cards and his object is to determine the conceptthat the experimenter has in mind. A reward generally
follows the "discovery" of the concept.

Berelson and Steiner (1964) and Carroll (1964) pointout that there is a considerable gap between the findings ofthe nsychologist and the conditions under which he works
with concepts in the psychological laboratory, and the experi-
ences of teachers in the classroom teaching for the attain-ment of concepts included in the curriculum guides of theschools. Carroll sees little continuity between the induc-tive, often non-verbal laboratory type of concept learning,and the Liore deductive, verbal explanatory type of teachingwhich is characteristic of learning experiences in theschools. He maintains that the concepts generally taught inschools are really "new" concepts for the child and not an
artificial combination of familiar attributes.
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Typical of the artificiality of laboratory researchstudies in concept f.:-.=..tion is an experiment by Johnson andO'Reilll (1964). In thin study, the enild was asked to
differentiate between a dunkle bird'' and a "gunkle bird" byuse of a card sorting tcchnicille. The defining task that thechild was to discover was that the "gunkle bird" had a blacktail. Carroll is referring to the fact that many of the con-cepts taught in school depend upon a network of related orprerequisite concepts which are difficult to attain when com-pared with the defining of criterial attributes for conceptattainment utilized by a psychologist in a learning laboratory.

Berelson and Steiner (1964) assert that laboratorystudies of human learning have concentrated on the simple ormechanical processes, such as those where memorizing items orperforming tasks become the criterion. This, they believe,is due in part to the complexity of attempting to studyunderstanding and thinking, and in part to the view of someexperimenters who believe that principles of learning mayemerge from analysis of simple situations.

Bruner makes a distinction between concept formationas opposed to concept attainment. He views concept formationas "the first step en route to attainment" (1956, p. 22). Hedefines attainment as "the search for and the testing ofattributes that can be used to distinguish exemplars from no'exemplars of various categories" (1956, p. 233). The de-tailed studies described by Bruner analyze the reception andselection strategies employed by adult subjects in determininghow they use predictable defining attributes in classifyingobjects of study. However, the experiments and the strategiesof selection and reception in concept attainment described byBruner once again lack the direct relevance to the kinds ofverbal learnings and curricula experiences which take placein the elementary school classroom.

Bruner and Piaget:
Iriplications for Elementar- School Social Studies

Among other writers in the field of social studies,McKeachie (1964) pointed cut a need for research to clarifythe positions of Piaget and Bruner as they relate to theteaching of the social studies. The studies of Piaget haveidentified a developmental pattern in children's thinking inwhich maturation influences cognitive processes. Bruner, onthe other hand, has hypothesized that a child can learn anysubject regardless of his stage of development.

Bruner's position is characterized as follows:

Ve begin with the hypothesis that any subject canbe taught effectively in some intellectually honestform to any child at any stage of development. It is



12.

a bold hypothesis and a:: e&sential one in thinking
about the nattzre of a c.Ari-lculum. No evidence exists
to contradict it; considerale evidence is being
amassed that supports it (1960, p. 33).

Bruner's hypothesis regarding children's thinking must
be considered within the context of his structure thesis. The
essence of structure, for Bruner, is the understanding of a
subject so that other things may be meaningfully related to it.

Inhelder and Piaget (1958) have identified four stages
in th.: development of the child's reasoning process. The
first is identified as the sensorimotor stage. The
second, %.,ird and rourth levels or stages which are appro-
priate for this study are identified as preoperational or
representational, concrete operations, and formal operations.

The preoperational or representational stage is de-
scribed in terms of symbolic play, internalized imitation and
language development. Reasoning in this stage is tied to
action and lacks generalization. Thought groupings become
evident during this period but they are tied to perceptual
appearances and are unstable. Inhelder and Piaget identify
this stage as occurring during the ages of four to seven years.

The stage of concrete operations is one where basic
concepts are acquired and organized into stable cognitive
structures. Thought processes have become less egocentric
but have not reached the abstract level where the child is
capable of applying generalizations to all situations. This
stage occurs between the ages of seven to eleven, according
to Inhelder and Piaget.

The stage of formal operations is said to occur between
the ages of twelve to fourteen. Inhelder and Piaget believe
that the adolescent is capable of hypothetico-deductive reason-
ing, that he is able to think beyond the immediate present and
perceive and formulate hypotheses and theories about possi-
bilities on the basis of formal assumptions.

Piaget maintains that egocentricity in the child dur-
ing the preoperational stage leads to a reasoning capacity
which is not deductive. He believes that logical reasoning
is a demonstration of relationships and that the child does
not perceive a need for logical demonstration before the ages
of seven to eight. Piaget has found that the tendency of the
child prior to age sever or eight is to juxtapose propositions
rather than determine or state their logical or causal rela-.
tionships (Piaget, 1959).

The stage of concrete operations is one in which 'Ghe
child, working with concrete perceptions or operations, is
able to classify and determine causal relations; yet, Piaget
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maintains that the mental structures which the child is ableto construct during this stage never go beyond the level ofelementary logical groupings. This is attributed to a lackof maturation on the part of the child.

Having reviewed the hypotheses advanced by Bruner, and
pertinent aspects of Piaget's work which are related to thestudy undertaken by this project, it would be well to considersignificant interrelationships between the two theories. Thisis necessary in order to resolve the conflicts between thetheories advocated by the two psychologists as they affect
application and attainment of geographic concepts and
generalizations.

When Bruner speaks about the child's grasping thefundamental ideas or the structure of a given discipline, herefers to the child's perceiving meaningful relationships;
structure, in Bruner's terms, is learning how things are re-lated. In the development of logical reasoning, Piaget hasdescribed the stage of concrete operations as one where thechild can perceive relations of cause, consequence or logi-cal justification. This he contends takes place after thechild is seven to eight years old.

Bruner speaks of inductive and intuitive thoughtprocesses as means of attaining structure. When he speaksof the essence of structure as the attainment of meaningfulrelationships, it can be assumed that he is speaking of theattainment of cause and effect or logical relationships.
.Piaget has described reasoning in the stage of concreteoperations, ages seven to ten, as one where the child canperceive causal or logical relations from the concrete acti-vities or experiences which he encounters.

It would appear, therefore, that the attainment of thestructure of a discipline for primary grade children calls forthe understanding of causal or logical relations. The childin Piaget's stage of concrete operations has been able toperform this type of reasoning. Therefore, the attainment ofmeaningful relationships or structure in the early years ofthe child's school experience, as proposed by Bruner, issupported by the empirical findings and theoretical postu-lations of Piaget.
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Methods of Instruction

Discovery learning,. -- Discovery learning has character-
ized recent curriculum innovations in elementary education.
Its popularity stems primarily from the fact that it is a re-
action against the rote type of verbal reception learning
which has characterized the traditional teaching of some sub-
jects, particularly science and social studies at the elemen-
tary level.

its
popularity of the discovery approach is per-haps due to ts close alliance with the "structure theory" of

curriculum development.

Discovery and inquiry are terms often used inter-
changeably. However, they cover a wide range of approaches
from autonomous discovery to guided discovery and include a
consideration of non-verbal awareness. Suchman (1962), in
his interesting study of scientific inquiry training, makes
a distinction between discovery and inquiry. He defines in-
quiry as a conscious act of search and information processing
in order to determine causal relationships; discovery, accord-
ing to Suchman, is the act by which one suddenly becomes awareof causal relationships and, therefore, would be the result
of inquiry oriented behavior on the part of the learner.
Suchman indicates that discovery is inferred from the verbal
response behavior of the individual.

A study by Gagn6 and Smith (1965) found that subjects
who were required to verbalize during practice did signifi-
cantly better than those who were not required to do so. Theyfurther state that requiring verbalization had the effect of
forcing subjects to think of reasons for their actions and
resulted in the facilitation of the discovery of principles
and their use in the subsequent solving of problems.

Studies by Kittell (1957), Kersh (1958) and Gagn6
and Brown (1961) all indicate that the guided discovery
approach is superior to the discovery approach alone. Thistype of "contrived discovery" appears to have great relevancyfor the elementary school pupil. Ausubel (1963) contends
that before a child can discover concepts and generalizations
efficiently the problem must be structured for him, the mate-rials and procedures for handling data arranged for him, andthe learning situation organized in such a way that the ulti-
mate discovery of the concept or generalization is almostinevitable.

Ausubel, who has been an articulate critic of the in-discriminate use of the discovery approach to learning, hasindicated that it is a valuable experience for elementaryschool pupils.
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The discovery method can be used most effectively
when the learner is in the concrete stage of logical
operations and is dependent both on concrete empirical
props and on a preliminary phase of intuitive, sub-
verbal in6ights for the learning of complex abstrac-
tions (Ausubel, 1961, p. 54).

Ausubel also points out that elementary teachers can
facilitate the process of discovery and at the same time
overcome the disadvantage of the time-consuming process of
discovery, by the judicious use of prompts and hints. Ausu-
bel indicates that disdovery learning utilized beyond the
elementary school level is an inefficient use of pupil time.

Verbal Rece tion Learnin .--Ausubel (1965) describes
'verbal reception earning as the process in which the entire
content of the subject matter under consideration is pre-
sented to the learner in final or organized form. The role
of the pupil is to internalize the content presented so
that it may become functional at a future time.

41usubel (1965) proposes that the meaning implies that
one has subsumed material into a cognitive structure. It
further implies equivalence between the verbal expression and
the mental content which it represents. For learning to be
meaningful, the learner must, according to Ausubel, employ a
meaningful learning set and the material must be potentially
meaningful to him.

Potential meaning, for Ausubel, means that there is
a non-arbitrary relationship between elements in the material
itself and that there exists a relationship between the
relevant concepts and the cognitive structure within the
individual. He dismisses the learning of nonsense syllables
and paired associated as being arbitrary relationships and
not potentially meaningful.

For the elementary child to be able to attain abstract
v.eanin;s:s or concepts there must first be a presentation of an
adequate background of concrete-empirical experience.

Ausubel vigorously denies the claim that verbal re-
ception learning is either passive or rote. He distinguished
between meaningful and rote learning when he states that the
learner's set in rote learning is to internalize verbatim
material as a discrete end in itself. Ausubel points out
that rote verbal learning is related to cognitive structure
but not in a substantive non-arbitrary fashion which permits
the attainment of relationships among previously subsumed
materials; therefore, the relationships previously described
in potentially meaningful material are not present.
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Ausubel (1963) warns that if directly presented verbal mate-
rials, during the elementary school years, are divorced
from empirical experience or far removed from them, the
likelihood of meaningful incorporation into the cognitive
structure is femote and the result would be rote learnings
unrelateable to cognitive structure in a potentially meaning-
ful way.

Intuitive Learnin --Bruner (1960) indicated that
there is little systematic knowledge about intuitive thinking
or the variables which affect its development. An understand-
ing of intuitive thinking is perhaps best achieved, according
to Bruner, by contrasting it with analytic thinking.
Analytic thinking proceeds on the basis of well defined steps
to a conclusion whereas intuitive thinking does not. The
intuitive thinker uses short cuts to the solution of problems
without awareness of exactly how the solution was reached.
Once solutions have been attained by an "intuitive leap", then
the more analytic processes can be used to verify or nullify
the conclusion.

Bruner (1960) believes that knowledge of the structure
of a field of knowledge facilitates the use and development of
intuitive thinking. When one is familiar with the structure
or the relatedness of the various aspects within a discipline,
Bruner proposes that intuition may consist of using a limited
number of cues. Bruner further indicates that self-confidence
on the part of the individual and a tolerance for hypothe-
sizing or guessing on the part of the teacher may encourage
the development and use of intuitive thinking. Intuitive
thinking requires that the learner be willing to take the
risk of making mistakes and, therefore, he must have confi-
dence in himself or he may be unwilling to take such risks.
Bruner raises the question as to whether the system of re-
wards and punishment generally used in schools may actually
impede the development or the desire on the part of the pupil
to think intuitively. If pupils are rewarded when they give
the "right" answer and reproved when they hypothesize or make
intuitive leaps, then the promotion of intuitive behavior may
be seriously impeded.

Wallach (1961) has proposed that intuitive thinking
parallels inductive thinking with the difference being that
intuitive thinking stems from a limited number of cues.
Where inductive thinking would proceed systematically from
perceived data to a conclusion derived from the analysis of
relationships among the data, Wallach contends that intuitive
thinking is less systematic and proceeds with the use of a
limited number of cues.
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PROCEDURE

Research Des=

The primary concern of this project was to determine
if primary grade pupils in a cultural:y advantaged communitywere able to understand and apply selected concepts and gen-
eralizations in geography. Therefore, the ultimate criterionwas the performance on an instrument designed to measure thepupils' ability to understand and apply the concepts and gen-eralizations which they had studied. The results of this
measure constituted the dependent variable in the researchdesign employed by this study. The independent variablesspecified the characteristics to be tested in the study.

The main independent variables were the treatmentvariables or the three approaches to instruction and the con-trol status. The concomitant independent variables were gradelevel and sex.

The general design of the experiment was patternedafter the Pretest-Posttest Control Group Design described byCampbell and Stanley (1963). This design calls for the ran-dom selection of groups witA the application of pretests andposttests to all groups. The experimental groups receivedthe treatment variable while the control group received none.A schematic representation of the design follows:

Schematic Representation of Pretest-Posttest
Control Group.Resign.........

R 01 X 02 R = Random selection of groups

R 0
3

0
4

0 = Testing results

X = Treatment variable

Educational and psychological researchers point outthat it is generally difficult, if not impossible, to userandomly selected groups. In most cases, intact groups, inthe form of existing classes, must be used. Allowances forthe lack of comparability among the groups must be accountedfor in the compilation and interpretation of the results.McNemar (1962) states that the best means of making allowancesfor the uncontrolled differences among groups is through
statistical control. The statistical control used in thisstudy was the analysis of covariance which adjusted the post-test scores on the basis of pretest and intelligence test
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scores. Equalization of the groups on this basis approximates
the randomization called for by the Pretest-Posttest Control
Group Design.

Three instructional approaches or treatment variables
were used to determine which of them were most appropriate
for primary grade children. Grade level and sex were included
as independent variables. Grade level was selected in order
to determine if there was a particular level within the pri-
mary grades that would be most appropriate to begin a program
designed to bring about the understanding and application of
the selected concepts and generalizations in geography; sex
was included to determine if there was a significant differ-
ence between the ability of boys and girls in the primary
grades to understand and apply the selected concepts and gen-
eralizations in geography.

By the use of the analysis of covariance, all groups
were pla'ed on an equal basis in reference to pretest and
intelligence test scores as they influenced performance on
the posttest or criterion scores. Pretest scores were used
qs a covariate because it was assumed that variability in
cultural experiences in the home, travel experiences, and the
like would be reflected in this score. Intelligence test
scores were used as a covariate because of their possible
influence on criterion scores.

Selection of Population and Sample

The population for the study consisted of the primary
grades in the Weston Public Schools, Weston, Massachusetts.
A stratified random sample was drawn from the population of
twenty-seven primary grade classes. Each primary grade class
in the Weston Public Schools was assigned a number. The
Table of Random Numbers was entered and the first four
classes drawn for each grade level constituted the sample for
the study. Having drawn the sample, the four classes at each
grade level were pooled and drawn again by the use of the
Table of Random Numbers to determine the particular instruc-
tional approach or control status. The first class selected
at each grade level during the second drawing was designated
as inductive, the second as deductive, the third as intui-
tive and the fourth as control.

The Town of Weston has a population of about nine
thousand. It is considered to be a well-to-do suburb. Thr)
town is almost entirely residential and has a rigorous zoning
code. The community is largely composed of business and pro-
fessional men and their familie.s. Many staff members from
Boston's numerous educational institutions reside in Weston.
Weston's residents have a high interest in and high expecta-
tions for their schools.
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The following data from the 1960 U. S. Census
characterize the conditions of the community in whiob this
study took place. The median income for families in Weston
was $13,703 as compared to $6,687 for the Metropolitan
Boston Area. The median number of school years completed
by adults was 14.8 for Weston residents as compared to 12.1
for the Metropolitan Boston area. The per pupil expenditure
in terms of net average membership was $517.82 for Weston as
compared to the state average of $331.64.

Seventy-two percent of Weston's residents are
classified as white-collar workers. Seventy percent of
Weston's families have an income of $10,000 or more. The
percentage of families in the $15,000 and over income
bracket (43.8%) is higher in Weston than in any other commu-
nity in the Metropolitan Boston Area. Therefore, for the
purposes of this study, Weston is considered to be a cul-
turally advantaged community and the subjects selected for
study are termed culturally advantaged primary grade pupils.

Selected Concepts and Generalizations in
LUEE1211YItIlized in the Study

The concepts and generalizations used in this study
were selected from the wcrk of Dooley (1957). Dooley com-
piled a list of over two hundred concepts from Major text-
books in geography for grades one to twelve. She then sub-
mitted these concepts for content validation to a jury com-
posed of seven professors of geography, eight professors of
social studies in teacher training institutions, and eight
professional geographers. The jurors rated each of the con-
cepts on the basis of accuracy, importance and learnability.
Concepts were rated either as accurate or inaccurate. Con-
cepts were also rated as being not very important, fairly
important or very important. They were then designated by
jurors to be most appropriate for the elementary or secondary
schools.

The purpose of Dooley's study was to provide a vali-
dated list of concepts which could serve as the basis for
curriculum development in geography. This study utilized
twelve of the concepts validated by Dooley in order to pro-
vide content validity for the development of the criterion
instrument and to assist the development of the instructional
procedures. Therefore, the lesson guides and criterion in-
strument have 'derived their content validity from Dooley's
work.

The two,physical geographic regions selected for study
were the desert and the tropical rainforest. The particular
concepts and generalizations selected from Dooley's work were
chosen for the following reasons: (1) they dealt with
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environments which differed considerably from the immediate
environment of the primary grade subjects involved in the
study; (2) they dealt with physical geographic regions in
direct contrast with one another; (3) the contrast of the
physical geographic regions would tend to reinforce the attain-
ment of the concepts and generalizations for each region;
(4.) the regions selected would be of great interest to pri-
mary grade children.

The twelve concepte. and generalizations selected from
Dooley's work were as follows:

Conce is and Generalizations relating to the Desert:

Di Tremendous changes of temperature occur in each twenty-four
hour period in desert areas because the barren land is not
protected by vegetation or cloud cover and there is rela-
tively little water vapor in the air. Heat absorbed in
sun hours is radiated unimpeded in the night hours.

D2 A desert is often defined as an area of less than 10 inches
of annual precipitation (less in cool areas) and where the
evaporation may exceed the precipitation.

D3 Plants and animals that survive in a desert adjust their
requirements to the extreme heat and low amount of moisture.
Some adjust desert environments to their requirements.

D4 Some deserts have vast areas of dunes which hinder
transportation.

D
5

Oases are places within desert areas where water is
obtainable.

D6 Deserts as a whole are sparsely inhabited except where
there are deposits of commercially valuable material or
unless sufficient water is available for irrigation as in
Egypt.

Concepts and Generalizations relatin to the Tro ical Rain-
forest:

J1 The equatorial calm belt is found near the heat equator
where temperature and humidity are constantly high and
where precipitation occurs almost daily.

J2 In the equatorial calm belt heated air rises and cools
and precipitation occurs often in the mid-afternoon.

J
3

Tropical rainforests are found near the equator.

J4 Sparseness of ground vegetation in the tropical rainforest
is due to the absence of sunlight caused by close spacing
of tree crowns.



J The native animals of the tropical rainforest include
birds, monkeys, and snakes.

J6 Jungle growth occurs near river banks, where sunlight
penetrates to the ground. However, a jungle is any tract
covered with dense and tangled vegetation.

The concepts and generalizations stated by Dooley were
translated directly into learning experiences for pupils and
the criterion instrument as they were stated with the excep-
tion of one. Dooley's concept forty, J1 in this study, was
changed slightly because it was felt that the introduction of
the concept of "heat equator" would be too difficult for pri-
mary grade pupils and would tend to confuse pupils in their
attempt to attain the concepts relating to the equator and the
equatorial calm belt. Thus, Dooley's concept was restated
leaving out the concept of heat equator and it reads as
follows:

Jl The equatorial calm belt is found near the equator where
temperature and humidity are constantly high and where
precipitation occurs almost daily.

Chile this restatement does negate the concept of the
heat equator, it served the purpose of clarifying and rein-
forcing concepts J2 and J3. The validity of the restated
concept is assumed to be retained; as restated, it assisted
in the attainment of the outcomes specified for this aspect
of the study.

Develo ment of the Criterion Instrument of
nderstandtagandaslicatics

The criterion instrument of understanding and applica-
tion has been defined as the dependent variable in this study.
The instrument was constructed to measure the ability of the
subjects to understand and apply the concepts and generaliza-
tions selected for the study from the list validated by
Dooley.

This study accepted Bloom's (1956) definition of under-
standing and application. Items on the criterion instrument
to measure understanding were constructed so that the pupil hadto lernonstrate that he perceived the relationships between
or among the major elements included in the concept or gen-
eralization.' Items to measure application were fictional
items which required the pupil to apply appropriate abstrac-
tions of which he had presumably attained understanding.

It was determined that the same instrument would be
used for both the pretest and posttest. This decision was
based on the fact that the type of test used was quite
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different from those enemmterei by primary grade children.
Studies of this type generally do not require the development
of alternate forms of a test.

Items on the criterion instrument were first con-
structed to measure the understanding of the concepts and
generalizations selected for the study. Each of Dr iley's
concepts and generalizations was translated into an item
which required the pupil to determine the logical or causal
relationships which existed among the various elements of
the concept or generalization. Following the construction ofitems to measure understanding of the twelve concepts and
generalizations, items were constructed to measure the ability
of the pupils to apply these abstractions in novel situations.
The items measuring application often called for the pupil to
apply several appropriate abstractions to one novel situa-
tion (see Appendix C).

For ease of classification, the test items relating
to concepts and generalizations about the desert were
labeled D1 to D6. Correspondingly, the items relating to the
tropical rainforest were labeled Ji to J6; J in this in-
stance was used to represent the jungle, a part of the
tropical rainforest.

Table 1 summarizes and notes the particular test items
designed to measure understanding and application of the
selected concepts and generalizations in geography.

Nineteen test items were constructed as multiple
response items with five alternatives; the number of correct
alternatives ranged from one to four. Three items had only
two alternatives. The test items were sometimes grouped so
that two or more items were derived from the same stem. The
last four test items, eighteen to twenty-two, for example,
were generated from the same stem.

Three of the items were developed so that the studenthad to select one of two alternatives as being correct and
then substantiate the answer to this question by choosing the
correct alternatives in the following question (see questions
3 and 4, 5 and 6, Appendix C).

The number of correct responses on the criterion in-
strument was fifty-two; the incorrect responses amounted to
forty-nine. Thus, there were 101 response items from which
pupils were to choose the correct answers. The correct
responses were designed so that they were distributed evenlyover the possible response positions; there were ten correct
responses in the positions A, B, D, E, with twelve correct
responses in position C.
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In order that the test would not discriminate against
those primary grade pupils who may experience reading diffi-
culties, the administration of the test was accomplished by
means of a tape recordiag. A former first grade teacher
developed the test administration, using her judgment as to
the pacing of the test and the necessity to include encouraging
remarks for first graders. Another reason for the develop-
ment of the taped administration was to standardize the test-
ing procedure from the point of view of presentation of the
items and the time involved. It was hoped that the use of
the tape recording would make the experience an easier one
for first grade pupils who have not been exposed to extensive
formal testing.

Selection of Instructional Materials

Films and filmstrips were procured from major commer-
cial producers of educational films and from private firms
and government agencies. The films and filmstrips. selected
for screening ranged from those designed for intermediate
grade pupils to secondary school pupils and adult audiences.
A total of thirty films and forty-eight filmstrips were
screened for possible use in the study. Fourteen films and
thirty filmstrips were finally selected for use (See
Appendix B).

A series of approximately seventy-five pictures of
desert scenes and twenty-five of the tropical rainforest,
selected from pictorial magazines, were mounted and made avail-
able to the classes on a rotating basis. These were not used
for formal instructional procedures, but were available for
pupils to view at their leisure. One series of commercially
prepared pictures was made available and this set was used in
formal instruction.

Books relating to the desert and the tropical rain-
forest were selected and screened from lists provided for
elementary school libraries. A selection of approximately
thirty titles, in multiple copies, was made available to the
experimental classes on a rotating basis. The books were
available for students to use but they were not used as formal
means of instruction. Twenty-five individual student atlases
were provided for each class for pupil reference use. Simpli-
fied individual maps were prepared for pupils which dealt
with specific aspects of the concepts and generalizations
selected for study and were used for specific instructional
purposes.
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Development of Learning Experiences

A series of twenty lesson guides for each of the three
instructional approaches was developed to assist pupils to
attain the concepts and generalizations selected for the study.
Eleven lesson guides were required to present adequately the
concepts and generalizations on the desert, while nine were
sufficient to present those on the tropical rainforest for
each instructional approach. The series of lessons was pre-
pared for a four -week period.

The lessons were constructed to implement the induc-
tive, deductive or intuitive approach; the content of each
lesson was based on particular films or filmstrips and the
concepts and generalizations to which they referred. In most
cases, the films or filmstrips dealt with more than one con-
cept. Where appropriate, the use of other visual aids such
as pictures and maps were included in the lessons (see
Appendix D). Each lesson guide stated the objectives to be
achieved, the concepts and generalizations to be attained,
materials to be used and an outline of specific procedures
to be followed based on the particular instructional
approach. The twenty lesson guides for each of the instruc-
tional approaches used identical objectives, concepts and
generalizations and materials of instruction. The major
difference among the guides was in the instructional approach
used and the particular characteristics of each which were
carefully delineated.

The inductive or guided discovery approach was
characterized by the teacher acting in the role of a guide
for pupils. The teacher was to pose questions for pupils
which would lead to the attainment of the concepts and
generalizations inherent in the instructional materials. The
teacher did not expect the child to use the precise termi-
nology found in the statement of the concept or generaliza-
tion. Her role was to insure that pupils had sufficient
knowledge of the substructural elements of the concepts and
generalizations and then ask key questions to lead pupils to
a discovery of them. The teacher assisted pupils to restate
their findings to bring them to the understanding of the con-
cepts or generalizations, but did not impose the adult
language included in the statement of the concept or gen-
eralization on these understandings which the pupils had
discovered. Very specific questions and directions were
supplied in each lesson guide for the teacher. An example
from Lesson 1, Inductive, follows (see Appendix D):

4. Use the answers which children give; by use of
questioning try to get them to state the causal rela-
tionships that are necessary to the understanding of
the generalization. Write the generalization in
their words on the board. Do not impose adult vocabu-
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lary on the pupils. If they seem unable to grasp
the generalization, drop the discussion and return
to it at a later time.

The deductive approach was described as verbal re-
ception learning. This means that the child was presented
the concept or generalization in adult form prior to instruc-
tion. The teacher's role was to clarify the meaning of the
concept or generalization prior to instruction by substitut-
ing words or phrases which would be consistent with the mean-
ing intended. The following generalization will be used as
an example:

D1 Tremendous changes of temperature occur in each
twenty-four hour period in desert areas because the
barren land is not protected by vegetation or cloud
cover and there is relatively little water vapor in
the air. Heat absorbed in the sun hours is
radiated unimpeded in the night hours.

The generalization listed above was changed, in one
experimental class, by means of discussion with pupils to
read as follaws:

D1 Great changes in temperature take place from day
to night in desert areas because the empty land
is not protected from the sun by trees or clouds
and there is little moisture in the air. Heat
built up during the sun hours escapes from the
land very quickly at night.

Once having clarified the meaning of the concepts and
generalizations for the pupils, the deductive teacher further
clarified the meaning during the lessons and demonstrated the
specific application of the concept or generalization as it
appeared in the film, filmstrip or other instructional mate-
rial. The deductive teacher was interested that the pupil
could restate the concept or generalization in rather precise
terms as it had been presented or modified. The teacher's
function was one of deductively applying the concept or gen-
eralization and encouraging the children to deductively applythe concept or generalization which had been previously pre-
sented to them, to specific instances in the presentation of
the instructional materials.

The intuitive approach was an attempt to apply what
is known about intuitive thinking to an instructional pro-cedure. The intuitive approach was developed to be similar
to the inductive or guided discovery approach. The primary
difference between the two approaches was found in the fact
that the "intuitive" teacher offered pupils a limited number
of cues. The teacher guided pupils, by means of discussion,
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to insure that they had sufficient understanding of the sub-
structural elements of the concept or generalization under
consideration. Once having attained these basic understand-
ings, the teacher posed key questions or problems pertaining
to the specific concept or generalization. Without comment,
the teacher referred questions asked by pupils to other
pupils for answers. The teacher did not place a value on
pupil responses to questions so that the "right" answer was
not accepted by the group because of teacher sanction. The
teacher directed questions to pupils to cue them to the
central issue at hand if they strayed from the topic under
consideration. The main objective of this approach was to
get the child to "leap intuitively" from the data presented
to the concept or generalization inherent in the data.

The following sequence of procedures was representa-
tive of the attempt to get the pupils to "leap intuitively:"

Lesson 1, intuitive (See Appendix D)

4. At this point elicit from pupils the information to
check to see if they have the requisite understand-
ings of:

a. great changes in temperature in the desert from
day to night.

b. lack of sufficient vegetation to protect land
from hot sun

c. few, if any clouds in the sky

d. little water vapor in the air

5. Allow children to discuss these items. Do not tell
them the information if they do not possess it.

6. Ask pupils the question, "Why are there such great
changes in temperature in the desert?" Do not place
value on pupil responses (e.g., "That's good, Johnny ").
Rather say: "What do you think about what Johnny
just said, Sue?" Refer questions and answers of
pupils to other pupils for discussion.

7. Do not verbalize the concept or generalization under
consideration for the children. Do not ask them
directly to verbalize it. Be careful not to reward
overtly by expression, facial or verbal, a child
who should happen to verbalize it. To do so may
encourage a child to imitate another child's under-
standing without necessarily having achieved it
himself.
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The purpose in allowing pupils to discuss among
themselves the key question which would tend toward attain-
ment of the concepts or generalizations was to provide them
with evidence of the type of behavior required if they were
to attain intuitively the concept or generalization.

Orientation of Teachers

The first step in planning the orientation for
teachers was the development of a handbook. The handbook was
composed of three sections. The first section presented
general background information, including a justification for
the study, the specific concepts and generalizations to be
dealt with, a description of the three instructional
approaches to be used and a specification of instructional
materials.

An integral part of the second section of the hand-
book was a review of each of the films and filmstrips to be
used as they were grouped for each lesson. In addition to a
summary of the content, directions for the use of each were
given. Also included in this section were maps and diagrams
used in the study.

The third and most important section of the handbook
included the twenty lesson guides for each instructional
approach for the development of the experiment. Each lesson
gave the teacher a stated objective, specified the concepts
and generalizations to be presented, listed the necessary
materials, and gave a step by step procedure to be followed.
The procedures were designed specifically with questions to
be asked which were in keeping with the instructional
approach used.

The first orientation meeting for all of the teachers
was organized so that all of the materials which were in-
cluded in the teachers handbook were reviewed. Particular
stress was placed on the characteristics of the instructional
approaches and the directions for administering the criterion
instrument as a pretest and posttest.

Subsequent orientation meetings were held with each
group of teachers using the same instructional approach at
the three grade levels. In these sessions, the stress was
placed on the characteristics of each of the instructional
approaches. Each lesson was examined from the point of viewof procedure, materials and expected outcomes.
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The Conduct of the Ex eriment

The pretest was administered two weeks prior to the
beginning of the experiment. Since the same instrument was
used for the posttest, it was determined that an interval of
six weeks would be desirable. Intelligence tests were also
administered prior to the instructional proceedings. The
posttest was administered two days after the completion of
the experiment.

The teachers proceeded according to schedules and
lesson guides. They were instructed to follow the lesson
guides very carefully. If necessary, they were allowed to
add additional questions which were in keeping with the
particular approach which they used. For the most part,
the teachers found this to be unnecessary.

Collection of Data

The primary data source for the evaluation of the study
was derived from the criterion instrument. This constituted
the evidence as to whether the pupils had attained under-
standing and application of the concepts and generalizations
selected for the study. The data from the posttest were used
in the statistical analyses to determine if significant
differences occurred between the three instructional
approaches and control status, the grade levels, sex, or
interactions among these major effects. Parent question-
naires, teacher questionnaires and interviews with teachers
comprised descriptive data for use in interpreting the out-
comes of the study.

A questionnaire was prepared for teachers to sample
their reaction to the experiment, the particular instruc-
tional approach used, the use of the films and filmstrips
and the general appropriateness of this type of approach to
social studies for primary grade children. Each teacher
was interviewed to get a more complete sampling of her atti-
tudes and the reaction of her pupils to the study. The
interviews were recorded and the transcripts were analyzed
along with the questionnaires. These interviews took place
immediately following the application of the posttest and
prior to the scoring of them.

A questionnaire was sent to the parents of the
children involved in the study to determine if any of the
pupils had actually lived in areas defined as deserts or
tropical rainforests. Information was also gathered on
experiences of pupils in attending lectures or visiting with
people who had lived in any of these areas. Information on
the types of magazines or books in the home which might re-
late to these areas was also gathered. It was felt that
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information derived from this questionnaire might assist in
the overall evaluation of the study-

22:0110./12.12_,of Data for Processing,

The scores of pupils on the criterion instrument con-
stituted the primary evidence to be used in the evaluation
of the study. Specificaliys the scores on the posttest con-
stituted the dependent variable, while intelligence test
scores and pretest scores were used as covariates or
adjustors in the analysis of data. The main effects to be
tested were (1) the treatment variables, the three approaches
to instruction, and control status, (2) the grade level, and
(3) sex.

A total of three hundred three pupils were involved
in the experimental and control groups. To facilitate the
data processing, it was decided to equate the number of
pupils in each cell of the design.

Each of the twenty-four cells varied in the number of
pupils. The least number in any cell was nine and the highest
number, fourteen. It was decided to randomly delete members
from each cell to attain a common membership of nine in each
cell. Subjects were first deleted who had been absent when
the posttest was administered; following this, each fourth
member of a cell was deleted until the desired number was
attained. This reduced the sample size from three hundred
three to two hundred sixteen; there were seventy-two sub-
jects at each grade level. Each cell was then computed to
attain the mean score on the dependent variable covariance
adjusted for pretest and intelligence test scores.

In the organization and analysis of data, a dis-
tinction was made between scores for understanding, applica-
tion and total scores which corresponded with the items on
the criterion instrument. The understandina and application
scores specifically designated the objectives for the study
and the total scores were included to detemine the overall
effect.

Intelligence test scores were derived from the
KuUmemn.Anderson Intelligence Test, Form B, 1963 edition.
These scores were used as covariance adjustors in the
statistical treatment so that all groups were equated on
this factor as it influenced performance on the posttest or
criterion score. The pretest scores, derived from the same
instrument, were used as covariate adjustors so that all
groups were equated on this basis of the pretest scores as
they influenced performance on the posttest scores. As with
the posttest scores, the pretest scores were broken down
i.44,o scores of understanding, application and total.
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In order to determine the reliability of the cri-terion instrument, the Spearman-Brown split-half coefficientof reliability was used. The correct responses for the
Items measuring understanding were split into odd and evencategories; the same procedure was followed with the scoresfor application and for total scores. Scores for each of thesubjects in each category were attained. This procedure pro-vided for the subdivision of the criterion instrument intotwo nalf-length tests of assumed equivalence; the coefficientof reliability was then estimated by the me of the Spearman-Brown formula (Thorndike, 1951).

AralzalaaL21La

The basic design for the testing of the hypotheses forthe study was attained by the use of the Groups, Within-Treatments Design. The design is predicated upon the
following conditions outlined by Lindquist (1953):

1. The distribution of the criterion measures for each sub-
population is normal.

2. The variance of this distribution is the same for all
subpopulations.

3. The group taken from each subpopulation is a random samplefrom that subpopulation.

4. Within each treatment set, the subpopulation means arethe same.

The fourth assumption or condition constitutes thehypotheses to be tested in the analysis of data. Lindquistpoints out that conditions one to three are generally satis-fied in most experiments closely enough so that the F dis-tribution is essentially unaffected. Therefore, a signifi-cant F indicates that the fourth condition is false and thatsome real differences exist among the subpopulations in oneor more of the treatments.

Campbell and Stanley (1963) state that when an ex-periment utilizes both a pretest and posttest score, it ispreferable to use the analysis of covariance with the pre-test scores used as a covariate, rather than the use ofsimple gain score comparisons. Lindquist (1953) indicatesthat the use of the analysis of covariance secures the sameprecision in the evaluation of the treatment effects as ifthe uncontrolled variables were controlled prior to the ex-periment by the matching of groups.

This study designated pretest scores and intelligencetest scores as the covariates. Pretest scores were used

'7
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because it was assumed that cultural experiences ,Jf travel,the availability of books, other visual or verbal experiences,and previously related school experiences would be reflectedin the pretest scores. Thus, the analysis of covariance
equated all pupils on the basis of these pretest scores asthey influenced performance on the dependent variable. In-telligence test scores were also used as a covariate sothat all pupils would be equated on this basis as they in-
fluenced performance on the criterion score.

The system used for analysis of data was derived fromthe work of Jones called the CHAIN system. Jones describesthe system as follows:

Basically the system is a binary chain tape onwhich a number of chain links are written. When thisis mounted on a B2 and file protected, these links
may be called by the main link binary which is sub-
mitted with the data to be analyzed. . . . These
cards are read onto tape by a 1401. This tape isthen mounted on A2 of a 7090 or 7094 type
machine (Jones, 1964).

The data was organized for processing according tothe Jones program with the title of "Analysis of Variance
and Covariance of Analysis of Variance of Posttest Total,
Posttest Understanding and Posttest Application."

follows:
The main effects and interactions tested were as

Main effects: Grade level, Treatments, Sex

Interactions: Grade level x Treatments;
Grade level x Sex;
Treatments x Sex;
Grade level x Treatments x Sex
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ANALYSES OF THE DATA AND FINDINGS

Statistical Data

The analysis was performed on scores for the posttest
total and the subdivision of the posttest total scores into
posttest understanding and posttest application. Tables 2
through 4 summarize the data from the analysis of variance
tests.

The data presented in Table 2 indicate that signifi-
cant differences exist, beyond the one percent level of con-
fidence, between grade levels, between treatments, and between
sex. There are no significant differences among the inter-
actions of grades x treatment, grades x sex, treatments x
sex or grades x treatments x sex.

Table 3 presents the analysis of variance for the
posttest understanding scores, a subdivision of the posttest
total scores. The analysis of posttest understanding scores
yield significant differences, beyond the one percent level of
confidence, between grade levels, between treatments and
between sex. There are no significant differences among the
interactions of grades x treatments, grades x sex, treatments
x sex or grades x treatments x sex.

Table 4 presents the analysis of variance for the
posttest application scores, a second subdivision of the post-
test total scores. The results are once again similar to the
two previous analyses. Significant differences exist between
grade levels and between treatments beyond the one percent
level of confidence. However, the significant difference
between sex is beyond the five percent level of confidence.
Similar to the analyses of posttest total and posttest under-
standing, there are no significant differences among the
various interactions of grades x treatments, grades x sex,
treatments x sex, or grades x treatments x sex in the analysis
of posttest application.

The fact that there are no significant differences
among the various interactions indicates that there are no
particular combinations of grade level, treatments, and sex
which are worthy of further investigation.

Based on the analyses presented in Tables 2, 3 and 4,
the null hypotheses established for the study are disposed of
in the manner summarized in Table 5.
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Since the analyses of variance for the posttest total,posttest understanding and posttest application indicate thatthere are significant differences among the main effects Ai
grade level, treatment variables, and sex, it is necessary tolocate precisely where these differences do exist. The criti-cal difference formula, described by Lindquist (1953, p. 93),was used to determine the significance of difference betweenthe means which were covariance adjusted for pretest and in-telligence test scores. The critical difference, at a givenlevel of confidence, yields the value which an observed
difference must equal or exceed in order to be significant.Any value which is less than a given d value, for a specificlevel of confidence, would indicate that the observed differ-ence is not significant.

The data used to determine the significance of differ-ence between means were derived from Tables 6, 7 and 8.These tables give the cell means and the main effect means,covariance adjusted for pretest and intelligence, for post-test total, posttest understanding and posttest application.

Table 9, a summary table, summarizes the main effect
means which were used to determine where the significant
differences between the means did in fact exist. These valueswere derived from Tables 6, 7 and 8 for posttest total, post-test understanding and posttest application.

Tables 10, 11 and 12 summarize the tests of signifi-cance of differences between the adjusted main effect meansof grade level, treatments and sex for posttest total, post-test understanding and posttest application. Each tablegives the critical difference (d) for the one and five per-cent levels of confidence; the differences between the vari-ous sets of means for the three main effects are given and theprobability of significance is stated.

The analysis of the posttest data presented in table10 demonstrates that, for the main effect of grade level,
significant differences exist between the first and secondgrades and the first and third grades, but not between thesecond and third grades. The second and third grades, there-fore, differed significantly from the first grade beyond theone percent level of confidence. An inspection of the datain table 10 for the main effect of treatment variable andcontrol status indicates that all three treatment variablesdiffered significantly from the control status beyond theone percent level of confidence. The superiority of the de-ductive approach was demonstrated in that it differed
significantly from the inductive and intuitive approachesas well as from the control status beyond the one percentlevel of confidence. The difference between the inductiveand intuitive approaches was not significant in the analysis
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of posttest total. For the main effect of sex, the boys
differed significantly from the girls beyond the one percent
level of confidence.

Table 11 summarizes the tests of significance
between means, adjusted for pretest and intelligence, for
posttest understanding. The results for the main effect of
grade level yield similar findings to those of the posttest
total. Both the second and third grade groups differed
significantly from, and thus were superior to, the first
grade group beyond the one percent level of confidence. The
difference between the third and second grade groups was not
significant. The results for the main effect of treatment
variables yield similar findings to those in the analysis of
posttest total. All three treatment variables differed
significantly from the control status beyond the one percent
level of confidence. The superiority of the deductive approach
once again was proved in that it differed significantly from
the inductive and intuitive approaches, as well as the con-
trol status, beyond the one percent level of confidence. Un-
like the analysis of posttest total, the inductive approach
did differ significantly from the intuitive approach at the
five percent level of confidence, and thus was superior to
it. For the main effect of sex, the boys differed signifi-
cantly from the girls beyond the one percent level of con-
fidence.

Table 12 summarizes the test of significance for the
differences between means, adjusted for pretest and intelli-
gence for posttest application. An analysis of the results
for the main effect of grade level indicates that the second
and third grades once again differed significantly from the
first grade group beyond the one percent level of confidence.
Unlike the analyses of posttest total and posttest under-
standing, however, the third grade did prove superior to the
second grade in that it was significantly different from the
second grade in the analysis of posttest application beyond
the five percent level of confidence. The results of the
main effect of treatment variable yield similar results to
the analysis of posttest total and posttest application. All
three treatment groups differed significantly, beyond the one
percent level of confidence, from the control status. Since
the deductive approach differed significantly from the induc-
tive and intuitive approaches beyond the one percent level of
confidence, its superiority is well demonstrated. In a com-
plete reversal from the findings listed in table 11 for post-
test understanding, the intuitive approach proved superior
to the inductive and differed significantly from it beyond
the one percent level of confidence on posttest application.
For the main effect of sex, the findings were similar to
the other two analyses; the boys differed significantly from
the girls beyond the one percent level of confidence.

F
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Reliability Measures for Criterion Instrument

To determine the degree of consistency with which the
criterion instrument measured the ability of subjects to
understand and apply the selected concepts and generaliza-
tions in geography, coefficients of reliability were derived.
The total correct responses for the criterion instrument were
subdivided into odd and even categories; the same subdivision
for scores of understanding and application were also
attained. A coefficient of correlation was then attained for
each of these pairs of scores. Since the split-half technique
yields the correlation for only one-half of the test, it was
necessary to estimate the reliability coefficient for the
total test; for this purpose, the Spearman -Brown prophecy
formula (Thorndike, 1951, p. 580) was used.

Table 13 presents the means, standard deviations, and
estimated coefficient of reliability for the posttdst total
and the subdivision of the total score into posttest under-
standing and posttest application. It should be pointed out
that the data used to determine these particular outcomes
were the raw scores for individual pupils on the posttest.
These scores were not adjusted for pretest or intelligence
test scores as was the case with the major statistical analy-
ses for the study.

The data in table 13 point out that the overall co-
efficient of correlation for the total test was high; the
correlation of .86 demonstrates that the instrument measured
the ability of pupils to understand and apply the concepts
and generalizations in geography with a high degree of inter-
nal consistency. The correlation coefficients for posttest
understanding of .78 and posttest application of .83 also
yield a reasonably high degree of internal consistency for
the criterion instrument as it measured the ability of the
pupils to manifest these particular behaviors.

Descriptive Analysis of Statistical Data

The data presented in this section are a descriptive
analysis of the statistical data derived from the major
analyses for the study presented in tables 6, 7 and 8. The
purpose of this section is to present the mean scores for
each cell and main effect in the form et percentage scores
for the posttest total and for the subdivision of the totta
score into scores of understanding and application. This
will demonstrate the degree to which the subjects were able
to understand and apply the selected concepts and generali-
zations in geography as measured by the criterion instrument.

Tables 14, 15 and 16 present the mean percentage
scores on the criterion instrument for each cell and main
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effect. It will be recalled that the total possible score
for the criterion instrument was fifty-two; the division of
the total score into two subsections provided a possible
score of thirty-two for understanding and twenty for appli-
cation. The mean percentage scores presented in tables 14,
15 and 16 have been obtained by dividing the mean scores
adjusted by pretest and intelligence for each cell and main
effect by total possible scores for the criterion instru-
ment or its subdivision. These analyses include only the
scores for the experimental or instructional groups; the
control group received no instruction and thus is not
included.

The data in table 14 point out that the mean percent-
age score for each cell, with the exception of the inductive
and intuitive groups of first grade girls, range from 70 per-
cent to 80 percent. The main effect means for grade level
demonstrate that the second and third grade groups achieved
a 78 percent score for the criterion instrument as compared
to a 71 percent score for the first grade groups. The mean
percentage achievement score for the treatment groups re-
veals that the deductive group achieved an 80 percent score;
the inductive and intuitive groups attained a 73 percent
score. The mean percentage score for boys was 78 percent
while the girls attained a 73 percent score.

Table 15 summarizes the scores for understanding, a
subdivision of the total score, as percentages of the total
possible score for th66.-category in the criterion instru-
ment. With the exception of three first grade scores, the
mean percentage understanding scores for the cells are in
the 70 percent range. For the main effect of grade level,
the second and third grade groups achieved a 74 percent score,
while the first grade groups attained a 69 percent score.
An inspection of the main effect of treatments yields a 76
percent score for the deductive groups, 71 percent for the
inductive, and 70 percent for the intuitive groups. The
boys mean percentage score was 74 percent and the girls was
70 percent.

Table 16 inc2 , the mean percentage scores for
posttest application. she results show higher achievementfor the items measuring application than for the previous
analyses for posttest total or posttest understanding. With
the exception of the inductive and intuitive groups of
first grade girls, the cell mean percentage scores fall at
the upper end of the 70 percent to 80 percent range. The
mean grade level percentage scores yield a high of 86 per-
cent for the third grade groups followed by an 83 percent
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score for second grade groups and a 74 percent score for
the first grade groups. The main effect of treatments
demonstrates that the deductive group achieved a mean score
of 85 percent, the intuitive group 80 percent, and the
inductive group 78 percent. The mean percentage score for
boys was 83 percent compared to a 78 percent mean score for
girls.

Tables 17, 18 and 19 provide descriptive data con-
cerning the sample for the study. Table 17 presents cell
means and standard deviations for intelligence test scores.
Table 18 iCentifies the cell means and standard deviations
for pretest total scores. Table 19 summarizes the means
and standard deviations for intelligence and pretest scores
for the main effects of grade level, sex by grade level, and
treatment.

It is recalled that pretest and intelligence test
scores were used as covariance adjustors in the statistical
analysis of the criterion scores. The correlation between
intelligence test scores and criterion scores was .30; the
correlation between pretest scores and criterion scores
was .61.
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One of the main objectives for the study was to deter-
mine if the primary grade pupils in the sample could under-
stand and apply the selected concepts and generalizations in
geography. The evaluation of this objective is inextricably
interwoven with the statistical analysis by the groups-within-
treatments design utilized in the study. The expression of
the cell and main effect means expressed as percentages of
the possible scores for posttest total, posttest understand-
ing and posttest application, as measured by the criterion
instrument, yield descriptive data which assist in the evalua-
tion of this objective. The most meaningful data are the
mean percentage scores for the main effect of grade levels.
In the analysis of the posttest total, the mean nereentaae
scorer of 78 percentfdrthesecond and third grade - groups yield
evidence that these groups were able to achieve a reasonably
high degree of understanding and application of the selected
concepts and generalizations in geography as measured 'by the
criterion instrument. The mean percentage score of 71 percent
achieved by the first grade groups is encouraging particu-
larly when viewed with the descriptive data from teacher
questionnaires and interviews.

The difference between the mean percentage scores for
understanding and application is interesting. A comparison
of the main effect mean percentage scores presented in
tables 14, 15 and 16 indicates that pupils performed better
on items measuring application than items measuring under-
standing. Understanding, as defined and developed in the
criterion instrument, called for pupils to demonstrate com-
prehension of the causal or logical relationships necessary
to the attainment of concepts and generalizations. Appli-
cation called for the pupil to apply concepts and generaliza-
tions, presumably understood, in novel situations. The re-
sults indicate that pupils were able to apply the concepts
and generalizations more readily than they could demonstrate
attainment of understanding. This phenomenon could be a
function of the criterion instrument itself. It is possible
that the criterion instrument failed to measure fully the
understanding of the concepts and generalizations which
pupils had attained. The findings could have been the re-
sult of the application items themselves which the pupils
may have found more comprehensible than the items measuring
understanding.

From the analysis of the mean percentage scores pre-
sented in tables 14, 15 and 16, the investigator concludes
that the culturally advantaged primary grade pupils involved
in the sample for the study demonstrated ability to under-
stand and apply the selected concepts and generalizations
in geography. This is particularly true of thu second and
third grade groups involved in the study. The first aradp
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groups demonstrated an acceptable degree of understanding
and application as measured by the criterion instrument.

Inter retation of the Results of the
Statistical Analyses

One of the objectives of the study was to determine
the most appropriate grade level at which a study of the
selected concepts and generalizations could begin. A quick
inspection of the analyses would indicate that the second
and third grades would be the appropriate levels to initiate
a study of this type for the Fopulation specified. However,
the fact that the first graders whn received instruction
were able to achieve a score of 71 percent, as measured by the
criterion instrument, should not be overlooked. The descrip-
tive data to be presented in a later section of this report
may give a different perspective on their performance on the
criterion instrument. While the results for the second and
third grade groups were significantly different from the
first grade groups, one should not totally discount the
score achieved by the first graders. The nature of the con-
cepts and generalizations dealt with in the study and the
nature of the testing situation and the criterion instrument
indicate that the first graders were able to do quite well
under the circumstances.

The superiority of the deductive or verbal reception
approach to instruction was clearly demonstrated in the
analysis of data. This group differed significantly from
the other treatment variables and the control status beyond
the one percent level of confidence in all analyses. This is
not surprising when one considers that verbal reception learn-
ing is generally characteristic of most instruction at the
elementary school level. It must also be recognized that
the inductive and intuitive approaches used in the study were
effective means of instruction when compared with the control
status. The fact that no significant difference between the
inductive and intuitive approaches was found on the analysis
of posttest total while significant differences were found
in favor of the inductive approach in the analysis of post-
test understanding and the intuitive approach in the analysis
of posttest application raises many questions.

A recognition of the fact that the intuitive group
and the inductive group did not differ from each other in the
analysis of posttest total was of considerable interest to
the investigator. An a priori assumption by the investigator
was that the inductive group would differ significantly from
the intuitive approach. This assumption was based on the
following facts: (1) Some of the instructional programs at
the primary grade level, notably in science and in the new
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approach; (2) The characteristics of the intuitive approach,
as defined in this study and developed in the lesson guides,
were radically different for primary grade pupils in terms of
the lack of reward structure, and in terms of the lack of
"closure" at the end of the lessons. For these reasons, it
was assumed that,the inductive approach would be superior to
the intuitive approach in the analysis of posttest total.

It would be difficult, if not impossible, to account
for the significant differences in favor of the inductive
approach over the intuitive in the analysis of posttest
understanding and for the intuitive approach over the induc-
tive in the analysis of posttest application. This is par-
ticularly true in the analysis of the application scores as
measured by the criterion instrument. The intuitive approach
did not call for the pupils to verbalize the concepts and
generalizations at the end of a particular lesson, whereas
the inductive approach did. In fact, the intuitive approach
only provided the pupils with key questions which would tend
toward the attainment of the concepts and generalizations
and then allowed them to discuss these among themselves with-
out rewards or sanctions from the teacher. It could be that
the nature of the criterion instrument had something to do
with the occurrence of this phenomenon. In any event,
further investigation would have to be undertaken in order
to explain adequately these findings.

The fact that the boys differed significantly from
girls in all the analyses was not surprising. Research
(Tyler, 1960) indicates that boys generally perform better
than girls in work involving abstract relationships. This
fact undoubtedly accounts for the superior performance on
the part of the boys. The nature of the concepts and
generalizations selected for the study, which dealt pri-
marily with the physical aspects of areal homogeneity related
to the desert and the tropical rainforest, may have been
more interesting to boys and thus had some effect on their
superior performance.

The fact that the interactions proved to be statis-
tically not significant indicates that no particular com-
bination of grade level, instructional approach or sex
could be identified as differing significantly from others.
It was assumed, prior to the study, teat a particular in-
structional approach might prove to be more effective than
others with a given grade level or sex. This was not veri-
fied in the statistical analyses.
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'Presentation of Descri tive Data: I

A questionnaire was prepared for the experimental
teachers to sample their opinions about the' experiment, the
materials used for instruction and pupil attainment of the
concepts and generalizations. The items used in the ques-
tionnaire and the frequency of responses follow:

Questionnaire for Teachers of Experimental
Groups with Frequency of Response

1. Do you feel that your pupils were able to understand the
concepts and generalizations included in the study?

a. Yes (9) No (0) .

b. All of them (6) Some of them (3) None of them (0)

2. Do you feel that the posttest will adequately represent
the degree of understanding which pupils have of the
concepts and generalizations included in the study?

a. Yes (2) No (2) Not sure (5)

3. Do you feel that the films used for the study were
successful in bringing about an understanding of the con-cepts and generalizations included in the study?

a. Yes (9) No (0)
b. Highly successful (3) Generally successful (6)

Unsuccessful (0)

4. Do you feel that the filmstrips used for the study were
successful in bringing about an understanding of the con-cepts and generalizations included in the study?

a. Yes (0) No (0)
b. Highly successful (4.) Generally successful (5)

Unsuccessful (0)

5. Would you say that the films or the filmstrips were
generally more successful in bringing about an understand-
ing of the concepts and generalizations included in the
study?

a. Films (2) Filmstrips (2) Both films and
filmstrips (4) Not sure (1)
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6. Do you feel that the instructional approach you used was
successful in bringing about an understanding of the con-
cepts and generalizations included in the study?

a. Yes (9) No (0)
b. Highly successful (2) Generally successful (7)

Unsuccess2u1 (0)

7. Do you feel that another :alstructional approach would have
been successful with your pupils?

a. Yes (6) No (0) Maybe (2) I don't know (1)

8. Do you feel generally that the films and filmstrips were
appropriate for viewing by the primary grade children?

a. Yes (8) No (1)
b. Highly apprppriate (1) Generally appropriate (8)

Inappropriate (0)

9. Do you feel that this type of approach to social studies
would be generally valuable for primary grade children?

a. Yes (6) No (0) Possibly (3)
b. highly valuable (4) Generally valuable (5)

Not valuable (0)

Two of the respondents to question one had selected the
second alternative in part b of the question, but in doing so
they crossed out the word some and inserted the word most.

Summar of Results of Teacher Questionnaire.--A gen-
eral review of the questionnaire reveals that the teachers
were quite sure that pupils had attained most, if not all, of
the concepts and generalizations included in the study. The
majority of them were unsure about the ability of the post-
test to represent adequately the degree of understanding
which they felt the pupils had attained. They felt that the
films and filmstrips were successful means of instruction
but they were divided in their opinions as to which were the
most valuable. The teachers stated that other instructional
apprm.zAes would have been successful with their pupils.
They generally felt that the films and filmstrips were
appropriate for viewing by primary grade children and they
gene-ally agreed that this type of approach to primary grade
social studies would be valuable.

Interviews with Teaopza_auuerkatatal_graua...In
order to assess more fully the attitude of the nine experi-
mental teachers toward the study, they were interviewed in-
dividually or in groups of two. These interviews enabled



the investigator to probe more deeply into the answers
which the teachers recorded on the questionnaire.

The majority of the teachers were pleased with the
study and the learnings which their pupils had acquired. For
the most part, they felt that the posttest would not repre-
sent 'he degree of understanding which they felt their
pupils had attained; this they indicated was due to the com-
plexity and length of the instrument. The teachers were
quite critical of certain aspects of the study. For example,
they felt that the lessons were too long and, in many cases,
there was too much material crammed into a lesson. They
felt quite strongly about the redundancy of the materials;
they felt that fewer films and filmstrips could have been
used with the same results achieved.

Perhaps the most serious criticism from the teachers
was their feeling that the pupils should have been more
actively involved in other types of activities rather than
just viewing audio-visual materials and discussing them.

The reaction of the teachers to the particular films
and filmstrips which were used in the study was interesting.
The questionnaire indicated that the teachers were divided
in their opinions as to which were more successful. It should
be remembered that all of the films and filmstrips were
designated by their producers as appropriate for intermediate
grades, the secondary school, or adult audiences. For the
most part, the films designated for the intermediate grades
were the travelogue type of film which were characterized by
family living in other lands. The presented the con-
cepts and generalizations included in this study very gen-
erally but did not highlight them. The films which were most
appropriate, from the point of view of content, were the bio-
logical or ecological type film on the desert and the tropi-
cal rainforest designed for secondary school students. While
the narration for these films was far above the general
vocabulary level of the primary grade pupils, the concerts
selected for study were more specifically presented in these
films than in any others. The teachers, however, felt that
the pupils did learn a great deal from these films. The one
lesson which the students and teachers agreed was the most
outstanding, from the point of view of interest on the part
of the pupils and the content presented was the lesson which
included the U. S. Air Force Training Film, "Jungle Sur-
vival." The pupils manifested a keen interest in this film
and the teachers felt that they learned a great deal from it.

The filmstrips were generally more narrow in the
scope of presentation and thus the teachers felt that they
were more advantageous in the presentation of the specific
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concepts and generalizations included in the study. The use
of filmstrips also offered the possibility of stopping for
discussion on particular frames. However, the teachers
agreed that it would be necessary to use both films and
filmstrips in future studies.

Seven of the nine teachers expressed uncertainty
about the performance of pupils on the criterion instrument
as an adequate measure of the understanding which their
pupils had attained. The general feeling expressed in the
interviews was that the pupils learned much more than the
test would demonstrate. If one relates the subjective opin-
ion of the teachers to the results of the criterion instru-
ment as expressed in mean percentage scores for the total
test, the 71 percent score attained by first graders and the
78 percent scores of the second and third grade groups may
be a low estimate of their ability to undsrstand and apply
the selected concepts and generalizations in geography. One
must keep in mind that the nature of the criterion instru-
ment was quite different from the usual type of achievement
testing found in the primary grades. The administration of
the test by a tape recording was also a new experience for
pupils. These factors may account for the observed achieve-
ment scores for the criterion instrument.

Presentation of Descriptive Data: II

Questionnaire for Parents.--In order to gain illforma-
tion on cu.i.ttFgs in tife home environment which may
have influenced performance on the pretest, a questionnaire
was sent to parents of the pupils involved in the study.
Questions were included to determine if the child had lived
in or visited areas classified as desert or tropical rain-
forest. A question sought to determine if friends or rela-
tives had visited these areas and subsequently talked with
the pupils about them. Items assessing the type of books or
magazines which may have been available in the home were
sought as well as an indication as to whether the child had
viewed slides or movies outside of the home which dealt with
these two regions. The parents were asked to make comments
about the degree of interest which the children had shown at
home about the study and they were invited to make additional
comments. Table 20 includes the questions and frequency of
response for the Parent's Questionnaire. The lack of con-
sistency in the total response for the questionnaire is due
to the fact that some parents did not respond to all
questions.

If the answer yes was given to any of the questions,
the parents were requested to explain or in some cases to
list information to help clarify the information gathered.
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Five parents stated that they had lived in desert
regions. Four of these parents indicated that their children
had lived in the southwestern section of our country in regions
classified as desert. The one area most frequently mentioned
was Arizona. One of the respondents indicated that the family
had lived for nine years in Saudi Arabia.

The sixteen respondents who indicated, in question
two, that they had taken their child to visit these regions
mentioned the deserts of the southwestern United States as
the regions visited. One family had lived in the Middle
East. Thirty parents indicated that their child had been
exposed to travel experiences of relatives and friends; in
most of these cases, slides or films of these area had been
shown to the children.

One hundred fifteen parents reported that there are
written or pictorial materials in the home which dealt with
the desert and tropical rainforest. Most frequently men-
tioned were the National GeggraphiLamplat, the Life Nature
Library Series, The World We Live In, and encyclopedias of
various kinds. Forty-seven parents reported that their chil-
dren had seen slides or movies outside of the home which
dealt with these two regions. The film mentioned most fre-
quently was Walt Disney's "The Living Desert.'

While questionnaires were retigmed.from approximately
two-thirds of the parents of the children involved in the
study, the data reveal that the cultural influences in the
home may have had some:ling to do with the relatively high
scores on the pretest. The grand mean for the pretest was
30.13. This represents 57 percent of the possible correct
items on the criterion instrument. The data lend further
evidence to the description of the subjects as culturally
advantaged primary grade pupils. Not to be overlooked is
the fact that the mean intelligence score for the sample
was 120.16 with a standard deviation of 13.5. Undoubtedly,
this had a considerable effect on the performance of the pupils
on the criterion instrument and during the expetimente
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CONCLUSIONS AND RECOMMENDATIONS

A main objective of the study was to determine if
culturally advantaged primary grade pupils could understand
and apply the selected concepts and generalizations in geog-
raphy. The analysis of the results in terms of mean percent-
age scores for the criterion instrument gives evidence that
the pupils were able to attain the concepts and generaliza-
tions specified for the study. The second and third grade
instructional groups achieved a 78 percent mean score on the
total posttest; the comparable score for the first grade
groups was 71 percent. When the total score was subdivided
into score for understanding, the second and third grade
groups attained a mean score of 74 percent while the score
for the first grade groups was 69 percent. The scores for
posttest application demonstrated a mean achievement score
of 86 percent for the third grade instructional groups,
83 percent for the second grade groups and 74 percent for
the first grade groups. The descriptive data in the form of
questionnaires for teachers and interviews with them, give
further evidence that the pupils were able to attain the con-
cepts and generalizations specified for the study.

While the results for the second and third grade in-
structional groups were consistently higher than those for
the first grade groups, one Should not discount the first
grade achievement. The first grade teachers, in particular,
felt that the nature of the criterion instrument did not
allow their pupils to demonstrate the degree of attainment
of the concepts and generalizations which were included in
the study. Their general feeling was that their pupils
gained much more from the study than the criterion instrument
would reveal. On the basis of the data presented, the in-
vestigator concludes that the pupils specified in the study
demonstrated a satisfactory degree of ability to understand
and apply the selected concepts and generalizations in
geography.

One could infer from the sample to the population in
terms of this major outcome. All primary grade pupils in the
Weston, Massachusetts, Public Schools would be capable of
demonstrating a satisfactory degree of attainment of the con-
cepts and generalizations which were specified for the study.

One of the major objectives of the study was to deter-
mine the most appropriate grade level at which instruction
would best be initiated in order to arrive at an attainment
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of the selected concepts and generalizations. The fact that
the second and third grade groups did not differ significantly
from each other, except in the analysis of posttest applica-
tion, indicates that the second grade would be an appropriate
level to begin such a study. However, while the statistical
analysis of data yields significant differences between the
first grade and the second and third grades in terms of per-
formance on the criterion instrument, the gross difference in
mean scores was not that great. The mean score for the ex-
perimental first grade groups of 36.81 yields a 71 percent
score out of the total possible score while the mean score for
the experimental groups in the second grade of 40.38 and
third grade of 40.64 yield a 7 percent score. If one takes
into account the results of the descriptive data from the
teachers' questionnaire the indication is that all of the
pupils gained more out of the study than the criterion scores
may have indicated. In any event, the second and third grades
are appropriate grade levels to begin a study of this type,
and a reasonable doubt may be raised as to whether this type
of study would be totally inappropriate for first grade
pupils in the specified population. Further experimentation
would be called for to verify this position for first grade
pupils.

While it is inappropriate to draw any inferences to
populations other than the one specified in the study, a ten-
tative hypothesis might be formed that similar results might
emerge with primary grade pupils in other high socio-economic
suburban communities with similar mean intelligence scores.
Replication would be necessary to verify this hypothesis.
Certainly, the replication of the study in other community
types would be necessary before any generalizations of this
study could be made to the parameter of primary grade pupils.

The statistical analyels of data yielded significant
differences in favor of the deductive or verbal reception
learning approach over all other instructional approaches.
While the inductive and intuitive approaches differed signifi-
cantly from the control status, they did not differ from each
other in the analysis of posttest total. In the case of
posttest understanding, the inductive group differed signifi-
cantly from intuitive and in the analysis of posttest appli-
cation the intuitive group differed significantly from the
inductive group.

One can conclude that the deductive or verbal recep-
tion learning approach would be the most effective instruc-
tional approach for the population under the particular con-
ditions specified in the study. This approach is direct,
efficient and effective. It is direct in that it immediately
presents the pupil with the outcomes for his learning and



then gives him the opportunity to develop understanding by
applying this to concrete instructional materials. It is
efficient because it is less time consuming than the guided
discovery or intuitive approaches. Its effectiveness, as
measured by the criterion instrument, is unquestioned under
the conditions specified in the study.

One cannot overlook, however, the benefits which may
have accrued from the use of the inductive and intuitive
approaches since they did differ significantly from the con-
trol status. These approaches may produce desirable attitudes
toward learning and they did assist in the attainment of the
concepts and generalizations specified, though achievement
was not as significant as that for the deductive group. The
intuitive approach, which was truly experimental in the
development of this study, is certainly worthy of further
investigation as an instructional approach since it did pro-
duce statistically superior results to the inductive approach
in the analysis of posttest application.

One can conclude that the materials used for in-
structional purposes did aid in the attainment of the speci-
fied concepts and generalizations. This, however, does not
indicate that the use of other instructional materials would
be inappropriate. The films and filmstrips selected as the
primary material for the presentation of data to pupils were
designated for audiences other than primary grade pupils.
This raises many interesting questions since materials for
the presentation of specific concepts and generalizations of
the type included in this study generally have not been
specifically developed for primary grade pupils. Once again,
the use of these materials can be inferred only to the
population specified for the study and inferences to the
other populations would depend upon further verification by
replication.

Of considerable interest was the grand mean score of
30.13 attained by the samide on the pretest. While the pre-
test scores were used as covariate adjustors in analysis of
the posttest outcome, one cannot discount the fact that the
sample attained a mean pretest score which represented 57
percent of the total possible score for the criterion in-
strument. This does indicate that the pupils in the sample
possessed a considerable amount of knowledge about the two
physical geographic regions selected for study prior to
formal instruction. This lends considerable validity to the
contention that educators tend to underestimate the knowledge,
the ability and the interests which the primary grade pupils
have of areas other than those genc."Ally included for the
primary grade social studies program. It also points out a
need for further research to ascertain prior knowledge which
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primary grade pupils may have in other related social studies
disciplines. While a tentative hypothesis may be generated
to similar community types, further verification regarding
this fact would be reauired.

While no specific inferences can be drawn from the
descriptive information derived from the questionnaires and
interviews, many interesting data did emerge. The pupils
involved in the study manifested a considerable amount of
interest and enthusiasm for the study and this may indicate
that the type of subject matter employed and the particular
approaches used are of considerable value for primary grade
pupils in the population. The teachers also felt that the
pupils learned a great deal more than would be measured by
the criterion instrument. The teachers expressed the opinion
that the films and filmstrips were appropriate means of in-
struction for primary grade children in the sample. This
raises some interesting questions about the general use of
these iedia for other social science disciplines for the
population described in the study.

In essence, this study could be construed as an
attempt to verify Bruner's hypothesis concerning the ability
of young children to learn various disciplines. On the
basis of the evidence collected, one could conclude that
this hypothesis was true as it related to the population,
the discipline of mography, and the concepts and generaliza-
tions selected from that discipline by this study. While
the inferences drawn from this study are limited to t
specified population, the results do tend to lend creu.ence
to Bruner's hypothesis.

Summary of Conclusions

Based upon an analysis of the statistical and descrip-
tive data gathered in this study, the following conclusions
have been derived:

1. The culturally advantaged primary grade pupils
specified in the population for the study demonstrated a
satisfactory degree of ability to understand and apply selected
concepts and generalizations in geography.

2. The second and third grade pupils in the popular
tion generally demonstrated equal ability to understand and
apply the concepts and generalizations in geography selected
for the study. Therefore, the second grade is an appropriate
level to begin a study of this type.

3. The results for the first grade pupils in the
population give sufficient evidence of their lbility to
understand and apply the concepts and generalizations in
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geography selected for study to warrant further consideration
for their inclusion in an instructional program of this type.

4. The superior achievement of boys in the study at
all grade levels gives evidence that the specific subject
matter and instructional approaches are more effective learn-
ing experiences for them than for girls.

50 The three approaches to instruction utilized in
the study were effective means of bringing about the under-
standing and application of the selected concepts and general-
izations in geography, when compared to control groups.

6. The deductive or verbal reception learning approach
was clearly superior to all other approaches in assisting
pupils to understand and apply the selected concepts and
generalizations in geography.

7. The culturally advantaged primary grade pupils
included in the study gave evidence of a considerable amount
of knowledge, prior to instruction, about the two physical
geographic regions selected for study.

80 The instructional materials used in the study
were effective means of assisting pupils to understand and
apply the selected concepts and generalizations in geography.

90 Bruner's hypothesis that "any subject can be
taught effectively in some intellectually honest form to any
child at any stage of development" is confirmed in this study
as it related to : 1) the population of culturally advan-
taged primary grade children; 2) the discipline of geography;
and 3) the specific concepts and generalizations in geog-
raphy selected for the study.

Recommendations for Further Stud

Based on the data collected by this study at the
theoretical, statistical and descriptive levels, the follow-
ing recommendations are made for further study:

1. The study should be replicated in a random sample
of similar community types to the one in which the study took
place to verify the findings of this study as they might
apply to these communities.

20 The study should be replicated in a random sample
of other community types to determine if the findings of this
study would be applicable and generalizable to the parameter
of primary grade pupils.
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3. Similar studies should be conducted with the same
population specified in the study to determine if other con-
cepts and generalizations within the discipline of geography
would produce comparable data.

40 Studies should be conducted with the population
specified in the study in other social science disciplines to
determine if similar findings would result. Once conducted,
these studies should be replicated in similar and different
community types to determine if the findings could be
generalized°

5. Evaluation instruments for this particular study
should be extended to include more than one means of data
gathering for statistical analyses° Data gathering on the
basis of individual interviews with subjects could be
developed and non-parametric statistical analyses might be
used.

6. The particular criterion instrument utilized in
the study should be revised on the basis of item analysis so
that it would be less complicated and less confusing for
first grade pupils.

7. In a replication of the study, delayed testing
should be introduced, after a considerable time lapse, to
determine if particular instructional approaches have
greater retention value than others.

8. In a replication of the study, the three in-
structional approaches should be used with differing achieve-
ment groups of high, average and low achievers, within the
primary grade levels, to determine if specific instructional
approaches are more appropriate for particular achievement
levels.

9. In a replication of the study, an attempt might
be made to combine features of the inductive and deductive
approaches to determine its relative effectiveness in compari-
son with the single approaches which were employed.

10° Further experimentation should be attempted with
the intuitive approach in other social science disciplines
to investigate further its value as an instructional approach
for elementary school pupils°

11. Films dealing with specific environmental aspects
related to this study which were specifically designed for
older audiences should present revised sound tracks which
would be more appropriate for the language ability of primary
grade pupils°
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12. In a replication of the study, an attempt should
be made to modify the instructional approaches to include
more diversified activities in keeping with the general
approach for primary grade pupils. Activities in art, music,
and the language arts should be included.

13. In a replication of the study, the time period
should be extended from the four weeks employed to a longer
period of time to determine what effect this may have on the
outcomes of the study.

14. Further research is needed to:

a. Clarify the process of and give more precise
definition to concept formation or concept attainment as it
relates to the social studies program for primary grade
pupils..

b. Clarify the process of concept formation or
concept attainment as it relates to specific instructional
approaches for primary grade children.

c. Attain a better understanding of concept for-
mation or,concept attainment as it relates directly to verbal
learnings of a substantive nature in the social studies pro-
gram for primary grade pupils.

d. Determine the amount of knowledge which primary
grade pupils have of specific concepts and generalizations in
geography prior to instruction.

e. Determine the amount of knowledge which pri-.
mary grade pupils have of concepts and generalizations from
other social science disciplines.

f. Verify Bruner's hypothesis that "any subject
can be taught effectively in some intellectually honest form
to any child at any stage of development;" this is par-
ticularly true of the primary grade child in relation to
specific social science disciplines.
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APPENDIX A

TABLF 1

TEST ITEMS MEASURING UNDERSTANDING
AND APPLICATION

Concepts and Understanding-- Application--

Generalizations Test Items Numbered Test Items Numbered

Di 1 10, 11

D2 5, 6. 10, 11

2 9

3.1 4
9

D5 7, 8 9

D6 71 8 9

J1 -12 18

J2 13 18, 19

J3 14. 17, 18

15 19

16 21

J6 13, 20 22

D
3

D4

J4

J5
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TABLE 2

ANALYSIS OF VARIANCE FOR POSTTEST TOTAL

Source df SS

MEW

MS F P

Between Grades
Between Treatments
Between Sex
Grades x Treatments
Grades x Sex
Treatments x Sex
Grades x Treatments
Within
Total

2 758.50 379.25 .13.52 4,..01a
3 2175.46 725.15 25.85 <.01a
1 264.87 264.87 9.44 (.01a
6 264.20 44.03 1.57 ..
2 41.42 20.71 ..

3 14.67 4.89
x Sex 6 47.95 7.99

190
$328.96

28.05
213 8896.02

I

aSignificant beyond the 1% level of confidence
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TABLE 3

ANALYSIS OF VARIANCE FOR POSTTEST OUTSTANDING

Source df SS MS F P

Between Grades 2
Between Treatments 3
Between Sex 1
Grades x Treatments 6
Grades x Sex 2
Treatments x Sex 3
Grades x Treatments x Sex 6
Within 190
Total 213

111111MAIM

185.90
681.16
102.53
136.03
1798
22..82
19.77

2235.48
3401.67

92.95 7.8 .,,,,01,,

227.05 19.2 <.01:
102.53 8.7 <.01'
22.67 1.9
8.99 ..

7.61 .. ..

3.30 .. 4,

11.77

aSignificant beyond the 1% level of confidence
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TABLE 4

ANALYSIS OF VARIANCE FOR POSTTEST APPLICATION

Source df SS

Between Grades
Between Treatments
Between Sex
Grades x Treatments

MONIMIIM

MS F P

2 254.97 127.49 15.7 .01a
3 409.99 136.66 16.8

6
.01a

1 45.71 45.71 5. 4c. 05b
6 55.11 9.18 1.1 ..

3.86
3.52
4.19
8.13

Grades x Sex 2 7.72
Treatments x Sex 3 10.55
Grades x Treatments x Sex . 6 25,16
Within 190 1545.11
Total 213 2354.33

.1101111==.11.11.1Nit"

aSignificant beyond the 1% level of confidence.

bSignificant beyond the 5% level of confidence.
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TABLE 5

SUMMARY TABLE: DISPOSITION OF HYPOTHESES;
ANALYSIS OF VARIANCE OF POSTTEST TOTAL,

POSTTEST UNDERSTANDING AND POSTTEST APPLICATION

Hypotheses

711111111111111711111111111111MMINO, .11MMEM11

Disposition Level of Confidence

(a) Posttest Total

1
2

3
4
5
6
7

Reject
Reject
Reject
Accept
Accept
Accept
Accept

1% level
1% level
1% level

Ilialgtest Understandim

1 Reject 1% level
2 Reject 1% level
3 Reject 1% level
4 Accept
5 Accept
6 Accept
7 Accept

121 Posttest Application

1
2

3
4
5
6
7

Reject 1% level
Reject 1% level
Reject 5% level
Accept
Accept
Accept
Accept
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TABLE 6

CELL AND MAIN EFFECT MEANS COVARIANCE ADJUSTED BY
PRETEST AND INTELLIGENCE FOR POSTTEST TOTAL

Experimental Treatments Total
v'rad and Control Status Grade
eve]. Sex - Level

Ind.
a

Ded. Int. Cont. Means

37.06 42 17 37 12 28.84)
34.60

G 33.01 38.91 32.60 27.10

B 41.57 42.37 39.$2 36.35

3

G

B

G

39.13 42.02 37.39 32.53

39.46 41.86 41.70 36.61

39.21 41.11 40.51 33.$9

Total
eatment 38.24 41.41 38.19 32.55
Means

Total
Sex Means

Boys Girls

38.74 36.4

38.90

9.29

aInd. = Inductive; Ded. = Deductive; int.
Intuitive; Cont. = Control.
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TABLE 7

CELL AND MAIN EFFECT MEANS COVARIANCE ADJUSTED BY PRETEST
AND INTELLIGENCE FOR POSTTEST UNDERSTANDING

Grade
Level Sex

Experimental Treatments
and Control Status

Ind. Ded. Int. Cont.

22.39 25.65 21.45 17.6$

20.17 23.33 19.32 15.57

24.16 24.60 24.03 21.37

23.50 24.34 21.93 19.20

22.68 24.27 24.0$ 22.47

23.80 23.79 22.67 20.12

2

3

Total
Treatment
'Means

22.78 24.33 22.25 19.40

Tots Total
Grade Sex Means
Leve
Means

Boys Girls

20.7' 22.90 21.4

22.89

22.9
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TABLE 8

CELL AND MAIN EFFECT MEANS COVARIANCE ADJUSTED BY PRETEST
AND INTELLIGENCE FOR POSTTEST APPLICATION

..rsal.

Grade
Level Sex

Experimental Treatments
and Control Status

Ind. Ded. Int. Cont

14.5$ 16.52 15.7k 10.92

P. 12.75 15.39 13.07 10.9

B 17.45 17,22 16.22 15.37

G 15.79 17.60 15.50 13.48

B 16.92 17.59 17.7$ 14.22

G 15.6$ 17.15 17.$2 13.9$

Total
Treatment
Means

15.53 16.91 16.02 13.15

Total
Grade
Level
Means

Total
Sex Means

Boys Girls

13.7 15.88 14.93
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TABLE 9

SUMMARY TARLE: MAIN EFFECT MEANS COVARIANCE ADJUSTED
BY PRETEST AND INTELLIGENCE FOR POSTTEST TOTAL,
POSTTEST UNDERSTANDING AND POSTTEST APPLICATION

Main
Effects

Posttest Posttest Posttest
Total Understanding Application

Grade Level Gr. 1

Gr. 2

Gr. 3

34.60

38.90

39.29

Treatments Ind.

Ded.

Int.

Cont.

38.24

41.41

38.19

32.55

20.70

22.89

?.2.98

13.74

16.08

16.39

22.78

24.33

22.25

19.40

15.53

16.91

16.02

13.15

Sex Boys

Girls

38.74

36.45

22.90

21.48

-AIVIOlai

15.88

14.93
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ot 4.

TABLE 10

SUMMARY OF TESTS OF SIGNIFICANCE FOR DIFFERENCES BETWEEN
ADJUSTED MEANS FOR POSTTEST TOTAL

Main Difference Between P
Effect d 1%a d Means

Grade .72 .55 Gr. 2 - Gr. 1 4.30 4c.01c
levels Gr. 3 - Gr. 1 4.69 t .01,

Gr. 3 - Gr. 2 .39 >.054

Treatments 2.63 1.99 Ind. - Cont. 5.69 <.01c
Ded. - Cont. 8.86 <.01c
Int. - Cont. 5.64 <.01C
Ded. - Ind. 3.17 .01`:
Ind. - Int. .05 )405Q
Ded. - Int. 3.22 .01c

Sex .59 .45 Boys - Girls 2.29 <Alc

aThe critical difference value at the 1% level of
confidence.

bThe critical difference value at the 5% level of
confidence.

cSignificant beyond the 1% level of confidence.

dNot significant. .
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TABLE 11

SUMMARY OF TESTS OF SIGNIFICANCE FOR DIFFERENCES BETWEEN
ADJUSTED MEANS FOR POSTTEST UNDERSTANDING

Main
Effect d S d 5%

Difference Between
Means P

Grade
levels .47 .35 Gr. 2 - Gr. 1 2.19 <.01a

Gr. 3 - Gr. 1 2.28 <.01a
Gr. 3 - Gr. 2 .09 05b

Treatments .54 .41 Ind. - Cont. 3.38 <.01a
Ded. - Cont. 4.93 <.01a
Int. - Cont. 3.10 <.01a
Ded. - Ind. 1.55 :.011,1,

Ind. - Int. .53 1(.05'
Ded. - Int. 2.08 <001a

Sex .56 *47 Boys - Girls 1.42 <.01a

aSignificant beyond the 1% level of confidence.

bNot significant.

cSignificant beyond the 5% level of confidence.
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TABLE 12

SUMMARY OF TESTS OF SIGNIFICANCE FOR DIFFERENCES BETWEEN
ADJUSTED MEANS FOR POSTTEST APPLICATION

Main
Effect d 1% d 5%

Difference Between
Means

Grade .39 .30 Gr. 2 - Gr. 1 2.34 4.,.01a
levels Gr. 3 - Gr. 1 2.65 <...01!

Gr. 3 - Gr. 2 .31 .05u

Treatments .45 .34 Ind. - Cont. 2.38 <.01a
Dee. - Cont. 3.76 t:01!
Int. - Cont. 2.87 <Or
Ded. - Ind. 1.38 <Ala
Int. - Ind. 49 <.Ola
Ded. - Int. .89 .01a

immowsulleik.

Sex .40 .31 Boys - Girls .95 <Ala

a
Significant beyond the I% level of confidence.

bSignificant beyond the 5% level of confidence.
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TABLE 13

SUMMARY TABLE: MEAN, STANDARD DEVIATION AND ESTIMATED
COEFFICIENT OF RELIABILITY FOR POSTTEST TOTAL, POSTTEST

UNDERSTANDING AND POSTTEST APPLICATION

Source
Estimated

Mean Standard Coefficient of
Deviation Reliabilitya

Posttest Total-Odd
Posttest Total-Even

Posttest

Posttest

Posttest
Posttest

Understanding-
Odd

Understanding-
Even

Application-Odd
Application-Even

19.43 4.30
18.03 4.42

11.45

10.63

7.99
7.40

2.78

2.78

1.92
2.14

.86

.78

.83

Formula.
aDerived from the use of the Spearman-Brown Prophecy
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TABLE 14

CELL AND MAIN EFFECT MEANS COVARIANCE ADJUSTED BY PRETESTAND INTELLIGENCE EXPRESSED AS PERCENTAGE OF
POSSIBLE SCORE FOR POSTTEST TOTAL

Grade
r evel

ex
Experimental Treatments Mean

Grade
Mean Sex
Percentage

Ind. Ded. Int.
Level

rercentage Boys Girls

1
B 71 81 71

71 78 73G 63 75 63

2
B 80 81 77

78G 75 81 72

3
76 81 80

78
G 75 79 78

Mean
eatment 73 80 73vercentale
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TABLE 15

CELL AND MAIN EFFECT MEANS COVARIANCE ADJUSTED BY PRETEST
AND INTELLIGENCE EXPRESSED AS PERCENTAGE OF
POSSIBLE SCORE FOR POSTTEST UNDERSTANDING

rade
evel

ex
Experimental Treatments Mean

Grade
Level

Percentage

Mean Sex
Tercentage

Ind. Ded. Int. Boys Girls

1
B 70 80 67

69 74 70
G 63 73 60

2
B 76 77 75

74
G 73 76 69

3

B 71 76 75
74

G 74 74 71

Mean
reatment 71 76 70
Percentage
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TABLE 16

CELL AND MAIN EFFECT MEANS COVARIANCE ADJUSTED BY PRETEST
AND INTELLIGENCE EXPRESSED AS PERCENTAGE OF
POSSIBLE SCORE "OR POSTTEST APPLICATION

ex
Experimental Treatments Mean

Grade
Level

Ind. Ded. Int. Percentage

79

88 8

86 8

Mean
reatment 78 85 80
Percenta e

74

83

86

INIP

Mean Sex
Percentage

Boys Girls

78
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TABLE 17

CELL MEANS AND STANDARD DEVIATIONS FOR INTELLIGENCE TEST
SCORES USED AS A COVARIATE I THE ANALYSIS

OF CRITERION SCORES

Grade
Level ex

Experimental Treatments and Control Status

Inductive

...

Deductive

...

Intuitive

er. . dr.

Control

ir

1
B .101.78 1 . 8 11 .00 14. 1 12 .4 112.56.12.71

G 116.22 13.17

9.05

115.3,

122.3

12.1

7.94

127.67

122.22

15.41

9.1

114.22 .7

7.
2

B 123.11

G

B

122 46

122.11

12.30

13.79

1411

121.56

11.88

1 .68

129.7

120.78

1 . 0

8

.10.00

126. 3

114.11

.8

12.0
3

G 122.8 8.06 123.67 10.76 129.56 6.66 117. 6 20. 6
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TABLE 18

CELL MEANS AND STANDARD DEVIATIONS FOR PRETEST TOTAL SCORES
USED AS A CCVARIATE IN THE ANALYSIS

OF CRITERION SCORES

Grade
evel

Experimental Treatments and Control Status
Sex

.

Inductiver Deductive

a- aft

Intuitive

TE r Control

0
1

B 26.33 12.59 26.44 9.92 31.66 11.12 24.11 12.65

26.78 7 *41 21.5512.80 21.67 8.60 19.67 10.25

3

B 32.7.8 4.78 29.11 8.86 36.11 2.38 34.89 5,1

G

B

32.33

35.11

6.65 29.56 4.32 32.55 4.37 33.11 3.9

6.51 33.44. 5.19 31.56 3,20 32.89 4.4

G 32.89 2.68 32.44 5.92 34.44 2.63 31.67 4.2
r

to

r.
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TABLE 19

MAIN EFFECT MEANS AND STANDARD DEVIATIONS FOR
INTELLIGENCE AND PRETEST SCORES

Intelligence Pretest Total

3E r
by Grade Level

Grade 1
Grade 2
Grade 3

115.53 14.35
122.81 11.41
122.15 13.32

24.77 11.39
32.56 5.82
33.06 4.71

by Grade Level and Sex

Grade 1 Boys 112.69 14.80 27.14 11.95
Girls 118.36 13.32 22.41 10.28

Grade 2 Boys 120.17 9.68 33.22 6.37
Girls 125.44 12.36 31.89 5.12

Grade 3 Boys 120.89 13.10 33.25 5.13
Girls 123.42 13.42 32.86 4.24

by Treatments

Inductive
Deductive
Intuitive
Control

118.11 14.14
119.83 13.06
125.57 11.77
117.13 13.27

31.04 8.08
28.76 9.26
31.33 7.82
29.39 9.39
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TABLE $11

QUESTIONNAIRE FOR PARENTS WITH FREQUENCY OF RESPONSE

Question Response
Yes No

1. Has your family and your child ever
lived in a region classified as a
desert or tropical rainforest?

2.11as your family and your child ever
visited regions classified as desert
or tropical rainforest? 16 187

3. Has your child talked about either or
both of these regions with friends or
relatives who may have lived in or
visited these regions? 30 171

4. Are there books or magazines to which
your child has been exposed that may
have contained pictures or articles
on these two regions? 115 90

5. Has your child viewed slides or movies
outside of school which may have dealt
with either of these two regions? 47 155

6, Has your child talked to you about the
lessons which he has experienced in
recent weeks on the desert and the
tropical rainforest? 121 80

5 .200
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APPENDIX B

CHART I

Concepts and Generalizations Dealt With in
the Filmstri s on the Desert

Producer Number Title Di D2 D3 pi, D5 D6

GROUP AMr 187-A-1 Desert 1
EGH 187-A-'2 Desert 2 x
EGH 187-A-, Desert x
EGH 187 -A- Desert i
E H 1; A Desert / Test x x

GROUP B

x xWD EB 8281 The Great American It
McGH 40 216 Climate and Man x
Mc H 405 2 Veletation.and Man x x

GROUP C

x
.........

..ffri__..21y65244021:ta
A4 . Plants and Animals of

the Desert
x x

CF 446 How Animals live in
the Desert

x x x

GROUP D
WD, EB 8286 Plant Life of the Desert
67 24 Desert Life Community
tB 8284 Reptiles of the Desert

GROUP E
lag=1120086 Life in Desert Lands x x x x

xI
x
x

EB 9222 Oases in Lib,a xEB *221 Life Along t e Ni e
CF fgru- Life in Egypt

*Abbreviations used: EGH, Eye Gate House; WD,EB,
Walt Disney, Encyclopedia Britannica; McGH, McGraw-Hill
Book Co.; SVE, Society for Visual Education; CF, Curriculum
Filmstrips; EB, Encyclopedia Britannica Films.
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CHART II

Conce ts and Generalizations Dealt With in the
i mstri s on t e o lea Ra orest

Producer Number Title J1 J2 J J J6

GROUP F

x xGH 187:2-1 Troical Rainforest ;1

EGH 187-G-2 Tropical Rainforest #2 x

EGH 18 -G- TroOcal Rainforest i x

EGH 18 -G- Trosical Rainforest / x x

EGH
lG71;

Rainforest xtMk-±iresttg
Test x x x

GROUP G
VE717../05216 Climate and Man x x

McGH 0 212 Ve:etation and Man x

I

x x
:,WI :11 Lane o t e ()pica

Forests
x x x x

GROUP H
tB,WD 8975 Birds of the Tropical

Forests
Reptiles and Amphibians

EB,WD 8 6 of the Tropical Forests x
onkeys of the

EB WD 8* Trosical Forests

GROUP I
tr----- 191 Amazon Village

CF 1e2 The Stor of Rubber
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CHART III

Conce is and Generalizations Dealt with in
t e s on tie Desert

Title DDDD D6
GROUP J

xxxxx22EPAPI.....idkLiaJidslkY Lands

GROUP K

x x xEIL........Eisystanc_i the Nile

GROUP L

x x xCoronet Life in an Oasis

EB The Desert xxxxxx
GROUP M

x x xEB Life in the Sahara

Marathon Libya Ahead x x x

GROUP N

U.S. Dept,
of Interior Water in the West



Producer
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CHART IV

Concepts and Generalizations Dealt With in
the Films on the rToical Rainforest

Title Jl J2 J3 J J5 J6

GROUP 0

x xCoronet Life in Hot Rain Forests

EB Animals of the Indian Jun:le x x

GROUP P

x x x xCoronet Life in Hot Wet Lands

EB The Troical Rainforest x x x

GROUP Q

x x xAir Force Jungle Surviva]

GROUP R

x xEB The Water C cle
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A.

APPENDIX C

JUNGLES AND DESERTS

Teacher

Ident.

Method

Sex

I will read each of the stories to you, then each of the questions

and answers. Listen very carefully and read the stories, questions

and answers silently to yourself while I read them to you aloud. Then

choose the best answer or the best answers to each question and draw

a line under them. Sometimes the questions will have only one good

answer. Sometimes they will have two, three-or even four good answers.

You will draw a line under the one best answer or under all the good

answers.

Here are some practice exercises for you to do so that you will

be able to mark the answers to questions correctly.

1. I live in:

A. Waltham

B. Wayland

C. Weston

D. Newton

E. Lexington

Draw a line under the best answer to question 1. That wasn't hard

was it? Let's try another one.
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B,

2. I am a:

A. Boy

B. Girl

3. How many of the following sentences are true?

A, I live in Weston.

1. I go to school in Weston.

C I like schooL

D. I like recess.

E. I am ten years old.

4. I am in grade:

A. One.

B. Two.

C. Three.

D. Four.

E. Five.

Now I think you have the idea about how you will answer the questions.

All of the questions will be answered by drawing a line under the best

answer or the best answers. Listen carefully to each story. Read it

silently to yourself as I read it to you aloud. Then listen as I read

the answers, Read them to yourself silently while I read them aloud

Then choose the best answer or the best answers. Remember that some

of the questions may have more than one good answer. Be sure to

draw lines under all good answers to the questions. Are you ready?
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1.

The following is a story about the desert.

silently to yourself as I read it aloud. Then

Read the story

answer question 1.

The temperature in the desert changes from very hot days to

very chilly nights. Some desert areas have reported a temperature

range Qf as much as a hundred degrees from the hottest part of the

day to the coolest time of night. The oasis of In-Salah in the

Sahara Desert reported a temperature of 126 degrees at noon time

and 26 degrees at night.

1. Some of the sentences below tell some of the reasons why

there are such great changes in temperature in the desert.

Draw a line under the best answers.

A. The land is not protected from the hot sun by trees.

B. The sand dunes, in some places, are very high.

C. There are not many clouds in the sky to shade the

earth from the sun or keep in the heat at night.

D. The heat escapes from the sand and rocks very

quickly at night.

E. There is no moisture in the air to hold in the heat

of the day.
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2.

2. Most deserts have some kind of plants and animals. These

plants and animals must be able to live through the hot days,

the cool nights, and without much water. Some of the sentences

balm tell how plants and animals are able to live in the

desert. Draw a line under the best answers.

A, Some animals sleep under rocks or dig under the

ground during the heat of the day.

B. Some plants store water in their stems for a long time.

C. Some plants bloom very quickly after a rainstorm in

the desert They form seeds which will grow and

bloom very quickly when it rains again.

D. Some animals store food for the long cold winter,

E. Some animals make their own water supply from plant

stems and seeds.
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Questions 3 and 4 are about the pictures of deserts shown below.

Look carefully at the pictures. Read the story silently to yourself

as I read it aloud. Then answer the questions.

3. If you had to walk across both deserts on foot, which one would

be easier for you to cross? Draw a line under the best answer.

A. The desert in picture 1.

B. The desert in picture 2.

4. When you answered question 3, you probably thought of some good

reasons why desert picture 1 or desert picture 2 would be easier

to cross. Which one of the sentences below gives the best reason

for your answer? Draw a line under the best answer.

A. Most deserts have oases.

B. Camels can go for a long time without water.

C. Sand dunes make travel difficult.

D. Camels can protect their eyes from the sand blown by

the wind.

E. It is easier to travel at night rather than during the day

in a desert.
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4.

Questions 5 and 6 are about the four pictures which you see below.

Look carefully at the pictures and then answer the questions.

3.)
"IN'''....rw'a.'oga.'W".mmnIarlrlimsr...e...s

5. Which two pictures above do you think are pictures of deserts?

Draw lines under the two best answers.

A. Picture 1.

B. Picture 2.

C. Picture 3.

D. Picture 4.

E. Pictures 1 and 4.
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5

6. In question 5 above you were asked to choose two pictures of

deserts. Some of the sentences below tell why two of the

pictures are deserts. Choose the sentences which tell why the

pictures you chose are deserts Draw a line under the best

answers.

A. There is very little rain in deserts (less than 10

inches per year).

B. Water dries up very quickly in the desert.

C. The wind blows the sand into dunes.

D. Most trees and plants need much water in order to

grow well.

E. When it does rain in the desert, the rain comes down

too fast and too hard to do much good.
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6.

Questions 7 and 8 are based on the picture of the desert shown below.

Look carefully at the picture and then answer the questions.

v"-**eiaVerel_ 4 41

Look at the desert pictured above. At letter A is found an oil well.

At letter B,is an oasis. Letter C is a large area of sand dunes.

Letter D is a rocky area.

7. At which of the places pictured above would you most likely find

people living in this desert? Draw a line under the two best

answers.

A. At the oil well.

B. At the sand dunes.

C. At the oasis.

D. At the rocky area.

E. At ,the oasis and the rocky area.



8. Think of the answers that you underlined for question 7. Some

of the sentences below give good reasons why people might live

in certain places of a desert. Draw a line under the best

answers.

A. Water is needed if people are to live in a desert.

B Irrigated desert soil can grow foods which people need.

C. The rocky area does not have sand dunes.

D. People may live where there are valuable natural

resources.

E. Plants and animals learn to live in desert surroundings.

9. The Namib Desert in the Union of South Africa was not fully

explored until quite recently. Pretend that you were a member

of the group of scientists who explored the desert.

Some of the sentences below tell what you might have found

when you explored the Namib Desert. Select the sentences

which tell what you think you might have found. Draw a line

under the best answers.

A. Few people would live there except where water is

available for irrigation or where valuable minerals

would be found

B. No plants or animals would be found,

C. Large areas of sand dunes would make the travel

difficult in some places.

D. The nights would be very hot

E. Oases might be found which could provide water.



Questions 10 and 11 will be

follow. Look carefully at

to yourself while I read it
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8.

based on the picture and story which

the picture below. Read the story silently

to you aloud. Then answer the questions.

Pretend that you have been on an ocean trip with some of your friends.

During a big storm at sea, your ship has been washed up on the coast

of a land that you have never been to. As you land on the shore, you

see many trees along the beach. You can also see huge mountains near

by. The mountains are very high and many miles long.

The tops of the mountains are covered with snow. Many times you

cannot see the tops of the mountains because there are many clouds

around them. The clouds have blown in from over the ocean. The tops

of the mountains do not seem to have trees of any kind.

You and your friends decide to stay near the seashore where you

landed. There is shade from the hot sun under the trees and

fruits of many kinds can be found in the trees nearby. One strange
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9.

thing about this land is that there are no people living there.

After a few days, you and your friends decide to climb the high

mountains to see what kind of land would be on the other side.

10. Which one of the two places below do you think might be on

the other side of the mountain? Draw a line under the best

answer.

A. A tropical rainforest.

B. A desert.

11. Some of the sentences below might give you some good reasons

for your choice of an answer in question 10. Draw a line

under thc best answers.

A. The air would probably be hoL. and humid and it would

rain almost every day on the other side of the

mountain,

B. It would probably be very hot during the day and very

cool at night on the other side of the mountain.

C. There would probably be little rain on the other

side of the mountain.

D. The land would probably be very dry because the hot

sun would dry up water very quickly on the other

side of the mountain.

E. The clouds coming in from over the ocean would probably

lose their moisture as they rose over the mountain.
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10.

Questions 12, 131 and 14 are about the following story which I will

read to you. Read the story silently to yourself while I read it

to you aloud.

Near the equator is fbund a place called the equatorial calm

belt. It is always very hot there. The waters of the ocean and

rivers in the equatorial calm belt are warm. There are not many

breezes so the air above the land is always hot. There is always

alot of moisture in the air.

Because the sun is directly overhead at noon time every day

throughout the year, the moisture filled air becomes quite hot.

The heated air expands and rises. It cools rather quickly as it

rises. This cooling of the hot, moist air causes precipitation.

12. From the sentences below, choose the ones which tell what

you would find if you were to visit an area like the one in

the story I just read to you. Draw a line under the best

answers.

A. A few trees and plants.

B. A huge area of sand dunes.

C. An oasis with many date palm trees.

D. Trees and plants growing closely together.

E. Humidity and temperature which are always high.
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11.

13 Think of the place in the story I just read to you. Which of

the sentences below tell what you would find? Draw a line

under the best answers.

A.. Cool breezes would blow in every day from over the

ocean.

B. It would rain only once a week.

C Jungles would be found there.

D. Deserts would be found there.

E. It would rain almost every day.

14. Read the phrases below. Which one tells about where you would

find a place like the one in the story? Draw a line under the

best answer.

A. North of where we live in Massachusetts.

B. Near your house.

C. Near the "middle" of the earth, or the "middle" of the

globe.

D. Near Boston

E. Near the South Pole.
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12.

Question 15 will be abet .t the picture below. Look at the picture

carefully and then answer the question. The picture shows part of

the tropical rainforest. The tops of the trees are very close together.

There are not many plants on the ground of the rainforest.

4* m..,.1.".^,..,M. PM,* ....P.. -,MiNg0.1M.W.I.q.1.Iy.f.t,,,,,

15. Which one of the sentences below gives the best reason why

there are not many plants on the ground of the

forest. Draw

A. There

B. There

C. There

D. There

E. There

a line under the best answer.

is too much water.

is too much sunlight.

is not enough water.

is not enough sunlight.

is not enough air.

tropical rain-
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16 There are many kinds of birds and animals in the tropical rain-

foren. Which 11111111of the following are found in the tropical

rainforest. Draw a line under the best answers.

A. Rattlesnakes

E. Camels

C. Elephants

D. Monkeys

E. Parrots

Now we are going to read a letter that a boy named Bobby Rice sent

to his friend, Jimmy Wells, who lives in Weston. Bobby used to live

in Weston. Read the letter silently to yourself while I read it

aloud. Then answer questions 17 and 18.

April 10, 1965

Dear Jimmy,

How are you? I am fine. We arrived here in Africa a few months

ago, Dad says that we live pretty close to the equator.

Boy, would you like it here! My brother and I have lots of fun

playing with the other boys and girls. We go to school only in the

morning. That's because we do our lessons outdoors and we sit on the

ground. The ground is too wet to sit on in the afternoons so we don't

go. There are lots of things to do like hunting and fishing. My new

friends and I have lots of fun.

The thing I miss most is winter and playing in the snow. It

doesn't snow here as it did in Weston. It's always hot and you

always feel sweaty.

Maybe someday you could come and visit me. Say hello to my

friends in Weston.
Your friend,
Bobby
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Jimmy was happy to get a letter from Bobby He was disappointed,

however, that Bobby didn't tell him more about the place where he

was living.

17. Think about Bobby's letter In which place do you think Bobby

-lives? Draw a line under the best answer.

A. In a desert.

B. In a tropical rainforest.

18. Some of the sentences below may have helped you to decide where

Bobby lived. Read the sentences silently while I read them

aloud, then choose the ones which helped you to decide. Draw

a line under the best answers.

A. It is always hot during the day in the desert.

B. It is always hot and humid in the tropical rainforest.

C. Deserts are found near the equator.

D. It rains almost every day in the tropical rainforest.

E. Tropical rainforests are found near the equatorial

calm belt.

Questions 19 through 22 will be about the adventures of Jack Sparks.

Read the story silently while I read it aloud. Then answer the questions.

Jack Sparks, a famous explorer, was flying over the continent of

Africa on the way to join an expedition in India. Jack's plane ran

into trouble and he had to jump out somewhere over Africa. Jack

jumped from his plane and pulled his ripcord. His parachute opened

quickly and lowered him safely toward land.
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As Jack drifted toward land, he saw mostly trees. In the

distance he could see what looked like a blue ribbon winding through

the forest. It was a river_

Jack landed in the top of a tree. All that he could see every-

where were tree tdps. In fact, the tops of the trees were growing

so close together he could not even see the ground.

It took Jack a long time to untangle his parachute. He was

almost burning up from the heat of the sun. Finally, he began to

climb slowly and carefully to the ground. It looked as though it

would be a long way down because the trees seemed to be very tall.

As he was cr.mbing down, he felt the air becoming very heavy, hot

and damp. It became so hot and stuffy, as a matter of fact, that he

found it hard to breathe.

19. Below are sentences which might describe what Jack Sparks found

when he reached the ground and began to look around. Choose

the sentences which you think best tell the place where Jack

is Draw a line under the best answers.

A. It would be quite dark on the ground of the forest.

B. It would probably rain sometime during the afternoon.

C. The air would be dry and cool on the floor of the

forest.

D. There would be an oasis nearby.

E. There would be few plants on the ground.
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Here is a picture of the Tropical Rainforest as Jack saw it from his air-

plane and as he parachuted to earth. Find X. X is the place in the pic-

ture of a clearing where some people used to live. Find Y. Y is the

place in the picture of a river which flows through the tropical rain-

forest. Find Z. Z is the place in the picture in the middle of the

rainforest where Jack S arks landed in a tree top.

...,

Look at the picture carefully.

20. Jungles are places in the tropical rainforest where thick vines and

many plants and bushes grow. Jungles are found in a tropical rain-

forest wherever the sun reaches the ground. Where do you think

Jack would find jungle growth? Choose from the sentences below

the ones which give the best answers. Draw a line under the best

answers.

A. On the banks of the river at place Y in the picture.

B. Where Jack landed at place Z in the picture.

C. Around the edge of the clearing at place X in the picture.

D. The ground under the tree where Jack landed at place Z

in the picture.

E. Nowhere in the picture.
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41 Jack Sparks made his way through the forest along a path which animals

had made. As he moved along the path, he could hear all, kinds of

noises made by different animals. He stopped and looked around very

carefully.

21. Which of the following do you think Jack would have seen as he

looked around? Draw a line under the best answers.

A. Birds.

B. Horses.

C. Monkeys.

D. Snakes.

E. Camels.

Tack then started walking again. All of a sudden he stopped Up

ahead he could hear the sound of running water. Sunlight was beginning

to make its way through the tree tops. The plants under his feet

became thicker as he moved toward the sunlight and the sound of water.

22. Read the sentences below. Which ones tell what Jack would find

as he moved toward the sound of water? Draw a line under the

best answers.

A. The air would become cool and dry

B. The plants and bushes would become thick and tangled

C. Sand dunes would make it hard to travel

D. Jungle growth would be found near the banks of the

river.

E. An oasis would be found nearby.
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QUESTIONNAIRE FOR TEACHERS OF EXPERIMENTAL GROUPS

Name Instructional Method

1. Do you feel that your pupils were able to understand the
concepts and generalizations included in the study?

a. Yes No

b. All of them Some of them None of them

2. Do you feel that the posttest will adequately represent
the degree of understanding which pupils have of the
concepts and generalizations included in the study?

a. Yes No Not sure

3. Do you feel that the films used for the study were
successful in bringing about an understanding of the con-
cepts and generalizations included in the study?

a. Yes No

b. Highly successful Generally successful Unsuccessful

4. Do you feel that the filmstrips used for the study were
successful in bringing about an understanding of the con-
cepts and generalizations included in the study?

a. Yes No

b. Highly successful Generally successful Unsuccessful

5. Would you say that the films or the filmstrips were
generally more successful in bringing about an understand-
ing of the concepts and generalizations included in the
study?

a. Films Filmstrips Both films and Not sure
filmstrips

6. Do you feel that the instructional approach you used was
successful in bringing about an understanding of the con-
cepts and generalizations included in the study?

a. Yes No

b. Highly successful Generally successful Unsuccessful
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7. Do you feel that another instructional approach would
have been successful with your pupils?

a. Yes No Maybe I don't know

8. Do you feel generally that the filmstrips and films were
appropriate for viewing by the primary grade children?

a. Yes No

b. Highly Generally Inappropriate
appropriate appropriate

9. Do you feel that this type of approach to social studies
would be generally valuable for primary grade pupils?

a. Yes No Possibly

b. Highly valuable Generally valuable Not valuable

10. Please make additional comments about the lessons,
organization, time schedule, appropriateness of materials,
redundancy, etc., that you feel would be of value in
evaluating the outcomes of the study.



105.

QUESTIONNAIRE FOR PARENTS

1. Has your family and your child ever lived in a region
classified as a desert or tropical rainforest?

Yes No If yes, please explain.

2. Has your family and your child ever visited regions
classified as desert or tropical rainforest?

Yes No If yes, please explain.

3. Has your child talked about either or both of these
regions with friends or relatives who may have lived in
or visited these regions?

Yes No If yes, please explain.

4. Are there books or magazines to which your child has been
exposed that may have contained pictures or articles on
the two regions?

Yes No If yes, please list.

59 Has your child viewed slides or movies, outside of
school, which may have dealt with either of these two
regions?

Yes No If yes, please explain briefly.

6. Has your child talked to you about the lessons which he
has experienced in recent weeks on the desert and the
tropical rainforest?

Yes No

7. Please feel free to make any additional comments.
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APPENDIX D

Lesson 1, Inductive

OBJECTIVES
The child will perceive a causal relationship between

the lack of vegetation, cloud cover, water vapor and the
great change in temperature from day to night in the desert.

CONCEPTS AND GENERALIZATIONS: Dl*

MATERIALS

1. Group A filmstrips: Desert filmstrip 187-A-1.
2. Diagram of heat absorption and loss.
3. Duplicated sheet of above for each pupil.
4. Sheet of paper for each pupil.

PROCEDURE

1. View filmstrip No. 1, "Desert," from Group A. Have pupils
fill in missing words or letters in the programmed frames.

2. Show the filmstrip again rather quickly to reinforce the
material presented.

3. Ask pupils questions such as the following:

a. Why do you suppose that there is such a great change
in temperature from day to night in the desert?

b. Have you ever walked barefooted on a sandy beach on
a hot summer afternoon when the sun uas shining
brightly? How did it feel? Have you walked bare-
footF4 .1 a sandy beach on a summer evening or
sum ,fight after the sun has gone down? How did
it feel? Why do you think the sand is so hot during
the day and yet so cool at night?

c. Show pupils the diagram frem The Desert, Life Nature
Library without titles or subtine77aive each
pupil a copy of the diagram. Ask pupils to hypothe-
size what they think it means. Point out to them

*Di refers to concept or generalization #1 for the desert.
The list of concepts and generalizations is found in the
handbook. A card for ready reference while teaching will
be found in the inside pocket of the folder.
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the clouds, the trees, the water and the humid land
and the lack of these in the desert. Elicit ideas
from them to see if they can come to an understand-
ing of the causal relationships between vegetation,
cloud cover, etc., and the lack of them as they
relate to changes of temperature in the desert.

d. Ask pupils about their experiences in trying to
sleep on a hot, humid summer night. What makes it
so hot and so uncomfortable? The deserts are never
this way. Why?

e. Ask pupils why they cover themselves with blankets
to sleep in the winter. What would it be like if
they had no blanket? Try to relate this to heat
loss in a desert since there are no clouds or water
vapor to "hold in" the heat of day.

4. Use the answers which children give and, by use of
questioning, try to get them to state the causal relation-
ships that are necessary to the understanding of the gen-
eralization. Write the generalization in their words on
the board. Do not impose adult vocabulary on the pupils.
If they seem to be unable to grasp the generalization,
drop the discussion and return to it at a later time.

5. In subsequent lessons, ask the lead questions previously
used to reinforce the understanding which pupils have
gained.

Lesson 2, Inductive

OBJECTIVES
The child will gain the understanding that a desert

is a dry place with little rain; he will come to understand
that the rain which does fall in the desert evaporates very
quickly.

CONCEPTS AND GENERALIZATIONS: D1, D2

MATERIALS

1. Filmstrip Group A, filmstrips 187-A-2 to 187-A-5.
2. Map: "Desert Lands of the World."
3. Map: "Rainfall Map--Selected Regions of the World."
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PROCEDURE

1. Give pupils their individual maps of rainfall and the
deserts. Ask them to compare and contrast the two maps.
Ask pupils what they think they are going to do with
them. Have pupils do some of the following:

a. Compare the amount of moisture which falls it the
northeast United States where they live with aat
which falls in desert areas.

b. Compare location of desert lands with rainfall map.

c. From these data, try to get pupils to discover that
the desert is a dry place with little rain.

2. Show each of the filmstrips in Group A, begihning with
#2, in sequence. If you feel it desirable, you may
review briefly filmstrip 1 which was shown in Lesson 1.
Spend little time on filmstrip #4 as the topic will be
dealt with in more detail in other lessons.

3. Ask pupils to try to construct a definition of a desert
which would be applicable to all desert areas. It should
be defined in terms of the small amount of rainfall. The
notion that rapid evaporation occurs also should be
brought out through skillful. questioning.

4. Remember that it is not necessary to have the pupils
express the concept or generalization as it is presented
in D2. The'goal is, that through guided discovery learn-
ing, pupils will come to an understanding of the essen-
tial elements which constitute the concept or generaliza-
tion and understand the relationships which exist among
the various elements in the concept or generalization.

Lesson 3, Inductive

OBJECTIVES
The child will reinforce his understanding of what

constitutes a desert, will reinforce his understanding of the
common characteristics of deserts, and will attain the under-
standing that sand dunes hinder transportation in a desert.

CONCEPTS AND GENERALIZATIONS: D2, D3, D4

MATERIALS

1. Group B filmstrips.
2.. Set of 5 "Curriculum Color
3. A globe.
4. Map: "Desert Lands of the

Prints,"

World."
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PROCEDURE

1. Ask pupils why they think the desert is a dry place. Why
doesn't it rain much? List some of the answers to refer
to later.

2. Show the filmstrip, "The Great American Desert." In the
first few frames of the filmstrip, reinforce the concepts
which, hopefully, the pupils have previously established- -
that the desert is a dry place. Spend some time on frames
which indicate why the desert is dry. In particular, ask
the youngsters to try to explain the diagram in frame 12
in terms of why the desert is a dry place.

3. After viewing the filmstrip, ask the pupils how they think
plants and animals can survive in a place that is so dry.
Allow them to discuss this.

4. Show the filmstrip, "Climate and Ma.n," as follows:

a. Show frames 1-6 briefly, establishing the terms weather
and climate, etc. Define these terms or them if they
are beyond the experience range of.the children.

b. Skip to frame 11; ask the pupils to try to interpret
the diagram in reference to why deserts are dry.

c. Ask pupils to locate the major desert regions of the
world on frame 13. Have them locate the major desert
areas of the world on their own individual map.

d. Skip to frame 17. Spend some time on frames 17, 18
giving pupils the concept of irrigation. They will
most likely be able to grasp the essence of irrigation
but the term itself may have to be given to them.

e. Stop viewing the filmstrip after frame 17. Shut off
the projection lamp and remove the filmstrip.

5. Show the filmstrip, "Vegetation and Man," as follows:

a. Go directly to frames 20 -23.

b. Briefly discuss these frames in reference to adjustment
of plant life.

6. Display the set of 5 "Curriculum Colot Prints" for the
pupils. Then ask the following questions"

a. What characteristics do these 5 color prints have in
common? Why do some differ from others? Take a closer
look. What are the common characteristics of deserts?



b. As a side issue, ask pupils to observe print no. 2 and
ask them how they think it would be to travel in an
area represented by the sand dunes as compared with
some of the other areas. Guide them to discover the
fact that sand dunes in a desert area make travel
difficult.

7. Refer to statements made at the beginning of the lesson as
to why deserts are dry places. Check hypotheses against
the learning experiences which they have just completed.

Lesson 4, Inductive

OBJECTIVES
The child will perceive that plants and animals of the

desert have adjusted to the high heat and the low amount of
moisture.

CONCEPTS AND GENERALIZATIONS: D2, D3, D4, D5

MATERIALS

1. Group C filmstrips

PROCEDURE

I. Ask pupils what kinds of plants and animals they might ex-
pect to find in a desert. Ask them to give reasons for
their answers and list them.

2. Show the filmstrip, "Deserts," Tk35-8 as follows:

a. Ask pupils how it would be to travel in the desert
pictured in the frames. Ask pupils to give the mean-
ing of the diagram in frame 4 and relate it to why
desert areas are dry. In frame 6, bring out the idea
of sand dunes making travel difficult. As the children
view the rest of the filmstrip, ask them to generalize
about animals and plants in the desert and what they
must do in order to survive.

3. View the filmstrip, "Plants and Animals of the Desert,"
A-462-2.

a. Throughout the presentation of this filmstrip, have
students point out how the plants and animals have
made adjustments to the desert environment. In a
summation of that which they have seen, try through
questioning to get the pupils to state the concept
of adjustment or its equivalent in terms of how
plants and animals can survive in a desert.



Show the filmstrip, "How Animals Live in the Desert," 446.

a. After viewing the filmstrip, ask pupils to generalize
as to how plants and animals survive in a desert en-
vironment and how they adjust to the heat and the
small amount of moisture. Discuss the kangeroo rat,
specifically, in connection with adjustment to small
amount of moisture.

b. Relate findings of the lesson to procedure #2.

Lesson 5, Inductive

OBJECTIVES
The child will broaden his understanding of how plants

and animals adjust to the desert environment.

CONCEPTS AND GENERALIZATIONS: D4

MATERIALS

1. Group D filmstrips

PROCEDURE

1. Ask children why only certain plants and animals live in
the desert. Why is it that not all kinds of plants live
in the desert? List answers.

2. Show filmstrip, "Plant Life in the Desert," 8286.

a. Again have children "discover" and generalize how
plants and animals adjust to the extreme heat and low
amount of moisture in the desert.

3. Show the filmstrips, "Desert Life Community," 243, and
"Reptiles of the Desert," 8284.

a. These filmstrips 411 tend to give further background
information to the child so that he will be better able
to come to an understanding of the concepts or gen-
eralizations which are being presented relative to
adjustment of plants and animals to the desert environ-
ment. Every opportunity should be taken to allow
pupils to restate the concept or generalization in
their owL terms.

b. Refer findings of the lesson to answers given at the
beginning of the lesson.
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Lesson 6, Inductive

OBJECTIVES
The child will perceive the relationship between

sources of water in the desert and the number of people who
live there. He will gain an understanding of the methods of
irrigation and its necessity if life is to be sustained in
desert regions.

CONCEPTS AND GENERALIZATIONS: D
41

D
52

D6

MATERIALS

1. Group E filmstrips.

PROCEDURE

1. Ask pupils if people live in a desert. If not, why not?
If so, why? List some of the answers to refer to at the
end of the lesson.

2. Show the following filmstrips in the order indicated:

a. "Life in Desert Lands," 349086
b. "Oases in Libya," 9222
c. "Life Along the Nile," 9221
d. "Lire in Egypt," 183

The purpose of showing these filmstrips is to allow children
to come to an understanding that deserts; generally speak-
ing, are sparsely inhabited except where there is sufficient
amount of water for irrigation, as along the Nile River in
Egypt.

3. Another purpose of the showing is to allow children to come
to an understanding of what an oasis is.

These filmstrips should be shown fairly quickly. Much of
the information presented in the filmstrips is not appli-
cable to the matter at hand. Wherever the opportunity pre-
sents itself, lead children to discuss the meaning of the
term oasis, which will have to be presented to them, and
the meaning and import of the term irrigation and what it
means to people living in these areas.

5. Through skillful questioning, lead the children to an
understanding of the importance of irrigation to human life
in the desert areas.

6. Refer back to statements made in procedure #1.
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Lesson 8, Inductive

OBJECTIVES
The child will come to an understanding that it is hot

and wet in the tropical rainforest; that it rains daily with
heavy storms coming in mid-afternoon; that ground vegetation
is sparse due to absence of sunlight on the ground.

CONCEPTS AND GENERALIZATIONS: J1, J2, 4

MATERIALS

1. Group F filmstrips, "Tropical Rainforest," 187-G-4,5,6.

2. Diagram of parts of a tree. (Chart as in lesson 7).

PROCEDURE

1. Aek pupils to tell what they think it would be like on the
ground of the tropical rainforest. List some the answers.

2. Show filmstrips 4 and 5 of Group F. Guide the students to
"discover" that the closeness of the tree crowns would make
the floor or the ground of the rainforest quite dark. Use
the chart on the parts of a tree to present the meaning of
crown.

3. Guide the pupils to discuss and "discover" the conditions
necessary for plant growth (i.e., heat, light, water, air).
Relate this to the conditions existing in the tropical
rainforest, particularly in reference to the crowns of
the trees.

4. Show filmstrip No. 6 which is a test. If the class indi-
cates the need to review filmstrips 1, 2, 3, do so at this
time. Insofar as it is possible, guide pupils to state in
their own words some of the basic concepts and generaliza-
tions relating to the temperature, humidity, precipitation
and sparseness of ground vegetation as they occur in the
tropical rainforest.

5. Review the lesson by making reference to the answers
listed in procedure #1.
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Lesson 10, Inductive

OBJECTIVES
The child will come to an understanding that birds,

snakes, and monkeys are found in the tropical rainforest.

CONCEPTS AND GENERALIZATIONS: J
5

MATERIALS

1. Group H filmstrips.

PROCEDURE

1. Ask pupils to list the kinds of animals that may be found
in the tropical rainforest.

2. Briefly and without much discussion show the filmstrips,
"Birds of the Tropical Forests," 8975, "Reptiles and
Amphibians of the Tropical Forest," 8976, and "Monkeys
of the Tropical Forests," 8973.

3. Upon completion of the filmstrips, guide the pupils to
state generally the kind of animal life that they would
find in the tropical rainforest.

4. Check list against viewing of filmstrips. Tell pupils
that if they had listed some which did not appear, that
a film ("Animals of the Indian Jungle") to be shown may
prove them to be right.

Lesson 12, Inductive

OBJECTIVES
The child will grow in his ability to comprehend the

elements of the desert and life in the desert as expressed in
the concepts and generalizations which are central to the
unit of study.

CONCEPTS AND GENERALIZATIONS: D2, D3, D4, D5, D6

MATERIALS

1. Group J film.

PROCEDURE

1. Tell pupils that they are going to see a movie about a
desert in California. Ask them to discuss briefly what
they might see in the film. List or make note of some of
the ideas and refer back to them at the end of the lesson.
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2. Show the film, "Life in the Hot, Dry Lands," (California) .

3. Rewind the film and show it again with the sound off. Ask
the following questions at appropriate places in the film
during the second showing:

a. Why is the desert such a dry place?

b. How do plants and animals live in a place that is so
hot and has so little water?

c. Would sand dunes make travel difficult? Why?

d. What is an oasis?

e. If people live in a desert, where would you most likely
find them?

4. Upon completion of the secohd showing of the film, discuss
with pupils in greater detail, the questions asked during
the second showing. Guide them in their discussion,
through skillful questioning, to phrase in their own words,
the concepts D2 to D6.

5. Bring the lesson to an appropriate close.

lesson 14, Inductive

OBJECTIVES
The child will grow in his ability to comprehend the

elements of ties desert and life in the desert as expressed in
the concepts and generalizations which are central to the unit
of study.

CONCEPTS AND GENERALIZATIONS: D1, D2, D3, D4, D5, D6

MATERIALS

1. Group L films.

PROCEDURE

1. Tell pupils that they are going to see two films. One film
will show how and where people live in desert areas and the
other will show how plants and animals live in the desert.

2. Show the films, "Life in an Oasis" and "The Desert."

3. If time permits, have pupils discuss the following
questions:
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a. What is a desert?

b. How do plants and animals survive the high heat and
the low amount of moisture?

c. Where do you find people living in a desert?

d. How would sand dunes affect travel in the desert?

4. Guide pupils, time permitting: to state the main ideas
which they have seen in the films by applying the
questions in procedure #3. Guide them to include the
basic information included in the concepts and generali-
zations, stated in their own words.

Lesson 16, Inductive

OBJECTIVES
The child will develop an understanding that desert

lands can become productive when irrigated.

CONCEPTS AND GENERALIZATIONS: D
6

MATERIALS

1. Group N film.

PROCEDURE

1. Tell pupils that they are going to see a film which will
show them how important water is to life. Tell them that
they will learn many things about water, dams and
electricity.

2. Show the film, "Water in the West."

3. Discuss the film with pupils and ask the following
questions:

a. Why has our government gone to so much trouble to
build dams in the western part of our country?

b. Why is water so important?

c. What is irrigation? Why is it so important to people
who live in dry lands?

4. By means of questioning, guide pupils to an understanding of
the importance of water to people in dry lands. Relate
this learning experience to previous lesson: where oases
have been discussed.
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Lesson 18, Inductive

OBJECTIVES
The child will grow in his understanding of the tropical

rainforest in terms of amount of rain and rapid growth of
vegetation.

CONCEPTS AND GENERALIZATIONS: J1, J2, J3, J4, J5, J6

MATERIALS

L. Group P films.

PROCEDURE

1. Tell pupils that they will see films about the tropical
rainforest, some people who live there and animals which
are found there. Ask them to predict what they will see.
Refer back to these predictions at the end of the lesson.

2. Show the films in this order: "Life in Hot, Wet Lands"
"The Tropical Rainforest"

3. Upon completion of the showing, ask pupils the following
questions:

a. Where are tropical rainforests located?

b. What is the temperature in the tropical rainforest
throughout the year?

c. How much more frequently does it rain in the tropical
rainforest than it rains where we live?

d. What types of animals live in the tropical rainforest?

e. Where do you find plants, grasses and bushes growing
thickly in the tropical rainforest?

4. In the questioning, guide pupils to consider all the ele-
ments necessary for the understanding of Ji to J6 as you
have them. However, do not force adult wolds in place
of their understandings. Try to get them to approximate
the concepts and generalizations.

5. Bring the lesson to an appropriate close.



Lesson 20, Inductive

OBJECTIVES
The child will gain in understpding of the water

cycle and how it relates to the climate off` the tropical
tainforest.

CONCEPTS AND GENERALIZATIONS: J1, J2

MATERIALS

1. Group R film.

PROCEDURE

1. Tell pupils that they are going to see a film about the
water cycle. Ask them to guess what they think the
"water cycle" might be.

2. Show the film, "The Water Cycle."

3. Ask them what the water cycle is and compare responses
to their previous guesses.

4. Ask pupils what this film might tell them about the
tropical rainforest.

a. Guide them to remsmber the equatorial calm belt and
the high temperature and humidity in that region.

b. Guide them to recall. that the ocean water in the
equatorial calm belt is always warm. Ask them why
this is so.

c. Ask the following question: Does the warm water in
the equatorial calm belt have anything to do with the
frequent rains in the tropical rainforest?

5. Replay the film again with the sound off and ask pupils
to think why it rains so often in the tropical rainforest.

_..0.414166. Bring the lesson to an appropriate close.
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Lesson 1, Deductive

OBJECTIVES
The child will perceive a causal relationship between

the lack of vegetation, cloud cover, water vapor and the
great change in temperature from day to night in the desert.

CONCEPTS AND GENERALIZATIONS: D1

MATERIALS

1. Group A filmstrips: Desert filmstrip 187-A-1. .

2. Diagram of heat absorption and loss.
3. Duplicated sheet of above for each pupil.
4. Sheet of paper for each pupil.

PROCEDURE

1. Write Di on the board and discuss it with pupils.

2. Substitute words in D1 (e.g., empty for barren, trees
for vegetation, etc.) so that it is more meaningful to
pupils.

3. Show filmstrip 1 from Group A, "Desert." Have pupils fill
in missing words and/or letters in progi .mined frames.

4. Show filmstrip again rather quickly.

5. Show diagram of heat absorption and loss and give each
pupil a duplicated copy of, the diagram.

6. Discuss the meaning of the diagram and relate it to Die

7. Show pertinent frames of filmstrip again and apply
generalization to the specific desert scenes shown in the
filmstrip.

8. Repeat any or all of the previous steps until you get some
evidence that pupils have gained an understanding of the
concept.
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Lesson 2, Deductive

OBJECTIVES
The child will gain the understanding that a desert is

a dry place with little rain; he will come to understand that
the rain which does fall in the desert evaporates very quickly.

CONCEPTS AND GEORALIZATIONS: D1, D2

MATERIALS

1. Group A filmstrips: filmstrips 187-A-2 to 187-A-5.
2. Map: "Desert Lands of the World."
3. Map: "Rainfall Map--Selected Regions of the World."

PROCEDURE

1. Write generalization D9 on the board and then substitute
words where necessary to make it meaningful to the child.

2. Give pupils their rainfall map so they can contrast amount
of rainfall in desert areas with amount of rainfall in the
northeast United States where they live.*

3. Show all of the filmstrips in the series (Group A).
Briefly review the filmstrip shown in lesson 1. Spend
little time on filmstrip #4 as this topic will be dealt
with more thoroughly in other lessons.

4. Have pupils fill in frames to all items including the test
filmstrip #5.

5. Review D2 in conjunction with filmstrips viewed. Show
selected frames again to apply the generalization to the
specific situation pictured.

6. Reinforce Dl where applicable in the lesson.

*
If the concept of inches of rainfall is difficult for pupils
to grasp, ask them to watch and listen to a weather program
on TV after a rain storm and note how the term is used. You
may also bring in a weather chart from a daily paper which
would give the amount of rainfall which has occurred during
a given period. The important idea to get across is the
small amount of rainfall in a desert area. You might ask
pupils about their personal experiences (e.g., finding water
in a tin can, a puddle, etc., after a rainfall) which may
help them acquire the concept of inches of rainfall.
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Lesson 32 Deductive

OBJECTIVES
The child will reinforce his understanding of what con-

stitutes a desert, will reinforce his understanding of the
common characteristics of deserts, and will attain the under-
standing that sand dunes hinder transportation in a desert.

,CONCEPTS AND GENERALIZATIONS: D22 D3, D4

MATERIALS

1. Group B filmstrips.
2. Set of 5 "Curriculum Color
3. A globe.
4. Map: "Desert Lands of the

PROCEDURE

Prints."

World."

1. Write Do, D, and DL on board. Rephrase in language of
pupils See 1 and 2).

2. Show the filmstrip, "The Great American Desert."

a. Apply D2 as it is presented in frame 2.

b. Spend time discussing the frame which includes diagram
showing how clouds lose their moisture as they travel
over the mountain.

c. Apply D where applicable to the frames in the second
half of3the filmstrip.

3. Review D2 and D and ask pupils to give specific instances
as to how they Oere applied in the filmstrip.

4. Show the filmstrip, "Climate and Man," as follows:

a. Show frames 1-6 briefly. Spend a minimum amount of
time clarifying terms presented.

b. Skip to frame 11. Discuss this diagram as a reason
why deserts are dry.

c. Locate major desert regions in frame 13. Have pupils
locate them on their maps.

d. Skip to frame 17.

e. Spend some time on frame 18 and introduce the concept
of irrigation. End viewing of this filmstrip here.
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5. Show the filmstrip, "Vegetation and Man," as fullows:

a. Show only frames 20-23.

b. Apply D3 to these particular frames. Do not spend
much time on these frames.

6. Display set of 5 "Curriculum Color Prints" on the desert.

a. Read portions of information marked in red on the back
of the cards.

b. Apply D2, D3, D4 to the pictures. Ask pupils to apply
concepts and generalizations to appropriate pictures.

c. Stress the application of D4 to curriculum print #2.
Show by contrast to pictures 1, 3, 4, 5 why this is so.

Lesson 4, Deductive

OBJECTIVES
The child will perceive that plants and animals of the

desert have adjusted to the high heat and the low amount of
moisture.

CONCEPTS AND GENERALIZATIONS: D2, D3, D4, D5

MATERIALS

1. Group C filmstrips

PROCEDURE

1. Write D2, D3, D4, D5 on board.

2. Rephrase D3 and D4 so that they are meaningful to pupils.

3. Show the filmstrip, "Deserts," T435-8, as follows:

a. Apply D2 and D4 where applicable.

b. Note adjustments which plants and animals have made
to excessive heat and low moisture.

4.. Show the filmstrip, "Plants and Animals of the Desert," A462-2.

a. Apply the generalization to the specific cases presented
to illustrate its meaning.



123.

5. Show the filmstrip, "How Animals Live in the Desert," 446.

a. Apply concepts and generalizations indicated above to
specific frames shown here.

b. Note particularly the adjustments which the camel,
gila monster, and kangeroo rats make to desert environ-
ments.

Lesson 5, Deductive

OBJECTIVES
The child will broaden his understanding of how plants

and animals adjust to the desert environment.

CONCEPTS AND GENERALIZATIONS: D

MATERIALS

1. Group D filmstrips

PROCEDURE

1. Write D4 on the board and discuss with pupils.

2. Show the filmstrip, "Plant Life of the Desert," 8286.

a. Apply generalization to specific plants presented inthe filmstrip.

b. Ask pupils to explain how plants adjust to extreme
heat and low moisture.

3. Show the filmstrips, "Desert Life Community," and
"Reptiles of the Desert."

a. These two filmstrips give only minimal opportunity to
apply DI,. However, they will extend the background
information of the child.

b. Use any opportunity to apply previous concepts or
generalizations.
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Leson 7, Deductive

OBJECTIVES
The child will come to an understanding that it is hot

and wet in the tropical rainforest; that it rains daily with
heavy storms coming in mid-afternoon; that ground vegetation
is sparse due to absence of sunlight on the ground.

CONCEPTS AND GENERALIZATIONS: J1, J2, J4

MATERIALS

1. Group F filmstrips, Tropical Rainforest, 187-G-I, 2, 3.
2. Diagram of parts of a tree (chart).

PROCEDURE

1. Write J1, J2, J4 on the board and discuss them with pupils.

2. Substitute words in concepts and generalizations to make
them more meaningful to pupils.

3. Show filmstrips 1, 2, 3 and have pupils fill in blanks in
programmed instruction.

40 Review filmstrips again quickly and demonstrate specific
application of concepts and generalizations J1, J2, J4.

5. Continue discussion and/or specific application of concepts
and generalizations until pupils show evidence that thay
have gained an understanding of them.

Lesson 9, Deductive

OBJECTIVES
The child will begin to understand the relationship

between the presence of high temperature, humidity, and pre-
cipitation and the equatorial calm belt. He will understand
that tropical rainforests are found near the equator.

CONCEPTS AND GENERALIZATIONS: J19 J3, J4, J5

MATERIALS

I. Globe
2. Group G filmstrips
3. Map: "The Tropical Rainforest"

4. Map: "World Air Movements"
5. Map: "The Equatorial Calm Belt"
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PROCEDURE

1. Write J1, J3, J4, J5 on board and clarify their meaning
for pupils.

2. Show filmstrip, "Land of the Tropical Forests," 8791.

a. Dwell on the first six frames to apply J4.

b. Apply J5 where applicable.

3. Show filmstrip, "Climate and Man," 405216, as follows:

a. Discuss frames 1-6 briefly.

b. Skip to frame 13. Locate Humid Tropical Lands.

c. Skip to frame 23. Locate Humid Tropical inds.

d. Study frame 24. Discuss meaning of frame 24 in
terms which pupils may be able to understand.

e. Turn off light and remove filmstrip.

4. Have pupils locate tropical rainforests on the map provided
to them.

5. Show the filmstrip, "Vegetation and Man," 405212.

a. Discuss frames 1-6 thoroughly.

b. Skip 'to frame 25. Discuss frames 25, 26, 27 with pupils.

c. Turn off light and remove filmstrip.

6. Have pupils study the maps, "World Air Movements" and "The
Equatorial Calm Belt," and locate the equatorial calm belt.

a. Point out to them that lack of winds and strong ocean
currents in the equatorial calm (doldrums) causes water
to be warm and thus air above water to be warm and
moisture-laden. When the moist air is heated by the
sun, it rises and cools. As it cools it:.causes pre-
cipitation.

b. Apply J2 to above information and visual experiences
which pupils have had.

7. Demonstrate the application of J Js, J3, J4, J5 to the
experiences which pupils have had. (-
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Lesson 11, Deductive

OBJECTIVES
The child will begin to come to an understanding that

jungle growth is found on the banks of rivers in the tropical
rainforest.

CONCEPTS AND GENERALIZATIONS: J6

MATERIALS

1. Group I filmstrips

PROCEDURE

1. Write J6 on the board. Disduss it with pupils and sub-
stitute words which would be more meaningful for pupils
(e.g., is able to reach for penetrate, area for tract).

2. Dwell on the first few frames of each of the two follow-
ing filmstrips which show jungle growth along the banks of
the Amazon River:

a. "Amazon Village," 191
b. "The Story of Rubber," 192

3. The remainder of the.filmstrips should be viewed very
quickly as the general content is irrelevant to the pur-
poses of this unit.

Lesson 13, Deductive

OBJECTIVES
The child will come to understand that few people live

in a desert area except where water is available for irriga-
tion. He will come to understand that sand dunes in a desert
make travel difficult.

CONCEPTS AND GENERALIZATIONS: D4, D5, D6

MATERIALS

1. Group K film.

PROCEDURE

1. Write Do Dto D6 on the board and discuss them with pupils.
Substitute ftrds where necessary to promote meaning.
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2. Ask them to look for specific application of the concepts
and generalizations in the film.

3. Show the film, "Egypt and the Nile."

4. Ask pupils to indicate specific applications of D4, D5, D6
as they occurred in the film.

5. Show the film a second time with the sound off.

6. As the film is played a second time, point out to pupils
where D4, D5, D6 can be applied in the film.

7. Bring the lesson to an appropriate close.

Lesson 15, Deductive

OBJECTIVES
The child will come to understand that people live in

desert areas only where water is available for irrigation of
the land or in areas where oil wells are being drilled.

CONCEPTS AND GENERALIZATIONS: D4, D5, D6

MATERIALS

1. Group M films.

PROCEDURE

1, Write D4, D5, D6 on the board and discuss them with pupils.

2. Ask them to look, with you, for specific instances where
the concepts and generalizations can be applied.

3. Show the films, "Life in the Sahara" and "Libya Ahead,"

4. Discuss with pupils where DL, Dc, D6 were applied in the
film. Place particular empliasid upon D6 where it refers
to commercially valuable minerals (oil) in the film,
"Libya Ahead."

5. Bring the lesson to an appropriate close.
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Lesson 17, Deductive

OBJECTIVES
The child will grcl in his understanding of the types

of animal life found in the jungle. He will also come to an
understanding that the rapid growth of vegetation occurs
wherever the sun reaches the ground in the tropical rainforest.

CONCEPTS AND GENERALIZATIONS: J3, J5, J6

MATERIALS

1. Group 0 films.

PROCEDURE

1. Write J3, J5, J6 on the board and discuss them wit pupils.

2. Ask pupils to look for specific application of these con-
cepts and generalizations in the showing of the film.

3. Shaw the films in this order: "Animals of the Indian Jungle"
"Life in the Hot Rainforest"

4. Following the showing of the films, demonstrate and/or
discuss the following with pupils:

a. The location of the ..ropical rainforest in relation
to the equator (have pupils recall this from the films).

b. The basic types of animals found in jungle areas.

c. Jungle growth which ogeurs,nev,banks of rivers
should be pointed out as it occurred in the films.
Also stress the constant clearing of the open fields
("Life in the Hot Rainforest") to keep them from
becoming jungle areas.

5. Bring the lesson to an appropriate close.
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Lesson 19,- "Deductive

OBJECTIVES
The child will increase his knowledge of the general

conditions existing in a tropical rainforest; he will gain
in his understanding of the jungle as a part of the.tropical
rainforest.

CONCEPTS AND GENERALIZATIONS: J3, J6

MATERIALS

1. Group Q film.

PROCEDURE

1. Write J3 and J6 on the board. Discuss them with pupils.
Tell pupils that they will see how these ideas are
applied in the film.

2. Show the film, "Jungle Survival."

3. Discuss with pupils the application of J3 and J6 as they
appeared in the film.

4. Make the distinction for and with pupils between the
tropical rainforest and the jungle. Insure that they
understand that the jungle is part of the larger concept
of the tropical rainforest.

5. For an understanding of the film, "Jungle Survival,"
pupils will need to know that a savanna is at the edge
of the tropical rainforest. The savanna, in this
specific case a high-grass, low tree savanna, is a
transition between the tropical rainforest and other
types of physical-geographical regions. A savanna is
highlighted in parts of the film.
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Lesson 1, Intuitive

OBJECTIVES .

The child will perceive a causal relationship between
the lack of vegetation;, cloud cover, water vapor and the great
change in temperature from day to night in the desert.

CONCEPTS AND GENERALIZATIONS: Dl

MATERIALS

1. Group A filmstrips: Desert filmstrip 187-A-1.
2. Diagram of heat absorption and loss.
3. Duplicated sheet of above for each pupil.
4. Sheet of paper for each pupil.

PROCEDURE

1. View filmstrip No. 1, "Desert," from Group A. Have pupils
fill in missing words or letters in the programmed frames.

2. Show the filmstrip again rather quickly to reinforce the
material presented.

3. Ask pupils questions such as the following:

ao Why do you suppose there is such a great change in
temperature from day to night in the desert?

b. Have you ever walked barefooted on a sandy beach on a
hot summer afternoon when the sun was shining brightly?
How did it feel? Have you walked barefooted on a sandy
beach on a summer evening or summer night after the sun
has gone down? How did it feel? Why do. you think the
sand is so hot during the day.and yet so cool at night?

c. Show pupils the diagram from The Desert, Life Nature
Library without titles or sugrefg7lnimemal pupil a
copy of the diagram. Ask pupils to hypothesize what
they think it means. Point out to them the clouds, the
trees, the water and the humid land and the lack of it
in the desert. Elicit ideas from them to see if they
can come to an understanding of the causal relationships
between vegetation, cloud cover, etc., and the lack of
them as they relate to changes of temperature in the
desert.

d. Ask pupils about their experiences in trying to sleep
on a hot, humid summer night. What makes it so hot and
so uncomfortable? The deserts are never this way. Why?
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Lesson 2, Intuitive

OBJECTIVES
The child will gain the understanding that a desert is

a dry place with little rain; he will come to understand that
the rain which does fall in the desert evaporates very quickly.

CONCEPTS AND GENERALIZATIONS: D1, D2

MATERIALS

1. Group a filmstrips, filmstrips 187-A-2 to 187-A-5.
2. Map: "Desert Lands of the World."
3. Map: "Rainfall Map: Selected Regions of the World."

PROCEDURE

1. Give pupils their individual maps of rainfall and the
deserts. Ask them to compare and contrast the two maps.
Ask pupils what they think they are going to do with
them. Have pupils do some of the following:

a. Compare the amount of moisture which falls in the
northeast United States where they live with that
which falls in desert areas.

b. Compare location of desert lands with rainfall map.

2. Show each of the filmstrips in Group Al beginning with #2,
in sequence. If you feel it desirable, you may briefly
review filmstrip 1 which was shown in lesson 1. Spend
little time on filmstrip #4 as the topic will be dealt
with in more detail in other lessons.

Ask pupils the question, What is a desert?

4. Do not verbalize the concept or generalization under con-
sideration for the pupils. Do t ask them directlY to
verbalize i

no
t. Be careful not to reward overtly by ex-

pression, verbal or facial, a child who should happen to
verbalize it. To do so may encourage a child to imitate
another child's understanding without necessarily having
achieved it himself.

5. If pupils should stray from the major concept under con-
sideration, then pull them back by a commelit such as:

a. "Let's go back and talk a little more about what Sue
said. Will you repeat for us what you said, Sue?"

b. "That's very interesting, Jimmy, but let's save that
for another time."
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Lesson 2, Intuitive

OBJECTIVES
The child will gain the understanding that a desert is

a dry place with little rain; he will come to understand that
the rain which does fall in the desert evaporates very quickly.

CONCEPTS AND GENERALIZATIONS: D1, D2'

MATERIALS

1. Group a filmstrips, filmstrips l87-A-2 to 187-A-5.
2. Map: "Desert Lands of the World."
3. Map: "Rainfall Map: Selected Regions of the World."

PROCEDURE

1. Give pupils their individual maps of rainfall and the
deserts. Ask them to compare and contrast the two maps.
Ask pupils what they think they are going to do with
them. Have pupils do some of the following:

a. Compare the amount of moisture which falls in the
northeast United States where they live with that
which falls in desert areas.

b. Compare location of desert lands with rainfall map.

2. Show each of the filmstrips in Group A, beginning with #2,
in sequence. If you feel it desirable, you may briefly
review filmstrip 1 which was shown in lesson 1. Spend
little time on filmstrip #4 as the topic will be dealt
with in more detail in other lessons.

Ask pupils the question, What is a desert?

4. Do not verbalize the concept or generalization under con-
sideration for the pupils. Do not ask them directly to
verbalize it. Be careful not to reward overtly by ex-
pression, verbal or facial, a child who should happen to
verbalize it. To do so may encourage a child to imitate
another child's understanding without necessarily having
achieved it himself.

5. If pupils should stray from the major concept under con-
sideration, then pull them back by a comment such as:

a. "Let's go back and talk a little more about what Sue
said. Will you repeat for us what you said, Sue?"

b. "That's very interesting, Jimmy, but let's save that
for another time."
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6. When pupils have been allowed sufficient time to discuss
or think about the key question which you have posed,
close the lesson with an appropriate remark such as;
"Well, boys and girls, this has been an interesting
lesson and discussion. We'll be talking about the desert
for the next few days. We'll see more films and film-
strips which you will fini very interesting, Pm sure."

Lesson 3, Intuitive

OBJECTIVES
The child will reinforce his understanding of what con-

stitutes a desert, will reinforce his understanding of the
common characteristics of deserts, and will attain the under-
standing that sand dunes hinder transportation in a desert.

CONCEPTS AND GENERALIZATIONS: D2, D3, D.

MATERIALS

1. Group B filmstrips
2. Set of 5 "Curriculum Color Prints"
3. A globe
4. Map: "Desert Lands of the World"

PROCEDURE

1. Show the filmstrip, "The Great American Desert."

a. After the first few frames which stress the dryness of
the desert, ask pupils the question, "What really
makes a desert?"

b. Show the remainder of the filmstrip. Reinforce the
concepts which hopefully the pupils have previously
established -that the desert is a dry place. Spend
some time on frames which indicate why the desert is
dry. In particular, ask the pupils to try to explain
the diagram in frame. 12 in terms of why the desert
is a dry place.

2. After viewing the filmstrip, ask the pupils how they
think plants and animals can survive in a place that is so
dry. Allow them to discuss this.

3. Show the filmxtrip, "Climate and Man," as follows:

a. Show frames 106 briefly, establishing the terms
weather and climate, etc. Define these terms for
them if they are beyond the experience range of the
pupils.
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b. Ask pupils the question, "How can plants live in the
desert if it is such a dry place?"

L. Ask pupils to locate the major desert regions of the
world on frame 13. Have them locate the major desert
areas of the world on their own individual map.

d. Skip to frame 17. Spend some time on frames 17 and
18, giving pupils the concept of irrigation. They
will most likely be able to grasp the essence of
irrigation but the term itself may have to be given
to them.

e. Stop viewing the filmstrip after frame 18. Shut off
off the projection lamp and remove the filmstrip.

4. Show the filmstrip, "'Vegetation and Nan," as follows:

a. Go directly to frames 20-23.%

b. Briefly discuss these frames in reference to adjustment
cf plant life.

c. Tum off projector and remove filmstrip.

5. Display the set of 5 "Curriculum Color Prints" for the
children. Then ask the following questions:

a. What characteristics do these 5 color prints have in
common? Why do some differ from others? Take a
closer look. What are the common characteristics of
deserts?

b. As a side issue, ask pupils to observe print no. 2 and
ask them how they think it would be to travel in an
area represented by the sand dunes as compared with
some of the other areas. Guide them to discover the
fact that sand dunes in a desert area make travel
difficult.

6. Bring the lesson to an appropriate close (e.g., we'll
tUk more about this tomorrow. You'll be able to talk
about these ideas which you have mentioned today).
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Lesson 4, Intuitive

OBJECTIVES
The child will perceive that plants and animals of the

desert have adjusted to the high heat and the low amount of
moisture.

CONCEPTS AND GENERALIZATIONS: D2, D3,-D4, D5

MATERIALS

1. Group C filmstrips

PROCEDURE

1. Show the filmstrip, "Deserts," T435-8.

a. Ask pupils how the traveling would be in the desert
pictured in frame 3.

b. Ask pupils to discuss the meaning of the diagram in
frame 4.

c. Ask pupils, after they have viewed the entire film-
strip, how plants and animals can live in the desert.

2. Show the filmstrip, "Plants and Animals of the Desert,"
A-462-2, as follows:

a. Ask pupils the following question: "How is it that
plants and animals can live in the desert? As usual,
do not reward answers. Refer questions to other
pupils to answer. Bring pupils badk to the main
point of discussion if they should stray.

3. Show the filmstrip, "How Animals Live in the Desert," 446.

a. Ask pupils after viewing, the following question:
"How is it that plants and animals can live in the
desert?" Allow them to discuss this question among
themselves.

4. Bring the lesson to an appropriate close.
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Lesson 5, Intuitive

OBJECTIVES
The child will broaden his understanding 9f how plants

and animals adjust to the desert environment.

CONCEPT AND GENERALIZATION: D4

MATERIALS

1. Group D filmstrips

PROCEDURE

1. Show the filmstrips in this order:

a. "Plant Life in the Desert"
b. "Desert Life Community"
c. "Reptiles of the Desert"

2. Have pupils discuss the following question:

a. Do you have any better ideas now about how plants and
animals are able to live in the desert?

b. All three filmstrips will tend to give background
information needed to form the concepts and generali-
zations about the desert. Care should be taken so
that pupils are not led astray to a discussion of
irrelevant topics.

3. Allow pupils as much discussion time as is reasonable and
necessary. Pupils may have a tendency to talk specifically
about particular plants or animals. To bring discussion
back into focus, if needed, as the following question:
"What could be said about all the plants and animals in
the desert?"

4. Bring the lesson to an appropriate close.

Lesson 6, Intuitive

OBJECTIVES
The child will perceive the relationship between sources

of water in the desert and the number of people who live there.
He will gain an understanding of the methods of irrigation and
its necessity if life is to be sustained in desert regions.

CONCEPTS AND GENERALIZATIONS: D4, D5, D6
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MATERIALS

1. Group E filmstrips

PROCEDURE

1. Show the following filmstrips in the order indicated:

a. "Life in Desert Lands," 349086
b. "Oases in Libya," 9222
c. "Life Along the Nile," 9221
d. "Life in Egypt," 183

2. ?Iter viewing all the filmstrips in the group, pose the
f- .lowing questions:

a. What is an oasis?

b. Do many people live in the desert? If se, why? If
not, why? (These latter questions will depend upon
pupil response).

c. Where would you most likely find people living in a
desert region?

3. Once again, do not rephrase pupil responses or reward
them in any way. Insure that pupils have sufficient in-
formation to attain the concepts or generalizations under
consideration. Then ask the key questions which would
require them to relate the information which they have
gained. Having a familiarity with the topic for dis-
cussion, the purpose is to see if they can leap intui-
tively to the concept or generalization inherent in the
information presented.

Lesson 8, Intuitive

OBJECTIVES
The child will come to an understanding that it is hot

and wet in the tropical rainforest; that it rains daily with
heavy storms coming in mid- afternoon; that ground vegetation
is sparse due to absence of sunlight on the ground.

CONCEPTS AND GENERALIZATIONS: J1, J2, J4

MATERIALS

1. Group E filmstrips, Tropical Rainforest 187-G-4, 5, 6.
2. Diagram of parts of a tree (chart as in lesson 7).
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PROCEDURE

1. Show filmstrips 4 and 5 of group F.

a. Show diagram of the parts of a tree. Have pupils
note the crown of the tree.

b. Ask the pupils the following questions:

(1) What does a plant or tree need in order to grow?
(You may guide and rephrase pupil responses to
this gaestion).

(2) Why do trees grow so tall in the tropical rain-
forest? Do not guide the discussion other than
to keep it on the subject at hand.

(3) What is it like on the ground in the tropical
rainforest?

(4) If the tall trees grow closely together at the
crowns, what would the plants be like on the
ground of the rainforest?

2. Once again, do not rephrase pupil responses or reward them
in any way. Insure that pupils have sufficient information
to attain the concepts or generalizations .ender considera-
tion. Then ask the key questions which would require them
to relate the information which they have gained. Having
a familiarity with the topic for discussion, the purpose
is to see if they can leap intuitively to the concept or
generalization inherent in the information presented.

3. Show filmstrip No. 6 which is a test. If the class indi-
cates the need to review filmstrips 1, 2 and 3, do so at
this time.

4. Bring the lesson to an appropriate close.

Lesson 10, Intuitive

OBJECTIVES
The child will come to an understanding that birds,

snakes, and monkeys are found in the tropical rainforest.

CONCEPTS AND GENERALIZATIONS: J

MATERIALS

1. Group H filmstrips

5
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PROCEDURE

1. Show the filmstrips in this order:

a. "Birds of the Tropical Forests," 8975
b. "Reptiles and Amphibians of the Tropical Forests," 8976.
c. "Monkeys of the Tropical Forests," 8973.

2. After viewing, ask the following question:

a. Generally, what kinds of animals are found in the
tropical rainforest?

3. Close the lesson appropriately after pupils have had an
opportunity to discuss the question among themselves.

Lesson 12, Intuitive

OBJECTIVES
The child will grow in his ability to comprehend the

elements of the desert and life in the desert as expressed
in the concepts and generalizations which are central to the
unit of study.

CONCEPTS AND GENERALIZATIONS: D2, D3, D1, D5, D6

MATERIALS

1. Group J film

PROCEDURE

1. Show the film, "Life in Hot, Dry Lands."

2. Rewind the film and show it again with the sound off. Ask
the following questions at appropriate places in the film
during the second showing:

a. Why is the desert such a dry place?

b. How do plants and animals live in a place that is so
hot and has so little water?

c. Would sand dunes make travel difficult? Why?

d. What is an oasis?

e. If people live in a desert, where would you most
likely find them?
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3. Upon completion of the second showing of the film, pose
once again the questions listed above. Allow the children
dren to discuss the questions. Remember, do not sanction
responses given by pupils. Bring pupils back to the
point of discussion if they should stray.

4. After sufficient discussion, bring the lesson to a close.

Lesson 14, Intuitive

OBJECTIVES
The child will grow in his ability to comprehend the

elements of the desert and life in the desert as expressed
in the concepts and generalizations which are central to the
unit of study.

CONCEPTS AND GENERALIZATIONS: D1, D2, D3, D4, D5, D6

MATERIALS

1. Group L films

PROCEDURE

1. Show the films, "Life in an Oasis" and "The Desert."

2. Have the pupils discuss the following questions:

a. What is a desert?

b. How do plants and animals survive the high heat and
the low amount of moisture?

c. Where do you find people living in a desert?

d. How :could sand dunes affect travel in the desert?

3. Bring the lesson to an appropriate close.

4..



Lesson 16, Intuitive

OBJECTIVES
The child will develop an understanding that desert

lands can become productive when irrigated.

CONCEPTS AND GENERALIZATIONS: D
6

MATERIALS

1. Group N film.

PROCEDURE

1. Show the film, "Water in the West."

2. Discuss the film with pupils and ask the following
questions:

a. Why has our government gone to so much trouble to
build dams in the western part of our contry?

b. Why is water so important?

c. What is irrigation? Why is it so important to people
who live in dry lands.

3. Bring the lesson to an appropriate close.

Lesson 18, Intuitive

OBJECTIVES
The child will grow in his understanding of the

tropical rainforest in terms of amount of rain and rapid
growth of vegetation.

CONCEPTS AND GENERALIZATIONS: J1, J2, J3, J4, J5, J6

MATERIALS

L. Group P films

PROCEDURE

1. Show the films in this order: "Life in Hot, Wet Lands"
"The Tropical Rainforest"

2. Upon completion of the showing, ask pupils the following
questions:

a. Where are tropical rainforests located?
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b. What is the temperature in the tropical rainforest
throughout the year?

c. How much more frequently does it rain in the tropical
rainforest than it rains where we live?

d. What types of animals live in the tropical rainforest?

e. Where do you find plants, grasses and bushes growing
thickly in the tropical rainforest?

3. Allow pupils to discuss the questions which you posed.
Once again, do not rephrase pupil responses or reward
them in any way. Insure that pupils have sufficient
information to attain the concepts or generalizations
under consideration. Then ask the key questions whicti
would require them to relate the information which they
have gained. Having a familiarity with the topic for
discussion, the purpose is to see if they can leap in-
tuitively to the concept or generalization inherent in
the information presented.

4. Bring the lesson to an appropriate close.

Lesson 20, Intuitive

OBJECTIVES
The child will gain an understanding of the water cycle

and how it relates to the climate of the tropical rainforest.

CONCEPTS AND GENERALIZATIONS: J1, J
2

MATERIALS

1. Group R film

PROCEDURE

1. Show the film, "The Water Cycles"

2. Ask pupils the following question: "What is the water
cycle?"

3. Ask pupils to tell what this film means as they think
about the tropical rainforest.

4. Replay the film with the sound off. At several points dur-
ing the replay of the film, ask pupils to think about the
water cycle in relation to the tropical rainforest. When
the film is over, allow pupils to discuss the question,
"What could this film tell me about the tropical rain-
forest?"

5. Bring the lesson to an appropriate close.


