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PREFACE

In 1975 the National Council for Geographic Educétion'(NCdE)
established a Task Force on Elementary and Secondary Educatior. The prime
goal of the Task Force was to examine the elementary school curriculum
and thke rple_of geography therein. Four major guestions are being
addressed by the Task Force: | |

1. - What geographic concepts should young children learn?

2. What geographic concepts do young children learn?

3. What geographic concepts arebyoung children exposed to?

_In 1977 the SSEC and ERIC/ChESS published a paper. that addressed the

first question (Manson and VQicich,_Toward'Geographic‘Literaéy: Objectives

. for Geogréphic Education in the Elementary Schgol, 1577). =

. This paper addresses the third_question,.”What geograpliic concepts
can young children learn? * Authors Cobb and Rice have met the challenge
admirably. _

As part~bf its cdntinuing intevest in collaborating with professional
assocjiations to publish worthwhile products for the education community,
ERIC/ChESS has collaborated with NCGE in the development of this paper.
We appreciate the authors' efforts and hope that this volume 1s useful
to the field. ' -

James E. Davis

Associlate ‘Director,
ERIC Clearinghouse for
Social Studies/Social Science
Education

Associate Director,

Social Science Education}
Conscrtium, Inc.
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1.0 INTROD'UCTION‘_ :

The NCGE Task Force on Elementary and Secondary Education, with the
,cooperation of ERIC/ChESS, has undertaken a series of papers dealing with
the role of geo3raphy in elementary education. In 1977 the projected:
paperS'wereJorganized.around four major questions: |
1. What geographic cpncepts should young children learn?
2. What geographic concepts do young children learn. . . "v\
3. What geographic concepts can young children learn?
4. What geographic concepts are young children exposed to?
The final phase of the Task Force proJect will incorporate the answers
to these queStiOns into curriculum development. , o ’
This paper addresses itself to the third question, "What geographic
concepts can young children learn7" It was based on the premise“that a ‘
review of: the literature--geographic, educational and psychological-— |
would provide evidence as to .the relationship of such learning variables
as age, aptitude, interest, and perseverance to geographic knowledge and
§kills. Drawing upon studies from three traditions-—naturalistic observa-
tion, experimental research, and theory--and five traditions in geography .
(Pattison 1964; Bacon l959), the authors or1ginally envisioned a four-
matrix organization outline. " . )
The literature, however, did mot support such a complex organization.
" .Studies dealing with geographic learning have been restricted to a few
topics, such as map skills and spatial knowledge, and they do not ‘reflect”
a coherent body ofAdata in the form of theoretical constructs, learning
theories, or geographic traditi§%s. Under these circumstances, ‘the authors
abandoned the original attempt to ?eview the literature in terms of a—priori
organization and have instead- rev1ewed the literature in terms.of the few’
research studies which are actuallv available. Some. anecdotal reports were
also utilized if they identified specific learning outcomes. ‘
«~ Ina critique of\social studies research in 1950, Carr, Wesley, and
Murra included references to such geographlc concepts and skills as maps,
graphs, time, and place. No separate review was given to geography,

although geography was reported in the curriculum by subject for seven

- 3 3




//;)6nly two activities that looked at geography "with the fresh thought neces-

E

- -

grades (4-12). The authors came to’ the follow1ng coriclusion, which ulso

applied to geography: "The social studies offer-no clearly discernible »
order of dlfficulty, no. logical order of learning, no series of progressive
laws and principles. Ehe obvious variables are the individudl pupils, the
class, the content, the teacher, the equlpment, and-.the method”"faarr?"
Wesley, and Murra 1950, pP. 1223)

%he research base of geographic education did not ' 1mprove during the
next/ 20 years. Skretting and Sundeen, in their 1969 crit1que of social ;
stydies education, devoted a separate section to geography, They identifled

sary"--that of the High School Geography Project (HSGP) and that of Charlotte
Crabtree of the University of Callfornia at Los Angeles. They concluded
that "unless a great deal more research is activated in. this field, geography_
may continue to flounder" (p. 1232). Skretting and Sundeen gvidently were '
unfamiliar with the work of Blaut at Clark University in place perception,
the first report of which did not appear until 1969 The University of
Georgia Geography Curriculum Project was just getting under way, with a focus
on learning tneory applied to curriculum development. o

Ten years later the situation is not much different from the pessimistic

- evaluation oﬁ_ﬁ&retting and Sundezh. HSGP had little or no impact on ele~

mentary geography; it did not.engender a continued interest in geographic
curriculum development, as-did the various Schools Council projects in
England, nor did it stimulate any programmatic research effort. Both the
Place Perception Project studies at ClarkuUniversity and the curriculum—
learning theory studies of the Geography Curriculum Project at the Univer-

sity ‘of "Georgia gere independently conceived. The rigorously conceptualized

) structure—of discipline research of Crabtree with primary children (1968)
" was followed in 1974 by.a more systematic investigation of the skills: of

hierarchical geographical analysis in'second;grade children. Her work,
fprobably the beﬁt—researched'in geographic knowledge and skills, has been-
ignored. Although the dominant research interest has been in Piagetian

replications of various, types ofvSpatial tests, the relationship of per- .

-
s

formance on theSe to aptitude for geographic instruction has, been assumed,

rather than demonstrated
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This review' therefore, W111 not provide PrOSPective carrlculum
. developers with Systematic data lating to developmental knowledge and
skills in geography 1It will" lndlcate the need for more pragmatic
research——a need that haS been recogﬂlzed—for years. 1t Will also give
o _"examples ob what . children can learn i geography"bas‘ed upon empirical
Vo field testing of experimental cyr,jculd: This review also repeats a theme

characteristic of the early 19ggg.-that Young childye, can learn more .

§ -~

abstract ideas, content,.and 'skjjis i7 geography if these are taught,
That is perhaps .the real challenge’co geography educators in the 1980s.

“

Ea

1.1 Selectin® Material.te'shoWwWhat Children Can Learn
X , . , ‘\_—"——-————' )
The authors of this work page 2 number of false stérts,'which are.

? - described here to help the: ‘Teader appfeCiate the partlculaf nature of

this review. 4s indicated in the background StatEment above, the firSt
) . ‘approach’®o be abandoned was the colleCtlon of data in acCOrdance with
. ©. an a—priori scheme ©f tradltions geography. A second aPProaCh

tried and subsequently abandcneq was 2" lnveStlgatlOn of the extensive

literature on children s thinking and concept formation which includes- ,
the 1946 ctassic of G?5911 and 11gs The Chlld From piye to Ten; Russell s

 masterly synthesis ofgthe liteyapyre prior to‘1956, in Chlldren S Think-
ing; and more receﬂt reV1ews ;ucn as'Flaveli's Summary of 'Concept Devel~
opment" in the 1970 edition of ¢} rmlchael S Manual of cpild PS?ChOlogy- .
‘Since that time, there has beepn 4 LremendOus increage in the’ number of
research articles about varioyg aspects of ‘children'g cognitive, affectiye,

+ 'and moter develOPment An'lpVestlgatlon of this 11terature= notwith-
standing its scope» Indicated fey gpecific referenceg ¢, geographic conCePtS
and skills. while curriculum geyeloP®*® and researcpers in geographic
education can,make inferences from this literature that are pertlnent
to their. particular interests it seémed unW1se to limit the conclusions

"¢ from ‘the general literature to yhat children can 1Parn°in geography.-

Neither did it seem Wise to- Testrict the review to empirical evaluation T
and research studies‘ A B : o S
& third false StArt that yag explored in Some depth was the investi-
_gation Pf ps§chologica1 studieg related to 8eographlc learning. Because
7 of the frequency with which develemental tasks, eSPeciali}’ thos& described
B T S : o L.

o

" . » ) . B . : J. i
o , T .
Q : , ,,»»——H——~——~—-\\‘w_,/3 "“—‘—"‘*-~\\\\__ﬂ,,;_——ﬁ-—~——n~‘i____
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by Piaget, are assumed to ‘be antecedent tO the skills a83001ated with -
»geographic learning. it Beemed logical to follow this, approach ) Since." “
the” concept can learn is related to the concept abllltg ‘to perform, 1t

seemed reasonable- to ascertain the extent to which an antecedent state,

Pte
1

set, attitude, disp051tion, aptitude, or entry ]evel,was related to geo—

graphic learngng This approach follows a transfer paradigm- performance

ofa developmental task, for example coordination of perspectiVe, is L

J:predictive of success in a specific geographic task, for example map<\N&

. . decoding: This approach ‘was eventually ‘abandoned, however, becausesit _

| became increasingly clear-—at least to these reviewers--that there was T\%X}~
little demonstrated relationship between Performance of developméntal ‘ ‘ f N
tasks and performance of school geography tasks (see- "Spatial Abilities,

ISection 1 3) : : S L o : o - l‘

. ° . 3
.

, It was therefore decided to take a fresh look at the four questions e
‘Briginally posed: What concepts;should, do, and can children learn in
geography, and to what concepts areﬁthey exposed° What chlldren should
learn ,in geography is a normative judgment that must take into .account - |
not merely, the skills and knowledge of geography but broader educational
objectives as well. It was clear that wé wére not concerned‘with this

I3

question. On the other hand, upon. clpser examination the oéher three o

:'proJected studies did not seem to be as clearly distinguishable as théy v
did ‘when £irst outllned What did the tests of geographic learning Show? .
Did they indicate.what children do learn? Test data resultsﬂwererdisap-'.dvht
POinting All - they seemed to reveal was that children perform with vary—~

ing degrees of success on a variety of tests that have no particular

relationship to specific currlcula, learning objectives, OF quallty of .
instruction. ‘SInce test results frequently. reflect low levels of . per- ‘
formance, lnterpretations of tests frequently lead to recommendations to

- defer instruction until a later time:. Certainly this approach would yield
little insight-into what children can learn. in geography under conditions
of appropriate instruction.\ o : '

- It was not until this stage of our thinking that serious attention .
- was given to such curriculum—evaluatlon studies as those of Crabtree,

Muir and Blaut, and Hart. If children were exposed to such experimental

e
X
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|
curricula'and,did-learn, the‘empirical eVidence from the match”of learning
— objectives,qurriculum,'and tesy results would be the best indication of
what children can. learn. What they can learn,'it should be emphasized,
is not equivalent to what they should learn--4a question which involves
-value issues in- addition to. empirlcal evidence. It was therefore decided
not only to review experimental geography curricula to which children. had
been exposed but -also to: provide extensive excerpts of the outlines of
these courses in an.appendix. This approach seemed: more likely to yield
some ideauof‘the great variety,of geographic learning tasks to which
A“children have been exposed No claim is made that these examples'con-
stitute a comprehensive and sequential geography~curriculum for the
Ao elementary grades, they merely offer examples of what children can learn =
.i:; when they ‘are taught under proper cquitions.- In brief, knowledge and
‘ skills demonstrated after instruction seem to provide a better indication

of what children can do than e1ther developmental research or status

‘ .
B

testing independent of any specified curr1culum
No attempt has been made to >xamine commercial courses of study or

even experimental curricula——for example, the Providence, Rhode Island, ..
and Wlsconszn Deszgn material described by Cox (1977)-—for which there =+
were no empirical data. The number of elementary experimental curricula
for which there are field- test results based on comparison groups or pre-

3:' test/posttest designs is limited It was nevertheless deemed desirable

. to restrict a review of what children can ‘learn in geography to research e

and evaluation studies with empirical test results, and to anecdotal reports '1

of what children have learned + Undoubtedly, they can and do learn much - °

more “than is’ indicated by these stud1es, because they are exposed to much

more. - : o . N~ T S

1.2 Readiness and Curriculum Design .

The design of curricula can follow many patterns.l One of the most -
‘common patterns relics on expert op1nion, either that’ of an individual
(e. 8 McMurray 1929) wor that of an expert committee (e s NCSS 1959)
In thlS approach the credib111ty of the recommendations depends on the
prestige of the individual or collection of individualg rather than on
data, even when. justified by a phllosophic rationale. Among the other

o




approaches to curriculum design are‘(l) a utilitarian account of use
frequency (Gibbs 1907; Washburne 1923a and 1923b), an approach especially
assoclated with the gcientific movement in curricuium development; (2) a
consenaus based on response to questionnaires submitted to a panel (Bemis
1966); (3) a jury method based on identifyiny concepts (Ross 1959); (4)
a jury method based on identifying generalizations (Johnson 1966); (5)
analysis of literature in an attempt to arrive at generalizations, for
axample the scries at stanford in the late 1950s which dealt partly with
geographic content (Geer 1959; Rambeau 1957; Runge 1959); and (6) a struc-
ture-of-the-discipline approach, one especially characteristic of the
curriculum reform of the 1960s (Crabtree 1968; Rice 1973).
One oﬁAthe oldest concepts related to curriculum design is readiness—-

a term prominent in the literature of the 1940s and 1950s, as exempliried
~ in Early. Chlldhood Education, the 46th Yearbook of the National Society
for the Study of Education{ Part 2 (1947). Although the term ‘had lost
favor by 1972, when the NSéE chose the same title for Part 2 of its 7lst\\
Yearbook, the idea of readinmess is still closely associated with early
childhood education (which has now extended upWardrfrom the preschool
years to encompass the primary grades, 1 through 3). An examination

of both the Jarolimek (1977) and the Michaelis (1976) texts, the two most
popular in the field of social studies education, indicates that each
devotes a chapter to the relationship between development and learning.
while the treatments in both are brief and therefore general, they reflect
the view that one of the bases for curriculum design should be knowledge
of child development. Michaelis, while acknowledging the grounding of
,-the social ‘studies in the social science disciplines, specifically states
that program planning should take into account the foundations of chiid
development and learning that are related to what children are like and
. what they learn. Because readiness is one aspect of development, it
should be related to curriculum design. While the construct of readiness
was not originally discussed by the NCGE Task Force, the question "What
geographic concepts can “children learn?" is a readiness question. It

thus seems pertinent at the outset to give some attention to the construct

. of readiness and to place it in the context of curriculum decision making. -



This treatment will be brief. TFor a succinct but more extensive treat-
ment, the reader is referred to‘the synthesis by Tyler (1969).

The terms readiness, maturation, and development have nested meanings.
Development is the broadest term, signifying both qualitative and quanti-
tative changes over time; it results from the interaction of maturation
and experience. Maturation more explicitly results from genetic changes
without the intervention of outside experiences. Readiness, on the other
hand, is the level at which a specified task may be undertaken; it is
usually interpreted to be the mean oﬁ the group (Good 1973).

Since the growth of the child- development movement in the United
StateS, as associated with Gesell and Ilg (1946) and Jersild (1947), the
chronological age at which certain behaviors-appear in children has been
interpreted as the optimum time for instruction to be initiated. Before
that time, according to the readiness theory, child psychologists believed
that learning should be incidental, in an environment which ‘though it ‘
might provide an enriched repertory of experiences, did not include
specific efforts to accelerate learning.' The concept of readiness became
especially identified with reading when Gates (1937) 1dentif1ed the men-
tal age of 6 5 years as the optimum time at which to initiate reading:
instruction. The theories of developmental psychology inevitably led
to justificatioms for postponing the initiation of instruction, especially
as an increasing number of children from poor.and ethnic-minority
families were entering school with meager experiential backgrounds.

' lnevitably, the concept of readiness was expanded to include the idea

that there was a critical period during which a child could learn ‘most
eazily. Anderson, in 1%47, wrote: "At some levels of development and
experience the child is better prepared to acquire a skill than at other
levels. The term 'readiness' expresses this quality” (p. 87). While the
term fell into disfavor under the influence of the Brunerian concepts

' of cognitive growth (Bruner 1960), the idea of réadiness was still
prevalent in such action—oriented groups ‘as the Association.for Supervision
and Curriculum Development. Wricing in 1563, Krogman explained "Readi—
ness as a whole is a 'rijening,' i.e., an 1nd1vidual potential transla*ed

in terms of.capacity and ability.’ There~1s a time of growth, he
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explained, which, 1if exploited, will lead to a greater learning ability:

"readiness implies a ‘best-time' for initiating a specific task situation"
(pp. 15 61).

’ 1he concept of readiness has been spec1f1ca11y used in reference to
recommended programs in geography. The relationship of readiness to post-
ponement was made explicit by Whipple in her 1941 article, "Elements in
Geographic Readiness." She constructed a 32-item readiness inventory and
received 205 responses from third- and fourth-grade teachers and supervisors.
Each of the 32 items was jndged to be a disposition or skill prerequisite
to geographic readiness by at 1east €0 percent of the respondents; for some
items, the percentage was as high as 98.

Whippie maintained that the teacher could "remove many difficulties
by insuring geography readiness on the part of the pupils and by delaying
““geography instruction until the children are ready for it" (p. 256). Since .
she exhorted teachers to build items "of readinesc, her comments might be
- interpreted to mean that readiness might be defined ‘simply as the initial
and beginning stages of geographic 1nstruction.' The coupling of the readi-
. ness concept with the idea of postponement merely adds to the problem of
‘how to develop readiness.

In articles by Lemley (1953), who recommended a program of geography
readiness for children ages five through eight, and DeSart (1961), who
outlined a program of geongraphic readiness for kindergartners, the tevin
readiness was used to refer to a. preparatory or primary program prior to'
the initiation of the formal teaching of geography in the fourth grade.

Most of the readiness activities recommended did not constitute a systematic
program in geography but ‘rather comprised a'miscellany of reading, language-
arts, science, and environmental concepts and the simple globe, map, direc-
tional, and locatiomnal gkills emphasized in the prevailing texts of the
period Neither DeSart, Lemley, nor Whipple made any attempt toO relate
'readiness to any particular theory of child-development learning.

In contrast, Barton (1953) specifically attempted to draw curriculum
implications for geography from developmental theory as»reflected in The’
child From Five to Ten (Gesell and Ilg 1946). Barton abstracted and

emphasized those behaV1ors and skills which appeared to have a geographic



nature, and his specific recommendations reflected the prevailing tﬂeories
. (local vs. distant, familiar vs. unknown, imnmediate experience, and
learning by doing) in elementary pedagogy. He also ‘acknowledged the
inflcence of Lucy Sprague Mitchell and her book Young Geographers (1934).
Barton's Optimisticfinterpretations of clinical reports about what young

* children could do, which laid the basis for a comprehensive approach to
geography Ceaching; no doubt owed much to Mitchell's influence.

While the concept of readiness may have encouraged teachers to post-
pone the teaching of geography, no other write; went so far as Renner of
Columbia University, who advocated the postponement of . - teaching of
geography until the for~th grade (1951). Renner's recommendation reflected
an expanding-environment model in which fourth-grade geography deals with
the home and commanity geography, fifth-grade geography with the local
community and selected comparative communities, and sixth-grade geography

with the county, state, and nation. Renner's paper was‘read in Cbicago
I_at the NCGE meeting: and apﬁeared the fcllowing year in the Journal of
Geography. While no particular consequences can be attributed to his ™
recommendation, the reported decline in instruction |in elementary geography
in the 1950s might have been caused by the association of the concept ef
readiness w%th postponement. ) ' _. ' '

The 1960s were nevertheles: . - extremely exciting decade in American
education. Those years saw a new umphasis on cognitive 1earning, a new
concern for the structure-of-the-discipline approach, initiation of an
early-childhood pash in a variety of federally stonsored programs (among
them Head Start, Follow Through, and Title 3 of ‘the Education Act of 1965),-
and the establishment of research and development centers focusing on early-
childhood and elementary.educatlon._:Secondary-and college educational
development in the natural and social sciences became primarily'the domain
of the National Science Foundation.

Although the structure-of the-disc1pline approach to curriculum was
quickly replaced, ehcept in rare 1nstances, by a concern for affective
education and open~classroom experiences, the psychological underplnnings
of the period were (and remain) schizoid. On the one hand there was

Bruner (1960), who, in a seductlvely written monograph added to American

O
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educational cliches the notion that any idea could be taught to any child
with app10priate conreptual and methodological adaptations‘ Bruner gave
aid and comfort to the "pushers' -and “stimulators'--those who thought that
children s intellectual growth was being stunted by permissive, non-content-
oriented school curricula. - The flurry of currlculum schemes in ‘the mid-1960s
which proposed to add new content to the curriculum frequently cited Bruner
in Justification, in addifion to Hunt (1961) and Bloom (1964). And then
there was Piaget.
Probably no psychologist has generated as many replication studies

- ag Piaget, or has been so widely quoted in the literature. Hardly any
school.movement since the mid-1960s has been put forward without genuflection
to Geneva. And, as a cursory review of geographic research shows, Piaget
has likewise stimulated replication of experiments by geographers. The -
willingness of experimental psychologists to replicate Piaget's work was i
undoubtedly stimulated by hlS prodlglous range of laboratory—type experimonts
that invited replication. The acceptance of his conclusions by educators,
among them curriculum developers, is probably related to the fact that ‘his
stages of_cognitive growth provided a theoretical framework for intellectual
development_prewiously'lacking in American developmental psychology, which
formerly had beenbbased solely on descriptive manifestations oflovert
behavior. H ' 5 A

" Most of the Piagetian references in the educational literature amount
to no morz than name dropping;. in many rases, the authors have acquired |
theirdunderstanding of his stages of cognitive development from secondary .
sources. Such references_are neveftheless accompanied by the assumption,
explicit or implicit, that these stages are related in a particular manner -
to sch;%l instruction, and that they should not be tampered with by effort
at remediacion. Ironically, we find some peculiar cases of intervention .
strategies being Justified on the basis of Piagetian philosophical under-
pinnings, which are essent1ally maturational. 'However,. Elkind, who was one
" of the responZents to Jensin in the essays Env1ronment Heredity, and Intel—
igence (1969): dade it clear.that his interpretation of Piaget was that
'pxograms of intervention are not- 3ust1f1ed. Rejecting the 2laims of such

intervention advocates as Bloom (1964), Fowler (1969), and Hunt (1961),



Elkind concluded: ' e

In summary then, the Piagetian conception of intelligence -

provides no support either for those who advocate formal

preschool instriuction or for those who argue for new

methods and.materials to stimulate intrinsic motivation.

(p. 187) .
Elkind who belongs to the school which might be called "delayers," cau-
tion against intellectually "burning" children by overexposure.

Oe of the early critics of the applications of Piaget, in terms of

the restrictive implications of his stagas for early learning, was Susan,
. Isaacs (193C), an English educator whose preschool work in the 1920s

reflected the best of the active~learning movement which was then popular

in both England and the United States and which was the precursor of the

open—classroom movement of the- 19705. Isaacs's work was a living testimony T

that, under directed guidance and stimulation, children could achieve
" tasks earlier than was presupposed by the Piagetian stages. Uann (7962),'
who belongs to the readinessithrough—instruction or stimulator school
is essentially Isaacs 30 years lar--. Aebli (1970) has more recently
expressed the view that the psychology of Piaget is basically a genetic
psychology, and that therefore the consequences of attempting to translate
Piagetian principles inte curriculum may be futile because the descriptions
of behavior which emerge from the learning tasks are considered natural '
manifestations of internal tendencies: while they may'develop through
experience, they are not amenable to specific instruction{' Consequently,
it is necessary to look elsewhere to find- support for geographlc curriculum
. designs that do not ref1ect a defermenc approach to school instruction. -
These comments on readiness are not 1ntended to constitute a defnnse
or condemnation of the read1ness movement ;- rather, they have been 1ncluded
-in the hope of alerting the reader to- the fact that the interpretation of -
evidence in .education, as in any other facet of life, frequently depends
upon a broad, philosophical framework which is not made explicit. Educators
with different perspectives ‘on readiness can look at the~ same: curriculum V
and test results and draw opp051te conclusions about both the *%1dings and

the value of the curriculum. The authors,of this review, whiie thay have
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"ttied to be osbjective, nevertheless ‘belong te the "stimulator" gchool

]

’

raghar than to the “delayer" school of geographic instruction. This
orientation undoubtedly has colored not only their selection of materiais

but also their interpretationms.

1.3  Spatial Abilities.

.

. One of the'mO“t common types of research in geographic education
investigates the development of children's spatial abilities. This research
fhas been stimulated by attempts to replicate the experiments described by
Jean Piaget in such seminal works as The Chlld s Conceptlon of Space (1956)
and The Child's Conception of(KEOmetry (1948). Interest in Piaget's analyses
of the ontology of spatial reasoning has prnduced numerous replication
studies (é}g., Laurendau and'Pinard 1970; Beilen 1970 Cobb 1977a and 1977b;

" Miller 1967; Towler 1969; Eliot 1966; Pufall and “haw 1973) supporting

Piaget 8 observations about the sequential development of children's spa-

*tial zeasoning. At least two extended reviews of the research on children s

spatialqcogniticn are readily available. "Children's Spatial Visualization
(Eliot 1970) and "The Development of Spatial Cognition: A Review" (Hart

and Moore 1973). By and large, geographic educators have unquestioningly,

assumed that the development of 'spatial reasoning observed in Piagetian—

“ type studies is related to children 8 abilities to learn geographic concepts

| and skills. . -‘. _ . |

The relationshi; betwren children s spat1al abilities as described

in the Piagetian psychological literature and geographic learning is, how;
ever, by no means clear. Even "though many of the Piagetian tasks, such -
as coordination of perspect1ves and V1ewpoints, ‘have an intuitive appeal'
to geographers. as being necessarily antecedent to the interpretation of

- geographic phenomena, especially in regard to the use of maps, there is
little evidenceﬁto support this assumption. In wr1ting about Piaget s
coordination—of—perspectives task, Eliot concluded: "It remains unclear:
outside the context of Piaget s theory, what the three—mountain task ’
actually measures" (1970, p. 269). Aebli (1970), in a critique of

sPiagetian theory, observed that the results of such experiments were arti—

facts:of the experimental situationm, which required the child to operate

“



R in a predetermined framework. He contended that the process of - intellectual
development associated «#ith school learning could best be studied by teach—
ing rather than by analyzing Lasks that simply uncover pre\ious,cognitive
structures without revealing how those structures are formed. . N

‘Blank (1974) similarly criticized the- literature on nonverbal concept |
learning, such as that postulated in Piagetian epistemology, on the grounds
‘that 1t emphaslzed the visual recall of objects and did not take into’
account the mediational role of language. Shc concluded that experimental
modes which attempt to provide data for the analysis of language learning
on the basis of visual-spatial cues fail to account for the vital role _v"
language plays in the child's cognitive development. Aebli's and Blank's

| critiques become significant for geographic educatiocn whan the directive

nature of formal schooling is contrasted with-the nondirective, clinical -

setting of much cognitive-developmental resexzzch. Tt is difficult to relate

the observations made from develoomenta1 research conducted in clinical test
modes to the question of what childrer can learn in structured school set—

"tings. The difficulties inherent in 4ttempting =) extrapolate-from the‘

i sequences of instruction recommended in the developmental literature are
exemplified in Meyer s hierarchy of map skilis f1973) These reviewers
strongly agree with thp conclusion druwan by Manson/and Vuicich in their ]
essay "Toward Geograph|c Literacy (1977) that the "links between map skills
and spatial cognition have yet to ‘be - made explicit.

The authors of this monograph have struggled with the implications

of the various spatial cognition studies, such as those reviewed by Eliot
(1970) and Hart and Moore (1373). 1Im general,’researchers have not - ' ’: B
attempted to relate performance on spatial—ability tasks - to specific
geographic learnings or skills. rwo exceptions to this generalization
are Beilin (1970) and Cobb (1977a and 1977b§, who systematically related
achievement on such spatial- concept tasks as the coordination of view-
points to achievement on map- skills tasks. However, the conclusions of °
these two researchersvare somewhat contradictory and inconclu81ve? in )
regard to the-relationship between spatial cognition and map skills. VOn
the whole, spatial?ability research indicates an increase in performance
with age on experimental tasks but does not in any way shed light/ on the

" question "What can young ch:ld“en learn°" ‘If anything, the results of the

QO ‘ S . ~ : ) . ,‘:Cl - . . ] .




'research on the development of children's.spatial concepts are interpreted
.ag justifying the postponement of geographic 1nstructlon rather than aS
supporting the systematic teaching of geographic concepts and skills and '
of analytic modes of thought. | ‘ . ' _
Vv In contrast to the observations derived from studies of the ontology
of spatial coricepts and cognition, the conclusions drawn from research
employing direct instructional intervention are much more optimistic about
the geographic abilities of young children (Crabtree 1968 and 1974; Hart
(19715 Imperatore 1969; Mcnuray 1962c and 1966b). To these researchers

it appears that when children are subjected to a planned, systematic PTO~
gram of instruction designed to develop geographic concepts in-a Clearly
"gtructured and sequential fashionm, thQY‘are able to learn Concepts and
skills which (or so the psychological literaturc implies) afe beyond ' -
“their age capabilitiés. ~Childrem's" ‘actyal performance- in—insgructional-d.~~cimm
settings, rather than their perfromance on deve1opmental tasks, seems tO R
more logically reflect what they can do.

' Because no clear conclusions can be drawn from the Spatial-ability
research about what young children can learn in a directive instructional
setting, to review that: literature--which has already been done (Eliot
1970; Hart-and Moore 1973)--would be both superfluous and irrelevant tO
" the focus of this review. Although it should also be noted 'that a number
of writers questlon some of the ba51c Plagetlan assumptlons (see the
refPrences to Isaacs, Wann.et al.,: and Kates and Katz in the discussion
of anecdotal studies on pages 81- 85), it is peyond the scope of this
review to provide a =ritique of that literature- A partia1 list of
.authors whose conclusions disz e withpehqge of Piaget is provided
by Kates and Katz (1977, -P. 61)

‘\m‘.} e 1. Organizatlon of This Studz v - : Lt

~ )
-

vﬁ The balance of this review of research on young childrén's geegraphic
.'learning is divided Anto two major sectiomns: "Map Skllls" and HCOnceptual
and Analytic Processes.' Each section deals first with status’ studieS

which describe what children know in terms of the test 1nstruments utilized

and then with achievement studies which assess children s performance



after systematic classroom 1nstruction.'

Studies of children s map skills probably represent the single
largest body of research in geographlc education. However, most’ of these
studies are status Surveys that do not answer the question of what map '
skills young children can develop. Some recent studies, among them those
of Crabtree, Muir, and Hart, suggest that systematic instruction uan be
effective in developing map skills in primary—school children—-a‘fhesis
documented earlier by McAulay and expounded by Mitchell in%Young Geog-
raphers. " ' ’

A- second, more diffuse body of research deals with children's knowl-
edge of geographic concepts and their analytic abilities. Again, status
:surveys -dominate the literature; these confirm what is generally acknowl—
edged: that children do not demonstrate.fundamental knowledge of basic
geographic concepts.. Such‘curriculum-evaiuation studiés as those of
Crabtree and Imperatore are, in contrast, optimistic about the potential
yOung children possess for higher-level cognltlve 1earning if they are
. presented with a program of conceptual development through systematic
‘instruction. ‘ ' ‘

A Section 3 also contains five brief anecdotal accounts--two or{ginat—“
~ ing in work of the 1920s, two others from the 1960s, and one by ‘geogra- -
phers in the 1970s--which represent optlmistlc views of what’ young
children can learn. .

The appendices contain summaries of the content and sequence of
Aselected geography curriculum projects and ‘the developers' refommendations
E for desirable content and sequence.- Since it is generally assumed that
most children are ready for formal geographic instruction by the fourth
grade, the emphases is on curriculum models for prescﬁool and primary-

age children. N ‘ ) - - ;

v



. o © 2.0 MAP SKILLS

This section of the reviewhis divided into three'major parts: (1)
studies focused on testing skills and knowledgewbefore:instruction,'(2)
studies focused on assessing the teaching of map skills,'or.knowledge

.after instruction, and (3) studies focused on‘measuring specific .map
skills related.to the concepts of direction, scale, ,and time. The first

i kind of study provides indeterminate.performance data without taking into
consideration the .quality and amount of prior imstruction; thehsecond'kind
of study gives a better measure of what children can learn. "A tabular
summary of the studies reviewed is included at the end of each part.

Only one general map test study was identified--that of Cox (1977).
The‘work of the” Clark University Place Perception Rroject, which has
generated the most systematic research 'with maps, has been primarily
concerned with the relationship of aerial photographic interpretation
to map ski]ls, an idea that has been extended to other forms of Spatial
encounters-—enactive as well: as iconic, to use the categorJes of Bruner.

This review does not include map studies made prior to 1968, the .
year Rushdoony '8 extensé/e'review appeared in Journal#of Geograpbg (cf.

hd

footnote, Figure 1) oony found that most map research was short-

term, involved only ‘a few classes; did not systematically investigate
; map—reading variables, ‘and’ lacked longitud1nality. (These strictures are'
equally pertinent ten’ years later ) Between 1960 and 1968, he concluded,
. there was more concern about what chiIdren learn as a result of systematic
.instruction prior to 1960 _map research consisted. predominantly of status
.studies. Rushdoony reported that 21 of the/37 research studies he. reviewed
2 involved some measure of experimentation. This emphasis probably reflected
the curriculum reform movement of the 19605, which was based in, many
respects on the.premise that children could understand and work- with more'
content in geography and the social studies “than was expected or provided
by teachers and syllabi. The decline in support for elementary curriculum
. development, which reflected a sh1ft in. the development priorities of the
u. S. Office of Education, is undoubtedly related to the decline “in develop-
ment and evaluation studies in map Skills. During the period 1968 to 1978
vt : N
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portion of a town resembling» ‘but-not.. g complicated asy Worcester-

“ photograph into a map (Blaut, MeCleary, ana ?1%Ht_1970). Each child was

the reviewers identified Only 20 studieg whiCh were partiéularly concerned

"with map usage. Consequently, except for the reSearch in Wapping LXOW

aerial photography stimulated by the work at clark University = there has

.been little experimentation with map Sk11155 The Dale (1972) and,Pelletti
- (1973b) stud1és at the University of Georpid were primarily ....erned with’

the use of maps to decode informstion rather than with the development of

‘map skills per se.

. 2 1. Testin Children'S Basic Ma Knowled a
Map testing (as opposed to teaching hildren hoy to use maps) has been

systematically pursued by Blaut and hjg asgociateS in the Pljce Perception

Project at Clark University- Blaut, McCleary’ and Bl-ut (1970, p- 339)
“,assuméd, following Tolman (1948), that childre™ form cognitiye or mental

_ maps and that a vertical aerial photograph 1% a type of cartographic map -

possessing distance dnd direction. They t herefore concluded- that an aerial

',_photograph conforms to an iconic or image WP Whereas WOSt maps conform

to a 1inguistic—iconi:_~m0del requiring Verbal knowledge. Of map gymbols and

.conventions. 1f preliterate children could jnterpret maP photograbhs

' without instruction, it might be argueq that children have”; pagcent*map—

eading ability on entering SChool Whi ch 18 acquired naturally from their

nvironmental etperiences- , . .

To . test these assumPtionS’ a Sdmpl of 102;first-grade éhiidreh.in S

-Worcester, Massachusetts, were indivldually administered a ggrjes of tests

in which 105 of the 107 correctly Pefcelvea a vertical black agd—white photo-

bgraph ¢ e a downward vieW of a landscape and identifieq at least two. unlike

features on it. In the f1iTSC Worcester test” a=10w—1ey91 aerial oblique
cplor photograph of a small town’ and the surrounding Countrygide was used

because it was erroneoualy assumed tﬁet suCh an* angle-woulg be needed as'a

period, to identify as many things as ssible by namlng and pointing * The

_ second test “involved a blaCk'and‘Whit rtical photograph 4f a ‘residential

-

A third Worcester test with 19 Students involved conVerting a vertical

- asked "to identify houses- and roads on the photograph, After this was done,

18

~transition to the vertical. Each student was encouraged within a ten-minute

“
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the chi1d was asked to trace in pencil the outlines of roads and houses. ‘

" When a few had been traced, the photograph was removed and the child was ;_.
‘distracted ra ‘minute. Next the chi1d was asked to name the shapes that.
had been drawn on the transparency and to color the houses (with a red
crayon) and raads (With a yellow crayon). Color codes introduced a conven-

- T tional element to the sign system. The final task required the child o
' ,.toftrace a route in pencil that,QOuld be followed‘between“two widely

Separated houses by way of the roads. ~Sixteen of the 19Vfirst-graders

performed the entire series of tasks; the remaining three performed a11

but the route—drawing task. The investigators concluded that these

experiments indicated that first- graders can read ic¢ohic maps and provided

some evidence that' they can deal with rather abstract mape as well, This
: T part of the experiment-—-from vertical, photograph to map cOnstruction to
Jf*“"*;f*““tn;cing a route via streets and roads--appears to conform to a naturalistic ™
~ sequence related to a first-grader s abilities and experience. » _
; ‘ The vertical phptographic task was repeated with 20 middle-class
) Puerto Rican children in Rio Pedras, all of whom were able to name and
,';_ point to features which they recognized (Blaut, McCleary, and Blaut 1970)

'J ' Further cross—vaiidation was made With 58 f1rst -grade children in St.
Vincent, West IndieS, where there was no te1ev1sion and very 1itt1e oppor- =
tunity to receive visual stimulation from movies, magazines, or pictures
(Blaut .and Stea 1971a) Evern so, on two map tasks, the mean score was 1.4
correct identifications. In addition to object identification, children
were "4gked to give a synthesis response by giving names - to the photograph
as a whole and to a cluster of houses. Approximately 64 percent gave

. . ' “acceptable responses to one or both questions. After an addifional two- -

P hour lesson, all the chi1dren cou1d identify houses, roads, and "woodland,
and most were ‘able to understand elementary geographic relationships. This
experiment, according to the investigators,‘confirmed .that diconic map-
g interpretation ability can be, found even in a p0pu1ation that receives

- little, viSual stimulation.

. - © In a later experiment, Blaut and Stea (1974) gave preschool children
~+. . an-opportunity; An free play to set up a "model macroenvironment using cars,

_ houses, and stréEts. The location of the toys provided a p1acement score;
' R .

&
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driving a car from one house to another without leaving the street, a maze

score; and dialogue with the chi]d ("What is it?"), a,verbal score. .There

‘was 1ittle difference between the’ maze scores of three-year—olds andltﬁose’~7~“'

of five—year—olds, though the latter showed some improvement in the\positiOn
score. y e most not1ceable difference was verbal—-three—year—ol\\\could

The

investigators inferred that while three-year -olds have the ability to

not explain the model or their behavror as well as five-year—olds. .,
represent a-cognitive map phys1cally, they lack the “verbal ability to

- dedcribe it.. However, Blaut and Stea concLuded that "the child is already

a mapmaker at the age of three" (1974, p. 9),, adding "We cannot agree
with those who, building on Piaget,vmaintain that a child cannot properly
deal with map skills in the primary grades. (The two. articles specifically
cited by Blaut and Stea were Miller 1967 and Towler and Nelson 1969.)

T Blaut and Stea ‘s’ view of -early-” mapping skillscwas echoed by -Hart (1974),,

i one of the part1c1pants in the Perception Research Project ,who descr:bed
the play of three-year-olds in dirt W1th toys as mapping ) Hart believes
that the. introduction of play. procedures \through which a ‘child: manipulates

the environment) into the teaching of maps would overc&me many. classroom .

Lo ) i o

problems in teaching maps.~ EEEERA ' _
The drawing of freehand ‘rex3)l waps by’ children has been- utili;ed as
a testing technique. This technique is zssumed to involve not only an.
‘ understanding of the relationships between distance, direction, and scale

but also skill in drawing and understanding map conventions.' However,, :

“there are no uniform categories for the analysis of such drawings._‘Lowe
(Balchin and Coleman 1973) used amfour point.scale (0-3) to measure posi-
tion, scale, and plan, Klett and Alpaugh (1970) measured three different
factors (perspective, scale, and, abstraction), Neperud (1977) meaSured )
nine factors rang1ng from isolated elements ‘to map space. Theré is also"t“
-mo. uniformity in the map drawing tasks. . .In the ‘only- longitudinal study
(covering a period of four years), Lowe’ asked children zo draw a map from )
“home to: school; Klett and Alpaugh asked children to "“draw. the San Fernando
Valley without additional explanatlon, Neperud asked children to draw

their own neighborhood as ‘they would show it to-a .new child moving in.

Lowe s results reportedly showed that seven—year-olds found pos1tion

- . I
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easiest, tnen scale, with the component of plan (overhead view) most

difficult. Neperud who approached the drawing task from the perspective

of an art. maturationist, found that by the fourth grade children portrayed ,

the neighborhood in terms of an organic pictorial map,.  and that by the
fifth grade the two highest levels-—pictorial map and map space--were
manifest. He concluded that his findings supported both the Piagetian
developmental stages and’ the notion that only as children develop a
' level of spatial cognitiou associated with a coordinated reference system
do they begin to employ pictorial or true map space to represent ‘the
large-scale environment. He suggested that investigators. '"must continue
to be cauti0us‘in their demands of children, lest they do injustice to
the outlinedadevelopmental sequences" (Neperud 1977, p. 65).

_Working from a different perspective, Klett and Alpaugh (1976) did

not find such a definite progress1on in graphic representation and spat1al

development. They reported that all of their shbjects were higher on the

abstraction component’ than on perspective and scale, and that fourth-grade'

children actually showed a regression on this measure compared with third-

grade~ children in the sample. This: finding appears 'to be consistént with
that of Lowe, "who found that a spatially gifted group of children gtarted
at age seven to understand plan (drawing features as seen from above,-
rather than from eye level) better than they ‘understand position and * °
scale; they added these later. o -
‘ It view of the fact that Blaut {1969) demonstrated that first- grade
children could construct and interpret a map from an aerial photograph
and that children as voyng as three years u@derstood the functional use
of a maze. (Blaut and Stea 1974), it would appear that any attempt to make
conclusions about the placem=nt of map skills from a ‘freehand drawing
test confuses skills of unineructed cartography with understanding of
the furctions of a map. _

The existence of such confusion was confirmed by the recent research
of Cox (1977) with planimetric and plan oblique maps. Cox constructed a
‘19 ~item test which utilized both planimetric and plan oblique maps, on

the assumption that the plan oblique might project a more realistic. image. ‘

The items -tested eight different categories of skills. The test sample

21
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.of 355 students consisted of a cross'section of pupils in grades 2, &4,
and 6 in Bloomington, I1linois. There was no significant variation by
planimetric or plan oblique map; students did as well omn either map.
Cox also found no significant variations by sex, residence (rural or. urban),
r previous experience in downtown Bloomington. Results”showed no signif-
< icant variation by grade level for perception of distance, left~right
orientacion, or perspective ability. Results were inconclusive about
E perception of area. Significant variation by grade level was found for
lefteright orientatlon, orientation conceptualization,’ time estimation,
bar scale(;and compass direction. His items on perception of distance:
| and perception of area were deliberately designed, according to Cox, to
| test Piaget 8 theory ‘that many map conceptualization skills are developed
during?the concrete operational stage (ages seven through twelve)

Cox concluded that his findings were in agreement with Piaget s
theories aBOut.perception of length and area, but only in partial agree-
ment with the latter's theories about perspective ability: "Children as
young as seven or eight years seem to be able to make comparisons of
length and area at an ordinal level of measurement. . . . This means that
the children understand that there are different perspectives or different
'locations from which to view a building from a view 180° different from
that shown ‘on the map" (Cox 1977, p. 31) Cox did not claim that -his-- -
findings showed that*second—graders can coordinate perspectives in the
Piagetian sense, OT that they have a truly spatial understanding of an
entire map.. He concluded that the best line of mapvresearch‘was to con—’
centrate-on studying "the effects of instruction on.children's performance"
(a subject ‘reviewed in Section 3.0).

Cox, like Rushdoony (1868), made recommendatlons concerning a map-
u‘Bkill sequence. However, the two sets of recommendations (described in
¢ Appendix A and: Appendix B) are difficult to compare. Cox recommended a
! sequence primarily in terms of cartography, his professional specialty,

whereas Rushdoony appeared to relate map skills primarily to geographic
information.r While these two approaches are not mutually exclusive, they
do reflect different points of emphasis and different value judgments

about tbe priorities of, school learning The difference in approach is

‘s
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also one of scale. A global concern appears much eafIier in the sequence
‘advocated by Rushdoony, who introduced globe symbols to four~year—olds,

in qu s work, the word globe in not found until the eight-year-old iEVEl}\\\

) ¢ . T~
Both Cox and Rushdoony agree that there is a progressive improvement

in the use of maps by grade level, that deficiencies in map conceptions
are due more to lack of systematic instruction than to lack of aptitude,
and that there has been much emphasis’on what children actually know
‘rather than on}what they might learn as a result of sequentially planned
and systematic instruction. The common conclusion that can be drawn from
their two different approaches is.that although'there might e more than
one valid sequence in the development of map skills, planned instruction
. is a prerequisite to'perfdrmahce regardlees of the seﬁuence selected.

Only one report recommending a sequence for map-skills'instruction
for English children was identified (Brown et al. 1970)., Brown's
recommendations about what children can understand appear unduly restrictive
in the light of American research' at age 8, conventional signs and”
directions; 9 to 10, grid reference, contour lines, and location of
individual buildings; 11, scale; 14, interpretation of physical features

" and settlement patterns. .

Most map studies test the performance of children.on maps in which
design and quality are not variables. The.eXCebtion to this approach ié
‘the cartographic study of Phillips (1973), who designed three types, of
symbols to test ‘the relationehip of design to the comprehension of ten
phenomena on maps of three different scales. The three types of symbols were
(1)_pictorial (highly detailed to suggest three dimensioné), (2) semi~
pictoriai (twe-dimensional and in leés detail), and (3) abstract (symbols
standardized through tradition). - The three types of. test maps were (D
simple map, large scale, (2) map in somewhat smaller scale Qith twice as
many symbols, and (3) a medium-scale map with a complex highway and .river
network on which symbols were‘used a numbet of times. The tests were
administered to about 1,000 children in grades 1 through 6.

The results of this study, according to Phillips, showed that the
abstraction level of.symbols is releted to symbol recognition and' achieve-

ment and that the symbol recognitien and achievement improve from grade to

o
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grade, Egt_gnevenly. Phillips noted that the studvldid not answer questions'
related to symbol size and design. The fact that he_did not hold the map
and the test tasks constant (the variation being symbol design) made it
impossible to answer what originally appeared to be the major question--
the relationship of symbol design to. map interpretation. Carswell (1971)°
Vt'takes the position, however, that map design does not have to be radically
;changed to be interpreted by children; instead, he believes, attention
should be focused. on-better techniques for preparing teachers and teaching
" map skills to children. ’
The relation of teacher map knowledge to pupil knowledge wes
- ghown by Schneider (1976) in an administration of the Nystrom Where and
why 69-item test to a sample of sixth—grade students and to elementary-
school teachers. All of the teachers had indicated that teaching map
and globe skills was an important instructional, objective for them. e
While puptl performance was dismally low, of particular interest was the
performauce of teachers. Although their mean score represented a con-
siderable improvement.over the scores of the sixth—graders, analysis
indicated that many of ‘the teacliers had the same problems as the pupils
and exhibited many of the same weaknesses. Schneider concluded that if
teachers themselves do not have an adequate background, it is not reason-
able to expect satisfactory performance from pupils. While there was no
significant difference in the mean achievement of teachers based:on years
of teaching experience, there was a decline in tne low score with years
h_ of teachiug experience——a finding that suggests that a teacher s under-
gtanding of map and globe skills does not improve with classroom time.
Whether this phenomenon is the result of deficiencies in teacher prepara- .
tion of of a decline in knowledge that may otcur during elementary
teaching is not known. It certainly suggests, as Schneider points out,
that teachers deficient in map—skill knowledge can hardly be expected to:
plan appropriate programs and experiences for sequential map-skill

ach -vement. \
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Figure 1

TESTING CHILDREN'S BASIC MAP KNOWLEDGE

Study ?‘Grade Desaription' Findings and/or
and Date Level of Study Conclusions
Balchfﬁ'and 2-5 ) Freehand recall map-- ' Moét children reached ,

. Coleman 1973

(work of Lowe) i

. Blaut 1969; B
Blaut,
McCleary, '
and Blaut 1970
'Blaut and Stea 1.
Biaut.and Stea K,2,
1971 4,6
Blaut and.Stea Pre-
1974 . school
(ages
3,4,55)

children were asked to
draw route from home to

' school each year for four

successive years. A
scale of 0-3 was used to -

rate growth in comprehen- .

sion of position, scale,
and plan. '

Interpretation of zerial
photograph; conversion of
aerial photo into map.
Samples were students liv-
ing in Worcester, Mass.,
and Rio Pedras, P.R.

e v

“Croés-validation of the

Worcester aerial photo
test in St. Vincent, W.I.,

an isolated peasant commu-

nity with no television
and few other visual
stimuli. ' '

Aerial photo recognition
test with students from
four grade levels; fea-.
ture identification only.

Toy-play to see if chil-
dren would set up & model
macroenvironment using
cars, houses, streets.’
Placement, maze, and
verbal scores were
obtained. Ages of sub-
jects ranged from three
years to five years and
eleven months. -

level 1. For seven-
year-olds, position -
was easlest, then scale,
then plan; order of
difficulty remained
constant over grades

2-5 but quality improved
with each grade.

Withopt;instrpction, 105
of 107 of students saw
aerial photo as downward
view of landscape and
identified two unlike
features; 16 of 19 stu-
dents converted aerial
photo to map using
acetate overlay.

0f 58 subjects, 647
gave acceptable answers
to aggregate question
(name photo and cluster
of houses). Mean score
of 1.4 correct identi-
fications. - : ’

K mean was 2.6 correct
identifications: grade

2, 4.3; grade 4, 4.8;
grade 6, 4.7. Little
improvement after second-
grade level. T

Placement scores improved

~with age from 7.84 11.41,
maze scores lmproved

from 59.1 to 65.5, and

_ verbal .scores from 13.6

to 55.2. . At age three
children could represent

“a cog-map physically

but lacked the verbal
ability to explain.

. This table of éumma:iés includeé studies.éubsequeﬂﬁ to 1968, the

~ year

of Rushdoony's map study (Journal of Geography 67: 4, pp. 213-222).
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Descriptivn

Study Grade Findings and/or
and Date Level __of Studyw Conclusions
Cox 1977 2,4,6 Eight map-conceptualiza- Piagetis theories about
' tion skills were tested perspective were par-
using planimetric and tially contradicted;
plan oblique maps. ¢ “children as young as
S seven could perform
\ " many map—reading tasks.
Hart 1974 Pre~ Observation of three- Play in dirt with toys
school year-olds at play. was seen as "mapping."
- (age 3 - .
-Klett and 1,3,4 Freehand recall map. Abstraction was more
Aipaugh 1976 - Children were asked to - advanced at all levels’
. . " draw San Fernando Valley than perspective or scale,
in one class period -of with regression after
.40 minutes; no other . . grade 3, S
instruction. Ho pro-
gression in terms of
perspective,'scale, and
level of abstraction
‘ " by grade. v
“.Neperud 1-6 Freehand recall map. Increase in map repre-
1977 ‘ Children were asked _sentation by grade level;
- to draw what they would  highest levels did not -
show a new child in the . appear until fifth grade.
neighborhood. Nine cate- Results were interpreted
gories of responses ~as supportive of Plaget.
. were measured. (This T R
study was done from the
_ " perspective of art, not
. . - geography.) - _ .
Schneider . 6, Nystrom Where and Why . 0n 69 items, the student
adult test was administered to mean scores were 31 »nd

1976

samples of students and
elementary teachers.

- 26

O PIE

39; teacher mean scowe L
was 53. Teachers.exhibited
many of the same weaknesses
that students did. Teach-
ing experience was mnot.
correlated‘wi;h scores.



2.2 Testing Map Knowledge After Instruction

- Ten studies were identified since Rushdoony's 1968 synthesis which
provide'data on teaching with maps.and performance onpmap skills after

“instruction. Two of these studies are an application of Blautls hypothesis
‘that aerial photographs constitute an iconic map_which can be translated
by children into a graphic map (Muir and Blaut 1970; Hart 1971). FiGe
studies made the assumption that mapping is especially significant because
maps are central to a depiction of spatial relations, an idea that is
accepted as core geographic theory (Coons 1966; Crabtree 1968 and, 1974;

Hart 1971; Muir and Blaut 1970). There is ‘no- common link connecting the )

’ other studies. Taken together, however, they reflect a stimulation theme
_characteristic of earlier studies in the 1960s--that children in the early
grades - can perform at.a higher map-skillrlevel if given'the proper'instruc4
tion,"Not only can young learners handle more content, these researchers
believe, they can operate at a higher level of abstraction than that found
. in conventional social stud1es map programs. I

The work of Crabtree ‘was concerned with testing assumptions about the
structure of the discipline in a conceptual inquiry program (1968) and’
an hierarchyvof geography concepts (1974). Although Crabtree's studies

- are reviewed more éxtensively elsewhere in this report, some attention
needs to be given‘here'to her findings relative to maps. Aerial photo?
graphs, maps,.and models occupied a“prominent place in her'instructional
strategies because both the 1968 structure—of—the discipline study. and
the 1974 study of learning hierarchies inVolved areal relationships._ A
substudy showed that second-grade students could ‘learn set -discrimination
skills from aerial photo analysis and that second—graders profited from
systematic instructlon in comparlson with a control group instructed only
in photo identification. . S ‘

" One of Crabtree's students, Coons‘(’966), undertook a program to
teach second-graders advanced map- reading skills for three main tasks;
symbol identification, areal identification, and areal differentiation.

. These tasks were tested at three levels of abstraction: highly pictorial,
semipictorial, and. abstract. . A t-test analysis showed that children made

t
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significant gains in the three operations at all levels of abstraction.
* No significant difference was found between children's. abilities to per-
form these, operations at high and low levels of abstraction. * Coons con-

' cluded that second-grade children, if instructed in abstract map use, were '
not restricfﬁd to concrete operations. of the 29 students, 27 (93 percent)
achieved a score of 20 or better out of a possible score of 30 at both the -
pictorial and the abstract levels of symbolization. y

A second substudy by Crabtree (1968) with first- grade children involved
the use of eoordinate reference systems in mapping The experimental treat-
ment required mapping linear and. coordinate relationships from a three—
dimensional model. “The program was of short duration (two W59k8> for 20
minutes per day. This treatment was significant at the .01 level. An
interesting finding in the substudy was that there was no- statistically .
significa%t relationship between perceptual intelligence and mapping, but
there was a relationship significant at the .01 level between mapping and

, verbal intellignece. "Conceptual intelligence, on the other hand," Crabtree.
obServed “correlated positively‘with subJects emergent skills in the .
conceptual tasks of mapping ‘Euclidean relationships" (1968, p. 108). - .

 Anecdotal comments also indicated the r elationship of mapping to concepts
previ0usly acquired through ‘language. For example; prior-knowledge of
areal association permitted children to note and perceive patternms of
relationship on a field Lrip without cueing from the teacher (Crabtree’ 1968
P 139). Young children may thus profit from instruction in abstract con-

. cepts, a point which Savage and Bacon (1969) also made.

The focus of Crabtree's 1974 study was the possibility of defining
“a latent scale of hierarchical learning around areal association and S
spatial relationships. While her study was conceptualized in terms of
learning hierarchies, task performance required aerial photographic and'
map analysis. The six-category learning hierarchy (which was subsequently H
narrowed to five: categories by combining levels 4 and 5) consisted of: (1)
multiple discrimination (the ability.to identify features of the landscape
by their functional-categories), (2) observation of concepts (the ability
“to assign geographic features to regional categories), (3) definition of
concepts (the ability to make associations ‘between two or more" functionally

. - .
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related features within a region), %) first level analysis the

aoility to determine patterns of areal associatlon in distributions

of features within regions), (5) second- level analysisj(the ability to
determine patterns of spatial interaction of features within and between
regions), and (6) inference (the ability to combine and apply these known

procedures, in order to explain or predict change in transitional urban

-regions) ' - <

The curriculum lasted for 16 weeks, 50 minutes a day. The studies
centered on a series of active field based experiences of the immediate
and extended environment, beginning with the children 8 residential
neighborhood and extending to patterns of circulation in the Los Angeles

urban complex. Study was made of such urban regions as residential s

.neighborhoods, commercial cent. s, the central business district, jndustrial

gites, and the harbor area,‘ In addition to field trips, extensive use was

‘made of aerial photographs, data sheets, scale models, and an acetate

<

overlay map system.. ‘

Crabtree s work with aerial photographs, models, and maps in a
carefully articulated geographic framework is proDably the most sophisti-
cated ever. conducted in the United States in- geographic education. Her
1966—1968 work antedated that of the Clark University Place Perception’
Project in attempting to relate its premises to teaching core concepts
~of geography in a systematic manner.  One probable reason for the neglect -

of Crabtree's work is that ‘she” began and continued her research within the

' structure—of -the-discipline framework, which was popular in the early

- environment while Hart worked with- third—graders and used aerial photos

19608 but which had peaked and waned by the time her final réport was
issued in 19685 Since that time geographic education, like social studies-
education in general has been concerned with priorities other than
teaching a school subject in an 1ntegrated and systematic manner. _
The works of Muir and Blaut (1970) and Hart (1971) are companion ’
gtudies which grew out of the Clark University Place Perception ProJect.
The most obvious difference between the two studies is that Muir worked

with first—graders and used relatively simple aerial photos of a rural

of a cluttgred urban environment. A more important difference is-that

7y ~e

~ 29 DU



‘the Muir and Blaut study grew out of the assumption that mapmaking might

be taught to-first graders by means of black—and—white aerial photographs,‘
while the Hart study grew out of the premise that geographic theory might
be taught to children before the age of ten by means of aerial photographs
(Blaut and Stea 1971). The Hart study thus is a study not just of mapping
but of spatial relations ‘in a wider geographic context, Hart's work is much.
more akin to Crabtree s curriculum, although their theoretical postulates
differ. ‘

The Muir and Blaut curriculum was administered to two first-grade
~_classrooms in 15 half-hour lessons. Less than ten percent of the time

(40.minutes)‘was devoteduto instruction aboiit the nature of aerial photo-
graphs, of which.three were used. Twenty-seven percent of the tiwe was
devoted to°legend and scale. The remainder of the time was spent on various.
~¢xercises‘dealing with iconic, absfract, arbitrary, aggregate, and invisible
map signs and map-sign complexes, with various review exercises. The
sequence of the. curriquum is described’ below. ‘ ‘ |

1.“ Introduction to vertical perspective, asing a vertical aer1al
photograph, 7%" X 9%", black and white, with a scale of 1.2700,‘showing
the ‘school and its environs. '

2. Basic map symbolization, by tracing with matte acetate overlay.

3. Legend, using a "d1ctionary of symbols pasted on a hnge -plece
“of paper on the blackboard,, : ’ : “. ?l
’ 4. Drawing an "imaginary" 24" x 36" map using the symbols learned.

5. Reduction in scale, using a 1:5500 print and demonstrating in
‘class with a Polaroid camera, taking pictures from the floor at different
heights. ‘ '

This sequence was followed by'reView games and -reinforcement:
" 6. Complex. symbolization utillzing a 1:11, 500 scale map similar
to the pretest and posttest map, but not the same, showing small 'New England
towns with rural ‘areas; signs for topographic\features.
'. The pretest and posttest map conS1sted of a standard 1:24,C00 topo~
graph1c map -at a scale of 1:22, 000 The test was 1ndividually administered

and scored on the basis‘of the number of signs which the children could

9 - N N
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_recognize. The posttest score showed 78 percent mean correct responseSa
with a gain difference over the pretest of 54 percent for the experimental
group,. 5. 7-percent for the first-grade control, and 21.3 percent ‘for the
second—grade control. The second-grade conttol group, which had received
" 18 hours of map instruction spread over the vear, began with a higher pPre-
test’ score of 37.3, while the first grade experimental group achieved 2
~mean score of 24. 4. Nonetheless, second—graders performance was poorer
than that of the experimental first graders on the posttest.

.~ A second test was also administered to the experimental group with

an actual topographic map, the 1: 24 000 quadrangle from which the pretest

. and posttest map had been made. The'mean ‘score of this test was everll
higher than that achieved on the posttest--84 percent correct responseSJ

on a 0-12 scale.  All but one of the 42 children were able to identify

six or more symbols, indicating a fair achievement by almost the entire
experimental group. _

Muir and Blaut concluded that the curriculum, consisting of a total =
of seven and a half hours of instructlon, had improved the abilities of
first- grade students: to deal with planimetric signs on a standard top©~
grapnlc map and to respond. to the sign system as if .it were a true maP: =
In a subjective evaluation of the drawing of a genuine map on the acetate
over]ay, 9 performed well on all four criteria, 24 performed well on
, three criteria, and 9 performed less-well. The subJective view of Muir
_and -Blaut was that the poor performance of these students was due not tO
lack of comprehension or skill but to lack of motivation--a critical .
factor in experimental curricula, and one Wthh often skews resultS
. negatively. '
| . The Hart study, "Aerial Geography An Experiment in Elementary
Education” (1971), would have peen more accurately entitled "Development
. of Concepts of Spatial Relations Through Aerial Photographs and MapSs'
since this phrase describes. both the obJeCt and the method After'
‘beginning with a simple identification task using a small-scale aerial .
photograph centered on the school, the curriculum expanded not cnly in
scale but also in’ complexity of . geographic theory. - Although a Comparlson ]

: of the verbal test items with the stated purposes of the various lessons



A ( - . .
raises quest:ions about‘the extent to which the tests measure the geographtc'
‘theory embodied in the 1essona, the course of instruction nevertheless
| follows a sequential and integrating “series of experiences not found in
the typical social studies text involving "map skills.' The geograPhic . .2
theory is illustrated by. the aerial photograbPhs and by the suggestions-
provided . to the teachers for .doing interpretive map work with gtudents,
There were two treatments: in ope treatment the children were merely
shown aerial photos; in the other, the children were also flown OVer the
“area in an airplane. Since the flying experience had no" relation to achieve- .
ment, it may be ‘disregarded except as a motivational factor (Hart 1971, .p. 65)
Because of the, number of variables- examiHEd in the study, " the results
cannot be summarized briefly. The posttegt analysis of rnree serial photo-
graphs, each at a different scale, indicated that the third- grade students -
" could identify the major categories of macroscale features in an urban
environment, maintain interest ip ynfamiliar enVironments pregented at
various scales, and abstract major land uses and place-wholes.' Mean scores
were better than 50 percent. These results held up in a retention test
administered six months after the posttest. Although performapce had
“declined somewhat on one of the thiee photographs, performance Of the two .
- other photographs--presented at_a smaller gcal® than had been used on the
posttest--was still significant, R f o | .
‘One af the most interesting findings of the. test was the pretest-post-'
test gain in the ability to mOVe from a pictorial drawing to a maplike _
» drawing of the anironmeflt._,- Among the Significant changes were theSe. ¢))
“the base line disappeared and was replaced by an overhead view; (2) features
were reduced in size; (3) home features were replaced by a variety 0f?large-
..8cale geographical features, (4) macroscale filgures were introduced (5)
- isolated elements were replaced by aggregationS, and (6) an increasing
network development was depicted through conneCted roads and streets.
Although many pictorial embellishments and fronta1 views persisted
as Muir»and ‘Blaut had found With their first—8raders, Hart concluded that
.the synthesis of a geographic environment, introduced: through. aerial photo-
graphs, could help children Organize the world according to a geographical
scafe at a younger age .than that suggested by Piaget in his analySiS of -

‘(- )

n




, _ v N , e
children'srdramings.' This-finding suggestscthat.Neperud's,(1977) analysis
of children's neighborhood drawings without instruction (see Section 2, 1)
does 'not give a representatiVe picture of the‘skills ¢hildren might agegin
.in the depiction of map space if they were taughtfto progress from aeriall
photographs to planimetric maps. o . -u. &Q '

There was a significant improvement in scores on three of the fOur
.map posttests over those achieved on the pretests. (The fourth test
involved transfer from an oblique map whose scale was too small to reveal
the morphology of the Massachusetts coastline ) On the verbal test;'the
‘most improvement {29 p=rcent) was achieved on "size, distance and scale";
_the next—greatest improvement (20 percent) on "location and direction"

- and the least (7 percent) on geographical relations and distr1bution "
Although the last category represents,a more abstract level and thus jg
more difficult for.young'learners, as Crabtree (l968) found, the lowey
;‘performance on this part of the testvmay also have reflected the teaching .
procedures. According to Hart,'"It is necessary for the child to extract

the features of the environment visually before he can operate on they

erbally" (p. 63). While the course attempted to- operate on both visyal

‘and verbal conceptions, it is possible that its approach——which was baged
lon the idea that:concept_follows;percept rather-preceding;it;-had Sdme .
effect on“the outcome. Nevertheless, the'faCt'that performance'on the
progressive tests was not correlated with reading ability suggests that
‘the procedure was helping students who would - normally have difficulty
‘reading to learn geography. There Vas, nevertheless, a relatively high
correlation of mental. ability, as measured by the Otis Lennon test, with
both posttest and delayed posttesf photographic achievement. A
Another finding was that knowledge of cardinal directions was’ no¢ -

.necessary for orienting aerial photographs, regardless of how the photo_
graphs‘were handed out, the children, w1thout instruction, were able o
orient them properly.- In terms of photographic features, low—altitude
large—scale photographs were easier for third- grade children to use thani
vhigh—altitude, small-scale photographs. (It might be noted that this {s-
equally true for adu’“s, who often require magnifying glasses to identify
the detail in small-scale maps ) '
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' appear to-be highly_related4to spatial abilities and others appear to ¢
" involve primarily cognitive capacities, it would seem that Beilin's
caveat is:well taken. The fact that children can perform map tasks after
instruction, prior to:the emergence of assumed prerequiSite spatial
abilities, emphasizes the dubious merit of tying map curriculum suggestions
to a psychological order of learning.

In this respect, it is interesting to note that geography researchers
who have eValuated‘performance after instruction--for eiample, Crabtree,
Muir: and Blaut, and Hart--have tended to emphasize Brunerian constructs

" of spatial learning in preference to those of Piaget. 'This was also truL

. of Smith (1972), who set out to construct three curricula in conformity

with Bruner's .three modes of spatial learning: enactive, icouic, and -
symbolic. . Smith 8 symbolic curricnlum consisted of materials presented
entirely by means of language and nonrealistic symbols. ‘The. iconic’ cur—
riculum included language, use cf the Vine Quadrangle map in Tennesse
symbol sheets for topographic maps, drawings of physiographic features

of the environment, and slides of the map :area. The. enactive treatment
.included the topographic map and symbol sheet and observation of the’
_target terrain on site.

Smith found that all three treatment groups were superior to the
control group, p<.05 Although the enactive treatment was not superior !/
to the combined iconic and .symbolic treatments on the total score, it
was superior on.three"subscales (distance,»size, and shape) and on slides
of the area which were unfamiliar to all students,' The iconic group was .-
superior to the symbolic group on total scores and on the map symbol and
direction subscales.  Smith concluded that an optimum map instructional

Aprogram might combine the enactive ‘and iconic modes. Hevspeculated{that

1 use of the iconic mode for‘the introduction and teaching of basic map
symbols, followed by an enactive trip to the area being studied, pigbt
produce higher scores than any of the instructional treatments used.

It would appear that both the icomic and enac*ive modes deScribed
by Smith ,were mixed modes. The iconic mode ased language and /a- variety
of conventional symbols for topographic map interpretation; the enactive

mode did not rely solely on a field trip, but also used the;typographic

’




map andﬁsvmbol-sheets. (Presumably, it also used language.) As described,
the so-called symbolic curriculum would not appear to be useful in good
classroom teaching’if the ability to use topographic maps were au objective.
The study nevertheless indicated that systematic instruction does, facilitate
the map achievement of fourth-grade students and that fourth-grade ‘students
can be taught to use topographic maps~-a skill which is made more meaningful
by a field trip to the area ‘being studied. Apart from the Brunerian terminol-
ogY > such procedures simply conform to long-established procedures for
making map learning more meaningful
‘ Topographic maps were also utilized by Carswell (1971) with Canadian

fstudents in grades 4, 5, and 6 to teach symbol recognition, determination
of direction, scale, elevation, grid location, and map interpretation. -
The experimental group, which received a program of instruction, performed
at a significantly higher level than the uninstructed contrpl group on both
_the posttest and the retention test. 1In terms of map skills; Bymbols and
directions were the “least difficult while map interpretation was the most
difficult—--a not unexpected finding in view of other research particularly
that of Savagé ' (Savage and Bacon 1969), who successfully. taught map symbols
to first—grade chilfren. The differences in performance by grade level,
which were depictéd in graphic form, were not discussed in Carswell s
study. His main conclusion was that: emphasis should be placed on training
teachers and students in the use of maps in functionally appropriate pro-
:grams rather. than on changes in map design.

Another study at the first-grade level by Savage cnd Bacon (1969),
focused on the comparison of two different methods of teaching map symbols:
concrete and abstract. This study is especially pertinent bécause its
findings suggest that undue emphasis on using concrete methods -with young

.learners is not only. unnecessary but actually uneconomical in terms of the
ratio of time to achievement. While there was no significant difference
in the results by treatment, the concrete method of teaching required &ix
sessions of 30 minutes each, as compared with three lessons of 30 minutes
each for the abstract method. There was thus a significant saving in time--
:children in the abstract group required only half as much time to attain

a similar level of performance.
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Designed to implement Tabaroff's suggestions for "Improving the Use '
of Maps in thehEleﬁentary School" (1961), Savage and Bacon's conecrete
treatﬁent;involved-study of a large (3' x 3') aerial photogaph of a smdllb_
community, reconstruction of the photograph on the floor of the class- '
room using blocks, substitution of pictures for blocks, feplacement of
bictqres with map symbols, use of abstract symbols on projected maps,
and drawing individual maps. using the symbels learned. The abstract
treatment began by asking students to note how objects inla room might
look from above and progressed to inttoduction to pictorial symbols,
placement of pictorial symbols with map symbols, use of symbol flash
cards for review, overhead projection ef map with abstract syﬁhols,
discussioﬁ, and drawing individual maps‘uSing the symbols 1earned,

The criterion test, individually administered, required a pupil to point
to a symbol as it was calied for. There were'16 symbols in cOnventien-
alized map.form. The ranges of scores were lllto 15 in the eoncrete
group and 6 to 15 in the abstract group; 13 of the 19 pupils in the
concrete group and 15 of the 20 in the abstract group had scores of 14°
or better. ' ‘ '

‘The investigators concluded that the rescarch confirmed the results
of previous studies which showed that first-grade children could 1earn
on a more abstract level. They also inferred that there may'be'an undue
emphasis in the priﬁafy grades on the manipulatien_of concrete objects

- as a prereqeisite to geographic learning. (Four of'the students in the
abstract treatment groups were students from low socioeconomic areas |
who were bussed to the school; no such students were in the concrete group. -
- 1he mean score of these.four students was 9.25; the mean score for others '
‘ in the group was much higher. Such children, Savage and Bacon pointed
out% might require more concfete experiehces.)'

.In ¢ontrast to the short treatment which characterized most of the v
studies, the map treatment of Stoltman and Goolsby (1973), which was
part of an individualized reading skills and social studies curriculum,
extended over a six-month period. The title of the principal experimental
material was Reading About Sgtes, Routes -and Boundaries. %he map treat-

ment consisted of short content passages interspersed with maps, followed
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by multiple~-choice exercises which required the third—grade students to
use maps in: a functional manner. Instead of being isolated, the questions
vere fuhctionally related, forcing the students to use the maps to answer
a definite problemr—for_example, finding the best route in a city between_{
home and an amusement/park ' _' ,

The criterion measure was the map subtest ofs the Iowa Test of Basic
Skills (ITBS), which-was administered as both a pretest and a posttest.
There were fourteen classes in the’ control grovp and eight classes in the
comparison group; all were from a.rural county in central Georgia. On
the posttest administration of the map subtest of the ITBS, experimental-

group. achievement was significantly higher after adjustment for covariates_

(p<.05)." (The covariates were the Otis Lennon Mental Ablllty Test and

initial ITBS vocabulary and reading scores. )

The treatment appeared to. be'somewhat more beneficial to the black.
students, as judged by grade—equivalent gain scores; the grade-equivalent '
gain of the black students.in the experimental group (.53) was almost
triple that of the black students in the control group (.19). White stu-
dents made grade-equivalent gains 0f..70 and .40 respectively.

Stoltman and Goolsby made no claim for the novelty.of the material
used, but simply pointed out that systematic map instruction, used'in'
connection with a reading program, raises achievement 1evel in map skills.

Although not all the maps used in the study were specifically described

" the example given was an abstract spatial-relatipns map. The findings

suggest that using such maps is within the capabilities of both average

and below—average students when the maps are presented in a sequential

manper. ’ ' _ A ‘\ _ \.
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Figure 2

TESTING MAP KNOWLEDGE'AFTER INSTRUCTION

Findings and/or

out of regional areal asso-
ciation; extensive use was
made of study trips, aerial
photos, data sheets, scale
models, map-acetate over-
lays. \
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Study Grade = Description
and Date Level of Study Conclusions ot
Beilin - Ky2,5 Compared suggested Confirmed Piaget develop-
1970 sequence in Rand McNally mental sequence; discon-
Handbook of Map .r "lobe firmed Rand McNally Hand-
Usage with six Piagetian . book sequence. Map tasks .
" tasks were less diffucult than
o spatial tasks. Content
for-map-skills-should-not———
be entirely related to a
model without empirical
. testing
Carswell 4,5,6 Used topographic map- (scale. Experimental”group per-
11971 1:50,000) to test symbol formed significantly
recognition, direction, better; symbols and
scale, elevation, grid " directions were least
_interpretation. difficult; map interpre-
' tation was most difficult.
Emphasis was on testing
- ‘ instruction, not map design.
Coons .2 Tested advanced map skills: Significant gains in the
1966 ‘ symbol identification, three operaticns.occurred
areal identification, and at all test lzvels: highly
" ‘areal differentiation. pictorial, seuipictorial,
' and abstract; 93% of stu-
dents achieved score of.
20 (of 30) on both pic-
torial and abstract .:
operations.
Crabtree 1,2,3 This concept-inquiry cur- Grade 2 children learned
1968 ° : . riculum emphasized areal set-discrimination’skills
‘ association and regional from-aerial photos; grade 1
analysis as core geographic children's use of coordir’
_ theory. Substudies.of set nate reference system was
discrimination (from aerial significant at .0l level;
" photps) and coordinate ref- no relationship was found
erence: systems were used. between perceptual intel- =
, o ' : ligence and mapping.
Crabtree 2 Tested hierarchical struc- No separate findings
1974 - ture of learning growing ° reported for specific map

skills, as in 1968 study;

Pr=1.00 for mqltiple dis-
crimination and .60 for
analysis, only .15 for

inference.



Study . G

Description

]

Findinés'snd/or

rade
snd'Date Level of Study Concluslons
Hart 3 . Tested a 7-week, 16-hour curric- Grade 3 students
~ulum that was connected and

1971

.ViMuir and - 1
Blaut
1970

. Savage: : 1
“. and

Bacon

1969

Smith f

1972

Stoltman 3
and - -
Goolsby

- 1973

rsequential in teaching concepts

of boundary, area, place (cities,
towns, villages), and centrality.
Students used map transparencies
from aerial photographs.

Experimental treatment of 8 hours,
45 minutes, with 9% spent on
aerial photo; 27% on legend and
scale; remainding time on iconic,.
abstract, arbitrary, aggregate,
and invisible map .sign complexes.

Comparison of concrete and
abstract treatments for teach-
ing map symbols -

Three different treatment groups
and three control groups were
compared. The three treatments
were symbolic (language and non-
realistic symbols), iconic (lan-
guage, .map symbols for topographic
maps and drawings of physio-
graphic features),. and enactive'
(field trip with’ map “and symbol
sheets).

" “Map exercises were interspersed

into individualized reading and
social studies program of .six
moriths' duration,
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interpreted macroscale
features in an urban’
environment and improved
map-drawing skills. .
Airplane flight affected
motivation but not
performance.

Posttest gain difference
over pretest of 54% for
experimental group, 5.7%
and 21.3% for control’
groups with some map

“ experience in social

studies.

"No significantvdifference

found in effectiveness

.of treatment; however,
abstract treatment took
half as long. (Implication

. is that first-grade child-

ren do not need as much

concrete emphasis; more

verbal instruction saves
time.)"

All three oreatments
showed significant gains
(p<.05) compared with

: control. Enactive treatment -
- was superior_to iconic on

three subscales; iconic

to total symbolic on total

and direction subscales.
Meaningful map instruction

can_ ‘be. developed -in- any---——""""7
mode, but - combination

probably would be superior.

On map subtest ,- work-
study skills of the

. experimental group showed .

significant gains (p<. 05)
over control for both black
and white students. System-

. atic map exercises enhanced

map skills.



2.3 Testing Specific Map Skills .

2 3.1 .Direction’ o _
" Although knowledge of cardinal direction .after instruction was found ~ ..
in four reports, Howe (1932) was the only author to report performance
data on tests. Three of the reports indicated that'when primary-level
children were taught cardinal directions by using the sun rather than
directions inside in relation to school objects, they could profit from
such instruction.‘ Although Howe demonstrated that, after instruction,

fitst 8rade posttest responses were 50 percent correct, he nevertheless

) recommended that drill in directions be given at the third-grade level IR

Gregg (1941), however, in test. interviews with first- and second- grade
children, found that a group -of first -graders.who had learned directions

while playing a kindergarten cardinal- direction game gave more correct

}tesponses than second—graders who had not played such a 'game. Since

HOWe 8 instruction was provided intermittently over a ten—week period .'“u
his recommendation that direction drill should be given at the third-grade
level does not mean that younger children should not be taught directions.

As does the testing of other geographical concepts, directional )

* testing shows an increase in correct perforﬁance by Vrade level (Edwards

1953; Howe, 1931 and 1932) However, even sixth—gr‘de children in the
upper-27-percent ability level make incorrect responses to directional

items, probably because of . inadequate training (Preston 1956). Inadequate
preparation, Preston surmises, might be associated with texchers' lack of» e
knowledge of directions. As Lord (1941) pointed out, one can hardly expect
children to learn directlons when the teacher does not understand them——:

a deficit exaggerated by the lack of correct procedures (Ridgley 1922).

The concept of cardinal directioms appears to be too abstract for the

‘trainable and educable mentally retarded (Lanegran, Snowfield, and Laurent

1970), although this testing was done without prior inmstruction. 4 .

The_most extensive invest1gation of knowledge of directions was con-'

. _ducted by Lord (1941), who used dn ingenious series of ‘four different tests

with children from grades 5. through 8 in Ann Arbor, Michigan. The four

testing conditions were (1) knowledge of cardinal directions, - (2) locatlon

_of. cities by directional pointing and sketch map arrangement, (3) community-‘ .



“
o

orientation to buildings, and (4) travel orientation. Among the con-.
textual . conditions important to the investigation were the following facts:
93 percent of the students had lived in the commun1ty three or more years,.
about 75 percent of them had had all of their geography instruction in the
same school, window orientation in classrooms was primarily east—west,
) because of lighting conditions, geography texts in grades 4 and 5 made .
ample use of directions (326 times in grade 4 and 896 times in grade 5
with 80 exercises).
‘ In the test of cardinal and intermediate direction, using a- cardboard
compass rose for group testing and a piano stool with 16 compass p01nts,
- ie was found that the percentage of correct responses by grade level was
- somewhat higher at the eighth grade than at the fifth grade, ‘but there
- was no consistent pattern. By direction, performance on cardinal directions
" was somewhathbetterrthan*on intermediate; by sex, boys had a 55 percent
“correct response rate and girls had 38 percent. o ‘, '
. ‘On the pointing test 6f city location using an imaginary map, nearby
' cities and distant cities each scored about 23 percent. Detroit, the
: largest nearby city, was pointed out correctly in 54 percent ‘of the
responses. It was noted. that south—facing children had more difficulty
than north—facing children. In locating by sketching 16 cities within
ten miles, answers were classified as "map" if the top of the map was
orientated north and as space if answers were describe__merglylas.being'

ﬂwato the left or right of the observer without map orientation. The ratio

of space answers to map ‘answers was 2: 13 however, 20 percent of the

".responses could not be classified as be1ng in either category.' Nearby
cities were located in space, distant cities in terms of the map.' Cities
were placed on the map as they had been studied in classes; thus, 1if the
map was not oriented properly by direction, city locations were incorrect.
Girls tended to give somewhat more map answers than boys on this subtest.:

: Lord 'S third test required students to locate real places in Ann

Arbor by using conventional directions. The correct responses of boys
consistently exceeded those of girls on- the following locating tasks
'buildings-(23 percent and 12 percent, rnspectively), streets and bridges
§54 percent.and 43 percent), direction when in theater (20 percent and




'

.'17 percent), -and mapping Well—known places (16 percent and 11

percent) . Lord concluded that, notwithstanding the fact that

their mean number of years of residence in Ann Arbor was nine years,
the . students had, for the most part, failed to arrange the location of
. city features in accordance with the traditional pattern of directions.

The fourth' test, which-used a smaller sample, involved the abiilty,4
to maintain a sense of direction while traveling in an automobile. Two
‘ routes were utilized: the first was a circular route; the second, a.

. route with right—angle turns, was devised after-the first was found to be
too difficult. The point of departure was the school. Before beginning
| the trip, directions _were reviewed so that children knew their orientation
on’ leaving school. Nevertheless, on the circular route test 50 percent
of the children were already disoriented by the first stop; by the third
'.stop, only 25 percent of the boys and 18.percent .of the girls were :
'correctly oriented. On the angular route performance was better, with
50 percent .knowing directions after three stops. In. spite of the fact
'that testing was’ intentionally done on-a sunny day, few of the students
made correct use of the sun to keep track of direction.

“Lord concluded that children did not know how ‘to find cardinal
‘directions properly, partly as a consequence of inadeqhate training in
using the sun for orientation. His subjects used two very inadequate
guides to direction at any given time. .certain locational reference points
and their own body’ positions. The distance factor was related to two . ‘

' frames of reference. a’ space frame relative to the observer for nearby

‘ objects and a map frame for more—distant objects. Lord thought that his
study demonstrated the need for more outdoor exercises in teaching cardinal
directions because those in the text were insufficient——a thesis advanced

' by Ridgley (1922) almost 20 years earlier——and that such outdoor: exercises

. .ghould also require children to orient themselves from different directional

points of view. ’

This review of literature indicates that some children can learn
cardinal. directions as early as kindergarten, but that a high proportion
" of children do not know directions, either theoretically or functionally,
as late as the eighth grade-=probably because of inadequate instruction.



"college age, directional errors were found, although the proportion of ?\

. place as a point of reference to the neighborhood) and egocentric, or

' - . -

. . ,'

'It might be noted, however, that even in tests with Air Force cadets of

I

cor‘ect responses was high in thls gelect population (Hutter 1944 Clark

and Malone 1954).

" The theoretical explanation advanced by Trowbridge (1913) about methods, of

orientation and the learning of directions remains one of the most helpful, in

_Aspite of the fact that his use of the term unc1v1lized is no longer fashion-

able. Trowbridge described two systems: domicentric (using one s dwelling

abstract (using the points of .the compass). The former method of orientation .

-

is learned naturally but always depends on determinate object referencei

- points. _This system. "'is backward looking"; that is; it helps a child, man, or

animal’return home by "looking backward." As Trowbridge picturesquely

wrote: "It is as if the living creature were attached by one very strong

~elastic thread of definite length" (1913, p: 890) In contrast, the kind

of abstract orientation using the points of the compass that is acquired

artificially by education makes it possible to look outward to the ‘horizon

" in the direction of a given compass point. Because the erroneous imaginary

. maps made by children may persist into adulthood, according to. Trowbridge,

it is. important to ensure that students are.taught how to correctly use-
maps and the globe. . . ] . -

Direction does not appear to be a subject of contemporary, emphasis
in geographic teaching The most recent article by Lanegran, Snowfield,

and Laurent. (1970) was primarily concerned with the performance of educable

o and trainable mentally retarded children' geographic. direction was incidental

“fact that children can learn_ gimple geographic -concepts- at—an—early age "~

The last article based on testing . normal ‘school subjects ‘in a geographic
perspective was by Preston (1956), more than 20 years ago. If the number. -
of" articles about directional testing is any indication- of the emphasis_.gv -

on-this_skill in geographic instruction, it is likely that current tests

would show no gain and perhaps a decline in directional performance. The

“is-no assurance that they will acquire the requisite knowledge and skills

to make use of those concepts at any age, eithec informally or through

instruction. E .

)
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2.3.2 Scale : .
Except “for the study by Sorohan (1962), the scale studies 113ted

" invoived testing performance without instruction (Beilin 1970 Chanakira
1978; Prior 1959; Hayes 1973,=Towler 1968). On the basis of these studies,
most. authors tended to recommend postponcment. Beilin claimed that her A ‘
results invalidated the Rand McNally recommendations for scale sequence;
however, Hayes later noted that while the Rand McNally suggestions were
related’to—linear—scale——Beilinls—task called—for—estimating—area-as—Well“ll____
\\\» ' as distance. Beilin found that less than half of the. fifth—grade students
N passed half of the test, and thus recommended postponement of teaching '
“'\\\\ " about scale until the sixth grade Towler, in a similar vein, noted that
. : the concept of scale appeared to emerge at the fifth: grade, for it was
\\ at this level that subjects were observed making visuaLAOr manual estimates
\of the proportionality relationships of objects to symbols. Towler
o thought this finding implied that scale should be taught in the seventh
grade, but he did not rule out ‘earlier dngtruction. Hayes found that
1inear scale was ‘mastered at the fourth-grade level and areal gcale at
the sixth grade,|according to a criterion score of 15 ocn a 20-item tESt-A
In view of the.fact that geography is not taught Syst_ematicall}’
:until the fourth grade, it ia not likely that many elementary—level-childy;h
will have had ‘much’ experience with map sgcale expressed as a'11ne‘dfvided
into specified intervals Since the data on gcales indicate that the .
’ Achildren who were tested probably had not had Lhe benefit of sygtematic
scale’ instruction,\these reviewers conclude that there is no evidence to .
support assumptions about what pupils might\achieve under appropriate

instruction Postponing instruction does not seem to engender an ability -

PP S S

to use scale students™ in ninth—grade geography “classes were unable to

perform strip map scale tasks without instruction (Chanakira 1978).

'\
\
Ay
.

2.3.3 Time . "\
The acquisition of clock—time understanding has been a common Sub-

Ject of investigation in young children, as has that of chronological
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"a_time understanding in intermediate_age Children. Neither gf ehese topics,
jalthough both are related to geographic understanding, is a Specific con-
g 'cepc of geOgraphy, thus they have not been. included in. this revieW-

: Only two investigations involving time which involved a geographic
perspective were identified  Walker (1952) dealt with: time—space concepts
in second—grade children; Davis (1958 1959, 1963) dealt with time zanes
in the upper-elementary grades. “Both of these studies involved a Pretest—
posttest, experimental-control group deciiits sl both found that pupils

__—‘—In~lﬁ“éxperf*ental group ‘achieved signQFJVanfly higher scores after

instruction. Both - investiga“brS reached Y conclusions emphasizing early
instead of delayed ineruction. .
Walker asserted that the most Slgnificant finding of her investigation
was that Wtime-space concepts held by seven~ and eight-year~old children
can be enlarged by instruction to a greater aegree ‘than the average teacher
- ‘realizes" (1952, p- 96) Davis ‘concluded that the deferment-of-instruction
‘!theory for teaching time and space concepts needed revision HefaSSerted. e
that the limits imposed’ by maturation were'not rigidy and- that they could
by offset in part by deliberate 1nstruction. .In particular, DaviS rejected
'Wesley s idea (1950) that time zones gshould not be taught - until aftet the
. sixth grade, suggesting instead that such coricepts. agpsphericity °f the
earth, rotatiom direction, and earth-sun relations could in fact be .
‘taught earlier and that. provision should be made for, Sequential inStruction.
It is significant that both of -these researchers, prior tO,thef early
stimulation” push Of the 1960s, reached gimilar conclusions: th&t many
: geographic concepts can be taught earliet,‘and that’ ‘vigid *grade’1evel
. assignments are not desirable. DaviS espeCially emphasized the importance,»///

——et

of teachers' having adequate and clear understandings of. these concept59

. b'“ 80 that they can transmit them accurately to children.
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: Figure 3
. TESTING SPECIFIC MAP-SKILLS

" Direction
Study - Gradéi . Desctiption ) ' .i e Findi@gs and/or
and Date Level of Study » Conclusions.
Edwards - 4=6 ' . Knowledge of cardinal  Mean gcores: grade 4, 483
1953 - directions,. latitude, . ' grade 5, 51§ grade 6 68
L . altitude, horizontal dis- No inferences nor COnclﬂ
s ' ‘ tance, and area on the sions drawnm.

A ‘ basis of 14 tests. and
: . . . three of four texts. .
' ' Reliability - 95, Spearman—

Brown. ‘ A _
-~ .Gregg - - 1,2 Interviews to assess chil- Correct responses:’ grade 1,
1941 : .dren's knowledge of cardi- less than half 8rade 2, .
- . ) nal directions. - . 1little more than half.’ Gh115
N : . . v . dren in first grade yith -
' - prior training perfoymec
‘better -than secondigrade
‘ . without training.
> Howe K~6. - -Individually administered -. Grades K-and 1 made more
1931 test of children's knowl- . dncorrect than COTTect.
‘ ‘edge of cardinal direc- . Tresponses; grades 3*6 got
_ _tions and the sources of more right than Wrong' pu
! their conceptions .about *had a large number, of -
. direction. - -errors and wrong explana’
: L o . . _tions; boys did better o
‘ - than girls. ’ S
Howe - 1-3 ~ Assessment of children's On posttest, ‘the mean _
© 1932 . ability to locate direc- _scores were 50% for grad.
: tions using a sun.stick. 1, 75% for grade 2, and
- ‘ 82% for grade 3
Lanegran, EMR Measurement of perfor-' = “No boys were able to
. . Snowfield, and ©  mance of educable-and , | orient themselveg } A
' _and - ™R trainable mentally ' cardinal directions; mo8t.
. Laurent o  retarded children on - of EMRs and half of. nga
1970 . tasks. involving geo- . ‘ had some. notion of menta
o v o graphical direction. .+ maps. - N e
Lord 5-8 Ability to use cardinal Knowledge of dirECtionﬁ
>'1941 : o directions properdly was - was inadequate becausge 4
S o . assessed by four tests:(l) insufficient trainjngy o
< T - knowledge of cardinal . there was a need for-ovt” __
oy . A directions, (2) location of " door directional exerci? ges;
. ‘ cities by directiomal teachers who do not xno¥
pointing and- gketch map . how to find directionﬁ bZh
a -

" arrangement, (3) commu—. -using the: sun canngt te
nity o;ientation, (4) . .
. travel orientation.
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of building 1a§0ut
24 t°;smaller map 0n
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"Constructio?
Correépon
grid (maps
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Map-drawing ;
asked tO
Scale Of a
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a Strip map-to
1and~"US€ traverse.
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eet® tO demonstrate’
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_Conclusions

~all four items. :
*bright American students,

the model from theifl

le/An Miles; distance
sCal%faS aerePresentatiVG :

Fiﬁdings and/or

———

'..Acﬁievemenﬁ'of-U.Sr

students’ exceeded that
of German students OB
Among

mean scores ranged frbm
257% -on sun to 78% on

) directional items.

Students of both nation-
alities had insufficient
teaching.. )

Usiné a passing crite-
_Tion of 66%, less than

half of students in o

grade 5 passed test. -

Students weré unable
to cope with scale task;
Special instruction in

- linear ‘scale should be

built into field treatment.

.Linear scale was lesS

complex than areal and -
was mastered at grade 4
(using criterion score’ of
15 of 20); areal scale was
mastered at grade ©- oo

Students becamg, aware of‘;‘
Scale between the ages
of nine and ten.

' The concept of scale was

not mastered at any level.

[}

Concept of scale appeared
to emerge at grade O
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Study +  Grade Description ' ' Fin

_ dings and/or
and Date Level of Study ' Conclusions '
K Davis 4-6 Time zones in relation to Achievement signifi-
' 19538, : sphericity, rotationm, direc- cant (p<.05) but .’
1959, tion; earth-~sun relatioms, grade differenees per- -
1963 clock time. Curriculum gisted. Wesley's asser-
' required 30 minutes for 14 kS tion' that time zones be
_ days over three weeks. taught at sixth grade
o ' ' © . and after was rejected.
Walker 2 Sin-week unit; two each on Results showed gain of
. 1952 ; moon, stars, sun. ' '30 (p<.01), in favor

of experimental group. '
Time-space concepts can
be enlarged through
instruction. .
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2.4 Summary

This review of recent research in map testing and map teaching
indicatesAthat there is general agreement that children'possess map abili-
ties before instruction vhich have not been appropriately'assessed by con-
ventional means and that achievement in the use of maps in sophisticated

:geographic programs can be enhanced by using programs of systematic
instruction. ' ) . ' ’

Both testing and teaching: studies suggest that close adherence to
Piagetian—type developmental theory leads to the deferment of map teaching.
Essentially, the studies validate the position taken by Rushdoony in 1971
that. children s performance on conventional tests is no "indication of what
they might do if properly instructed. .

The results obtalned by using -the varlous experimental curricula
indicate that very young children have been successfully taught map skills
which are normally introduced much later in the. curriculum. Particularly
impressive are tHe findings ofr the Clark University Place Perception ProJ—

i ect and of Crabtree, ‘both of which emphas1ze mapping in terms of spatial

/ :

relations as 2z geographic eore. In both cases, as in the other experimental ;
curricula, che two key variables related to pupil success were the design
of the curriculum and the preparation of the teacher. .Children can hardly
be expected to learn concepts and skills whicn their'teacners have not
mastered. r )

The nap research of the, past decade has been piecemeal; taken together,
it does not constitute a sysRematic body of research., In view of the fact
that most wap research has been updertaken by graduate students working
toward masters'. and doctoral degrees and has lacked follow—up studies, it

» is not likely that the overallgpicture will improve. Although all such
studies conclude with recommen ations for ‘further research, the investi-
gators seldom follow through on what they advocate. There is nevertheless
a sufficient corpus of emperlmental curricula and data for designing

sequential programs of accelerated instructiorn in map skills.

1 I
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' 3.0 CONCEPTUAL AND ANALYTIC PROCESSES

‘ This section is mostly concerned with a. review of tests of children's
general knowledge in geography, ‘a summary of Crabtree s 1968 and 1974 -
reports, and anechtal accounts of how young children learn geography

A brief subsection discpsses reading and geography, and another is devoted
to the evaluation of a kindergarten unit from the Georgia Geography
Curriculum Project. Figure 4 provides a tabular summary of the studies
reviewed in Sections 3.1 and 3.2, '

3,1 Testing Children's Knowledge in Geography’

This section Summarizes‘some of the tests which have been administered
to ascertain children's knowledge of geography. Aside from map studies,
which aze reviewed in Sectiom 2.0 of. this ipaper, the studies fall into five cate-
‘gories: (1) general i{nformation possessed by children on entering school
(Hall 1891, Probst 1931, Templin 1958); (2) knowledge before instruction
by grade level (Grade 1--Mugge 1968, Huck 1955, Newgard 1962, Sheridan
1968; Grade 2-—Lowry 1963; Grade 3--Kaltsounis 1961); (3) geographic .
knowledge (Bettis and Manson 1975; Lackey 1918); (4) geographic vocabulary
(Eakridge 1939 Milburn 1972 Scott and Wyers 1923), and (5) reading in
geography (Wiese 1936).

The only categOrieS that, on the Surface, seem to be reiated to what
'children can learn are the knowledgeubefore—instruction tests and the pre-
school tests which indicate the conceptions——and niSCOnceptionS--of young
learners. Vocabulary studies are also extensively treated however,

' because they give some insight into the process of concept formation and |
causes of concept difficulties. In spite of the fact,that the Iowa Test
of Ba51c Skills 18 extensively used in school testing programs, there does
; not appear to have been an analysis of the ITBS since Rogers 8 1935 disser—
tation. The results of the ITBS map subtest would appear to provide needed
longitudinal information ahout the acquisition of map skills

3.1.1 Knowledge on Entering School

One of the ways of ascertaining children's readiness for instruction
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"‘is to “ascertain their level of general information prior to instruction.y

One “of the earliest of such tests was devised by the noted psychologist

G. tanley Hall and applied to kindergarten children in Boston in the i
early 1880s. Hall's report referred to other tests—-one as early as 1869
in Berlin--which measured the general information of children at kinder-
garten levelA(Hall 1891). ‘Much of Hall's.work, like that of Milburn (1972)
almost a‘century later, focuses on children's lack of understanding of

words that adults and teachers take for granted. Many examples of the -

‘delightful quotes that result from children s mlsconceptions——for example,'

that butter comes from butterflies——are found in Hall's article. But .

:What he emphasized then, in noting the differences in understanding between

urhan and rural children, is that because the environments and experiences
of children differ each child's understanding of the world will be different.

In one 'of the most comprehensive studies ever conducted of the general

‘ informarion level of kindergarten children, Probst (1931) devised a 132~

item test consisting of two forms. The score range on Form A was from 15

to 55 and the range on Form B was from 14 to 52; each form had 66 items.

The combined mean score for the 132 concepts was 71.6. The data were
analyzed on the basis of the sixrcategory Barr Scale for Occupational
Intelligence and by sex. Boys had a mean knowledge of ten more concepts_
than girls had, and children from the upper ‘half of the industrlal classifica-
tion exceeded those in the lower half-—a -class difference emphasized by
Havighurst (1953).

The Probst test is of significance to geographers because the items
were grouped into eleven categories, eight of which contained items related
to geography. While the knowledge of the children waquuite variable, the
test might be interpreted as showing that many kindergarten children already

possess a rudimentary knowledge base on which to build geographic instruction.

.The author, however, ‘made no recommendations for 1nstruction or curriculum.

In a 1954 replication by Templin, the Probst ‘test was administered .

to a sample similar with respect to sex and socioeconomic status. Notwith- :

‘,standing»the.changes in locale.and time, the entire Probst battery was

given. However, substitute questions were given to a smaller sample to

of fset the inappropriateness of some test items. The mean scores on
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Templin's replication were significantly lower than Probst 8 combined
mean of 71.6-- 58 3 on the regular test and 63.2 on the modified test. '
As - did Probst,- Templin found ‘that boys consistently scored higher than
- girls, and that the socioeconomic variable favored the upper categories,
however, in Templin's replication these differences were less pronounced
| \\‘Templin, unlike Probst, attempted a qualitatlve analysis of the test
items She emphasized the importance of the test environment, observing
that "an identical question may not mean the. same merely -because of the
time and place it was asked" (1958, p. 94) On the whole, she concluded N
that the qualitative responses ylelded by the Probst replication were ’
similar to those obtained in the. ‘original study, although there had been
a decline in mean score. In both, children used clang associations (a
carpenter lays carpets) and concreteness (What time is ‘it at .moon? Time
for lunch), and their answers reflected many aspects of the’ specific
environment in which they lived. The Templin study,. however, tended to
indicate some improvement in the responses of children in the lower
socioeconomic strata-—a finding which might have been more pronounced had
the sample been representative of the population rather a replica of
Probst s sample. The fact that her replication showed . smaller differénces
by sex and socioeconomic status was interpreted by Templin as indicating
that there were more similarities in the envirommental’ stimulation of
" children in 1954. o ' ’

0f particular interest to geographers is the fact that the children‘
in the Templin study appeared to be more aware of the world, as illustrated
by their responses to the question "What large city is closest to
Minneapolis?"\'While the percentage of correct responses was about the
same in both studies, the incorrect responses in the Templin study included
cities in three states other then Minnesota and two foreign countries.
After dnalyzing the personal explanations of respondents, Templin attributed
this apparent increase in world awareness not to television but to the
greater mobility of adults, friends, and relatives with whom the children

had come in contact.

3.1.2 Knowledge Before Instruction by Grade Level

One emphasis in testing.during‘recent years -has stemmed from the



; assumption that children entering a particular grade might have mastered
many of the concepts being taught. Repetition of what they already know,.

4 ‘some: researchers believe, not only is boring for children but actually.

- leads them to develop attitudinal sets ‘that are not favorable to learning
_, new material (Kaltsoﬁnis 1961). Among the studies that emphasized measuring

| knowledge before instruction were those of Huck (1955), Kaltsounis (1951),
Lowry (1963),‘Mugge (1968) ,” Newgard (1962), and Sheridan- (1968) "Most of-
these investigators tended to be optimistic, ‘they emphasized identifying
a knowledge base on which children s school learning can be extended and
interpreted their results o sug ggest that- young children can learn more

ontent,’especia‘ly in the primary grades. _

v One exception is Mugge, who tended to emphas1ze children's lack of
knowledge. Much of Mugge s friticism -(1968) was based on the inability
of first graders ‘to conceptualize a hievarchy comp"ising street, city,

- state, and country, thia was perhaps an unduly pessimistic appraisal
because, while young children hear all these terums and are aware of them,'
beginning first-~ graders usually have nct been exposed to. instruction in
political geography.? A somewhat mediating position was taken by Shexidan
(1968), ‘who pointed sut the need for children to have more /Jirect contact
with the physica1 env1ronment in order to destrov ‘misconceptions. Sheridan
recommended that awareness of physical phenomena be used as a starting -
point for instructiom and caution:«<l against assuming, merely on the basis
nE word recognition, tha: children entering first grade understand . a con- ’
cept——a COMMOT:.. caveat in- elementary literature on concept learning.

Lack of ron°istency in test. items, conditiocuns. of tescing, standards
of- test in'expretarion, and ‘dther test varx ables makes it impossible to

assesav*he qualit:zof the xnowleubevbefore-instruction studies. Moreover,
as was iiscussed in aection 1.6 of this paper, researchers have different

, netions of the concept ok readiness. For. example; take two invest*oators in the_
same geographic area: Crabtree a: the ‘University of Califormia at Los'
Angeles and Mugge at California State Univers1ty, Long Beach. Wbile |

- Crahtree was devising instructional programs in geography on the basis of
the assumption that cuild:en could earn more in cequential programs of .

4imstruction, Mugis was coilecting evidence which she interpreted in a more

54




©
.

cautionary vein and questioning the- precociosity of today 8 children.
" Such differences appear. to reflect basic philosophic disagreements about
early childhood education which are related.to values. Such differences

are not amenable to resdlution'by experimentation.
, 2 . v
3.1.2 Geographic Knowledge

In both number of test items (216) and number of subjects gmore_than
1,600), Lackey's 1918 inVestigationvof'knowledge of general geography has
not been exceeded. Lackey's primary intent was to provide performance

norms against which geographic achievement could be measured. 'For.example,

answer only 34 percent of the”items, while a seventh-grader should be able
to"answeri73 percent of the questionms. About half the questions required
independent thought; the others required some memory of the content of -
six textbooks characteristic of the period. |
The most recent extensive general testing of geographic knowledge

was undertaken by Bettis and Manson (1975), who developed the 50~item
Michigan Elementary Geography Test (MEGT) to test the geographic literacy
of a l-percent sample of Michigan fifth—grade students. The MEGT was
designed to assess nine different objectives, with items-distributed among

} - three categories (physical geography, human geography, and geographicMA

: 'skills) at two process levels4—remembering and understanding. On a sanpleA
of 12 items, the percentage of students making incorrect responses ranged
from 45 to'84;. The investigators found that questions based.on physical
geography werenthe most difficult, with performance slightly better bn"
items selected from human geography. Although-the students showedfsome
proficiency in geographic skills, among them using map'symbols, they. were
not proficient at calculating distance. Many understood changes in land
use:along theAperipheries of expanding cities, but few assoclated city
size and converging transportation routes with air, water, and noise

- pollution. A large number ofwstudents could not locate major cities,
.institutions, or industries in‘Michigan. Performance at the remembering
lev«:l was higher than performance at the understanding level, a finding
‘consistent with those of other tests. While the investigators cautioned
that. the MEGT was not coupiled on the basis of existing-instructional'
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programs or text analysis, they nevertheless concluded that "if geographic
literacy 1s a goal for elementary. education, substantial evidencemnow :
exists which indicates that that goal is not being attained" (Bettis and
Manson 1975, p. 24). '

~

3 1.4 Geographic Vocabulary

Two of the tests rev1ewed in this section were particularly focused
on vocabulary. While knowledge-of terms was implicit in most of the test- -
‘ing, the methods of scoring tests of geographic vocabulary were less
ambiguous, normally requiring e1ther correct usadge or correct definition.
.-Both use .and. definition in a. completion. format were required by :Scott
and Myers (1923) to ascertain knowledge of common terms in history and @
geography in grades 5 through 8. The format required the student to give
a functional response to an item and then, after several intervening items, A
to’ give a definition; . for example, 'Name an explorer. . . . What is an:
explorer?" (Today this format ‘might be described ‘as example—rule testing )
Scott and Myers found that conceptual mastery (defined as the ability to
define and enplain terms) increased with grade level, and that the number
of 1ncorrect definitions decreased with age. However, it was found that
even in high school a large proportion of the students who could give a
correct example could not give a cerrect definition. Undoubtedly, as
Eskridge (1939) pointed out, in the absence of careful teaching the
tendency to attach associated meanings rather than conceptional meanings
to words persists over time. B
“"Scott and Myers observed that. the popularity.of silent reading tests. .-
» (they wrote in the early 1920s) tended to obscure the fact that many
" ‘students who could use certain words id a contextual framework could not
, ’define them in an abstract manner. Today the multiple-choice discrimination
test,. which has become the standard for objective testing, probably obscures
‘the extent to which children actually have knowledge of geographic terms,
‘that is, today' s children might reveal s1milar misconceptions about,_the
terms textile factory, granite, metal,_stock raising, and cereals if they
were asked to write definitions. Scott and Myers suggested that the tech-
—nique of first using a word and:then asking children to define it was

easily within the framework of classroom instructiom.
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' Few of the studies of yocabulary~and concept -knowledge provide more
than a'quantitative report of the results at yarious grade levels and an
elaboration of the many misconceptions of geographic understanding. How-
ever, Eskridge (1939) was not content merely to give a statement of the
final test results; he sought to isolate some of the factors and principles
. related- to growth in understanding geographic terms. . ﬁis study; completed'
some 40 years ago,. remains the most comprehensive. and. thoughtful of
the geography vocabulary studies. . Although Milburn (1972, used a larger'

fstudy and open—ended responses resembling part of Eskridge s procedure,u

Milburn's. explanations of the various causes of geographic miSunderstanding

are not as complete as those of Eskridge. . v‘_ ' -
The reasons why Eskridge was able to provideée more than a mere quanti-ﬁr
tative report were that he d fou¥ different types of tests and adminis-
tered them\to both individuals and groups;bthus he was able ‘to compare
responses to the same test item under a number of different conditions.
Thé four types of tests used were (1) essay, or open-ended, (2) multiple
choice, (3).map identification, using two actual maps and'two hypothetical'
maps, and (4) models, using such "
-'Sevenneen of the test items were common to three tests (multiple choice,
" map identification, and ‘models). , ’ ' '
" Both the multiple-choice test and the essay test employed some special
features. The multiple—choice format discouraged guessing by including?.

- in addition to four foils, an-"I don't know" option and an open-ended

concrete' materials as a political globe. .

-option- ("I think it means . . . "). The fact that 21 of the 135 multiple-

“choice items did not have correct responses forced students to consider

- this option, an example of which was included in the practice items.
Furthermore, the open-response answers had been collected prioxr to.the .
preparation of the multiple-choice test, thus the foils included incorrect
responses, actually supplied by children rather than by the investigator.
Both short ("Tell me what you thlnk. means") and extended ("Iell me
as much as you can about - " responses were solicited for the essay
answers. The Natlonal Intelllgence Test, Form A, Scale 1, provided a ‘
score of mental age to compare with performance on the achievement test .
by grade,.chronological age, and sex. A'supplementary 17-item multiple-

choice test was administered to a secondQSample of 400 students.

.6
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As might be'expected, the median scores reported by Eskridge showed a
general increase by grade level for the 135 -item multiple-choice test and the
_map—identification test; however, there was a decline on the models test in
"gradea 5 and 6. The plotted curves showed different profiles of understanding,
thejgreatest divergence was in the models test, on which seventh—grade scores
barely exceeded fourth—grade scores. An analysis of performance on the 17 items
common to three tests indicated that a child may know a term when' it is presented
in one test but not when it is presented in another. The -author. interpreted this
finding to indicate that knowledge of a term is relative, not absolute, and that .

nunderstanding must be thought of as developing in a number of dimensions rather

: than in a- single dimension. An analysis of ‘terms used in texts common to the’ four”W“

grade levels indicated that pupils had had some opportunity to learn meanings.
However, achievement by grade varied markedly, and relative difficulties with
meanings persisted over grades--a finding .also reported by Milburn (1972, p. 115).
An analysis- of the achievement data by three levels of mental age--—
low, middle, and high—-indicated a tremendous overlap across grades. For
example, the top scores of some fourth-graders were higher than those
achieved by two-thirds of the fifth—graders and one-third of the sixth- and
seventh-graders on the 135- item multiple-choice test. Similar overlapping
-was found in the map identification and models tests. Leve1 of attainment
was found to be qualitatively related to mental age. For-example, of
students in grade 4, none of the lowest third knew the meaning of the term
“1n1and, whereas. 25 percent of the middle third and 42 percent "of the
.highest third knew the term. _ _ v
The "1 think it means’ . . . " option was utilized by children.for
114 items which did not require alternative responses (the correct responses
having ‘been given). Eskridge interpreted this finding as reflecting the
desires of children to write their own responses. He also speculated ‘that .
.because some children had verbalized the meanings of the terms in their
own ways, they either did not recognize the responses supplied in ‘the test
as being correct or preferred to construct explanations which better fit
- their own conceprs. He thus. concluded that comprehensive understanding
.of the meaning of a term emerges from verbalization..

Eskridge identified mental age as a fourth factor in vocabulary

S a
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‘vequivalents. Data by grade and ability levels indicated that the e

knowledge by converting intelligence—quotient scores to mental—age .

highest mental-age group in grade 4 exceeded the performance of the

lowest-ability groups in grades 6 and 7 on the multiple—choice and

_identification tESLS, even though the mean mental age equivalent_in‘the'

latter grades was higher than that of the grade 4 mean.
All in all Eskridge identified six variable factors that he thought

,.were related to growth in understanding: (1) amount of experience, (2)

kind of experience, (3) level of geographic attainment, 4) ways in which
meanings are verbalized, (5) mental age, and (6) sex.' After identifying
these factors, Eskridge outlined five characteristics associated with SO
concept learning in geography

1. Increase in the number of contexts in which meanings are recognized

Different test formats were used to measure comprehension of the same

\

.content--for example, multiple—choice tests and map—identification tests.

In. grade 7 21 percent of the students responded’correctly to common : .

content items on both kinds of tests, as compared with 5.percent in

B

gr‘ade 4 \\ . ‘ . ' N ) . ‘ . ) . _— . e e - . PO . Y .
. : : \
2. Increase in. general information.» This criterion was applied by - A

analyzing the answer to the open—-ended essay questions. Analysis indicated

that the responses of grade 7 children, as compared with the responses

;of those i grade 4, “Included a greater number and’ variety of ideas

that could be categorized as general information." ‘ ' This finding was

iinterpreted to mean that growth in- concept understanding occurs along

with gains in general knowledge.

" 3. Substitution of basic meaning for associated meaning. A basic |

" meaning is related, to the essential properties of a concept; an associated

“to learn'associated meanings before they learn basic meanings and (2)

meaning is an evocative and idiosyncratic interpretation——for example,
"A native is a person who lives in a foreign country like Africa._ A
comparison of oper~ended responses for grade 4 and’ grade 7 showed a

decline in. the use of - associated meanings and an increase in the use

- of. basic meanings.g Data from the muItiple—choice test corroborated this

finding, Eskridge observed that these data showed (1) that children tend



" words nav1gatlon ‘and’ cultlvatlon——a ‘plienomenon’, Milburn (1972)- described

that growth in vocabulary understanding is limited when pupils retain
associated meanings. He therefore concluded that growth in understanding
ia accompanied by substitution ‘of basic meanings for associated meanings. i .

4. Substitution of comprehensive meaning. for partial meaning One

example of a partial meaning would be: the definition of trade as barter .. .

rather than as the buying and selling, of goods. Data from several analyses

showed that an increase in understanding reSults from the abandonment of

a partial meaning for a more inclusive or abstract meaning
5 \ Decrease in errors.‘ Analysis of responses identified three common -

sources of confusion (1). similarities in sound--as, for. example, in the

s "homonymic"; (2) similarities in appearance——as, for example, in the
the words Antarctic .and Arctic, (3) similarities in structure ‘and pattern——for
example, coal fleld defined as if it were analogous to corn field.
Eskridge s study is particularly valuable in helping educators ‘under-
stand how different: investigators can come to such different concluslons
in. evaluating the responses of young children, especially those obtained
by means of oral interviews. 1f associated meanings are interpreted as

acceptable, it is thus possible that an investigator will tend to emphaSize SR

R
the extent of chrldren s knowledge,”sinceﬁassociated fieanings show at 1east

““some kind of awareness. However, if the investigator uses basic meanings

' as the criterion of conceptual understanding, he ¢ she is likely to be

: generic terms-—for example, country, tribe, race, people, anlmal plant<

much more restrictive in estimating the knowledgg wackground of children
prior to instruction. o . ' N 4' B
The most recent study of knowledge of geographic vocabulary was

completed in England by.Milburn (1972) Ln cooperation with teachers from

rlver, sea,'and ocean. “The. 1,000 subJects tested were equally divided B
between primary and secondary students.  Of the 147 prlmary terms,,llO N\
described physical phenomena, and 96 -were high frequency terms as measured\\\\.

by standard word lists. -The testing procedure was open-ended. ("Tell me

- something .about this word. What dces it mean to ‘you?") Any essentially

—

. correct response was accepted.




Results indicated that primary students attempted to define 45

~ percent of the;terms, while the secondary students attempted to define

86'percent of. the terms. The percentage of correct responses increased

~ from 8.8 percent in the first year of primary to 29.7 percent in the

"fourth primary year; secondary correi¢t responses increased‘from 34 per-

cent to 61 percent. .
More interesting than the quantitative results were Milburn s con-
clusions. (1) the responses revealed many misconceptions, even about the most

common terms——a finding similar to that of Scott and Myers ‘(1923); (2)

. &n accompanying study of the'use of terms in~English textbooks showed_
-,lack'of‘uniformity in definitions, contradictions, and-instances of d

-incorrect and misleading usage--among them, .the tendencies to give

examples from one area only, leading to improper associations (fjords
L)

- only in Norway, oases only in the Sahara), and to overemphasize regional _ N

»undertaken through systematic instruction in geographic vocabulary.

and ideographic terms; (3) many types of errors were similar to those

previously identified by Eskridge ("cape was ldentified as an article s

of clothing ‘and "ford" as a car). While verbal . fluency increased in

secondary students, ‘correct word usage. was not always accompanied by
correct explanation (see Scott and Myers 1923)

As a result of this testing program,’ attempts at remediation were

\

'Although gratifying improvement was seen in the primary grades, there

was. - great resistance to clarifying concepts already coveredy and

: secondary students showed no perceptible improvement. Thus Milburn ‘ . >

concluded that it was all the more essential to clarify knowledge of

geographic terms in the primary grades in order to’ ensure correct

. understanding, qince a child ‘8 ability to retognize geographicai terms

. may\differ markedly from his or “her ability to explain them, Milburn

" ;believed that it was important to: develop vocabulary in a sstematic

.vocabulary are complementary aspects of the process of intellectual
- ‘ ] :

° manner. His comments seem particularly pertinent because he is one .of

the few writers in recent Years to have identified concepts with words IR

and to associate mastery of geography with knowledge Qf,geographicalhv

vocabulary. Milburn concluded: "The'acquisition of concepts. and activém

A
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development" (1972, p. 11§).

.

3.1, 5 Reading in Geography I . | o

o . .
One detailed study of reading in relation to geography understanding

was conducted at the fourth—grade level In 1936 Wiese, under the direc—

tion of Ernest Horn, used pencil—and—paper pretests and poSttests in con-

Junction with oral interviews to’ sxamlne the extent of students' geographic;
. comprehension. The test items were based on passages from the students

fourth-grade text, Our' Nelghbors Near and Far (American Book Co., 1933)

The IQ mean of the 37 children was 111 on the otis Prlmary Scale, Form A,

and the mean reading level was 45 on the Sangren Woody Readlng Test.

Oral interviews after the posttest were used ‘to obtain more information
"about the students understanding of the material . The responses of the
'children were stenotyped and transcribed

Wiese concluded from the oral interviews that the interpretations

which the children gaJ% to the words, phrases, and sentences in the read-

ing materlal varied to such an. extent that no prediction could be made

as to what understandings a given group of children would obtain’ from

using the text. The caveat Wiese offered in 1936 undoubtedly remains
_appropriate | "If the type of material used-in this study continues to

“be ‘given children who are just being 1ntroduced to geography, it will oo

be: 1mperative that the teachers supplement it with many explanations and
"real experiences in order to help clarify the children s understanding

( 1936, p.»64) Thus, the fact that children can read material and give -
i appropriate ‘answers to set questions does not mean that they have’ as51mi—
T;” - lated ‘the material operationally, cumulative experiences and additional

,explanation.are also-required

5 ’

3 1 6. Summary T T L 'y

¢ Tests in geography indicate that children enter school with varying
amounts of geographic information and knowledge, - intermingled. with mis-"
conceptions. Whethervthe extent of knowledge before instruction is .
-'interpréted’favorably or unfavorably appears ‘to depend on oné's philosophical
orientation about the nature of early learning. However,»it is probable

'that most. investigators who undertake such studies’ do so because they o
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believe that preschool and primary children are\being-deprived of the
content necessary to stimulate their intellectual development. Such
tests reflect the knowledge gained from experiences in and out of school,
they do not indicate what children can learn in programs of geegraphic
instruction. However, they do indicate that children have a cognitive
’awareness.of many phenomena--an awareness that might he used as a basis
for a program of instruction, especially one involving both direct contact
with the environment and explanations to clarify understanding.

The vocabularyvstudies indicate that, even in the upper—elementary'
grades, children have'many'misconceptions even when the are able to use
words functionally.  Eskridge's analysis is particularly helpful‘in
understanding the different gradations of meaning and the ways in which
children learn as they move from associated meanings to, basic meanings.

There 18 general agreement that children’ should receive Systematic geo— -
graphic vocabulary instruction at an early age.'

‘Children in geography classes are expected to}learn not‘only generic
concepts, principles, and generalizations but also a great number of
specific facts about specific places. One's conceptlof a'particular place,
large or small, is avcomposite'of many different factors. While emphasis
of spatial relationships has éharacterized some-geography departments
in recent years, this eﬁphasis is merely an incidentél strand in introduc-
tory college geography texts and is almost unknown in -the social studies texts
used by elementary children in the United States. Most of these texts
still reflect a descriptive approach toward people and places as a result,
although children may indeed learn a tremendous number of facts, concepts;
and generalizations, their wiews of the world nay be lacking in sophistica-
tion. ‘ _ B ‘ |

| These ‘reviewers believe that tests denigncd to measure wiildren's
geographical knowledge may in fact be poor indicators of :what <hildren

can learn, especially when (as is commonly. the case) such tests are inter-
preted to show how poorly childreh actually verform. Fof example, Bettis
and Manson (1975) emphasized the h1gh percentage of itemslthatuwere missed
by most students. To sugges*t that another approach is needed toward esti-

mating both the quantity asd the quality of children's’learning is not to

£
63 '



.i
|
A
|

imply that we do not need betterlinstruction in geography.

However,
restimating the accompl shments of unselected

populations in measurements of 1earning which are essentially verbal.
\
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we. may be unWlttingly unde
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Figure 4

CHILDREN'S KNOWLEDGE IN GEOGRAPHY

Knowledge on Entering School

Deséription‘

were physical) was given
to' 500 elementary students
in England. Oral
regponses were recorded

in first two grades.
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Study Grade Findings and/or
- and Date Level of Study Conclusions .
‘Hall K  Tested general information =~ Children had many mis-
1891 possessed by kindergartners. conceptions about their
¢ o natural environment.
Knowledge was related
‘to experience.
Probst K ‘Comprehensive 132-item gen- Mean on 132 concepts was
1931 eral information test con- 71.6, Boys did better
sisting of two forms. Data than girls. Most kinder-
were analyzed by sex and gartners possess a rudi-
demography. mentary geographic
‘ o knowledge base.
Templdin " K. Replication of Probst test, Mean scores were lower
1958 modified with respect to than.Probst's; sex and
temporal and locational gocioeconomic differences
items. : were less pronounced.
‘ Importance of test envi-’
ronment was emphasized.
Knowledge Before Instruction by Grade Level
Eskridge 4=7 Vocabulary test of same Knowledge was xffected by
1939 iteme was given to 800 amount and kinds of axperi-
students in four test ence, Ways in which mean-
formats: multiple-choice, ings were verbalized varied -
open—ended, maps (hypo- by mental age and sex.
thetical and real), and Growth proceeds in five
_ concrete material. different ways.
Milburn 2-6 A 147-item open-response Ability to define terms
1972 test (about 110 of which increases with grade;

students used many terms
for which.they lacked
nprecige meaning. '



- Study

ing, shelter within categor-

ies of knowledge, comprehen-

sion, and application.
Based on five random :

. selected third-grade texts.
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Grade Description _Findings ancfor
- and Date Level - of Study Conclusions
Mugge 1 Oral interview techniq . Averazge child responded
1968 using geography questions acceptably to 25% of
taken from 1962 doctoral questions; 19% to those on
study. \ geography. First-graders
: only learn single concept
classification. Maturity
level must precede con-
cept formation.
Newgard 1 Students were given a 35- Results showed tremenious
1962 item oral interview about variation in amount and
science and social studies depth of knowledge. 1
(Earth's surface, rockets and globe skill ‘training
and satellites, Earth-sun should begin earlier.
relationships, seasons, Conclusions appear to
work knowledge). favor more structured
: readiness programs.
Sheridan 1 Identification test of 30 Students showed a partial
1968 ' items about physical geog- awareness of many concepts
. raphy concepts was given but lacked knowledge of
to 55 students. concepts beyond immediate
' ) environment. They earned
higher scores on oral test
but still showed miscon-
ceptions.
Geographic Vocabulary
" . Huck 1 Interview; children were Children come to first
1655 asked 3 ‘questions each grade with extensive
about 75 concepts designed knowledge about their
to test knowledge entering environment. - Teachers -
grade 1. ’ need to recognize and
build on this knowledge
’ , base. _
Kaltsounis 3 This 60-item test measured Mean .score 31.48. At .05
1961 knowledge. about food, .cloth- level, students performed

higher ¢n ‘application
category than on knowledge
or comprehension. -IQ and
prior knowledge were pos-—
itively correlated. Chil-
dren know more than o
teachers give them credit
for knowing.
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Reading iﬁ'Geography .

Study . Grade Description 'Findings and/or

and Date ' Level of Study ‘ Conclusions

Wiese - 4 Oral intefviéw measured Natd}e of reading mate-
1936 comprehension of three rial will require teachers

passages from Our Neigh-
bors Near and Far; also

" pre and posttests, read-

ing test, IQ test.

to give many supplementary
explanations and involve
children i.. experiences.
Teachers need to present
geographical concepts

in ways that can be
understood.



3.2 Curriculum Evaluation Research: Craubtree

Charlotte Craotree 8 comprﬂnensive invmstigati_‘s of the'efficacy of
gystematic: instruction oa young children's geographic learning (1968 and 1974)
are among the lecst tznown of the rese*rch studies in geographic education. They
are, however, amony the most powerful of the studims dealing with young children's.
abilities 1o learun geog*aphic concepts ‘ard skills. Her research with ‘children
in grades 1-3 demonstrates ths possibilities for learning complex geographic
‘concepts nnder conditions of rigourcus inﬂtruction._ In view of the significance
of Crabtree's findings for this review, ané because her research is not gen-
erally *amiilar to geographic éducators, an extended synopsis of her two:

studies is-provided in this subsection.

3.2.1 'Purpose of Study

The central'purpose of Crabtree's 1968 research was to investigate experi-
A imentally the effects of teaching a ma]or conceptual system in geography to chil—
~ dren in grades 1-3. Specifically, the study sought to determine whether chil-
dren between the ages of six and eight could acquire an understanding of the
concept of areal assoc1ation and subsequently apply that concept in analyzing
an unfamiliar geographic region. . _
According to Crabtree, areal association is a central ccucept for geo—

' - graphic analysis. A geographic region de: .ves its character from associations
betweenband among'phenomena within the area. It is the study of these associ-
ations, in ‘terms of their origins and their present relationships, that con-
stitutes the focus of geographic inquiry. Areal assoclations may be analyzed as
phenomena 1nterrelated within functionally defined regions (accordant aSSOC1a—‘
tions) or as phenomena changing over time (causal associatlons) These: sub-
sumed categories of areal associction were developed -in the Crabtree curricu-

~ lum through a series of regional analyses of the greater Los Angeles urban complex."

T : Two curricula were developed and administered over 16 weeks to 12 classes
in grades 1, 2, and 3. Both curricula employed the immediate Los Angeles urban

» - environment as the focus for instruction in geographic concepts.

The two experimental curricula differed in their definitions of the struc-
ture of geography. Curriculum A derived obJectives on the basis of

-
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‘a definition of structure as the major organizing concepts 'of the
discipline together with the analytic .processes employed in geographic
' inquiry._ Curriculum B derived objectives on the basis of a definition
Aof ‘structure as ‘the major generalizations of ‘the field.
Curriculum A was developed at three levels of increasing conceptual
::complexity to be introduced ‘to grades 1, 2, and 3 respectively. Each
level was designed to develop the concept of areal associationm. Two
conplementary‘processes‘were emphasized: identification of geographic
features in-a selected region and subsequent analysis‘of the associations
between those features. Accordant, functional, and-causal asgsociations '~
were developed in grades l 2, and 3 respectively. . o
The grade 1 Curriculum A focused on functional studies of the child—
ren's immediate urban neighborhood and its relationship to the surround-
ing urban complex. Emphasis was placed on the patterns of areal associa--
tion among interrelated phenomena in the urban area. | v '
The grade 2 Curriculum A introduced comparative studies of associa-
tions in the extended urban—industrial environment, with emphasis given
to the patterns of association among geographic features functionally
related between places. The categorical concept of . functional association
introduced the subsumed concepts of spatial interaction, distribution,
change, and’ causality. -

The grade 3 Curriculum A centered on historical stLdies of sequential
occupance within the Los Angeles region, giving primary emphasis to those
factors which account for changes over time in the distribution of geo—
"graphic features. The concepts of time, change, and causality were
included in the historical analyses.

Curriculum B defined the structure of geography as the core of
geographic generalizations accepted by the professional geographer as
the fundamental kaowledge of the discipline. These generalizations were
incorporated into the Curriculum theaching objectives as the end products
to be learned by the children. The geographic generalizations were to
be inductively formulated by the children from data presented in the

" various instructional experiences. Unlike Curriculum A, which focused

specifically on teaching geographic concepts, Curriculum B incorporated

b oo
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‘;phé'geographic.generalizations intovthe normal structure of the sociel

"sfudies and'did not preéc;ibe a highly_étrgctﬁred and sequenced series -

6f lessons. Like Curriculum A, Curriphlum B focused instruction in the

.thfee gradé levels on_accordant,-functional, and causal association8~witﬁin

the Los Angeles-urbanjinduétrial énvironﬁent.'»
At each grade level, three geographic genéraiizations were_selected
as the desired product of thé‘children's inductive data analysis.'mEéch

generalization focused on the core :concept of areal association in its

reference to man's interaction with the physical and cultural landscape.

For example:

Grade 1. Man constantly seeks to satisfy his needs for
. . food, clothing, and shelter.: In so doing, he
' ) { attempts to adapt, shape, utilize, and exploit
the .earth. 5 ;

Grade 2. To exist, man must utilizé natural resources.
Groups develop ways of adjusting to and con—
trolling the environments in which they live.

Grade 3. The processes”of‘produCtiOn,'exchange, dis-

-~ tribution, and consumption of goods have a
geographic orientation and vary in part with
geographic influences. The. nature of the 7
organization of economic processes within an ;

. = area (spatial organizatioh) results from the
kinds of resources, the stage of technology,
_and the sociopolitical attitudes of the
- population. o : ’

Obviously, children were not expected to formgiéte the generaliiationé
in these words, but they were expected to dévelop fgbm their observations
the basic ideas included in each generalization. For example, to develop
the grade 2 generalization given above, experignces‘dere sﬁruqtured to

lead children to observe that;

1. . Agricultural areas develbp where favorable soil,
- climate, and growing season make good crops
possible. '

2., _Harbors (for incoming transport of fish and
“bananas to the wholesale market) developed
when man found ways to build a breakwater
and dredge a deep-enough channel.

; ‘ : ‘ [ 25
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© 3. 'Highways and railroads (used for'transport of - food

e sources) developed where man leveled or graded the
land  and where mountain passes of thevcoastal
strand allowed access to Santa Monica.

Both curricula were presented_to students over a lé-week period
with 50 minutes of iistruction per day. Both curricula resulted in
significant learning of the concept of areal association. However,
since the instructional procedures were specified only for Curriculum A

‘the remaining analysis is restricted to that program,

3.2.2 Instructional Program -

At each of the three grade levels, Curriculum-A attempteo:to conform
to the characteristics oflgood organizing studies or centers as identified
by¥Goodlad (1966), These characteristicS'included (l)'provision of a
variety'of learning experiences meeting the interests'and capabilities
of the individual student, (2) opportunities for achievement of multiple
instructional objectives, (3) opportunities. for practice in the desired
'behaviors,'and (4) opportunities for intellectual, social, geographic,
and chronological movement or continuity between lessons. A fifth desired
characteristic was ‘added to the list by Crabtree. opportunity to reinforce
prior learnings and to provide for extension to Subsequent instruction.
| | The instructional objectives of Curriculum A consisted of both con-
ceptual and process elements. The conceptual, or substantive, components
were developed from the organizing concept of areal association. The
process, or behavioral, elements were derived from the following fundamental
analytic processes of geograpbic inquiry: (1) observing and acquiring data
on forms and function within regions, (2) organizing and classifying geo-

’graphic data, (3} analyzing patterns of accordance within regions, (4)

analyzing ~- " ":irps of interaction among regions, and (5) analyzing causal
relatictza 3~ &£mong geographic phenomena Instructional activities were
sequenced to develop each of these analytic skills.-

Observing and Acquiring Data. The abilltles to observe, classify,

and contrast are requisite to logical 1nquiry. The initial act1vities
in the curriculum fo. each of the three grads levels focused directly

" -~ on these skills through the use of field—study tfips, scale models, maps, -
and air photos. At each grade level, field-study trips were the initial
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:l data-gathering activ1ties for the children. Walking trips into the
surrounding residentlal neighborhood were designed to teach children to
observe relevant geographic features in the urban complex. Later field
‘trips extended to local commercial areas, the central ‘business district, .

: industrial areas, and the harbor. The f1eld trips were supplemented by |
prior study of maps. and aerial photos wh1ch directed the children 8 atten—
tion to the routes to be taken and the features to be observed uring
-each study trip, a large undeveloped map .was taped to the sidewalk, per-
‘mitting the children to record relevant features observed in the immediate
landscape.- Air photos were also made available during the trips so children

t could verify changes in the landscape. }\_:_' . '

Subsequent to’ each f1eld study, cﬁﬁidren were involved in a classroom

nalysis of scale models of the region visited A large scale ‘model (1: 300),
'which represénted from-six to eight city blocks and was equipped with build-.
ings .and vehicles, permitted children to reproduce the spatial layout of 4
~the area just visited through simulation and dramatic play. A smaller

scale model, an acetate-overlay map system (used to devélop the street
.system), and desk mapu were also used during the post trip analyses. “As

a group\ t 1e scale models, acetate—overlay maps, air photos, and desk maps
provided opportunities for children to. exper ence different scales and

_ increasing levels of symbolic complexity. In addition to ‘reinforcing
observational skills initiated in field study, these materials were used
to develop the concepts of linear and coord1nate relationships: 'As a

‘result of this instructional program, ‘children were observed to make sub-

3

3

stantial progress in recognizing spatial coordinate systems and in using
those ‘systems for identifying positions of relative location. v
Organizing and Classifying Data. According to Crabtree, children must

-be able to classify features by functional attribute prior to considering
reasons for spatial patterns. Classification skills were developed first
by lessons in the identification of separate forms or structures (e 8oy
residential, commercial industrial) and subsequently by grouping those
features by function (e. - single—family resident1al neighborhood)
Classification skills were first introduced by using three-dimensional

models and later by using photos, pictorial maps, and air photographs. A

@ h Y
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series of classification exercises proved to be effective in developing
second—grade children s abilities to delineate functionally differentiated~~f
patterns in air photos. _ 4 o ‘f

_Analyzing Patterns of Accordance Withianegions. After the classifica—

-tion exercises, children analyzed patterns of accordance and interrelation—

ship of geographic features within a region. Scals models, acetate-over—
lay maps, .and air photos. vere. sequentiallv used ta introduce patterns of

associbtion._ Such patterns anluded, at the simplest levels, large super-

' markets with their adjacent parking lots and, at a more-complex level, a

brick-making plant located near accessible natural resources and subject

to zoning laws. : o \

Analyzinngatterns of Interaction Between Regions. Masking tape

placed on the classroom floor was used to link scale models of different
but adjacent regions (e.g., a residential area and the central business
diStrfct), permitting the children to move model vehicles between the

different areas. Acetate-overlay.maps‘which‘reproduced~the interchange

8ystems developed with the models were used to increase the level of

”symbollc abstraction., Mapping exercises provided further reinforcement

in analyzing patterns of spatial interaction in response 'to stories read
orally by the teacher. 1In additiom to patterns. of circulation, patterns
of relationship were -developed (e.g., relationships between rivers and
rock—mining operations and betweenmharbor regources, markets, and trans-
portation routes). o - '

Analyzing Causal Relationships. Causal analysis was introduced

‘only with grades 2 and 3. “In grade 2, causal relationships were studied

by considering the possible effects of construction of a proposed causeway
across- the bay. Observations from field—study trips and - from analysis h
of air photos led to recognition of the effects of present man-made
structures, for example a breakwater. . By analyzing the known consequences .
of previousbdevelopment, children were’ encouraged to predict the conse- .

-

quences of the ‘'proposed project. L e )
. Summary. Crabtree's instructional program progressed through a
sequence of regional analyses, moving from (1) the ‘children's residential

neighborhood to (2) the commercial center-servﬁng their neighborhood to
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C3‘ the local industr1al ‘region- and 1ts suppliers to (4) the local harbor.'
' Each‘geographic extension included examination of the circulation patterns
o whichfwonnEcted the various regions. . Theﬂregig_al_studies were field-based,

providing children with a variety of learning experiences~and reinforcement

of prior learnings at increasingly complex levels of analysis."

3.2, 3 Results of the Instruction " ' ‘ |
The timpact of this highly structured, sequential instruction in

geograph;\was assessed by asking students a series°of questions keyed to -

each lear ing objective. Questions were differentiated at each grade

- level to- include'threg/levels of cognitive oerformance. (1) knowledge of geo—

graphic phenomena and functions, (2) comprehension of the concept of areal

association}\and 3) ability to apply the concept of areal association to

‘analysis of unfamiliar geograonic regions..
entiated by three levels of symbolic complexity
items, (2) s bolic items at different scales and perspectives, and (3) ..

i
:

Test questions were also differ- ;
(1). highly pictorial photo

air photo items.
 The folloJ&ng examples are representative of the items used to assess

the geographic learnings at different levels of cognitive performance and

symbolic abstraction.

Grade 1. '"Look at row 3. It shows an APARTMENT, a RAIL-
T "ROAD SIDING, a SUPERMARKET, a -FACTORY. Dray a
] : ) Qine on the commercial place."” :

Grade 2. kStuoent is prov1ded with a contour map with
' ;“data about latitude,: wind direction, and
o A elevations )
) ' "Find the place on your map where ,you, would a
) probably find the heaviest rainfall Is it ¥
< . . - -place 1, place 3, place 5, or place. 8?7 Circle = !
o . th correct answer on line 5 of your answer_ !
. ',sheet. _ ;
.. Grade 3. ."This is a map of a neighborhood that "is going
' " to change. A new freeway will soon be built .
through this neighborhood. The brown lines
; . mark the freeway. _The brown arrows mark the
i / . - ramps where cars will get on,and off the
freeway. & | o .
"After the freeway is’ finished ' one street will
_ be much busier than it is now. ' Find . that street.
J,A ) " - Is it the red street° I= it the green street?

1
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, s, it the blue street’ 1s it the orange street’
S Mark the street that wiil be busier on line 1."
/
Following 16 weeks of instruction, the children s performance on the

. criterion .test was’ impressive. At each: cdgnitive level and across levels

u

of symbolic abstraction, the students in all grades made substantial gains

S from their pretest scores (see tahle below) '//

.

MEAN SCORES ON CRITERION TEST 7

5 o R N ) _Grade '
. - 1 2 ' 3 )
No. of items . 84 102 72 - '
Pretest X 21.5 25.4 . 14.9
Posttest X' L 63 90 . 41.8

' Posttest achievement was substantially above chance scores,-with children B

in grades 1, 2, and 3 responding correctly to 75 percenL 87 percent,~and
58 percent "of the items'respectively. . ' ' .
These scores demonstrate that children between six and eight years
' of age can learn.a central concept’system of geography.and subsequently

apply it in analyzing unfamiliar geographic regions. L ' -

'3 2.4 Sequencing Geog;aphic Skills
A second study by Crabtrée (1974) examined the appropriateness or f"
the sequencing of skills developed in the 11968 research. ‘That sequencew

was founded ~on the premise that student mastery of the basic analytic_d
elements of geography would facilitate continued learning of higher-level
concepts and processes. Work by Gagne (1970) and Taba, Levine, and Elzey
(1964) had suggested: that the intellectual processes required in the'

'experimental geography curriculum were hierdrchically ordered and that

mastery of each capability facilitated studths learning of more--=‘ -

advanced principles and analytic skills.. The\hierarcﬁical assumption was :‘
' tested by Crabtree (1974) using the 1968 curriculum with grade 2 chiidren.f'

Three classes of grade 2. children participated in the i6-week field-
based study of thé immediate and extended urban environment. The results
obtained were in accordance with those from the 1968 research: children '
demonstrated significant “and substant1al learnings of the concept of areal

association and ‘were able to transfer their analytic skills to ar.. s8is
. , S

s
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of unfamiliar geographic regions.
R The primary focus of Crabtree s 1974 invest1gatlon was to verify the
hypothesis that mastery of each higher- level analytic process was dependent

- on’ prior mastery of those analytic processes subordinate to it in the learning,k
hierarchy.' Using a mathematical model for hierarchical analysis (Murray

..»1971), Crabtree concluded that the sequencc of skills developed in the
-experimental curriculum displayed the characteristics of a vertical scale.

That is, mastery -of the discrimination and classification skills needed

to Cbserve geographic features and order them into funationally defined-

:, , regions was prerequisite to mastery of the concept: of areal association.
Comprehens1on of areal association was likewise prerequisite to the capa—
bilities permitting the 1dent1f1cation of patterns of accordance and . :

’ Q‘ spatial interaction within and betwéen regions. S

"L‘ To a greater extent than any other research.identified, these two

investlgations by Charlotte’ Crabtree providejsyvtematic, valid evidence

of young children ‘s potenLial for learn1ng geographic concepts, map—inter-.

pretation skills, and analytic processes. Crabtree demonstrated that when

young. children are active participants in-'a highly structured and sequential
se1ies of geographic inquiries, they can learn complex analytic processesr

and concepts ‘of geography.

Y

¢

"L ’ Additionally, Crabtree's research demonstrated that children can .
transfer that’ knowledge to the 1nterpretation of complex geographic patterns
of human occupance in urban landscapes The concepts and analytic skills
mastered by these elementary—school children are generally introduced, if
at all -into curricula much later than grade 3. It is assumed by most -
educators that children as young as eight do not possess the developmental

! read1ness necessary for -learning such complex concerts and analytic processes

Crabtree demonstrated that w1th systematic, sequential instruction young

g chlidren can and will" develop the hierarchy of, skllls and processes needed
-for high—level geogrnnhic investigatlons

l

3.3 ‘ Curriculum Evaluation Research: Georgila Geography Curriculum Project

~Since 1967 the Geography Curriculum Project at the Un1versity of Georgia

. has been engaged in the development of systematic, conceptually based units




centered around conceptual themes in-geography.. These units, which are
’ o \

(Rice 1973), emphasize the learning of thuse general concepts from geogrhphy

based on the curriculum approach known gs structure of the discipline

which facilitate the subsumption of subconcepts and integration of facts.
The tone of the project work is essentially Ausubelian, emphasing reception

in contrast to discovery learning, although various types of activities

are suggested which provide for inductive 1earning. However, greater-
emphasis is given to transfcr--the opportunity to apply in a new context
‘previous learning and skills——than‘to discovery learning.

Since the project has no outside funding and staff work depends on
the availability and productivity of.doctoral students ia'geugraphic
education at the University of Georgia, progress haf been slow. Over

the past ten years, however, the projéct has produced twelve different

_ ¥=~8 curriculum units, eight occasional papers, and twelve doctoral

.dissertations based on fielc tests. The field'evaluationéfof these

materials tested not only content but also the utility of certain learning .

theories for curriculum design in geography. Unfortunately, the emphasis

-in most of the &isgertations was statistical design and analysis rather

| .
than on the interaction of young geography learners with -the material,

which is written at a conceptual and structural level far more complex

than that whitﬁ is typical of'elémentary social studies and geography

"

texts.

In this section, only one Geography Curriculum Project study will
be sumnarized-~that of Imperatore's initial kindergarten-firat grade unit, '
Earth: Man's Home (1968). (Although Imperature dcvcléped two other units .
ror primary grades, Place and Environment and Resource and Production,
those units were never systematically field tested.) Steinbrink s fifth

srade— 1eve1 Comparative Rural Landscapas (1970b) was the first of the

Geography Curriculum Project materials to systematically develop a unit

according to a particular learning theory, iu this case Ausubel's advance
organizer. Changing Culture (Clauson and Rlce 1972) was developed for
the Anthropoiogy Curriculum Project, but us=s processes of modernization
within a'region as the basié of drganizatiou. This study is cited by '
Stoltman and Steinbrink, in Manson and Ridd (1977), as an example of

i
f
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.\1921) as Jhat
ng

distrib tion and interaction were 1

" 4{nstruction, they could

teaching geography by exposition. ' . !

Amcng tht other products of the »rolact are two units on popu-ation

‘ geography, Population Growth of Mexir:: isid the United States (Dale 1972)

\
and Black Popalatlon pistribution, ana Growth in the United Statesl(Pelletti
1973a), boti of which made use of data from maps, charts, graphs, and g ““
other visual aids, a unit on urban\geogr

Func. ions of. C1t1es (Jones!
1974)

ard a unlt on transportation geo Transportation andzthe

: \
‘Three units c.. . historical geography of \

i \
ckanging land usp were completed by Laws (1978a, b, c):

one for:an urban \
area, Peachtra'

-2et, . Atlanta, one for a reclaimed agricultural area, \

and one for a semiarid area,

Environment (Fagan 1974).

The Fens of . The Back Lachlan Dlstrict
. 5even of these un1ts, with the exception of” Dale S,

were tested in the miﬁdle grades. Co o f \
t other experimnnts in geographic and social
stuaiee curricultm development, there has

of Australia.

As is the case with mos

been no independent evaluation
of the wnits developed by the ‘Geography Curriculum Project.

Results of L
the figld ¢t

; . \
ests indicate that children can handle systematic c/ i

oncepts in \
geography when these are taught in a structured manner.

However, implemen-—
ration becmmes progressively mo

re diffidult:with increasing grade level

since students do not perceive the structured, systematic units, meadsured

against the conventional pattern of regional studies, as constituting B ’

gecgraphy.' plementation appears to be easier in the nrimary grades, |
‘where children‘have not acquired preconceptions about the process and . ‘
content of geography 1nstruction. ‘ . ' \

Imperatore,’the first developer in t

he Geographer Curriculum Project, _
attempted

|
%o focus on a conceptual approach which would emphasize the }

distincf ve geographic content of social studies instruction.

His thesis
'although such gzographic concepts as areal association,

man-la relationships,

resource utilization and technology, and regional

mplicit in’ much of sogial studies

not be empnas1zad by the teacher ner understood

by the *hildren becausc they were not clearly organized and presented.

Imperatorefsaw the

task of the curriculum developer in geography
as that: of fleshing out

these concepts so that they could be understood

IR - 5 8¢
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by both' pupils and teacheri. He challenged the-expanding-environment
theory on the basis of studies which showed children in the 1960s to
have an increasing awareness of tne world. Instead of emphasizing the
immediate neighborhood, he began by developing a unit which would-help
children conceptualize the idea, taken from Ritter, that geography was
the study of the eafth as man's home. Hence the title of his kinder-
garten unit: Earth- Man's Home.

Imperatore's field test of the materials produced evidence that
five- and six-year-old chlldrem are capable of learning a wide range of
geographic concepts when they are given appropriate instruction. His
lessons employed a Pestalozzlan method of asking leading questions to
draw students through the study and to the desired conclusions. The.
instructional materials consisted primarily of pictures that illustrated
the concepts, which were introduced verba”ly by the teacher.

The concepts and ideas developed in Imperatore's curriculun were
related to the categorical concept of habitat. Children were led to
observe, for example, that: ‘

1. Man lives on Earth. .

2. Earth is a planet in the solzr system.

3. Earth has mountains, hills, and plalns.

4, Earth has various climates.

5. Man has created a cultural environment on Earth
to meet his basic needs. B

6. The cultural environment variss from place to place.

7. Man uses Earth tc meet his basic needs in warious
activities, such as fishing, agriculture, and
manufacturing. ‘

i, achievement of the kindergarten children was assessed by .asking
a series of picture identification and discrimination questions. Stu-
dents were required to choose, from a series of three pictures, the one
best exemplifying a concept verbally stated by ;he'teacher. For example:

"In the bottom row of pictures, mark an X on the picture

that shows the highest level of technology.”

Thirty-three picture identifications were included in the test- For the
268 children in the study, the pretest mean was 11.44, indicating perfor-

mance at a chance Jevel. The posttest responses showed-a mean of 20.54—-

t 8
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well above chkance, indicating that significant learning had taken place.

4s was demonstrated in Crabtree's research with elementary-school children,
these kindergarten children were able to benefit from using relatively
sophisticated conceptually oriented materials in geography.

Because no group c¢f children in any school system has longitudinally
-studied the materials of the Georgia Geography Curriculum Project, no con—
clusions can e made about the sequential and accumulative impaet,of the units.
(Crabtree pointed out th:at had her third-grade students been exposed to a
systematic and sequerntial curriculum instead of ‘a single l6-week unit, it is
' possible that even more eignificantllevels of achievement would have been
attained.) Thus, their potential for showing what children can learn in a
longitudinal program of 1nstruction remains to be tested All that can be
said of the Georgia prOJect and other experimental units is that when curric-
ulum developers and teachers have deliberately introduced higher levels of

conceptual thinking to young children, the achievement is impressive.

S

3.4 Anecdotal Accounts of Gecgraphy for Young learners

The possibiiity of introducing geography to young learners heae loog
fascinated educators because-the env1ronment——both phkysical snd hiuman--pro-
vides many oppottunities for children to observe, obtain facts, and make
inferences abtout relationships. This approach is not new--it was the basic
pedagogy set forth in Emile, and. since then it has been ihe mos*ﬂaallent
characteristic of natural (as opposed to didactic) methods of instruction.
One of Pestalozzi's great contributions to education was his idea that learniny
could take place in groups, not merely in a one-to-one tutoria situation: Z.:

the early 19th century, learning fxom nature through observation (ratber rnzn
| from texts through reading) rapidly became the hallmark ~f the "new" education.
Although natural education gave way to the object lesson aafk ult’ma*ely {afte: :
Dewey) to experience, these approaches shared the common pedagogy of brinpilf
children into direct confrontation with the environment and using chizdren's
naive experiences to extend their conceptual understanding.

The fact that such procedures are uniiversally recommended but seldon

practlced has to do with the technlque it is a demanding-onz. Moreover,

=3
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 the environmental impressions of young childrewn

b

since environments are endlessly varied, there can be no prescribed

" set of experiences for either teacher or pupil. -As Mitchz2ll (1934)

pol inted out, the first task of a geography teacher is to explore th
envircnment—-to know. from firsthand experience the 1ay of the land,

tiie reldtionship of topography to fields and roads and human employment.

w1

-While it would be refatlvely easy to taach the wnings from a text,

o
experience teaching is time-consuming in terms of bwth planning and

execution. Noi only -must the logistics of theifield trip be con~ ,
sidered the teacher must also ensure that théiraw data of experiences
are converted into meaning ,The téacher must have-a clear idea of
instructional objectives and learning outcomes before children s

encountezs with nature ‘and human activities can be converted into an

' understanding of geographlc re1at10nships.'

Five anecdotal accounts are briefly mentioned in this section

because they specifically describe geography learning from the natural

environment. (Resumes of these accounts are included in the appendices.) .

Two of the five accounts--those of Isaacs (1930) and Mitchell (1934)--

represent progressive education a half-century ago; two other accounts—-—

"those of Wann et al. (1962) and Robinson and Spodek (1965)f-ref1ect the

stimulation strand of preschool education in the 1960s.’ " The fifth
account, that of Kates and Katz (1977), reflects the recent work at Clark

[

University in investigating the potential for gengraphic learning in

L

"

3.4.1 1Isaacs

Susan Isaacs worked at the Malting House School for Young Children
at Cambridge, England, from 1925 to 1927. She. was concerned with the
processas of discovery, reasoning, and thought in young children. Isaacs

early took issue with educators whe advocated drawing conclusions aboot

ths abilities of young children fror Piaget's clinical-task approach, and

{metad rvecommended using observatiopnal methods in a total learning

evaironment. In particular, she was interested in the interaction of

"children with their natural environment, and she believed that'this type

of learning should be the basis on which to extend the thinking processes

of children. Her Intellectual Growth in Young Children (1930), which

<
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even today is one of the most optimistic of the treatises on the .cognitive
abilities of young children, “as been quoted by thriz, such as Wann, who in
the 1960s believed in the potentialvof using the kiniergarten for intellectual
gronth‘and ignored by those who disagree with her conclusions about child-
hood education. To Iszacs, play, country excursions, weather obsérvatioms,
gardening-—tnese were the foundations from which geography naturally

energed (p. 48).

- 3.4, 2 Mitchell

Lucy Sprague Mitchell, a contemporary of Isaacs, was an ~xponent of
the experiential method of teaching. Mitchell's interest in .he teaching
of geography grew out of her experiences wiEﬂ_§SGE§ learners but did not
stop there. She took a vear off to work at the American Geographic Society,
during which time she made. extensive gn-foot studies of the New York area--
depicting on real- estate maps the phenomena she observed from industrial
buildings to apartment houses, and superlmposing data compiled from other
gources. Out of this experience she came to the conclusion that an essen-
tial element in geographic learning was mapmaking; she wanted children to
be able to.manipulate the phenomena they observed so that they could see
“the relationships between the myriad factors, both natural and man-made,
which make up their environment. Long before the Clark University Place
Perception Pr03ect was conceived Mitchell was taking young children to
the tops of tall buildings to give them better idea of map perspective
and writing, "Airplane views are the easiest of maps because they are only
exténsions or variations of the familiar instead of being expressed i
diffi~ulc symbols" (p. 45). Here, long before the worl. of Blaut and his
colleagues, was a clear recognition of the maplike quality of aerial
photographs and of the basis for their use--they are an extension of the
familiar. Although--unlike Muir and Blaut (:970) and Hart (1971)--

:~chell evidently wmsde no use.of aerial photographs in map construction,

she neVertheless concluded her monograph Young Geographers with the
directive "'Make maps'“——an activity which, she emphasized helped childreno
study relaticnships, not simply locations. Mitchell's ideas about geography,
although they reflr>.ad a "stage'" conception of child development, were

congruent with the notion that young children could and should be taught

STO
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geography earlierrwWHer emphasis on map use is especially compatible with

the current view of geography as a study of spatial relations.-

i

3 4,3 Wann et al.
Wann et al. (1962) and Robinson and Spodek (1965) echoed Isaacs's

belief that the basic learning of young children should grow out of
encounters with their natural environment. Thus, they felt that the main
task of early childhocd educators was to ensure that children had ample

environmental contacts: which would arouse their curiosity. Onmn the basis

of these contacts, they argued teachers could extend conceptual dEV810P-'

ment. Wann especially criticized the standardization of equipment and
realia that prevailed in preschools throughout the country - (p. 5); as

. did Isaacs, he preferred naturalistic environments for educating children
so that "hcw" and "why'" questions would be elaborated Like Isaacs, .a

_ generation earlier, Wann'questionedAthe Piagetian tendency to place limits
on the logical thinking potential of children. He supplied evidence to.
suppart his belief that children want to know and can learn more about

the phenomena with which they come in contact, that they want to know

" and can léarn more about the world.beyond the here and now, and that they

can be helpedito expand their vocabularies to facilitate conceptualization.

3.4.4 Robinson and Spodek
Robinson and Spodek (1963) delivered a variation of the same message:

- that children can expand their intellectual development through planned
contacts with ‘the anvironment. However, they ‘attempted to apply the
btrugture—of ~-the-discipline approach to the education of young learners;

in particular, they were concerried with studying concepts from the disci-

pl.ine of geography; The influence of Bruner's idea of a spiral curriculum,

(1960) was specifically auknowledged. They interpreted a spiral curriculum

as one in which ideas are presented ,without a high degree of specificity,
to be developed and enlarged upon later (Robinson and Spodek 1965, p. 12).
Teaching for higher intellectual competence, according'to Robinson and
Spodek, was possible'as early as kindergarten; however, in addition to
providing experiences. teachers must focus on conceptual outcomes, be
involved in language interaction with children, and otherwise actively

guide the learning process.

?
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3 4.5 Kates and: Katz

Kates and Katz (1977) ‘made nonteaching observations of the play of -
preschool children aged’three to five in a day-care center. They reported,
as do many adults who systematically observe the-play of children, that

they were surprised at the'children's "sophistication of experience."

Kates and Katz were especially impressed with the extent to which the

children used play to replicate adult work and to ‘acquire a better under-

gstanding of tue world They reported that, in contrast to Piaget's obser—.

vations, theilr subjects knew "so much more SO much earlier,"” and that

their five-year- old subjects, were giving the kinds of explanations that Piaget

. attributed to children between the ages of six and nine. For example,

none of the five-year-olds- observed by Kates and Katz dpscribed a cloud -
as a solid, and none invoked the deity to explain natural phenomena.

Their report cites Deutsche (1937), who criticized (as did both Isaacs and

. Wann) Piaget's typology of causality as being vague and 111 defined. Kates'

‘and Katz expressed the view that the interpretation et what a child means

by his response is largely a matter of the investigator's personal Judgment.
In elaborating on the iden of the importance of this factor, Kates and

Katz argued that che clinical approach used by Piager might pose a problem
common to all analyses of children's thought--"the questioner's bias" (p. 61)

Thig view is particularly significant because they did not come to this

" cenclusisn from the per pective of developmental psychology. : ‘Kates

is a professor of ..o,raphy at Clark University, at the time of the Study,

o ggL Katz was a graduate student in geography. Thus, 40 years after Isaacs,

we find geographers providing siwmilar eVIdeﬂue that young children have
the ability te understand basic geographic concepts.
These anecdotal accounts are not intended to represent a balanced

sample of the views of early-childnood educators; admittedly, the sample

.~ 1s biased in faver of those who believe in extending the intellectual

development of young children. None of these investigators was an Pdvocate‘

of didantic lns.ructioir—they all believed. that the learning should orow
out of direct experience with the natural environment. = Instead of suggesting
that experience’ ‘alone was sufficient, however, Isaacs, Mitchell Wann, and

Kobinson and Spodek were in agiaen o ~hat, experience needs to be complemented
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by other strategies., Altﬂough Kates and Katz made no specific pedagogic
recommendations, they'provided anecdotal data from a geographic perspective
to support the point of view that children's direct experiences meed to

.be guided and interpreted if conceptual development is to be fostered.

[}




4.0 CONCLUSIONS

3

]

What can children learn in geography7 The evidence indicates, in
brief, that children can learn what teachers set out to teach. Crabtree,
Imperatore, Muir, and Hart are particularly noted, for having developed
programs of instruction in which advanced concepts and skills were
introduced to children in grades ¥-3. Instead of being preoccupied
with the literature that describes what@bhildren ought to learn, in
terms of either presumed stages of development or cognitive hierarchies,
these curriculum developers have shown that it is possible for younger
learners to operate at a much higher conceptual and abstract level than
would be inferred from any framework of readiness or antecedent learnings.
It seems, on the whole, that Bruner's thesis (1960)--that children can
be taught, in an intellectually honest fashion»'something about almost
anything-—is essertinlly correct.’ .

In making.this dppraisal, ‘these ‘reviewers recognize thatABruner
subsequently recanted in "The Process of Educatinn Revisited” (1971) and
that they are referring to the Bruner of the 1960s, not the 1370s.
Notwithstanding the shift from cognitive goals to affective goals in
education during the 1960s,'it is.*he'conclusion of these reviewers that
-urriculum— valuation studies undextaken from a cognitive framework
support the idea that given appropr1ate curriculum and instruction,
the intellectual horizons of young learners can be expanded--thus it.is
not necessary to wait until grade 4 or 5 to introduce systematic con-
ceptual léarning and skills in the teaching of geography.

Along with this optimistic conclusion, however, a number of qua~i-
fications are in order. Pirst development and research in geographiu
education have not been systematic. The studles reviewed in this paper
do not constitute'an integrated body of geographic education data, but
. instead reflect the-various.researchers' individual assumptions about
content and the'nature of the learning process.. Crabtree's areal assoc-—
iation, Imperatore s "Earth as man's home,' and Muir and Hart's aerial~
photograph analysis of spatial relationships——even taken together, they

would not constitute a complete primary curriculum in, geoaraphy. However,

SA



“each of these studies suggests directions for further exploration.

Another characteristic of all these studies is that they are non-—
‘sequential--that is, none of them could qualify as a longitudinal study
in which essentially the same population of learners has been involved o
‘year after year. Furthermore, ‘most of the development and evaluation _/ v

studies were short- term in nature. Muir's firstégrade map-teaching project
nvolved about nine hours of instruction distributed over three Weeks.
Crabtree s instructional sequence was the longest, requiring sixteen Weeks.
~ Finally, very little attention was devoted in any of the studies to
quality of instruction. Teachers who agree to participate in curriculum ‘
| experiments are often those who are the most adaptable to new procedures
iand techniques, ‘and their enthusiasm is often communicated to students.
Thuskit is often impossiile to ascertain the extent to which the impact
of innovation alone may have helped bring about positive results.

These qualifylng remarks should not be interpreted to. denigrate the-
'Substantial evidence that yoing children can learn more geography in the
kindergarten ‘and primary grades than- is normally expected.  In order to
bring about this achievement, tgere appear to be two prerequisités. 'First,
a. teacher must sincerely believe that young children can learn more, if
given the opportunity--that their cognitive learning can be accelerated
and that they can demonstrate a heightened consciousne9s of both geo- ..
graphic phenomena and the relationships between them. Second the teacher
must be able to create the conditions of iearning, both formal.and informal,
which assure that learning objectives will be met. If theilr teachers have
the will and capacity, it appears that young children can 1 learn more. v
After all, aptitude is not demonstrated unless there is opportunity,
:fpotential remains unexpressed if there is no lemand, no challenge. Per-
Formance is a reflection not only of raw genetic ability but also of 4
".cultural opportunity. In plann*ng for the geography of tomorrow, teachers
must. give young geogrrnuers a1 opportunity to perform. " Given appropriate -

conditions and guidance, they will perform.
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> /Preschool (Four~year-olds.) .

\ .
Appendix A .
RUSHDOONY: SUGGESTED GRADATION OF MAP—READING SKILLS .
(See Section 2. 1) . : con ’

/

Halg A. Rushdoony,;"A Child's Ability to.Read Mapsl Summary‘of the

" Research" (Journal of Geography 67:4 [April 19681), pp. 213-222.

-

Size and Shape. Two houses and two cocws on’plot of "land™ (model).

S I
/;?// v2.' Orientation and Direction;: Using self as point of reference to 3
o home, school, theater, grocery... ;
- 3. Location.- With regard to other nearby objects and with pictures.{
4, Distance. Near, far. '
5. Symbols on Maps'and Glohes. If they resemble real things.
. 6. Map Inferences. In relation to pictures.’

' Kindergarten (Concentration on skills 2 and 3 and on play and dramatic

play situations )

i 1. Size andishape. Globe and room (regarding the Earth and continents).
2. Orientation and Direction.-: Route'of ship-(e.g., Mother~went to
Sweden and crossed the ocean). . .. Cw
3. Location.- Places around the world (e ey India, New York, Chicago,

s

Japan England, Florida, . Bahamas, Scotland Sweden, Hawaii), buildings, .

park, school, harbor.. v

4,
5.

- Gt

[y

Distance. From piers to ocean” floor, known areas.

Symbols on Maps and Globes. Three d1mensiona1 maps with: symbols

' for land, water, places (globe); strips of gray paper for streets (on

neighborhood map); flags for places lived; drawn ' picture of globe _or

Earth; letters for directions (SW). \
: . 6. Map Inferences. Referring to bodies of lard and water.,
Grade 1
1. Size and Shape. Room and things in a room; model of a farm.
; : . _ ' 3
2. Orientatlon and Direction. North on floor plan; cardinal and e

intermediate directions; street, road, intersection.

3. Location. Symbols on map (e'g., buildings, rivers, oceans, city
-or town, hills and mountains, level Tand); water and land (shown by
color on globe). . . mo -,

4. Distance. In room, blocks; streets as grids.

T
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5. ASymbBlé on Maﬁs and Giobes, On‘commefbial or class-made floort
lan, neilghborhood map, aerial view of’ community; for land and water "

s ~(hith color); for table, chairs, desks, doors, Windows,'buildings, streets o
or roads; for weather. : N

6. Map Inferenceé; ‘From simple aerial view or neighborhood map....

Grade 2 (Good understanding?of own geographic environment. cin relate
‘somewhat realistically to outside environment--especially ghe intellectually
above-average child.) : ' : :

Y

1. Size ‘and Shape. Mountain, height of mountain, .river and stream,. ocean.

,2..-Orientatioﬁ and Directioh. Cardinal directions on globe, world map,
neighborhood map, compass and shadows; several roads ot streets. (e.g., those
which child takes to school ‘and on trips with family). ' :

3. Location. School, park, store,.and other buildings; mountain, ' .-
stream, bridge, United States, Japan, other countries known to child;-
ocean, island, hometown, where Eskimos live; awareness of the following
places: Spain, Jamaica, Germany, India, France, China, Australia,
Switzerland, Russia, Japan, Holland, places in the United States. 4

4. Distance? 1In terms of blocks: school to park, park to movies,
home to park, ship versus jet (e.g.,)faster?, Japan ;versus Granny's house,
Earth to moon or sun. S N h '

‘5. " Symbols on Maps and Glpbes. ~Picture maps (community,“part of
word, outer space); map of schbolk(three—dimensional); symbolic map’
(region and features in it; e.g., street map of a central business district,
- residential or industrial zone, hypothetical area) ; on glqbe (ocean, island,

city). o o

" 6. - 'Map Inferences. Comparison of two distances, mountains with river,
travel by ship or jet. ot e e ' ' B o
Grade 3

1. Size aﬁd Shape. No'additional'findiﬁgs.,

. s -
. 2. Orientation and Direction. On commercial map of region; on road map;
" trace route in town. .« - ' -

3

_ 3. Location. Using street, road, or relief map; center of townm; _
_____difie:ent_seasqné_withnnse_afflatitud1nal—degrees%—coaStttnes;—hemisphérég“f“——'—?f‘—

4. 'Q}ggggggi In miles (easier to compare rather than compute distance);
town on road map (with road signs); continental map.

5. Symbols. Key (road»br street map); relief, poiitical, or physical mép.

6. Map Inferences. Related to politdcal units (stfeet,‘to%n, city,
country and continent); ways of living; density of population, rainfall,
Crops, 1ivestock, resources (on a single map) .

_Gradewﬁ

1.4_Size dnd:shape{ Comparison of -five states (selecting smallest);

o
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mﬁ?

i principal rivers, individual areas, ‘coastal cities, capeS, peninsulas,

K
s

comparison of rivers (largest tributary} T \ '4¢?' T

2. Orientation and :Direction. Cardinal directions (city, county), .
latitude and longitude. ) . . ‘

3. Location. ‘Several state boundaries (including rdver as a boundary),

N

topography, climatic areas, poles. “ i
4. Distance. Elevation, city farthest from the Equator., ‘
5.. Symbols. Using ke in county or regional map, mountains, equator,

- poles; railroads; state and river boundaries; largest city; capital. city,
population and: rainfall :

6. Map Inferences. Association 'of physical and cultural features"

~ (e.g., river and boundary, city on-cape or peninsula); agricultural -
characteristics. _ o ' : o -
-' "‘\5 . -
Grade 5 ; i
1. Size and Shape. ‘No” additional - findings : B 7" L

o2 Orientation and Direction. Latitude; cardinal directions, inter~f

-'mediate directions, ‘route of travel e

- 3. Location. .River systems ‘and bodies of water, land use, resources,

"soil, mineral depcsits;’ "growing season, precipitation, distribution of

rainfall; vegetation,. topology, mountains, pcpulation; political boundaries
or divisions; raLlways, manufacturing: areas, delta, peninsula, plateau,

volcane. ¢ - o . . 2L

4, Distance. Elevation,.road maps, scale of miles (with use of three—
dimensional models). et e - B S g ‘

‘5. Symbols.- Different popu1ation of cit1es and population density
on United States and continental maps. - "

6. Map Inferences. (From combination of any- two under skill 3.)
Landscape features (especially. by above-average youngsters), man's .
activities. *(population Jand economics and populatlon and landscape factors)
from two or more maps (espec1ally “by above-average children) : _ .

l. Size and Shape. Continents and‘oceans, land regions of hemispheres.

2. Orienctation and Direction. (Cardinal and intermediate directions. ) _
River flow; following routes; lat1tude and longitude: R

3. Location. Use of latitude and longitude to locate c1ties, regions,
rainfall regions, straits, peninsulas, wind’ belts, seasons.

4. Distance. Scale (graphic); elevation,.comparison of distance and
time. . ' . - '
5. Symbols. Population (e.g., density--people per ‘square mile);

+

 rainfall data, population, graphic scale (of miles); map index and .
.continental maps. . ”

6. Inferences Fﬁom Different Types of Maps. Regions,:weather,
. .o . . o " 3") )
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agricultural, transportation, relief; map projections.

N W WY

Grade 8

W

o b &~ W

"Orientation and

‘Location.

R} . K3
i

8 \

- -
, “Grade 7 -2,

v

Size and. Shape. Continents, oceans.

Orlentation and Direction..

_Location.

Latitude, longitude.

§

Latitude, 1ongitude; map index.

-

Distance. Scale. :
§ngols. Map index.. 1 . ‘ :

*No additional findings.

Map Inferences.

[y [

Size.and Shape. Continents, oceans.

Directidn. Latitude, longitude.

Latitude, 1ongitude.

. . .'f‘t, -
Distance. Scale. . et e
ngbols. No additional findings. a -

.Map Inferences. No additional findings.

\

?
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o

CcoX:’ SUGGESTEB MAP SKILL SEQUENCE
(See Section 2.1)

Source: Carleton W. Cox, 'Children's Map Reading Abilities With
Large-Scale Urban Maps" (docteral dissertatien, University
of Wisconsin at Madison, 1977), pp. 135-37. Duplicated
as Publication no. 78-4, Geography Curriculum Project,
University of Georgia, Athens, Ga., 1978. PN

Skill Objectives

LevelmA (ages 2-4)

\\
\

1. Use of three-dimensional models to represent'immediate\environment.

2. Use of descriptive terms for both orientation and measurement
(left-right, shorter-longer).

. \
Level B (ages 4-6) . T N '

1. - Comprekension of iconic or pictorial representations, including
maps and air photos in vertical perspective.

2. Basic understanding of generalization; i.e., that maps are often
discrete representations while air photos are continuous.

3. Use of letter-number grid systems.

4. Comparison of distances and areas at an ordinal level of
measurement. ' '

, 5. Understanding keys or legends which use‘shape and color as
variables.. : ‘ : )

-Level Ciages. 6-8)

1. Using simple units of 11near measurement, such as centimeters
and meters. .

2. - Unders-anding of map scale; i e., that "meters" on the map
correspond to metérs on the ground

, 3. Comprehension ofdarbitrary p01nt, line, and area symuols, both
qualitative and quantitatlve.

4. Understanding of how size and color value are varied for
quantitative symbolization on maps (in contrast to air photos).

5. Determining compass directions in the field and on large-
scale maps and air photos.
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Level.D (ages 8-10)

1. Understanding relation of globe to small-scale maps through
projection.

2. Understanding relationships of Earth to sun and moon, concepts
of time, seasons. ‘ ’

3. Use of latitude-longitude grid system and Great Circle distance3.
4. Relative location of continents, oceans, countries.

5. Use of small-scale general reference maps to locate countries,
states, and cities. :

Level E (ages 10-12)
" 1. Understanding of distortion on small-scale map projections.

2. Comparison of srall-scale thematic maps to infer knowledge of
a region. : : ,

3. Comprehension of complex symbolization used on statistical .map$,
such as isarithms. :

4. Interpretation of contour lines to infer the topography of a2 region.

5. More-sophisticated appreciation fpr'generalization and sources
of map error. -

V-
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Appendix C

HART: THIRD-GRADE MAP SKILLS FROM AERIAL PHOTOGRAPHS
(See Section 2.2)

Source: R.A. Hart, "Aerial Geography: An Ekperiment in Elementary
Education" (master‘'s thesis, Clark Universtiy, 1971)., Dupli-
cated for distribution as Place Perception Report no.- 6 by
Environmental Research Group, 529 Wabash Ave., Chicago 60605.

: i
Fhase 1

Photograph 1: '"The School"

Identification of classrooms, schoolyards, streets.

Photograph 2: ''The School District"

Location of familiar features of  the neighborhood, beginning with
a search for the children's homes; relatlve sizes, distances and scale;
relative direction; boundary.

Photograph 3: '"The Inner City" ‘

Spatial Dimensions. Location; size, distance, and scale; direction.

Introductory Geographic Theory. Boundary-range-area-hierarchical;
organization of the city. :

Phogggragh}A: "The City"

Spatial Dimensions. Location; distance and scale.

Geographic Theory. Area (further work on the notions of range,
accessibility, and boundary, leading to discrimination of ‘areas and an
understanding of the concept of centrality as. an organizing principle
revealed spatially), centrality (centripetal force of the city and the
density gradient); geographical. distributions (examples of distribution
of amenities); industrial location. ,

: Photograph 5: '"City and Countryside"

A similar-scale photograph with the same goals but showing a
different part of the city and the boundary of city with country.

Photograph 6: '"'Worcester and Surrounding Towns"

Spatial Dimensions. Location of already-familiar features.

Geographié¢ Theory. Boundary (the discreteness of "places');
centrality (the city as a discrete unit with a centripetal force
explaining the density gradient and the existence of a "downtown area);
central place theory (an extension of .the work with areas and subareas
to hierarchy of settlements). )
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?hotographs 7 and 8: "Worcester-Boston-Cape Cod"

These photographs supplement no. 6 in every way. They also show the
location of Worcester in relation to Boston and the coast, and how places
are linked to each other by transportation.
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Appendix D

_DAVIS: LEARNING ABOUT TIME ZONES
(See Section 2.3)

Source: O.L. Davis Jr., "Learning About Time Zones: An Experiment in the.

. Development of Certain Time and Space. Concepts" (unpublished
doctoral dissertatlon, George Peabody College for Teachers,. 1958),
pp. 104-118 ("Daily'Act1V1ties Diary" for grades 4, 5, and 6).

1. Globe.

2. Up/downm.

‘3. Gravity. -

4. Earth as model of globe.
5. . Time by clock. '

36.;-Cardinal directions (fourth—grade students knew east and figured
out that shadows pointed west in the.morning).

7. Directions at night using stars (reorientation in cardinal
directions was necessary in sixth grade because of mistaken understanding
derived from inaccurate street orientation in community).

8. Sphericity of Earth.
9. Rotation of Earth.
10. North Pole, South Pole.
11. Meridian (places on same meridian have same time).

= 12. A.m., p.m, (ante meridiem, post meridiem). -
13. Longitude; diﬁference between longitude and meridian.
14. Greenwich time and the prime meridian. /

"15. International date line. - :

16, Time differences: prime meridian, international date line,
Nashville, Atlantic- Coast, Pacific Coast.

'

"17. Location of cities by meridian.

18. Network grid on globes and maps (children in grade 5 noted that
degrees in meridians totaled 360) . ,

19. Rotation of Earth through 15 degrees longitude in one hour.
20. Time zones in the United States. ' '

'21. Main meridians in the United States.
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, 22. Historical reascon for time zones. (Child asked in grade 4: At .
9:00 in Mashville, what time is it at the North Pole? Usz of Greenwich
time at North and South poles.)

23. Meridisns meet at poles. (Anothevr question: How many meridians
are there?)

24 . . Time difference of 12 hours between Greenwich and internatlonal
date 1ine. «

‘25.’ Sixfhours' differenée_in every 90 degrees on longitude..
26. Places 15 degrees apart are one hour apart.
27. 1dentification of cont1nents and maisr oceans.

28, Hours from Greenw1cn to designated cities east and west of prlme
meridian. '

29, Advantages and disadvantages of Mercator projection.

30. Drawing of meridians 15 degrees apart on Mercator projection
desk map. ' : _

cities.

32. Time-completion task. (When it.is 9:00 a.n. in Nashville, what
time is it in Honolulu?) ' o

33." The 24-hour clock., ‘ _ o : T A
34.: Review of number of meridians. . .

35. Names of U.S. time zones, map work.

36. Time-zone boundaries and 11-U. S. cities. 3

7. Relationships of activities to differences in time zones.

34. Television and radio hroadcast times and 1oca1 viewing habits
by time zomne.

39. Question and explanation Who first drew meridians on map?
40,_.Day11ght saving time. - '
41. North polar projection, time on th1s map using the glObe-

42. Review of: east-west, north—s0uth directions, using globe and
north polar map.

43. Relatlonshlp of 1nternatlona1 date line to calendar.

=
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Source:

19.
20.
21.
22.
23.
24
25.
26.
27.

{Athens, Ga.: Geography Curriculum Project, -1968).

Surface of Earth.

" Recognizing elements of our cultural environment .

4
Appendix E°
' IMPERATORE: FARTH, MAN'S HOME
W.A. Imperatcre, Earth, Man's'Home: A Beginning Geography Unit

Unit and Contc 't for Grade Level 1

Where man lives.

Earth in the solar system. ' )
Earth's position in the solar system; suitébility as a Habitat.
Shape of Earth. 43, |

Size of Ear;h. '

Basic Earth information.

Surface variability: basic landforms. ' -

Surface variability: man and landforms. -

'Earqh's climates: humid climate with four seasons.

Earth's climates: wet climate with no winter.
Earth's'climates: dry:ulimate areas.

Earth's climates: no summer. .v ;
Eérth's climates:’ simplified Trewartha maﬁ. . ’f

Landforms, climate and man.

“Cultﬁral variébility.

:
Y

Man's. needs.

Man's natural environment as a storehduse: man uses Edrth.

‘Maiz uses Earth.

Technology.

Maﬁ'uses Earth: three basic ways.
Man uses Earth:. gathering.
Man‘uses Earth: agricultu:re.
Man.uées Earth: manufacturing. e

Man and his cultural environment.

$ummary.
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Agpendix F
ISAACS: ANECDOTAL ACCOUNTS OF GEOGRAPHIC KNOWLEDGE IN YOUNG CHILDREN
. (See Section 3.4.1)

Source: Susan Isaacs, Intellectual Growth in Youhg Children (Lonéonﬁ

Routledge and Kegan Paul, 1930).

Phenomenon Knowledge -of : 3 Age Page
Direction A young boy brought a pencil with a 6 132

compass on it to school. After ask-
ing what it was, another boy said,
~!"That's a compass; the needle points
to the north." S
Direction After seeing a picture of boats in a 7 129
. . harbor,'the following.conversation —— - -
- : : . took place: "Can.you go all the way
' t6 China by boat?" "You can either
: : go all the way by boat, or part by
N " boat and part by train.”  "How do
' you know, have you been?" '

Ice - After finding some ice in a whaei- s 126
- <« . barrow, a child held two pieces '
together and ,they froze together. .-
He knew that rhe/ “would be stuck,'

Location A boy had to wali to someone s house, . 5% - 116
’ ©  He had never beer. there before.
Luckily, by locating the street in
. . relation to other streets, he %was
- able to f1nd it.

Location The- (English) children were abla to 4,5 118
' : understand how location was important '
by seeing that it was possible to 8o
to London for the day but impossible
-to go to America or India for the day.

;

;deation_ ) After making some ships, the children 5% © 154
talked about where ships would go..
One boy said his was goiﬂg to Cambridge.

Map use A pupil noticed Lhat, on a homemade 5 . 115
: map, one location was not there, so he .

placed it on the map, tracing the exacg,

distance from each road and corner
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Phenomenon

Knowledge of - ' Age

Map use -

Measurenment

‘Mountains

Natural beauty

) ?hysical
.-appearance

'?hysical law

¢

Physical state

~._Physical state

Place —

Rain’

) hav)

A teacher stated that she was going

on a bicycle trip. One student asked
how she would know the way. Another
stated,. 'When you come to the crossroads

7, 8

you will have to look at the nap." _ T

After seeing a plane fly overhead, ' 5%

" a boy wondered how higb it was.

He thought maybe 100 inches until
be measured the seesaw, which was
104 inches, and decided that the

plane was five times higher than tchat.

After drawing a mountain om the floor 5
with chalk, a child walked along the
lines, saying, '"'I'm going up to the sky."

A young boy made up some verse and . 5%
suggested a game to be played with it.

The verse was: 'The beautiful snowy
mountains; the sun and the moon and

the stars; the sun melts the -snow

away; and then there are great waves

on the seaz, and the anes “knock the

small boats over." . . 1

Seeing the sun through mist, a_girl. » h35
- said,
'wrapped up."

"Look Mummy, there's a sun

One boy demonstrated to a little girl =~ 5%
that if you put water down one side of ’ ‘
a U-tube, it will come out the -other. ‘

A very young boy knew that water placed 2
‘outside in cold, frosty weather would. '

freeze; also that snow set on furnace
'would melt. ‘

A boy noticed that when something ' AY
freezes, it changes physically: It

gets harder when it freezes——then it
gets soft and then it gets hard agaln.

A young boy made a biplane, then ran o3l
outside and filled a pit with water.: '

\\After flying the plane over ‘the pit, ]
' he\said, "It's flying over the Atlantic."

\\ ) -
Children watched the black clouds and
stated, "It s going to rain."

2, 8

e N . . i o e
~ 1y

a . ) . ‘

W

119

134

113

117

357

153

126

128 -
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Phenomenon

Knowledge of

iNge

Page

© Scientific
law

Sun

Sun

Temperature

TraVel

Water .

Wind -

Trying to pour water into U-tubes,

children discovered that '"if you
keep your'finger in one end of the
tube, you can't pour water down
into the other." '

After trying to stay outside in the
bright sun, a boy decided to go in
because my eyes are too bright

out here."

The sun was hidden by a cloud. When
it came out again, a child remarked,
"The sun's come out again . . . now
it's warm."

It was hot outside, .and the children .._ ..
knew that putting ice in the water
would make it colder than tap water.

Children knew that ships travel on
water and that water surrounds the

land.. They knew that airplanes could
" fly around the world.

After finding a hole in a tree and
pouring water into it, children found"
that the water came out of .a hole
lower in the tree. Wondering if this
could be done the other way around,
one child said, "Not unless there is

, pressure. behind. it."

o

A child saw some bushes sway and was
able to understand that the wind -

"caused it.

11z
115

sk, 7%

£

3

136

146

113

126

116

113 .
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Appeundix G

MITCHELL: IDEAS OF MAP DEVELOPMENT FROM YOUNG GEOGRAPHERS

Source: Lucy Sprague Mitchell, Young Geographers, reprint edition (New
York: Basic Books, 1963). ' . : ' w2

Prerequisite Learning Before Working With Maps

--Space relationships in faraway and large—scale situations, both
horizontal and vertical. o

“-~Relationship of drainage to elevation.
--Relationship of soil to elevation (not developed).
- —-Relationship of. human work to environment ‘(not developed)

o --Map proJections, or distortions of Earth's surface due to imposing
a sphe:ical form on a flat surface.

s

-
/

Space Relationships

1. Use strip of blue oilcloth to depict rivers on which boats can’
navigate, other lines for railroad tracks. :

2., . Use blocks and other play devices to develop kinesthetic sense
'of relationship. .

3. PerSpective——rrip to a high building, aerial photograph: "Air- -
‘plane views are the easiest of maps because they ‘are only extensions or ’
variations of the familiar instead of being expressed in difficult symbols."

"4, Use of large-scale maps on floor‘with realia-—-tool maps.t
a, Introduction of scale (7- year-olds)
b. Orientation (and some drill); point is to improve the play.

- 5. Construction of demonstration and model maps, however crude,’ to
get sense of elevation.

a. Make maps of sheetrock cement.
b, Make maps of putty. . - ) -
c. Sand tablé--modeling sand.
d. In country, dig in the dirt.
e. Make graphic relief maps for modeling
f. Have large photographs available. _ ’ » S

g. Use drawing conventions'to make maps.

1

Relationship of Drainage to Elevation

1. ‘Sees relief map , models, playing in dirt, above.




2. Ex;end écope of play maps—-use tool maps and not mere demon-
stration maps. N
3.  Emphasis on relief through feeling texture (drainage is relief
- 4in reverse terms; rainfall and drainage in relation to rivers).

©

_ 4. Impoaténce of relief for showing physical factors related to man .
and environment. : ’ :

Map Projections'

1. Begin with globe. (How is gomething located on a sphere?)
a. Inductive emergence of concepts of arbitrary points |
from which to measure (Eduator to prime meridiam).
b. Convenience of measuring in degrees.
2. Projeét&ons (work out with péper before studying maps).

-~ a. Daisy

b. - Polar projections (soufﬁ and north)..
"¢c.  Equatorial (comparison of distortion of Freenland with that of =
South America). ’ ' o '
d. Goode's equal area prﬁjectiqn. .
e. Mollweide's'homolographicbedual area projection.
£f. Twé—hemisphgre’projéction. » '

'lg. Conice projections.

120
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MITCHELL:

Agpendix H

.(See Section 3. 4 2)

DEVELOPMENT OF GEOGRAPHY THINKING AND TOOLS AGES 4~10

of direé&tion

crudely placed

maps with

Source: Lucy Sprague Mitchell, Young Ceog:apheis; reprint edition (New
York: Basic Books, 1963), pp. 19-21. '
4-5 years 5-6 years 7-8 years 9-10 years
Interests External moving Functions of -.8kills and Techniques,
and objects (autos, moving objects techniques, . adventure,
. observations animals, boats,  (train pulls still mostly mysteries.
: trains). Sen- cars). Rela- in "here%and Distant and
" sual and motor tionships be- now." Begin- . long-ago
impressions tween objects ning of inte-  phenomena.
(train moves, . and functions ~rest in long- - '
whisple blows, (train to ago and dis-
? ~ soup. is hot). _track, sta- tant phenom-
’ tion, freight). ena. -
Orientation General sense Familiar places Makes fOugh : Abilify to

think of geo-

oy streets in space rela- crayons. Ori- graphic ab-
from home to tions. Makes entation be- "stractions;

- school and rough block- - gins in rela- e.g., projec~ °
"other familiar building maps. tion to dis- tion, sphere,
places. : _tant and long—- and Equator.

~ago.

Tools and Makes images in Dramatic play Symbols of Symbols ex-

methods of ~.crayons and clay. much elaborated. general ideas , pressed in

expression Dramatic play ~ Representative = -begin, still  abstract

' extends to moving symbols more = closely tied fqrms with
objects, often important. Co-. to direct actual. image
- put into domestic ' operative play images.  Reads recall

setting. Symbols
for image recall
often have little
~representative

value. Coopera-

tive play begins.

is elaborated.

books and
source mate-
rial in map
and chart .
fornm.




v
¢ -

- 4-5 years o

Curriculum’
implications

;

'Triﬁé‘extend to

familiay streets.

- Orientation after

trip.” Widened
exploration of
living things.

* Indoor and out-

door biock play.
Clay. - Crayons.

5-6 years

‘Motor memories -
still dominant/
Use oilcloth for
rivers, chalk

for streets.

‘Airplane views.
Perspective maps.

Trip to high

" pbuilding to see
many things in

their space

relationships.

>

' with-here and .

'7-8’fears ' . '9-10 years

Use of compass. Big out-of-
Pilet maps. door map.
Pracuice in Animal geo-
scale and graphy.

relief exper--_ Projections.
imerits. Out- Own free
of-door 'maps. . maps. ‘

Concept: of " Atlases.
erosion-- | =~ Source
. rivers and materials,:
sed-drainage-- -historical
growth of ;and geo-
living things  graphic.
conditioned Use_of
by earth . globe.
forces. Tool B
maps of oil- ..

. cloth., Trips

in conpection

GL,? ’ o

now. - Photo-
graphs of

- faraway.
* .Stories about’

faraway in

which dramatic. -
control is
geographic: °

 e.g., earth-
‘ quake.:




. Agpendix I

~wf’-~”'WKNﬁ“E§#AL YOUNG CHILDRLN S EXPLANATION OF GEOGRAPHIC PHENCMENA

(See Sectlone3 4.3)
Source: K.D..Wann, M.S. Dorn, and E.A. Liddle, Fostering Intellectual
Development in -Young Children (New York: Teachers College

©

Press, 1962). ° - /

Phenomenon

Knowledge of

Age

Pége :

Countries,'*

names of

Different
places

Distance

‘Some girls playing dress—-up were tell-

ing where each would be from. They
were able to describe something about
France, Florida, Africa, New York, .
Mexico, Holland, Puerto Rico, and

Jamaica.

A teacher noticed that whenever chil-
dren wished to take a trip it was to a
distant place, such as India, Japan,
England, the Bahamas, Africa, Sweden,.

the North Pole, Hawaii.

After reading a book called Very Far

‘Away,

one child said

, "Across the

ocean

Distance : While
City)

is very far away."

playing "train," some (New York

children decided to take a

Location

Location\

trip to California. One boy asked
if it was nearer or farther than New
Jersey? Another answered "Farther,

-of course.

After being shown a beach scene, chil-
dren were asked to respond. Some
answers were: Arabia, California,

New York, warmth, heat, Nantucket,
Jamaica, boats,‘Haiti, mountains.

Another group of children of a lower
socfal level was shown the same
picture as above. . Their responses
.were: swimming, trip, picnic, sand,
Florida, Atlantic City, crocodiles,
fish, monkeys.

. Lo

121

5

4

26

123

42

42

44

45



_Phenomenon

Knowledge of Age Page

Location:

»

Moon

Transportation

Weather

Weather

Weather

Weather

Weather
and climate-

.called. The child responded,
"Craters," and proceeded to-tell

While talking about trips, a young 3 46
girl decided she wanted to go to ’ )
Mars. Asked where it was and what
she ‘would find there, she responded,
"Up in the sky . . - stars."

A teacher asked a child what _5 41

the dark patches on the moon were

the teacher how they were formed.

Wwhile playing "boat," one child 4 42
remarked that he was in Florida, )
so. no one could talk to him
since he was far away. _Another
remarked, "We're in Paris. We
had to take another boat to

~ get here."

A child told her teacher that she "5 24
nad heard over the radio that it

was going to get cold and slip-

pery. When her teacher asked how,

the child replied that the rain

would freeze.

A young boy's description of a 5% 27
hurricane: "A hurricane is a '

‘“Faster' rain because it goes

so fast."

The following statements were made 5 27
by two children looking at a book

about the sky: '"Water comes from

the clouds." "Air ends up in the

sky at the beginning of space.

There's no water or air up there

and you can't live there."

After announcing that he was "going 4 41
to the North Pole," a young.boy
described it: "It's freezing cold
up there."” ' :

While discussing weather, one four- 4 - 59
year-old made the statement "Water '

- makes ice." Another said, "Snow 1s

a pillow on the ice, 1It's different
than water." ‘

~ 4 124;‘
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Kl

and climate

condensation, "You don't have to wipe

up that water; it will evaporate."

i2:

123

Phenomenon hnowledv° of Age._ Page.
Weather One girl knew that since.Miami was 4 %6 :
and climate far south, it was warm there. \f\\\\\\\;
Weather After being asked where snow comes 4 60
and climate from, a boy replied, "All ‘the rain
‘ turns to snow when it is cold."

Weather A child remarked, "More snow, more 4 60
and climate snow! In the summer it doesn't

snow. In the winter it snows a lot."
Weather A teacher asked a boy what clouds are 4 60
and climate made of. He answered, '"Steam.”

v . . 1

Weather Another child answered, "The hot-water 4 61
and climate smoke makes vapor, and clouds in the

sky."
Weather After collecting some snow, the chil- 3 103
and climate dren put it.near the':adiator. They '

said: "It's warm here. My snow

turned to water." '"Santa Claus . . .

_makes snow." '"No, that's God."

Weather One child was ovérheard to say about 4 130
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Appendix J

ROBINSON AND SPODEK: GEOGRAPHIC CONCEPTS TAUGHT TO KINDERGARTEN,CHILDREN

(See Section 3.4.4)

Source: Helen F. Roblnson and Bernard Spodek New Directions in the

Klndergarten “(New York: -Teachers College Press, 1965)

New York as a Harbor: General Concepts

- 1. Man can understand the geographlc aspects of a harbor by
analyzing the following factors:

a. Site (physical characteristics).
b. Situation (relationship of the harbor to its service area).

c. Facilities (what is needed in order for it to functlon as
a harbor).

d. . FunctlonU (interrelatlonshlps between the harbor and other
aspects of the .ity).

2. Man is able to represent the world and its parts symbolically.

3. Man can place occurring events in a frameqork of chronological
time. ’ : ' T

4, Changes'that have taken place in the harbor can be understnod.in
relation to changes in technology and in the needs of people.

5. These changes can be understood in the framework of time and
space.

New York as a Harbor" Specific Understandlngs

1. Manhattan 1é an island, completely surrounded by water.

2. Because it is an island, it is crowded. Buildings are high, and
bridges and tunnels are needed for people to get on and off Manhattan.

3. People go te and from work in New York in different ways.

4., Ocean-going boats can enter the Port of New York alone, but they
need tugboats to help them dock. ‘

5. Even in wintEr boats can go in and out of New York.
6. .Boats come from great distances to New York

l. Many ¢ the goods and people enfering New York come by means of
trangportation < ther then boats.

. 8. Many of the goods and people entering New York by boat are trans-—
ferred to other means\of transportatlon and then leave the city.

9. There are many different kinds of boats.

Ty
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10. Boats carry cargo and people.
11. Different .boats perform different services.
12. Boats are different today than they were long ago.

13. A boat is a community. here are different jobs that different
eople do en boats.

14. Boats use, special means of communication with each other and .
with the land.

15. Areas in the city can be located by distance and direction.

16. A picture can be drawn to represent different parts of the land.
This picture, using scale, distance, and direction, is called a map.

17. Boats use maps (or charts) and compasses to travel on the ocean.

18. Tides in New York harbor cause the level of the water to rise
and fall. '

19. Boats dock on the shores of Manhattan and on opposite shores.
20. Time can be measured in many ways. We use time in understanding

the 1long ago.

Map Conéepts - ' ' A -

'{. New York City area, including harbor.
a. Direction. S ‘ o
b, Distance.
c. Scale.
d. -Symbols (water, land).
- e. Navigation channels.
2; Mapplng kindergarten crassroom.b ' -
-a. Floor plans (difficulty in drawing from birds—eye view)
3. Block representation of geographic elements.
a. Docks and warehouses along paper river following field trip
4. World map (India)
a. Artifacts from India.
b. Pins marking where children have been.;
c.. Pins marking origin of artifacts by conntry.‘

d: Comparison of globe and flat maps.

The Nelghborhood as a Community

1. Perspective and maps looking down on community from a tall building.

2. Use of cardinal directions (instead of "uptown and "downtown")



3. Creation of miéroenvixonment (paper streets and block buildings).

Return to New York Harbor' ' - : ,

1. * Large-scale map marked with symbqls'for places familiar to children
(ferry depots, school, trip routes).

© 2, Slides for fecall, discussion, #@nd synthesis.

3. ‘Floor plan of classroom (no increase in perspective, no formal
drawing). -
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Appendix K -

KATES AND KATZ: ANECDOTAL KNOWLEDGE OF PRESCHOOL CHILDREN °
(See'Section 3.4.5)>

Source: Robert W. Kates and Cindi Katz, 'The Hydrologic Cycle and the
Wisdom of the Child" (Geographical Review 67:1 [January 1977],
pp. 51-62). o |

' Ndatural Phenomena

Water

.étimulus:- water poured into mound of sand, air blown into sand,

mounid bursts. '"What did you make?" '''We made a volcano."

]

Stimulus: picture of tap, water drop, cloud. Children resnonded_
that water comes from a stream,- is pibed to house, comes up tbrough pipes.
in wall to faucet, goes down the drain, runs under the street to the l
bottom of tbewhill and then'into;andtherrpipe, then into the dirt where
people use it for plants. No knowledge of reservoir, no connection
between‘rain and tap water. Clouds and-rain were'associated. (Children
conceived of twé’cycles, apparently, one dealing withidtinking aater and
one with rain, but the two were not tonnectedﬂ) Five-Year-olds'"concep—

P o : ‘ . ‘
tions were better developed than those of three- and four-year-olds.

y o

.Uses of Resources (blocks, water, 'sand)

Uses by Children

Sand and water together: mountains, volcanoes, castles, buildings,
people, messes, playing house (using mud to make pies, cakes, coffee).

Blocks:: houses, buildings, people. :
: Water alone: soup, cleaning everything from dishes to cows, rivers.

Uses by Adults

Water. washing, drinking, cooking, sailing boats watering plants,
putting out fires, making paint. .

Sand: limited adult use——sand to clean wood and keep steps from being

“slippery.

Blocks: adults don't use blocks, but do-uSe_wood.

Age differences: " older children (fiveeyear-olds) récognized a greater
arraj of sctivities and possible resources. Actual play with resources . '

was ‘more creative than children described verbally.
¢
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