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Numerous studies have displayed a concern related to the
elementary school child's inability to use maps commonly associated
with Lhe socizl stndies program. There is a need to apply current
knowledge about cognitive development to map skillsAinstruction. The
purpose of this study was to (1) identify map skills most commonly
suggested for inclusion in elementary social studies programs;

(2) identify criteria, based on Piaget's theories of cognitive
development, which facilitate the transition between stages of
development; and, (3) suggest activities for teaching selected map
skills which demonstrate characteristics of these Piagetian criteria.

The most commonly suggested map skills of direction, locationm,
scale and symbols were identified through a review of selected litera-
ture. Professional literature related to Piaget's theory about how
children develop cognitive abilities and how movement between
developmental stages (preoperational to coucrete and concrete to
formal) is facilitated was reviewed. The review revealed that the
criteria of concrete experiences, social interaction and exploratory
experiences should be displayed in instructional activities to facili-

tate movement between developmental stages.



Through use of the suggested map skills and the Piagetian criteria
suggested for facilitation of transitions between developmental stages,
24 map skill activities were developed. These activities were
presented in a matrix of four basic map skills, two transitions, and
three Piagetian criteria.

A panel of experts knowledgeable in the application of Piaget's
theory to elementary school curriculum and/or experience in the
consideratioan of map skills within the context of Piaget's notions
about how children learn was used to determine whether or not the
Piagetian criteria were met in the wording of the activities. A
Delphi procedure was used to refine the map skill activities and reach
an acceptable level of agreement in terms of Piagetian criteria. The
activities were revised after the first round using suggestions made
by the panel. A second round of applying the Delphi procedure pro-
duced the stated goal of 80 percent agreement for each of the activi-

ties.
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Chapter 1
INTRODUCTION

Map skills have long been thought of as important for the
educated person to possess. Being able to use a map has always been
useful in developing a sense of place or space when confronted with
information about the world. These skills are especially important
to the child seeking to understand the many-faceted elementary school
social studies program.1 The ability to interpret maps is also bene-
ficial in interpreting the message of magazines, newspapers and even
advertisements.2 Muehrcke addressed the need for individual under-
standing of maps by stating:

The forthcoming need for map understanding should be

unprecedented in history. Society must pay an intolerable
price in accommodating its disoriented members. More than
ever before, those responsible for the training of map users
will have a special obligation to teach functionalism.

The reality of an increasingly technical world which tends to break

down physical and political boundaries is an additional reason for

providing instruction in map skills for the elementary age child.

lLorin Kennamer, "Developing a Sense of Place and Space,"
Skill Development in Social Studies, ed. Helen M. Carpenter (Wash-
ington, D.C.: National Council for the Social Studies, 1963),
p. 153. -

2Linwood Chase and Martha Tyler John, A Guide for the Ele-
mentary Social Studies Teacher (Boston: Allyn and Bacon, Imc., 1978),
p. 326.

3Phillip Muehrcke, "Functional Map Use," Journal of Geography,
67:262, December, 1978.




While recognizing the importance of map skill instruction in
the elementary school, this study considered the reality of such
instruction today. Several recent studies suggest that deficiencies
exist in the map skill development of elementary age children.
Schneider found that student performance did not improve when students
were exposed to the newer materials used by teachers in map skills
instruction.4 The studies of Giannangelo and Frazee showed that many
children were not able to utilize in an effective way the maps they
encountered in social studies instruction.5 Meyer expressed a concern
that the present type of instruction may be producing a "rote type of
false mastery of skills" rather than a real understanding.6 A study
by Hawkins, which identified massive deficiencies in students' map
skills, provided additional evidence of the inadequate student per-
formance in map skills.7 Bacon presented the following evaluation of
student achievement related to map skills:

National achievement test scores in geography skills have
fallen even more precipitously than those in the reading and

4Donald 0. Schneider, "The Performance of Elementary Teachers
and Students on a Test of Map and Globe Skills," Journal of Geography,
75:326, September, 1976.

5Duane M. Giamnangelo and Bruce M. Frazee, ""Map Reading
Proficiency of Elementary Educators,” Journal of Geography, 76:63,
February, 1977.

6Judith M. Meyer, "Map Skills Instruction and the Child's
Developing Cognitive Abilities," Journal of Geography, 72:34, Septem-
ber, 1973.

7Michael L. Hawkins, "Map and Globe Skills in Elementary
School Textbooks,”" Journal of Geography, 76:265, December, 1977.




computation skills areas. Reasons for this problem are the
failure to incorporate them into appropriate social studies
content so that students can really use them; and the attempt
to do too much too fast.

An essential consideration, therefore, 1s what type of instruc-
tion is necessary if children are going to learn how to use maps?
Most often the map skills instruction that children receive is com-
prised of systematic map skills presented in a kit, a workbook or a
textbook program. The concept of a systematic presentation of map
skills is based in part on the work of the Evanston Team which was
chaired by Clyde F. Rohn. The work of this team was described in the
Twenty-Fourth Yearbook of the National Council for the Social Studies
published in 1953. The group of geography educators listed six broad
skills which form the foundation for the use of maps.9 These six
broad skills and the accompanying sub-skills have been used as a
starting point for the scope and sequence of many map skills instruc-
tional programs.

More than ten years ago, Kennamer called for a re-thinking of
geographic concepts and their placement in light of the greater
attention being given to a sequence of learning. He further stated
that "tradition is now a faulty guideline for placement of geographic

concepts.'"lo Towler addressed the same idea over a decade ago with

8Phillip Bacon, "Geography,'" Teacher, 98:45, October, 1980.

9Clyde F. Kohn, "Interpreting Maps and Globes," Skills in
Social Studies, ed. Helen M. Carpenter (Washingtom, D.C.: National
Council for the Social Studies, 1953), p. 146.

loLorin Kennamer, "Emerging Social Studies Curricula: Implica-
tions for Geography," Focus on Geography: Key Concepts and Teaching




the following observations about geographic education and map skills
programs:

One of the problems which continues to plague those involved
with geographic education is when, how, and what to teach about
maps. To be sure, there are a number of map "programs" in use
in the schools, but few, if any, have been based on research
evidence which might support the efficiency of the progranm.
Indeed much of what is presently available is a result of some
suppositions as to what may or may not work with some students,
limited successes with isolated cases, and a loose sequence of
techniques based on random observations, questiomable 1o%ic,
and the tradition of what we have been doing for years.l

In a recent study, Cooke reported that the sequencing of several
current elementary social studies textbook series "did not reflect
even partially the role of empirical research in giving insight into
the conditions which might best foster learning."12 ‘This position is
further supported by Askov and Kamm who found that the current texts
ignore the developmental nature of map skills.13 Hawkins identified
"large areas in existing popular social studies textbooks that do not
14

systematically contribute to the development of these [map] skills.”

Furthermore, Hawkins felt that there needed to be direction for teachers

Strategies, ed. Phillip Bacon (Washington, D.C.: National Council for
the Social Studies, 1970), p. 388.

ll3ohn Towler, "Egocentrism: A Key to Map Reading Ability,"
Social Education, 35:893, December, 1971.

12Kathleen G. Cooke, "The Relationship Between Spatial Cogni-
tive Developmental Levels and Achievement of Map Skills" (Ph.D.
dissertation, New York State University--Albany, 1978), p. 3.

l3Eunice N. Askov and Karlyn Kamm, "Map Skills in the Elemen-
tary School," The Elementary School Journal, 75:115, November, 1974.

14Michael L. Hawkins, '""Map and Globe Skills in Elementary
School Textbooks," Journal of Geography, 76:265, December, 1977.




regarding what map skills should be taught at the various levels in
15
the elementary school.

The concern expressed about the current efforts regarding the
instruction of map skills has caused those studying the development of
cognitive abilities to consider what contributions can be made from
this field to map skills instruction. This reflects Kohn's viewpoint
that particular skills need to be developed when a student possesses
the mentality for understanding a certain concept.16 McCartin saw
research and theory in cognition as having "reached a point where a
natural link should be forged between it and related research in
curricular development."l7 She further stated:

The complexity of the child's conceptual structure will be

understood only after much more research, but the importance

of children's thinking processes as forming a basis for modifi-

cation in teaching and curricular changes makes it imperative

that we use all available information and get on with the task. 8
The Commission on the Social Sciences of the National Science Board
recommended in 1969 that attention be given to the efforts of

researchers of how children learn for the purpose of redesigning the

. . . 19
elementary school social science curriculum.

lSHawkins, "Textbooks," p. 264.

16Kohn, p. 146.

17Rosemarie McCartin, ""The Cognitive and Affective Learning
of Children," Focus on Geography: Key Concepts and Teaching Strate-
gies (Washington, D.C.: National Council for the Social Studies,
1970), p. 230.

18

McCartin, p. 229.

19National Science Foundation, Knowledge into Action: Improv-
ing the Nation's Use of the Social Sciences, Commission on the




The cognitive development theories of Jean Piaget are often
considered when cognition is applied to map skills instructiom.
Application of Piaget's theories to map skills instruction has pro-
ceeded in two &irections: spatial reasoning and curricular planning.
In terms of spatial reasoning, Pufall and Shaw stated that Piaget
and his co-workers have "offered a theoretical characterization
of changes in the child's ability to conceptualize space'they believe
necessary to the attainment of adult spatial abilities."20 Cooke
cited several spatial concepts identified by Piaget which had specific
connection to map skill achievement. These concepts are perspective
ability, concept of nationality, and conservation of distance. She
further stated that Piaget defined six spatial concepis within the
framework of his developmental theories.21 Eliot credited Piaget's
work as "stimulating research on problems related to the perception
of an area, diagonality, perspectives and similar aspects of space."22
This research has had only limited application to elementary school
map skills instruction.

As has been the case in many curricular areas, especially

science and math, the cognitive development theories of Piaget may offer

Social Sciences of the National Science Board (Washingtom, D.C.:
Government Printing Office, 1969), p. 18.

2OPeter B. Pufall and Robert E. Shaw, "Analysis of the Develop-
ment of Children's Spatial Reference System,” Cognitive Psychology,
5:153, September, 1973.

21

Cooke, p. 9.

22John Eliot, "Some Research Possibilities," Jourmal of
Geography, 71:204, April, 1972.



a foundation for curricular change in the area of map skills instruc-
tion. Eliot believed that Piaget's research had "provided educators
with several behavior clues with which to bridge the distance between

2 . X
3 In the past, curricular revision

intellectual growth and curriculum."
based on Piaget's theories has emphasized the cognitive stages of
development. Recent examinations of Piaget's theories, however, has
brought a new focus on the process by which children move from stage to
stage rather than on the stages. Tomlinson-Keasey stated the differ-
ence in focus this way:

Piaget has never intended to place stages in that kind of
spotlight. Stages are more properly seen as heuristic descrip-
tions of structures that emerge as the child interacts with the
environment. They are, in a sense, a by-product of the ongoing
processes of assimilation, accommodation and equilibration.24

This study was designed to help make better application of Piaget's
theories to map skills instruction. The most important contribution
to map skills instruction from the learning theory of Piaget may be in
the suggestions generated from his theories about how children grow in
their cognitive reasoning or make the transition between developmental

stages. The focus of this study was on how Piaget's criteria for

intellectual growth can be applied in teaching selected map skills.

23John Eliot, "Children's Spatial Visualizatiom," Focus on
Geography: Key Concepts and Teaching Strategies, ed. Phillip Bacon
(Washington, D.C.: National Council for the Social Stucies, 1970),
p. 268.

24Carol Tomlinson-Keasey, "Structures, Functions and Stages:
A Trio of Unresolved Issues in Formal Operations," Jean Piaget:
Consensus and Controversy, eds. Sohan Modgil and Celia Modgil (New York:
Holt, Rinehart and Winston, 1982), p. 144.




Purpose of the Study

The purpose of this study was to (1) identify criteria, based on
Jean Piaget's theories of cognitive development, which facilitate the
transition between stages of development; and, (2) suggest activities
for teaching selected map skills which demonstrate characteristics of

these criteria.

Significance of the Study

This study is significant because of the suggestions it makes
concerning the application of Piaget's theories to map skills instruc-
tion. The work of Piaget, as applied to map skills instruction, has
remained in the theoretical description of how children develop spatial
understanding with little direct application to the instructicn of
children. This study offers suggestions for activities, based on
Piaget's learning theory, that can serve as a model for educators who
want to present map skills in such a way as to better facilitate the
intellectual development of students. As a model, the activities may
be generalized for use with other curricular areas. For those educa-
tors who teach map skills in the elementary school, the activities
provide an alternative to the traditional approach to teaching these

skills.

Definition of Terms

1. Criteria: Different categories of experiences that bring about

transition between stages according to Piaget's theory. The criteria



used in this study were concrete experiences, social interaction and
exploration. A fourth criterion is physical maturation.

2. Map Skills: Those skills which allow one to interpret correctly
the information found on maps. For the purpose of this study, four
skill areas were used: direction, locatiom, scale and symbols.

3. Stages of Cognitive Development: "Identifiable sequential phases

in an orderly progression of development that are qualitatively dis-
criminable from adjacent phases and generally characteristic of most
members of a broadly defined age grOup."25 The stages used in this
study were preoperational, concrete and formal.

4. Transition: The movement from one cognitive development level to
another brought about by the experiences of the person. Two transi-
tions were considered in this study: from preoperational to concrete

and from concrete to formal.

Assumptions

1. Activities for teaching map skills can be developed based on a
theory of cognitive development.

2. Presenting map skill activities that are consistent with the learn-
ing theories of Piaget is appropriate for instruction in the elementary
schools.

3. A panel of experts is an appropriate forum to validate the con-
sistency of the activities to criteria developed from Piaget's learning

theories.

25David P. Ausubel, "The Transition from Concrete to Abstract
Cognitive Functioning: Theoretical Issues and Implications," Educational
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4. The panel of experts used in this study represents a valid sample of

experts knowledgeable of Piaget's theories and/or maf skill instruction.

Delimitations and Limitations

1. The activities presented in this study relate only to selected map
skills.

2. The criteria for conditions which facilitate changes in develop-—
mental stages are limited to the interpretation of selected authors

who have described the work of Piaget.

3. This study is limited to application of the process for change
between developmental stages and does not specifically address learning

characteristics within a stage of development.

Design of the Study

This study was divided into three sectioms: the developmental
section (formulation of criteria developed from Piaget's theory,
jdentification of map skills, determination of a panel of experts and
development of the research instrument), the data collection section,

and the reporting section.

Developmental Section

The criteria were developed through a review of literature
which determined the basic elements of Piaget's theory about how
children learn in theoretical terms as well as in practical terms.

Those statements from the literature which dealt directly with how

Implications of Piaget's Theory, eds. Irene J. Athey and Duane O.
Rubadeau (Waltham, Massachusetts: Ginn-Blaisdell, 1970), p. 48.
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movement from developmental stage to stage was achieved provided the
basis for the criteria. The map skills used to present the Piagetian
criteria were identified through a review of selected literature
which addressed the subject of map skills scope and sequence and
instruction. From this review, skills common to all the literature
were selected for use in this study.

The panel of experts was determined by contacting individuals
identified through the literature search as having experience in
the application of Piaget's theory to elementary curriculum and/or
experience in the consideration of map skills within the context of
Piaget's notions about how children learn. These individuals were
asked to be panel members and to name up to ten others they were aware
of with similar areas of expertise. Those suggested were asked to
respond the same way. A total of 50 individuals were contacted and
27 agreed to serve as panel members.

The instrument used with the panel was a matrix which used four
map skill areas to describe how the three criteria which lead to the
transition from preoperational to concrete and from concrete to formal
stages of intelligence are expressed in imstruction for children. The
instrument was reviewed by Dr. Robert Stoddard and Dr. James Fejfar
from the University of Nebraska-Lincoln faculty. Modifications were

made based on their observations and suggestiomns.

Data Collection Section

The data collected for this study were in the form of a con-

sensus of opinion on the part of the panel of experts that the
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activities described correctly interpreted Piaget's criteria which
lead to the transition from ome stage to the other. A modified Delphi
method was used to reach consensus with comsensus being defined as
80 percent ag?eement. All new information in terms of comments
generated from the instrument were used to modify the activities.
These activities were cycled back to the participants until consensus

was reached with the second round of responses.

Reporting Section

Following two rounds of correspondence using the data collec-
tion instrument, a final report was sent to the panel which described
the final results of the modified Delphi. These final results are

discussed in Chapters &4 and 5 of this study.

Qrganization of the Study

The remainder of this study includes a review of the literature
(Chapter 2), a description of the design of the study (Chapter 3), a
discussion of the findings of the study (Chapter 4) and a summary
with. conclusions and recommendations (Chapter 5). The topics in the
review of literature were map skills instruction in the elementary
school, the basic elements of Piaget's learning theory, spatial develop-
ment and Piaget's theory, and the theory of Piaget as applied to the
instruction of children. The design of the study considers how the
research instrument was constructed, how the panel of experts was
selected and how the data were collected. Chapter 4 presents the panel

responses to the activities. Based on the results generated in the
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study, the last chapter presents conclusions related to the activities

and recommendations for additional study.



Chapter 2

REVIEW OF RELATED LITERATURE

Map skills instruction is prevalent in the education of
children and much has been written about how such instruction is to
be organized. There has recently been an interest expressed in the
literature about how map skills might be sequenced based upon the
cognitive development of childremn. Thus, the developmental theories
of Piaget have become an important comsideration in the development
of map skills in children. Considered in this review of literature
were suggestions for map skills instruction in the elementary
school and Piaget's theories of cognitive development as they relate

to learning by elementary school children.

Map Skills Instruction in the Elementary School

The report of Clyde Kohn and the Evanston Team was reported in
the Twenty-Fourth Yearbook of the Natiomal Council for the Social
Studies. This work was often cited in the literature for its list of
skills for map interpretation. The report summarized the map skills
as follows:

1. Orient the map and note directions.

2. Recognize the scale of a map and compute distances.

3. Locate places on maps and globes by means of a grid system.

4. Recognize and express relative locatioms.

5. Read symbols and look through maps to see the realities
for which the symbols stand.

14
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6. Correlate patterns that appear on maps and make inferences
concerning the association of people and things in particular
areas.

Rohn believed that these skills should be presented when the child is
mentally capable of understanding a certain concept. He also stated
that these skills "should not be conceived as a job to be accomplished
wholly in the elementary grades."2

A later publication of the National Council for the Social
Studies included a discussion of map skills. "Map skills must be
taught as and when they are needed by the children" was the basis for
suggestions and activities for map reading skills by Witucki. She put
special emphasis on the development of the readiness of children for
map interpretation.3 In summary, she suggested that the following
skills be emphasized in the primary grades:

1. Learning names of the cardinal directionms.

2. Becoming familiar with simple map symbols.

3. TUnderstanding a simple map key.

4. ZLearning to make a plan of a room.

5. Constructing a map of the neighborhood.

6. Beginning ability to get information from maps.4

lClyde F. Kohn, "Interpreting Maps and Globes," Skills in
Social Studies, ed. Helen M. Carpenter (Washington, D.C.: Natiomal
Council for the Social Studies, 1953), p. 146.

2Ibid.

3Lillian G. Witucki, "Section Four: Map Reading Skills,"
Social Studies in Elementary Schools, ed. John U. Michaelis (Washing-
ton, D.C.: National Council for the Social Studies, 1962), p. 197.

Aitucki, p. 200.
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In the middle grades, the following skills were suggested:
1. The use of symbols.
2. The use of the map key.
3. The use of maps to understand climate.
4. The meaning of parallels and their use.
5. Understanding of simple scale.

6. Ability to learn from the maps about the location and
distribution of natural and man-made things.>

The proper motivation for learning these skills was stressed along with
re~teaching and drill.6

Maps show certsin types of information concerning place and
man's relationship with place and space better than any other medium,
according to Kennamer. Through an understanding and use of this informa-
tion, one develops a sense of place and space useful for studying the
facts of geography, history and economics.7 The information which is
best presented on maps is: location; size and shape of an area or of a
feature; distance; elevation and surface; distribution of natural and
cultural features; visualization of areas and patterns; relatiomships;
inferences; interest and change.8 Kennamer saw the following ideas
about globes as basic to map skills: (a) only the globe truly repre-

sents the surface of the earth, (b) the globe must be understood by

Switucki, p. 203. CWitucki, p. 198.

7Lorrin Kennamer, "Developing a Sense of Place and Space,"
Skill Development in Social Studies, ed. Helen McCracken Carpenter
(Washington, D.C.: Natiomal Council for the Social Studies, 1963),
p. 153.

8Kennamer, p. 150.
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children before maps of large areas can be understood, and (c) under-
standing of parallels and meridians is dependent upon global studies.
The function of globe skills is to introduce locational concepts and
teach earth movements and relationship to the solar system.9

Kennamer further stated that map skills should be presented
in a systematic way at a time when the child needs to consult a map
for a specific purpose.10 He saw the following skills, each of which
has a developmental aspect, as basic to map understanding:

1. Read directionm.

2. Read and use latitude and longitude for locational pur-

3. Measure distance by use of scale.
4. Recognize and express relative locations.

5. Recognize, interpret, and translate map symbols into
reality.

6. Orient a map.

7. Understand merits and demerits and particular uses of
different map prajections.

8. Use and understand common geographical terms.
9. Correlate patterns that appear on maps and make inferences
concerning the association of people and things in particular

areas.

10. Understand and use correctly a variety of different types
of maps.

11. Interpret and use map legends.

12. Observe landscape phenomena thoughtfully.

9Kennamer, p. 152. loKennamer, p. 156.
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13. Relate maps of different scales.

14. Read descriptive facts about the landscape from regional
maps and world distribution maps and interpret their signifi-
cance.

It was the belief of Kennamer that the skills should be taught at all
levels of education from kindergarten through college.12

Based on his review of research in map and globe skills

instruction, Rushdoony drew conclusions about pre-1960 map skills pro-
grams and proposed a gradation of map skills based on research from
1960-~1965. Prior to 1960, research findings indicated that (a) there
was a grade-to-grade progression in children's ability to read maps,
(b) the errors and misconceptions from map reading were in part the
result of a lack of systematic instruction in map reading, and

(c) there seemed to be more of an emphasis on what had been learned
rather than on what children could learn through systematic instruc-
tion.13 The gradated map-reading skills program was built around the
following skills: size and shape, orientation and direction, locationm,
distance, symbols on maps and globes, and map inferences.14

In a presentation of the map skills program of the Wisconsin

Design for Reading Skill Development, Askov and Kamm provided a

developmental framework for these skills. This program was based on

the assumption that "map skills can best be learned through systematic

llKennamer, p- 157. 12Kennamer, p. 168.

l3Haig A. Rushdoony, "A Child's Ability to Read Maps: Summary
of the Research," Journal of Geography, 67:214, April, 1968.

14Rushdoony, pp. 215-218.
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study of interrelated skills rather than through the incidental
presentation of isolated skills."15 Their program provided for instruc-
tion in three strands of map skills: representation, location, and
measurement.

Suggestions for the inclusion of map skill instruction in
elementary social studies textbooks resulted from the study of three
textbook series by Hawkins. In his study, Hawkins found four common
elements to all three series:

1. Heavy concentration on the skills for locating specific

places, identifying map and globe terms, and using the map key
to translate symbols and get information.

2. Almost complete omission of materials on using a map grid
in finding directions, finding specific locations on a grid, using
maps to determine direction of water flow, and using longitude to
compute time differences.

3. Emphasis on using the map key to translate symbols and
get information rather than on using maps to infer, predict, or

draw conclusions.

4. General lack of attention to maintaining skills from grade
to grade after their introduction.l?

In light of these common elements, he called for less emphasis on
identification or recall of places and more emphasis on skills which
can be transferred in the use of maps. He also believed that textbook

authors should pay careful attention to the progression of skills.18

15Eunice N. Askov and Karlyn Kamm, '"Map Skills in the Elemen-
tary School," The Elementary School Journal, 75:117, November, 1974.

16

Askov and Kamm, p. 117.

17Michael L. Hawkins, "Map Reading Skills in Elementary School
Textbooks," Journal of Geography, 76:263, December, 1977.

18Hawkins, "Textbooks," p. 264.
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A later article by Hawkins developed the rationale that map
skills are best learned "through an integration of map and globe
activities, content and the youngsters' observations of the world

19 Hawkins expanded this idea further when he distin-

about them."
guished between two approaches to teaching map skills. One approach
was a systematic presentation of a well-defined sequence of map skills
and prerequisites. The second approach introduced map skills as they
were needed.20 In terms of specific map skills instruction, Hawkins
saw the primary grades as emphasizing the immediate world of the
child, with the instruction becoming less child centered and more
skill and content oriented in the intermediate grades.21 He also
stressed the importance of map making in the child developing the
ability to understand the information found on maps.22

Stoltman identified a four stage sequence in map reading
skills which progressed from the simple to the complex. The first
stage, which includes the ability to perceive dots, lines, shades and
patterns, is described as visualization of the symbols on a map. Im
the second stage, the child is able to relate the symbols to what
they actually represent. The third stage is reached when the child

is able to perform the simple mental operations which lead to pattern

and relative location recognition. The use of scale to compare

19Michael L. Hawkins, "Teaching Map Skills in the Elementary
Schools," Indiama Social Studies Quarterly, 32:33, Winter, 1979, 80.

20paukins, "Teaching Map Skills," p. 34.
21Hawkins, "Teaching Map Skills," p. 36.

22Hawkins, "Teaching Map Skills," p. 34.
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distances is evidence that a child has reached the fourth stage. An
ability which results when these four stages are reached is that of
inference.23 These skills, Stoltman maintained, are very similar to
the intellectual develbpment of the child.24

Maps and globes used to reinforce the teaching of people and
places in a passive manner was a concern in Chiodo's review of map
skill instruction. This type of teaching of map skills tended to
overemphasize description to the exclusion of a focus on these skills
as a part of a problem-solving instructional approach.25 Chiodo advo-
cated five specific skills: size and shape, orientation and directionm,
location, scale and distance, and symbols. He believed these should be
presented "concretely" based upon the child's experiences. In dealing
with the abstractness of maps, he said, "Effectively using the stu-
dents' own realm of experiences can help them understand and discover
the basic ideas."26

Bacon identified five basic map skills: location, distance,
scale, symbol and projection. He expressed these skills with the
questions: 'Where is it?, How far is it?, How big is it?, What is

it?, and How can a round Earth be shown orn a flat piece of paper?".27

23Joseph P. Stoltman, "Geographic Skills in the Early Elemen-—
tary Years," Indiana Social Studies Quarterly, 32:29, 30 Winter,
1979, 80.

24

Stoltman, "Geography Skills," p. 31.

25John J. Chiodo, "New Directions for Map and Globe Skills,"
Curriculum Review, 19:85, February, 1980.

26Chiodo, p. 86.

27Phillip Bacon, "Geography," Teacher, 98:45, October, 1980.
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He also felt that these skills were closely related to the computa-
tional skills of children and should be systematically incorporated
into the social studies program.28

In their discussion of map skills instruction, Welton and
Mallan stressed the similarity of the functions for understanding
information found on maps and the decoding skills required in reading
instruction. As a result, they called for activities which would help
children to map their own observatioms to assist in their understand-
ing of the one-to-ome correspondence of a map.29 They also emphasized
the importance of the child understanding the "bird's-eye" view nature
of maps. The initial map-making activities of the child would incor-
porate both of these notions.30 Welton and Mallan further emphasized
the importance of the skills involved in using scale and longitude and
latitude. It was their opinion that both of these skills should be
closely coordinated with math instruction.3l

The most comprehensive listing of a scope and sequence of map
skills was found in the 1963 Yearbook of the National Council for the
Social Studies. This listing of skills was a part of a section
entitled "Skills Which Are the Major Responsibility of the Social

Studies."32 The map skills section was organized around these skills:

28Bacon, p. 45.

29David A. Welton and John T. Mallan, Children and Their World
(Boston: Houghton, Mifflin Company, 1981), pp. 257, 238.

30

Welton and Mallan, p. 259. 31Welton and Mallan, p. 267.

32Eunice Johns and Dorothy McClure Fraser, ''Socizl Studies
Skills: A Guide to Analysis and Grade Placement," Skill Development
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orient the map and note direction, locate places on maps and globes,
use scale and compute distances, interpret map symbols and visualize
what they represent, and compare maps and draw inferences.33 In the
preface to the chart the authors stated: "Almost no research evidence
exists to guide the proper placement of skill instruction."34 It was
the desire of the authors that their guide would stimulate additional
research.35

A recent publication prepared jointly by the National Council
for Geographic Education and the Association of American Geographers
established suggested guidelines for geographic education in elementary
and secondary schools. In the suggestions for geography in the ele-
mentary school, map skill objectives were given for specific grade
clusters. For kindergarten through second grade, the child should
know and use relative terms for location, direction and distance,
recognize a globe as a representation of the earth, understand that
models and symbols represent real things, use simple classroom maps,
give and follow verbal directions, know the difference between water
and land symbols, and relate location on a map or globe to a real
location on Earth. During kindergarten through second grade the child
should also be asked to interpret map symbols by using a legend,

locate his/her community, state and nation on a map and compare maps

in Social Studies, ed. Helen McCracken Carpenter (Washington, D.C.:
National Council for the Social Studies, 1963), p. 311.

33 34

Johns and Fraser, pp. 323-325. Johns and Fraser, p. 312.

3SIbid.
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and pictures of the same area.36 During grades three and four the
child should be asked to use distance, direction, scale and symbols,
use maps of different scales and themes, recognize the nature of a map
grid system, and locate major geographical features on a map.37
During grades five and six, the child should be asked to recognize the
relationship of maps and globes, work with latitude and longitude, use
maps to show data, map trade routes, and recognize distance, dirgction,
scale and map symbols.38 The authors of these guidelines further empha-
sized that instruction should also be based on "our knmowledge of stages
of children's cognitive, psychological and social development."39

The review of literature om map skills instruction in the ele-
mentary school revealed the static nature of such instruction during
the past 30 years. The list of skills remained static due to the
unvarying nature of educational objectives for map reading. The basic
purpose of studying map skills did not change considerably over the
past three decades. There was, however, an ever increasing awareness
of the importance of the intellectual readiness of the learner. The
following four skill areas were listed by the majority of those who
suggested map skills in the literature: direction, scale, locationm,
and symbols. These were used in the development of activities used in

the research instrument of this study. A matrix which shows the skill

areas included in the literature is found in Appendix A.

36Salvatore J. Natoli and others, Guidelines for Geographic Edu-
cation (Washington, D.C.: Association of American Geographers, 1984),
pp. 11, 12.

37Natoli, pP. 13, 1l4. 38Natoli, pp. 15-17. 39Natoli, p. 11.




25

Elements of Piaget's Theory

Much has been written about the learning theories of Jean
Piaget and their application to the education of children. Piaget
left the application of his theories to the education of children to
those who have studied his notions about how children develop intel-
lectually. As students of Piaget suggested ideas which had application
to education, the professional education community sought to apply these
ideas to specific curriculum areas. This section of the review
examines the perceptions of those who studied the theories of Piaget
to determine the important elements of his theories and how they impact

on the education of children.

Stages

Piaget viewed the intelligence of the child as passing through
several stages or levels with each characterized by a system or method
of viewing the environment. Transition from one stage to another was
viewed as taking place when the child became aware of the inadequacies
of one system or stage and saw the potential another method offered.40
A consensus of the stages and ages follows:

Sensory Motor (Birth to 2 years old)

Preoperational (2 years old to 7 years old)

Concrete Operations (7 years old to 12 years old)

Formal Operations (12 years old and older)

4ORobert G. Underhill, Teaching Elementary School Mathematics
(Columbus: Charles E. Merrill Publishing Company, 1972), p. 5.
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Labinowicz describes the first two stages as being "preparatory,
prelogical stages" and the last two stages as being "advanced, lcgl:al
thinking stages."41

While there is basic agreement of the authorities on the charac-
teristics of Piaget's stages of learning, there are several factors
mentioned which determine the stage a child would be functioning in at
a given age. Ausubel listed some of those factors as culture, subject
area, relevant experiences and difficulty of concept.42 He further
stated that acceleration takes place in the stage of the child and

does not bring about skipped stages.43 The following sections summarize

the stages as they were presented in the literature.

Sensory motor stage. According to Piaget, the child begins to

develop intellectually through sensory interaction with the environment.
The child is able to discover the makeup of the environment by seeing,
listening, touching and tasting. According to McCartin, as the environ-
ment is explored, the child begins to develop ideas about "space, time,
matter, causality and develop the notion of the permanence of an

object."44 The child is able to perceive the way things are in

41Ed Labinowicz, The Piaget Primer (Menlo Park, California:
Addison-Wesley Publishing Company, 1980), p. 60.

42David P. Ausubel, "'The Transition from Concrete to Abstract
Cognitive Functioning: Theoretical Issues and Implications," Educa-
tional Implications of Piaget's Theory, eds. Ireme J. Athey and Duane
Rubodeau (Waltham, Massachusetts: Ginn-Blaisdell, 1970), p. 49.

43Ausubel, p- 53.

44Rosemarie McCartin, "The Cognitive and Affective Learning of
Children," Focus on Geography: Key Concepts and Teaching Strategies
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reality by direct overt action with the environment.

Preoperational stage. The second stage in the development of

cognition was described by Piaget as preoperational because the child
is unable to complete mental operations.46 This stage is characterized
by the beginning of symbolic and intuitive thought. As the child pro-
gresses through this stage, he/she develops the capacity to represent
an object or event through mental images and words.47 Through trial
and error, the child learns intuitively correct relationships. The
relationships, however, are limited by the inability to take more than
one attribute into account at a time.48 In reviewing Piaget's descrip-
tion of this stage, Labinowicz stated that it is a period of deferred
imitation and symbolic play. Both of these actions call for a form of
recall or imitation on the part of the child.49 He further stated that
Piaget presented this as being a time for the emergence and rapid

development of language.50 Building upon Piaget's observatioms,

ed. Phillip Bacon (Washington, D.C.: National Council for the Social
Studies, 1970), p. 233.

45Kathleen G. Cooke, "The Relationship Between Spatial Cogni-
tive Developmental Levels and Achievement of Map Skills" (Ph.D. disser-
tation, New York State University--Albany, 1978), p. 22.

46Rodger W. Bybee and Robert B. Sund, Piaget for Educators
(Columbus: Charles E. Merrill Publishing Company, 1982), p. 72.

47Richard W. Copeland, How Children Learn Mathematics: Teach-
ing Implicatioms of Piaget's Research (New York: Macmillan Publishing
Company, Inc., 1979), p. 21.

48Mary Ann Spencer Pulaski, Understanding Piaget (New York:
Harper and Row Publishers, Inc., 1971), p. 208.

49Lab:‘mowicz, p. 67. 50Labinowicz, p. 69.
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Underhill stated that the following characteristics were exhibited
during the preoperational stage:

1. Seeing only one point of view (egocentrism)

2. Focusing on one attribute (centration)

3. Camnot easily retrace successive steps

4, TUnstable equilibrium

5. Thought limited to concrete experiences

6. Laxity in relating events causally51
The preoperational stage of Piaget's theory was summarized as being the
development of the "ability to represent action through thought + lan-

guage."52

Concrete operational stage. As the child continues to develop

intellectually, he begins to solve problems through logical thought,
according to Piaget. While the child is increasingly able to recall
past experiences and things physically absent, his thinking focuses

on concrete things rather tham ideas.53 Stated another way, Ault said
"the concrete operational child cannot divorce himself from the
objective world and think about hypothetical propositions."54 An
important development during this stage is a "mobility of thought"

which makes it possible for the child to move back and forth between

51Robert G. Underhill, Teaching Elementary School Mathematics
(Columbus: Charles E. Merrill Publishing Company, 1972), p. 6.

52

Labinowicz, p. 60. 53Labinowicz, p. 86.

54Ruth L. Ault, Children's Cognitive Development (New York:
Oxford University Press, 1977), p. 72.
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his own viewpoint and that of the other person.55 Bybee and Sund
characterized this stage as being one in which children are in transi-
tion. They described the transition in terms of three levels:

The first level is one of direct physical action on objects
without mental representation of the actions. At the second
level, children are able to mentally represent aspects of the
problem but cannot conceptualize the entire problem: they are
not able to work with a definite approach. At the third level
the student is able to conceptualize the entire problem and
demonstrates a reasoning strategy as long as she actually has
the materials or objects of the problem. 6

Sinclair summarized this stage as a preparation for the stage of power-

ful formal operations which follow.57

Formal operational stage. The final stage of Piaget's theory

of intelligence, formal operational, is characterized by the ability of
the child to reason beyond concrete reality. When a child considers
the possibilities for thinking, the solution based on physical reality
is only ome possibility to be considered along with verbal statements
and propositions.58 Pulaski called this "the ability to reason from a
hypcthesis to all its conclusions, however theoretical."59 When this

level is reached, Underhill concluded, the child formulates all

55John L. Phillips, Jr., Piaget's Theory: A Primer (San Fran-—
cisco: W. H. Freeman and Company, 1981), p. 120.

56Bybee and Sund, p. 99.

57Hermine Sinclair, "Piaget's Theory of Development: The Main
Stages," Critical Features of Piaget's Theory of the Development of
Thought, ed. Frank B. Murray (New York: MSS Information Corporation,
1972), p. 76.

58

Labinowicz, p. 86. 59Pulaski, p. 208.
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possibilities to solving a problem and through "experimentation and
logical analysis" is able to determine which are true or real solu-
tions.60 Most educators in upper elementary, middle and junior and
senior high schools will encounter students demonstrating patterns of

reasoning that have both concrete and formal elements.61

Equilibration

In his explanation of how children learn, Piaget turmed to his
understanding of the biological adaptation between the organism and
the environment. Within this context, he viewed intellectual develop-—
ment as one of the "processes of total organic functioning" which tend
toward self-regulation or equilibrium.62 Bybee and Sund explained the
role of equilibrium in intellectual development as follows:

Intellectual development is an adaptation in response to a

discrepancy between the existing cognitive structure and a
cognitive referent in the enviromnment. The discrepancy results
in a disequilibrium which produces a recomstruction that brings
the system back to equilibrium.
The process of equilibration formed the basis for the explanations in
the literature about how children move from stage to stage as they
develop intellectually.

In Fischer's description of equilibrium, the concepts of

assimilation and accommodation were presented:

6OUnderhill, p. 7.

61Rodger W. Bybee and Robert B. Sund, Piaget for Educators
(Columbus: Charles B. Merrill Publishing Company, 1982), p. 135.

62Ed Labinowicz, The Piaget Primer (Menlo Park, Califormia:
Addison~Wesley Company, 1980), pp. 155, 156.

63

Bybee and Sund, p. 195.
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Assimilation means action of the organism on surrounding
objects. Accommodation means action of the environment on the
organism. If the assimilation is much stronger than the
accommodation, we observe an egocentrism. If accommodation is
too strong, we have an excessive imitation. This equilibrium
is never stable and we need new adaptationms.
The processes of accommodation and assimilation were seen by Bybee and
Sund as being components of the process called adaptation. They used
adaptation to describe the "tendency of an organism to adjust to the
environment" with development resulting from continuous adaptationms.
Within this context, assimilation was seen as the attempt of the
organism to explain reality against the background of what currently
makes sense. Accommodation was seen as the operation by which the
cognitive structure is changed to embrace new information.65 Ault's
interpretation of these processes was that they occur simultaneously
whenever the child "adapts to an environmental stimulus" with the
particular balance between assimilation and accommodation varying
. 3 . . 66 . .
from situation to situation. Adaptation, as understood by Underhill,
must be present or assimilation and accommodation result in disequili-

brium.67 It is equilibration and the accompanying processes which

lead to the development of intelligence at higher levels.

64Hardi Fischer, "The Psychology of Piaget and Its Educational
Application," Educational Implications of Piaget's Theory, eds. Ireme J.
Athey and Duane Rubodeau (Waltham, Massachusetts: Ginn-Blaisdell,
1970), p. 254.

65Bybee and Sund, p. 36.

66Ruth L. Ault, Children's Cognitive Development (New York:
Oxford University Press, 1977), pp. 19, 20.

67Robert G. Underhill, Teaching Elementary School Mathematics
(Columbus: Charles E. Merrill Publishing Company, 1972), p. 4.
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Factors for Transition

Several factors which promote transition from one stage to
another are connected by the concept of equilibration. The importance
of these factors was stated by Almy:

The heart of Piaget's theory, however, lies not in the

elements so far discussed . . . but in its dynamics, the
factors involved in the transitions from one level of develop-
ment to the next.568

Almy called these factors "maturation, experience of the environment

69 Labinowicz cited physical

and action of the social environment."
experiences, social interaction and maturation as factors which move
the child to higher cognitive Jteve].s.?0 The factors of physical
maturation, natural experiences and formal education were listed by
Bybee and Sund.7l Underhill noted the factors of maturation of the
nervous system, experience and peer interaction.72 Maturation is a
factor which is influenced more by biological considerations than the
educational climate. However, the education process can include the
factors of physical experiences with the environment and social inter-
action. These two factors along with the suggestion that the physical

experiences be exploratory in nature provided the criteria which

promote transition between stages of development.

Concrete experiences. The notion that learning develops through

68Milly Almy, "The Impact of Piaget on Early Childhood Educa-~
tion," The Impact of Piagetian Theory, ed. Frank B. Murray (Baltimore:
University Park Press, 1979), p. 174.

69

Almy, p. 175. 70Labinowicz, p. 224,

71Bybee and Sund, p. 33. 72Underhill, p. &.
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interaction with the content in a physical way was paramount to several
applications of Piaget's theories to instruction. Piaget and Duckworth
stated that "students need to have objects in front of them that are
easy to handle, or else visualize objects that have been handled and
that are easily imagined without any real effort."73 Eliot maintained
that "initial knowledge of objects and their relationship" is brought
about through action upon these objects.74 Concrete experiences may
also be a description of overt action such as the student imitating
behavior, directed play and directed projects.75 Learning was further
explained by Piaget as a practice of something or acting out behavior
according to Good and Brophy. They further stated that Piaget felt that
"the most important part of learning is our tendency to observe and con-
ceptualize our own activities or behavior."76

In support of the notion that concrete experiences are needed
throughout the elementary school, Underhill said that the starting point
of all new learning should be the physical world and the attention given

to concrete experiences should vary only in the amount of concrete

73Jean Piaget and Eleanor Duckworth, "Piaget Takes a Teacher's
Look," Learning, 2:22, October, 1973.

74John Eliot, "Children's Spatial Visualization," Focus on
Geography: Key Concepts and Teaching Strategies, ed. Phillip Bacon
(Washington, D.C.: National Council for the Social Studies, 1970),
p. 271.

75John R. Bergan and James A. Dunn, Psychology and Education:
A Science for Instruction (New York: John Wiley and Soms, Imc., 1976),
p. 92.

76Thomas L. Good and Jere E. Brophy, Educational Psychology:
A Realistic Approach (Chicago: Holt, Rinehart and Winstom, 1977),
p. 267.
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experiences for a given age or level. These experiences can, therefore,
serve as a beginning for development of the next stage.77 The physical
manipulation of objects is appropriate for the introduction of unfamil-
iar subject matter regardless of the level of cognitive development.
Ausubel said that an individual tends to function at a "concrete-
intuitive" level when he encounters new concepts even though he/she
may generally function in a more abstract mode of cognitive functioning.
The reliance on concrete experiences is short lived, however, because
he/she possesses the ability "to draw on various transferable elements

8 To this end,

of his more general ability to function abstractly.”
Labinowicz expressed the notion that it is possible to use concrete
materials to teach abstract concepts at the child's current level of
development.79
The literature also addressed the notion that instruction should
provide for the transformation of overt actions into mental operatioms.
The process was described by Hilgard and Bower in the following way:
Hence, all teaching should stress pupil initiative, an
active experimentation with the environment in which overt
actions gradually become translated into mental operatioms,

with the consequence that eventually less support is needed
from external objects.80

"Minderhill, p. 9.

78David P. Ausubel, "The Transition from Concrete to Abstract
Cognition Functioning: Theoretical Issues and Implicatioms,” Educa-
tional Implications of Piaget's Theory, eds., Ireme J. Athey and
Duane Rubadeau (Waltham, Massachusetts: Ginn-Blaisdell, 1970), p. 51.

79Ed Labinowicz, The Piaget Primer (Menlo Park, California:
Addison-Wesley Publishing Company, 1980), p. 165.

80

Ernest R. Hilgard and Gordon H. Bower, Theories of Learning
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Underhill described this as "an appropriate instructional sequence"
which takes the students on a "concrete-to-abstract continuum."81
Flavell stated that the teacher's role in this process was to "assist
this internalization and schematization process in the classroom by

getting the student to perform the requisite action with progressively

less and less support from the externmal givens."82

Social interaction. Another criterion in the application of

Piaget's learning theory to instruction and which leads to tramsition
is that children need peer interaction to move away from an egocentric
point of view. Flavell found this emphasis in a review of Piaget's
writings. In these writings, Flavell found peer interaction to be "the
principle vehicle by which the child is liberated from his egocentrism."
An application of this for instruction, mentioned by Flavell, was to
plan for the discussion of overt actions and experiences.83 Kamii
stated that Piaget believed that other children at similar cognitive
levels can often help the child move more easily out of egocentric

thought processes than the adult.84 This idea was further supported

(Englewood Cliffs, New Jersey: Prentice-Hall, Imc., 1975), p. 340.

81Robert G. Underhill, Teaching Elementary School Mathematics
(Columbus: Charles E. Merrill Publishing Company, 1972), p. 8.

82John H. Fiavell, The Developmental Psychology of Jean Piaget
(Princeton, New Jersey: D. Van Nostrand Company, Inc., 1965), p. 368.

83

Flavell, p. 369.

4Constance Ramii, "Pedogogical Principles Derived from Piaget's
Theory: Relevance for Educational Practice,” Piaget in the Classroom,
eds., Milton Schwebel and Jane Raph (New York: Basic Books, Inc.,
Publishers, 1973), p. 200.




36
by Labinowicz's application of Piaget's theory:

The teacher would allow children to talk to each other, and
organize verbal encounters so that children involved in a common
activity could share their points of view. A real exchange of
thoughts and discussion would inevitably lead children to
justify explanations, verify facts, resolve contradictions, or
adjust attitudes. The awareness that other children share
viewpoints different from their own plays an important role in
getting children (or other learners) to rethink their ideas and
adjust (accommodate) them to reach a more coherent level of
understanding.85

Labinowicz also called for the use of activities which allow students
to work cooperatively with physical materials to help them decenter
their thinking processes.86

Stendler-Lavatelli developed the concept of cognitive disso-

nance within the context of peer interaction.. The concept pursues the
notion that feedback from a child's peer which is different upsets the
views of the child based on the sensual evidence. The challenge to the

egocentric viewpoint of the child makes him more receptive to other

. - 8
"cues" that aid cognitive development. 7

Exploration. Guided and unguided exploration by the student
was a third criterion in the application of Piaget's theory to educa-
tion which leads to transition. The purpose of exploration is to
create a situation in which the students acquire a natural equilibrium.
Kamii said, "It is often said the child learns more through direct

experience, and that he learns even more if this experience is

85 86

Labinowicz, p. 214. Labinowicz, p. 173.

87Celia Stendler-Lavatelli, Piaget's Theory Applied to an
Early Childhood Curriculum (Boston: American Science and Engineering,
Inc., 1970), p. 122.
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discovered rather than being offered."88

The activities are designed
so that students will have experiences that lead to later conceptual
understanding. The teacher's role in his process is that of a
facilitator who "sets up situations, activities and demonstrations that
will allow the students to learn through their own physical and mental

89

activity." Brainerd stated the role of teachers as being the adop-

tion of "pedagogical strategies designed to make children aware of
conflicts and inconsistencies in their belief."90
An essential part of the exploration of children to bring
about transition between stages is the necessity for the child to
be exposed to experiences which are challenging and which "lead to
conflicting conclusions regarding phenomena in the environment."91
Giving the child exposure to problem situations slightly beyond his/her
current level of development was a suggestion of Bybee and Sund.92
Labinowicz discussed the possibility of providing concrete materials

that are challenging to children regardless of the level of develop-

ment.93 The activities presented by the teacher for exploration should

88Kamaii, p. 207.

89Rodger W. Bybee and Robert B. Sund, Piaget for Educators
(Columbus: Charles B. Merrill Publishing Company, 1982), p. 207.

90Charles J. Brainerd, Piaget's Theory of Intelligence (Engle-
wood Cliffs, New Jersey: Prentice-Hall, Imec., 1978), p. 280.

91John R. Bergan and James A. Dunn, Psychology and Education:
A Science for Instruction (New York: John Wiley and Soms, Inc., 1976),
p. 94).

93

9szbee and Sund, p. 207. Labinowicz, p. 165.
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aim for a level of difficulty or uniqueness which requires a change in
the thinking pattern of the students in terms of some accommodation or

restructuring.

Spatial Development

Encompassed in Piaget's discussion of intellectual development
was his theory about how.children develop spatial understanding. The
ability to conceptualize space is a late development in the sequential
spatial development of a child according to Piaget.95 This part of the
literature review focuses on selected research on the stages of spatial
understanding, the effect of egocentrism on spatial understanding, the
use of a reference system, the relationship which exists between
spatial cognitive levels and levels of achievement of students in map
skills and concepts, and the development of the concept of scale. While
the material does not deal directly with the main focus of this study,
the application of this research Qill be important to future develop-

ments in map skills instruction.

Stages of spatial development. Piaget's theory was the basis

for Copeland's stages of development related to spatial understanding.
Copeland cited two observations based on the child's map making. With

regard to a two-dimensional layout, Piaget found that the child first

94Labinowicz, p. 168.

95John Eliot, "Children's Spatial Visualization," Focus on
Geography: Key Concepts and Teaching Strategies, ed. Phillip Bacon
(Washington, D.C.: National Council for the Social Studies, 1970),
p. 269.
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located objects by using the concepts of proximity and enclosure. The
child "begins to develop reference points and locates items by left,
right, in front of and behind" during the second stage which occurs
between four and seven years of age. In the third stage the child
experienced no difficulty mapping the two-dimensional drawing.96

The second observation involved the child reproducing a map
layout following the pattern of a model. Following the first stage
where the child's map showed only crude approximation, the second
stage of development was characterized by the ability to locate items
while experiencing difficulty due to a lack of a real reference point.
The third stage of development saw the child able to locate all posi-
tions, but experiencing difficuity in preserving distance between
objects. The establishment of correct distances by actual measurements
is an ability the child had toward the end of the third stage. Charac-
teristic of the child in the formal operational level of mental
development, the child in the fourth stage had the ability to establish
abstract coordinates leading to the correct reproduction of the model
of a map without concrete measuring devices.97

In Stoltman's discussion of his study of territorial relation-
ships, he recounted Piaget's observations about the process children
go through as they develop territorial decentration. In the first

stage, children showed no logical understanding of the relationship

96Richard W. Copeland, How Children Learn Mathematics: Teach-
ing Implications of Piaget's Research (New York: Macmillan Publishing
Company, Inc., 1979), p. 285.

97 bid.




40
between a hometown and nation although they were aware of both. The
second stage is characterized by confusion of the spatial relationship
of the hometown and nation with a third territory. 1In the third

stage the child exhibited the correct territorial relationship.98

Egocentrism. Piaget described the inability to take another's
viewpoint as egocentric thought. Eliot summarized Piaget's views
this way.

Piaget, when he described the child's construction of space
in 1956, argued that a child evolved from a perceptually-
dominated space to the achievement of a conceptualized space.

In elaborating upon his theory of intelligence, he distinguished
between a static, perceptual space and a transformable or con-
ceptual space-—the latter being achieved when the child dis-
covers that he has a point of view.

Piaget and Inhelder further stated:
To discover ome's own point of view is to relate it to
other viewpoints, to distinguish it from and to coordinate it
with them. Now perception is quite unsuited to this task, for
to become conscious of ome's own viewpoint is to liberate one-
self from it. To do this requires a system of true mental
operations, that is operations which are reversible and which
are capable of being linked together.loo
The egocentric thought process of the child creates problems in spatial
understanding. Towler saw the degree of egocentrism as being directly
related to map reading ability. He further stated that "the more

egocentric a child is, the more difficult it is likely to be for him

to understand not only his world, but representations of it as shown

98Joseph P. Stoltman, "Children's Conception of Space and
Territorial Relationships," Social Education, 41:142, February, 1977.
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Eliot, p. 265.

100Jean Piaget and Barbel Inhelder, The Child's Conception of
Space (London: Routledge and Kegan Paul, 1956), p. 193.
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»101 Pufall and Shaw described the organization of representa-

by maps.
tional space of the child in terms of a self-reference system while
. s . 2 .
that of the adult is an objective reference system.10 Egocentric
thought is the first attempt of the child to organize relationships
which previously had been unordered. At some point the egocentric
viewpoint becomes incorporated into an understanding of projective
relations.lo3 Piaget's contention that "a child canmot coordinate
his egocentric viewpoint with other viewpoints into a projective view
104
of space" has been supported by other research. Towler concluded:
It seems clear that the development of the ability to
coordinate perspectives is related to intelligence and chron-
ological ages--progression from egocentrism to an accurate
coordination of perspectives does follow a sequential pattern
which requires the child to take a series of mental operations
into consideration simultaneously and to utilize these rela-
tions as an operating system of reference.l
Therefore, the child's ability to move out of an egocentric frame of

reference seems to be an important development in spatial understand-

ing.

lOlJohn Towler, "Egocentrism: A Key to Map Reading Ability,"
Social Education, 35:898, December, 1971.

1OzPeter B. Pufall and Robert E. Shaw, "An Analysis of the
Development of Children's Spatial Reference System," Cognitive
Psychology, 5:153, September, 1973.
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Pufall and Shaw, p. 153.

104Judith M. W. Meyer, "Map Skills Instruction and the Child's
Developing Cognitive Abilities," Journal of Geography, 72:28, Septem-
ber, 1973.

105Towler, "Egocentrism," p. 897.
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Cognitive development and achievement. Research by Cooke sought

to see what relationships exist between spatial cognitive development
and the level of achievement of students in map skills and concepts.
Her study tested the understanding of children of the concept of left
and right, the coordination of perspective, and system of reference.
Cooke made use of measurement instruments developed by Towler, Lauren-
deau, and Pinard to ascertain the level of Piagetian cognitive develop-
ment regarding spatial concepts.106 The results of her study indicated
that the notion of a stratified, or spiral, curriculum consistent with
Piaget's theory "allows each learner to interact with the curriculum

at the point where the amount of cognitive dissonance promotes learn-

."107 The results also supported Piaget's idea that learmers at

ing
lower levels of cognitive development will not be able to understand
and operate with complex concepts as well as children with higher
‘cognitive levels and that instruction does not improve a student's
performance if the concept presented is too difficult for the cogni-

tive level.108

Reference system. The child who is egocentrically oriented is

going to experience difficulty trying to use an objective reference
system. Piaget referred to the concepts of vertical and horizontal as

he considered the child's development of a system of reference for

106Kathleen G. Cooke, "The Relationship Between Spatial Cogni-~
tive Development Levels and the Achievement of Map Skills" (Ed.D.
dissertation, State University of New York at Albany, 1978), p. 10.

107 108

Cooke, p. 94. Cooke, p. 88.
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organizing space. He considered the abilities of comservation of
distance and spatial order as prerequisites for understanding a
Euclidean reference system.109

Pufall and Shaw described Piaget's theory on the child's
development of a system of reference. The child in the first stage of
this otogenetic cycle designates location by topological relatioms.
The concepts of distance and direction help the child order relatioms
in the second stage. The child is still the origin of the reference
system. This developmental change was described this way:

However, the second stage reference system provides the

child with an imperfect representational space since it is

lacking in two important respects: it does not coordinate

both asymometric axes so as to allow for a recursive applica-

tion of coordinates, nor does it allow the child to compensate

for perspective differences since self is the only reference

point around which all coordinate projections can be defined.110
The third stage is characterized by the child beginning to discover
that other objects can be used as reference points.lll The mark of the
third stage is the development of the child's use of "property intrin-
sic to the space and these properties are multiplied over themselves."112
These properties are basically two kinds: (a) perceptually topological
features such as color and form; and, (b) abstract geometric relations

such as edges, corners and diagonals.ll3

109Celia Stendler-Lavatelli, Piaget's Theory Applied to an
Early Childhood Curriculum (Boston: American Science and Engineering,
Inc., 1970), p. 122,

11oPeter B. Pufall and Robert E. Shaw, "An Analysis of the
Development of Children's Spatial Reference System," Cognitive
Psychology, 5:157, September, 1973.

Wlnsa 112506011 and shaw, p. 158. ‘1 1bid.
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A summary of Piaget's tests to determine the development of an

artificial and natural reference system was included in Towler's report
of similar testing. In his summary of the artificial axis system, the
following stages were indicated:

Stage I/the tests were ineffectual.

Stage II/(6 years, 2 months to 7 years, 2 months) character-
ized by a preoccupation with perceptual features without any
attempt to use a reference system.

Stage III/(8.3 years to 9.1 years) the subjects began to use
a reference system with attempts to consider relative position
and location; the subjects did not have the ability to coordinate
relative distances and true locatioms.

Stage IV/(after the age of 12) conventional reference systems
are developed by the child and the subjects can compare positions
and distances simultaneously.ll

Regarding the development of a natural axis system, Piaget's study indi-
cated a natural axis system develops in stages beginning at about 3 1/2

years of age and concluding at about the age of eight.115

Developing the concept of scale. Another facet of spatial

development, the concept of scale, was discussed by Towler and Nelson.
Their findings indicated that most children did not develop a concept
of scale until about grades five or six.116 The subjects in the study

were classified into Piaget's developmental stages. Those students

114John 0. Towler, "The Elementary School Child's Concept of
Reference Systems,'" Journal of Geography, 69:92, February, 1970.

115

Towler, "Reference Systems," p. 92.

116John 0. Towler and L. D. Nelson, "The Elementary School
Child's Concept of Scale," Journal of Geography, 67:27, January,
1968.
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at the Stage I level "appeared to have little or no concept of scale."117
The Stage II level response showed the child able to grasp the concept
but not in such a way as to make application. A third stage response
demonstrated a working knowledge of the concept of scale. The results
of this study correlated very closely with similar work of Piaget.
The ages of the stages were somewhat later than those of Piaget, but
close to the findings of others studying the development of the concept
of scale in children.118

In summary, the cognitive developmental theories of Piaget
provide numerous clues and helpful insight into how children learm.
This section of the review of literature provided a basis for structur-
ing learning situations for children. Specific to this study were the
three criteria of concrete experiences, social interaction, and
exploration which help the child make transitions between cognitive

levels. Also presented was a sample of the research which considered

how a child develops spatial understanding.

Conclusion

The content of the literature reviewed in this chapter indi-
cated that an important consideration in children learning map skills
is the cognitive development of the child. The theory of Piaget
offered a framework for consideration of cognitive development in
teaching map skills from the standpoint of developmental stages, factors

which lead to transition between stages, and spatial understanding.

117 118

Towler and Nelson, p. 26. Towler and Nelson, p. 27.
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While research continues in the areas of spatial understanding, the
suggestions for cognitive growth determined by studying Piaget's
theories offer a relevant approach for presenting instruction. The
literature appeared to provide a comsensus of four map skills upon
which numerous subskills can be derived as indicated by the 1963 list-

ing of the National Council for the Social Studies.



Chapter 3

DESIGN OF THE STUDY

The purpose of this chapter is to describe the procedures that
were used in this study. The research design consisted of a develop-
mental section and a data collecting section. Central to the develop-
mental section was the review of literature from which map skills were
identified, Piagetian criteria were established, and potential panel
members for the study were identified. The review of literature was
developed from computer searches of journals, educational documents,
and dissertations related to the topics. The data were collected by
using the Delphi method for reaching agreement. A panel of 27 authori-
ties in the areas of elementary school social studies instruction,
map skills instruction and the developmental theories of Jean Piaget
decided whether or not map skill activities met Piagetian criteria.
The data-gathering instrument consisted of 24 activities and pages for
responses. The data collected were used to modify the suggested
instructional activities until 80 percent agreement was reached om all
activities. A flow chart which displays the research design is pre-

sented in Figure 1.

Development

Literature related to map skills instruction was reviewed with
an emphasis on what skills were basic to elementary school map skills
instruction. The review considered information written in the past

47
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Developmental Section

Review of Literature

!

Identify Map Identify Piagetian Identify Potential
Skills Criteria Panel Members

Contact Potential Panel
Members for Response

Develop Data and Suggestions of
Gathering Instrument Additional Panel Members
Instrument Reviewed Response from Additiomnal
and Modified Panel Members

Data Collecting Section

Instrument Sent to Panel Members

v
Modifications Made in Activities
until 80 Percent Agreement is Reached

v
Data Reporting Section

Figure 1

Research Design
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30 years beginning with the 1953 report by Clyde Kohn presented in the
24th Yearbook of the National Council for the Social Studies.1 The
material included in this part of the review dealt with the develop-
mental aspects of map skills instruction rather than activities for
teaching map skills. Thirteen references were cited in this part of
the developmental section of the research. Of these 13 references,
9 proposed map skill areas which should be included in the elementary
school map skills program. An analysis in the form of a grid (Appen-
dix A) was made of these 9 references, and it was determined that four
broad skills areas included in the majority of the references would be
used to develop the activities for this study. The four skills
areas are direction, location, scale and symbols. A recent 1984
listing of map skills from the National Council for Social Studies,
which included the same four skills areas, is a tenth reference cited
on the grid.2 The sub-skills taken from the 1963 listing of map skills
by the National Council for the Social Studies were arbitrarily chosen
for the activities in this study because of the specificity of the

listing.3 The sub-skills for each map skill area were chosen as

lClyde F. Kohn, "Interpreting Maps and Globes," Skills in
Social Studies, ed. Helen M. Carpenter (Washington, D.C.: National
Council for the Social Studies, 1953), pp. 146-177.

2"In Search of a Scope and Sequence for Social Studies, Report
of the National Council for the Social Studies Task Force on Scope and
Sequence, November 1, 1983," Social Education, 48:260, April, 1984.

3Eunice Johns and Dorothy McClure Fraser, "Social Studies
Skills: A Guide to Analysis and Grade Placement," Skill Development
in Social Studies, ed. Helen M. Carpenter (Washington, D.C.: National
Council for the Social Studies, 1963), pp. 323-325.
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examples and were mot meant to be comprehensive.

Piagetian criteria were determined through a review of the
literature related to the basic elements of Piagetian theory as inter-
preted by educators and psychclogists. The time frame for the
literature review was from the 1960's to the present time. In the
discussions of the elements of Piagetian theory, four criteria which
facilitate cognitive growth became apparent. Three of the criteria
became the foundation for the educational experiences described in
the activities of this study. The three criteria were to provide
concrete experiences, to provide social interaction and to provide
exploratory experiences. The fourth criterion, physical maturation,
was not used as a part of the study since the formal education of a
child, in terms of learning experiences, has little impact on this
area. In addition to the four criteria which facilitate cognitive
growth, the literature presented the elements descriptive of the
process which results in the transitions between cognitive stages.
From this review, the three criteria and two transitions used in the
data gathering instrument were selected.

From the authors of articles used in the review of the litera-
ture, an initial group of authorities was identified. These 13 indi-
viduals appeared to be knowledgeable in the application of Piaget's
theory to elementary school curriculum and/or how this theory can be
applied to map skills imstruction. The 13 were chosen because of the
nature of their writings and research in one or more of these areas.

A list of these individuals is provided in Appendix B. Each member of

this group was asked to be a part of the panel which would respond to
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the activities and to suggest as many as 1Q other authorities whom
they would recommend for inclusion as panel members. Nine of the
13 responded positively to the request to be panel members, and 10
returned suggestions for other panel members. As a result of these
lists, another 37 individuals were contacted and asked to respond in
the same manner as the initial group. An additional 18 individuals
agreed to serve as panel members to bring the total number to 27.

Four of the 18 indicated they would participate after the first round
of the Delphi method had been completed. The names of the 27 who
agreed to serve as panel members are provided in Appendix B. Examples
of the letters sent to prospective panel members are provided in
Appendix C. The information provided to the prospective panel members
is included in Appendix D.

After the map skill areas were identified and the Piagetian
criteria were developed, activities were written to demonstrate the
Piagetian criteria by using selected map sub-skills. Twenty-four
activities were written and included in a matrix using four broad
areas of map skills, three criteria, and two transitioms of cognitive
development. The two transitions, from preoperational to concrete and
from concrete to formal, were selected because these stages represent
those in which elementary school children most often are found. For
each map skill area (direction, location, scale, and symbols) an
activity was written to demonstrate concrete experiences, social
interaction and exploration for each transition. The matrix presented
six activities for each map skill area. The originmal activities, found

in Appendix E, were reviewed and critiqued by Dr. Robert Stoddard,
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Professor of Geography, and Dr. James Fejfar, Professor of Education,
at the University of Nebraska-Lincoln. Based on their comments, revi-
sions were made in both the text of the activities and the format.
The revisions, which constituted the first draft sent to the panel

members, are included in Appendix F.

Data Collection

The Delphi method was used in this study because of the descrip-
tive nature of the product which was produced. The Delphi method is a
procedure for reaching consensus in those situations which "do not
lend themselves to precise analytical solutions."4 Once a panel of
experts is selected for a study, the members are asked to respond to a
particular problem or situation. The responses are collected and
feedback is given to the panel members. Each panel member is then
asked to revise his or her opinion based upon the feedback given. The
responses usually are anonymous. When a stated level of agreement is
reached or when responses stabilize, the judgment of the group is
reported.S The procedure used for this study was based upon a review
of material related to the Delphi method as well as other studies

using this method.6 The Delphi process varied from the traditional

ABernard J. Dodge and Richard E. Clark, "Research on the Delphi
Technique," Educational Technology, 17:58, April, 1977.

5Dodge and Clark, pp. 58, 59.

6 . .

A computer search produced descriptions of 23 studies from
various curriculum areas which used the Delphi technique. The descrip-
tions provided insights into the process.
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method with regard to the anonymity of the panel members. The modifi-
cation used allowed prospective panel members to suggest other possible
panel members. This allowed for a broader base of expertise.

The panel members were asked to respond to activities presented
in the data gathering instrument previously described. Directions for
completing the response sheet included the questiomns by which the acti-
vities were evaluated. The directions are provided in Appendix G. The
first set of activities was mailed to 23 panel members during April and
May, 1984. A copy of these activities is provided in Appendix F.
Seventeen panel members returned their responses to the first set of
activities during May and June, 1984.7 A summary of the returned data
gathering instruments, which includes anecdotal responses, is provided
in Chapter 4. The activities were revised during June and July, 1984.
The revised set of activities was sent to 26 panel members on July 15,
1984. One of the 27 had declined further participation after the first
set of activities was sent out. The revised set of activities is given
in Appendix H. The responses from 16 panel members were returned
during September, 1984. The responses to this set of activities are
provided in Chapter 4.

Consensus at the 80 percent level proved to be an appropriate

goal for the data collection section of this study. The panel members

7A review of the use of the Delphi technique reported attritiom
rates between 38 and 68 percent. Seventeen of 23, or 74 percent, of
those who agreed to participate, took part in the first round of the
Delphi. Sixteen of 26, or 64 percent, of the panel members partici- .
pated in the second round. Both percentages fall within the reported
attrition rates.
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believed that the activities written for direction map skills met the
criteria by percentages ranging from 81 percemt to 94 percent on the
second round of the Delphi procedure. The second round responses also
produced agreement levels above 80 percent for the activities using
location map skills. The specific percentages ranged from 81 percent
to 100 percent agreement. For those activities which provide experi-
ences for understanding scale, second round agreement levels ranged
from 88 percent to 100 percent. Finally, agreement ranging from 81 per-
cent to 94 percent was achieved in the second round of the Delphi for

the activities for using symbols.

Conclusion

The review of literature and the use of the Delphi method pro-
vided the data needed to meet the purpose of this study. The data are
presented and discussed in Chapter 4. Chapter 5 provides an additional
look at the results as they relate to the findings, discussion and

recommendations based on this study.



Chapter 4

PRESENTATION AND ANALYSIS OF THE DATA

The purpose of this study was to identify criteria based on
Piaget's theory of cognitive development which facilitate the transi-
tion, or movement, between stages of development. These stages, as
defined in this study, represent a sequence of distinct phases that are
characteristic of an age group of children. The study also suggested
activities for teaching selected map skills which demomstrate character-
istics of the criteria. The criteria, or those experiences that bring
about transition between stages, identified in the review of relevant
literature were concrete experiences, social interaction, and explora-
tion. Map skills used in this study were direction, location, scale,
and symbols.

Twenty-four activities were validated through a Delphi process
which included a panel of authorities in the areas of elementary school
social studies instruction, map skills instruction, and the cognitive
development theories of Piaget. The members of the panel were asked
to draw from their experiences and understanding of Piaget's theories
to determine if the map skills activities demonstrated the characteris-
tics of one of the three criteria which bring about transition between
cognitive stages. They were also asked to make any comments relative
to ways the activities could better reflect the criteria. Two rounds
of the Delphi method were needed to reach consensus among the panel

members at the stated goal of 80 percent agreement. The remaining
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sections of this chapter provide the results and comparisons of the two
rounds of the Delphi method. The results are organized by the four map

skill areas.

Activities for Teaching Map Skills
Related to Direction

With respect to activities for teaching map skills related to
direction, the responses of the panel members on the first round of the
Delphi method produced agreements ranging from 59 to 82 percent. The
second round activities produced agreement above the 80 percent goal on
all activities. In the development of the activities for this skill
area, the following sub-skills, listed by Piagetian criteria, were used:

Concrete Experiences: Use Cardinal Directions; Relative
Directions; Orient a Map Correctly

Social Interaction: Use Cardinal Directions; Relative
Directions; Use a Compass to Determine Direction

Exploration: Relative Directions; Use the North Arrow
on the Map

The complete results from both transitions and rounds of the Delphi

process are provided in Table 1.

Transition from Preoperational
to Concrete/First Round

Concrete experiences. The first map skill activity to demon-

strate the criteria of concrete experiences resulted in an agreement
level of 82 percent of the panel members. Following is the activity
as it was sent to the panel members in the first round of the Delphi

method:



Iable 1

57

Responses of Panel Members to Map Skill Activities
Related to Direction

Transition: Preoperational to Concrete
Round Percentage | Number of
Criteria of Criteria|Criteria| Other of anecdotal
responses| met not met |responses|agreement |responses
Comerete 1 14 1 2 82% 8
Experiences 2 13 3 0 81% 8
Social 1 10 5 2 59% 5
Interaction 2 15 1 0 94% 4
1 11 3 3 657 9
Exploration
2 15 1 0 947 4
Transition: Concrete to Formal
Round Percentage |Number of
Criteria of Criteria|Criteriaj Other of anecdotal
responses|{ met not met |responses|agreement |[responses
Concrete 1 13 2 2 76% 5
Experiences| 15 1 0 94 4
Social 1 14 2 1 82% 4
Interaction 2 14 9 0 887 4
1 13 3 1 767 5
Exploration
2 15 1 0 947 5




58
Map Skill: Direction
Transition: Preoperational to Concrete
Piagetian Criterion: Concrete Experiences
Sub-skill: Relative Directions
The student is asked to position himself at a point in the room
and determine a direction to face. The student is asked to name
objects and/or people in the room. The student is given the
relative terms right and left. Using these terms, the student
expresses the relative location of the objects and/or people in
relation to himself. On a poster-board size map of the room,
the teacher can write in the relative direction of the objects
and/or people to the student as the student states those direc-
tions.
As displayed in Table 1, 14 panel members agreed that the activity met
the criterion of providing concrete experiences. One respondent
believed the criterion was not met and two did not make a "YES" or "NO"
response. Eight comments were made to explain the "YES" and "NO"
responses. These anecdotal responses were as follows:
I do not understand last sentence. The rest of the objective
would fit. I can't understand what the teacher would write
. « » "writes in the relative direction?"
Have students do the "writing" or "drawing."
Omit the final sentence or add '"those relative directioms."

Give an example of a point in the room.

"Determine a direction to take. . . ." Do they name it or just
face somewhere! Otherwise OK.

"To the students”" in the last line . . . somewhat confusing.

I'm not sure that the use of the poster-board map will help at
this point.

Language per se is confounding variable. Why not have child
construct landscape map and score for accuracy of directionm.

Social interaction. Data presented in Table 1 display that

59 percent of the panel members concluded that the following first round
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activity met the criterion of providing social interaction.

Map Skill: Direction

Transition: Preoperational to Concrete
Piagetian Criterion: Social Interaction
Sub-skill: Use Cardinal Directions

Prepare four cards each for several groups of four with each
group having a different color. Each color should have a card
which corresponds to one of the cardinal directions. Hand the
cards out randomly and have the students gather in groups by
color. After they are in groups, ask them to (1) have each
member go to the wall labeled with the direction they have;

(2) have each member of the group say all four directions to
the others in their group; and, (3) have the group write in
the cardinal directions on a poster-board size map of the room.

In addition to the 10 panel members who responded positively, 5 felt
the activity did not meet the criterion and 2 panel members provided
other responses.

Part 3 is not concrete--~the map is symbolic. I cannot under-
stand this activity. Example for rewriting IA2: Prepare a

set of four cards, all of the same color, each marked "north,"
"south," "east,”" or "west." Make additional sets using differ-
ent colors until there are as many cards as there are pupils.
Shuffle the cards and distribute randomly. . . .

It is my understanding that social interaction involves reci-
procity--mutual give and take. Most of your social interaction
activities seem to lack this. Also, several activities are too
teacher-directed and not open-ended enough, "Saying"” or "tell-
ing" does not constitute social interaction.

Task is too abstract. Have you tried this with students?

Color of the cards is as arbitrary and abstract as the cardinal
directions. Further, just stating the directions in a group
setting isn't social interaction. I suggest having groups of
students making classroom maps and discussing relative directionms.
Have student describe his position relative to other objects—-
not another child's position.

Exploration. The third activity for the transition from pre-

operational to concrete cognitive stages produced comments from



nine panel members and a 65 percent agreement that it provided an

exploratory activity. The activity was as follows:

Map Skill: Direction

Transition: Preoperational to Concrete
Piagetian Criterion: Exploration
Sub-skill: Relative Directions

In groups of two, the students will take turns telling the other
one the direction they should take to move between two points.
Have students assist you in recording all the directioms given.
Ask each person to indicate which directions were the hardest to
understand and which directions were the most useful.

Eleven panel members agreed that the criterion was met, three panel
members did not agree and three made other responses. The anecdotal
responses were:

This would be a good social interaction activity.

Directions are unclear (if the goal is to have each of a group
of teachers conduct a common activity). Therefore, the activity
might or might not fit Piagetian thought.

I think this is great for concrete to formal.

By directions do you mean "north, south--right, left,” etc.

Would be too difficult, I think.

I do not understand "any two points" in the description. This
may be an appropriate preoperational to concrete but needs more
specific information for me to tell.

Looks good. (Left-right; North~South?) Have students develop
their own "trails" or points of travel.

The first activity is OK. The students are not ready to proceed
past the first sentence in this activity.

What kind of directions will be given?
Why not provide a progressively more complex series of mazes and

have students pair off and one tell the other how to draw the
mazes.
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Transition from Concrete to
Formal/First Round

Concrete experiences. The activity written to provide a

concrete experience for the transition from concrete to formal produced
an agreement of 76 percent, as displayed in Table 1. Thirteen panel
members agreed that the activity met the criterion, two panel members
thought it did not meet the criterion and two panel members made other
responses. The activity, as it was presented in the first round of

the Delphi method, follows:

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences
Sub-skill: Orient a Map Correctly

Show the students a map which indicates the location of items

in the room as well as a north arrow. Have the students place
several three dimensional items on a piece of paper which corres-
ponds in shape to the room and is the same size as the map of

the room. Place the items at positions designated on the piece
of paper. Have the students position the map in such a way that
it is oriented the same way as the piece of paper.

The concern of the anecdotal responses was that the activity did not
appear difficult enough for the transition from concrete to formal
levels of cognitive development. The specific responses follow:

The second to last sentence should be stated earlier, I believe
. . « "Which corresponds in shape''--to which does this refer?
items? paper?

My interpretation is that the formal operation would be more
abstract.

Actual interpretation of a map is needed.

Perhaps more concrete than at the point of transition from con-
crete to formal. At the transitional phase they could be working
with maps of areas beyond the classroom.

Uncomfortably simple.
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Social interaction. The response to the first presentation

of the activity to provide social interaction displayed an agreement
of 82 percent. The text of the first activity follows:
Map Skill: Direction
Transition: Concrete to Formal
Piagetian Criterion: Social Interaction
Sub-skill: Use a Compass to Determine Direction
Give each student a magnetic compass. In groups, have the stu-
dents spend several minutes with the compass observing how the
needle reacts as they move about a playground. Ask each group

to indicate the direction the needle points. Ask each group to
state possible reasons the needle pointed the same way.

As presented in Table 1, the specific responses from the first round of
the Delphi method were 14 "YES" responses, 2 "NO" responses and
1 response that was not positive or negative. The anecdotal responses
raised questions with regard to the degree of social interaction. The
anecdotal responses were as follows:
Technically YES. Implies reasons are acceptable if agreed upon
(needle always points to Wicked Witch of the North, e.g.). Note
that minor changes in wording might eliminate the objection, but
forcing an interaction activity into a factual learning situatiomn
often creates artificial problems for a teacher.
Good application of formal thinking.
The problem with this is that although students are involved
with manipulatures, true social interaction and dialogue isn't
encouraged enough. Have groups of students develop hypotheses
and methods to test the hypotheses.
Not hypothetical enough. Give students malfunctioning compasses
and tell them to figure out which one is accurate on playground.
Exploration. The last activity in the map skill area of direc-

tion was intended to demonstrate the criterion of providing exploratory

experiences. Thirteen "YES" responses from the panel members indicated



an agreement level of 76 percent. The activity follows:

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Exploration
Sub-skill: Use the North Arrow on the Map

Give the students copies of several maps and ask them to find
information on the map that would indicate a direction or
directions. (Possible answers might include the use of a
compass rose, north labeled on the map and the numbering sys-
tem of parallels and meridians.)
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Four panel members believed the criterion was not met, with three "NO"

responses and one other response. Several anecdotal comments provided

specific suggestions for changes. Those responses follow:
I believe this is still concrete--but asking to do something
would move it to formal. Find something in a NE quadrant, for
example.

Maps selected at random might or might not provide exploration:
should the variety of information be specified?

Good application of formal thinking.

According to Bloom's taxonomy, I would rate this as a "low level"

objective; one that doesn't encourage true exploration. Sugges-

tion: take children outside with no cardinal directions and have

them determine the directions from the environmental stimuli.
Give students maps without symbols and ask them to determine

correct orientation of map of local area.

Transition from Preoperational to
Concrete/Second Round

The changes found in the activities for the second round of the

Delphi method reflected the anecdotal comments of the panel members.

For most of the Piagetian criteria, the basic concept of the first

round activity was kept the same with modifications to better express

the criterion. An exception to this was in the concrete experiences
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and social interactiom activities for the transition from preopezational
to concrete for the direction map skill. These activities were com—
pletely changed from the first round. The writer believed that the
second round activities better represented the criteria and the judg-
ment of the panel members as disclosed in the first round comments
relative to concrete experiences and social interaction. The changes
produced agreement from the panel members at levels consistent with or

better than the first round activities.

Concrete experiences. The second round activity to demonstrate

the criterion of concrete experiences follows:

Map Skill: Direction

Transition: Preoperational to Concrete
Piagetian Criterion: Concrete Experiences
Sub-skill: Use Cardinal Directions

Prepare a set of four cards all of the same color. Mark each
card with either "morth," "south," "east" or "west." Using
different colors, make additional sets until there are as

many cards as there are pupils. After the cards are randomly
distributed, have the students gather in groups by color. Have
the students observe the cards of the other group members. Ask
each student to (1) name the four directions found on the
colored set of his/her group, and (2) go to the wall that is
labeled with the direction that corresponds to the card he/she
was handed when the cards were randomly distributed.

As displayed in Table 1, the suggestion that this revised activity
could meet the criterion of providing concrete experiences was approved
by 13, or 81 percent, of the panel members. Three panel members
thought the activity did not meet the criterion. The activity also

generated eight anecdotal respomses. Those responses were:

Unless the sun, shadow, or compass is used, the activity has
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no transfer of training; thus, the described activity has no
force in teaching.

Action itself is essence of activity--it results from abstrac-
tion and is not a manipulation. Try color matching all cards
of same direction.

A qualified "yes" as this concept itself is perhaps too abstract
for the preoperational child's transition to concrete operations.
I don't think this skill is very appropriate for the developmental
level. Maybe at a later stage.

", . . gather in groups by color" -- This doesn't sound possible
because of this statement—". . . different colors, make addi-
tional sets until there are as many cards as there are pupils.”

However, the cards should be one color and coded by letter or
number. Color may be a major cue rather than direction.

I am distracted by reference to colored cards. Is this to
discount color? 1If so, this is a "formal task." To simply
match symbols is all you want here--or, do I misunderstand your
task?

What is the connection between groups of colors and merely
looking at a group's color and direction. Somewhat formal
thought?

What Piagetian aspect of operativity is exemplified by this
task?

Even though the anecdotal comments suggest possible revisions for this
activity, the stated criterion of 80 percent agreement was achieved

during the second round of the Delphi method.

Social interaction. With respect to the social interaction

activity, in the second round of the Delphi method the poster-size
map of the room was eliminated as well as the relative directions as
originally called for in the first round. Discussions of the relative
directions, exchanging roles, and repetition of the tasks were addi-
tions made to the activity. The text of the activity as presented in

the second round is as follows:



Map Skill: Direction

Transition: Preoperational to Concrete
Piagetian Criteriom: Social Interaction
Sub~-skill: Relative Directions

Ask the student to positiom himself/herself at a location in
the room and choose a direction to face. Ask the student to
name several objects he/she can see from that location to
another student. Using the relative direction terms of left
and right, have the student express the direction of the
objects relative to his/her location to another student.

Ask the two students to discuss the directions that are
stated. Have the students move to a new location which would
change the relative direction of the objects to the student
and again express the direction of the objects relative to
his/her location. Have the directions discussed by the two
group members, exchange roles and repeat the tasks.

As displayed in Table 1, the level of agreement was 94 percent when
15 panel members agreed that the activity met the criterion of provid-
ing social interaction. One "NO" response was based on possible
confusion of the relative terms of "left" and "right." The anecdotal
responses, which follow, seem to reflect the increased percentage of
agreement.

"Relative terms" are actually comparison and attribute words

and adjectives. You are asking them to demonstrate their

ability to use/understand these terms, but you must be sure they

"have" the vocabulary before asking them to transfer it to this

situation.

Great idea. I hope egocentrism isn't too strong at this level.

Activity is complex to write up but seems simple enough to do.

My concern here is that so many young children confuse left and

right (don't remember which is which) until 8 or even 9. Of

course, they need to practice . . . but I'd expect some confu-

sion here.

The second round responses imply that this activity does not need

further revision.
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Exploration. For the second round of responses, the directioms
for the exploration activity were modified based on the first round
anecdotal comments. The revised activity added the opportunity for
the students to use relative directions to move through a "trail" on
the playground or in the classroom. Following is the revised activity
for the second round:
Map Skill: Direction
Transition: Preoperational to Concrete
Piagetian Criterion: Exploration
Sub-skill: Relative Directions
Divide your class into groups of two. Using relative directions
given by one of the students, have the other student move between
two locations on the playground or classroom. After both students
have given directions, have the students move through a "trail"
set up on the playground or classroom. As each group of students
walks through the '"trail," have them state the direction they move
in terms relative to the environment.
The data presented in Table 1 display that the revised activity met
the criterion at the 94 percent level. Only one of the sixteen panel
members perceived the activity as not meeting the criterion. The

anecdotal responses were as follows:

Although it can get confusing as in IA2; dependent on the
directions a child chooses to give.

Nothing at all exploratory in the way I see this.
Add opportunities or criteria for student feedback as they move.

Good activity. First, however, I'd have ''teacher-made" treasure
maps as criterion.

This activity could be simplified without a "trail."

Student feedback as they move through the "trails," as suggested, would

provide additional opportunities to explore the use of relative
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directions. It seems the teacher-made treasure map would limit the

opportunity for exploratiom.

Transition from Concrete to
Formal/Second Round

Concrete experiences. The goal of the revision of the activity

to demonstrate concrete experiences was to raise the difficulty level

of the activity while still meeting the criteriom.

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences
Sub-skill: Orient a Map Correctly

Show the students a map which indicates the location of items on
a playground. Take the students to the playground and by using
a magnetic compass, have each student determine a northerly
direction. Have each student orient the map of the playground
and have him/her indicate "north" through the use of a compass
rose.

As displayed in Table 1, 15 out of 16 panel members believed the
revised activity met the criterion of providing concrete experiences.
This provided agreement at the 94 percent agreement level. The anec-
dotal responses were:

Good.

What you want is for students to orient themselves to an "area"

from a given location in reference to "items." I think "items"

should be replaced by "landmarks" (e.g., trees rather than

hidden things) and students should be "given" one or more

specific places to stand.

This is a good activity. I am assuming it is for junior high
children.

Also fits IB2.
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The nature of the specific comments indicates that the revision suc-
ceeded in increasing the level of difficulty. The suggestions to
replace "items" with "landmarks'" and to have the students stand at a

given specific place is germane to the objective and purpose of the

activity.

Social interaction. The principal addition to the revised

wording of the social interaction activity was the condition that
members of the group notice the procedures used by other group members
as well as comparing others’ hypotheses. Eighty-eight percent of the

panel members responded positively to the following revision:

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Social Interaction
Sub-skill: Use a Compass to Determine Direction

Give each student a magnetic compass. In groups of no more than
four, have the students spend several minutes with the compass
observing - how the needle reacts as they move about a playground.
Have each group determine that each member of the group is using
the same procedure for reading the compass. Have each group
indicate the direction the needle points and have students
develop a hypothesis as to the reason the needles pointed the
same way. Have the groups compare their hypotheses with each
other.

Fourteen panel members agreed that the activity met the criterion. Two

believed the criterion was not met. The anedcotal responses, which

follow, were not explicit with regard to changes needed in the wording.
My only reservation here concerns their ability to give this
explanation——the atomic theory involved--is this what you

want or do you refer to a lower level explanation?

First part also fits IB3.
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Sort of. I'm not sure this is enough student directiom to
elicit possible hypotheses and thus sufficient group instruc-
tion. Discussion guidelines may be helpful.
More formal than transition to formal?
From the comments received, the activity would benefit from more

information being provided to the children relative to the process

of using a compass and determining directions.

Exploration. The revisions in the exploration activity called
for specific maps to be used and asked the students to use external
stimuli to determine the cardinal directions. The revision met the
criterion according to 15 of the panel members. One panel member felt
the revision, which follows, did not provide an exploratory experience.

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Use the North Arrow on the Map

Give students copies of maps of several local areas (school
building, playground, immediate neighborhood) which show no
directional symbols. Have them determine the cardinal direc-
tions from the external stimuli. Have them place the North
Arrow on each map. Provide feedback through a large group
discussion or through peer interactiom.
The phrase "external stimuli" created some difficulty according to two
of the five anecdotal responses. Those responses, as well as the other
three, follow:

External stimuli?

Why not "mix up" or vary the task--some cities/places; some
coordinates—-to demomstrate reversibility/comprehension?

What extermal stimuli would be available--street sign that said
North lst or East Pine? This bothers me a little but perhaps



this is the "exploration experience"? If no external signs

exist, why not have them orient the maps to real life and

then £ill in the directioms.

Great idea.
The clarification of the meaning of external stimuli seems to be
needed for this activity. From one of the comments, it also appears
that additional work with maps would be appropriate.

Activities for Teaching Map Skills
Related to Location

While all of the activities of the second round of the Delphi

method surpassed the 80 percent agreement goal only one of the first
round activities did so. The following map sub-skills, listed by
Piagetian criteria, were used in the development of the activities
for this skill area:

Concrete Experiences: Use Relative Terms of Location;

Learn to Make Simple Sketch Maps to Show Location;

Identify on a Globe the Equator, the Prime Meridianm,

Lines of Latitude and Lines of Longitude

Social Interaction: Use Relative Terms of Location;
Locate Places Using a Number-and-Key System

Exploration: Use Relative Terms of Location; Learn to Make
Simple Sketch Maps to Show Location; Use Longitude and Lat-
itude in Locating Places on a Wall Map
Data presented in Table 2 provide the complete results from both
transitions and two rounds of the Delphi method.

Transition from Preoperational
to Concrete/First Round

Concrete experiences. As displayed in Table 2, six panel

members did not respond in a positive way, resulting in a level of
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Responses of Panel Members to Map Skill Activities
Related to Location

Transition: Preoperational to Concrete
Round Percentage |Number of
Criteria of Criteria{Criteria{ Other of anecdotal
responses| met not met |responses|agreement |responses
Comerete 1 11 3 3 65% 4
Experiences | 15 1 0 94% 5
Social 1 11 5 1 657 8
Interaction 2 16 0 0 100 2
1 10 4 3 59% 6
Exploration
2 14 2 0 88% 2
Transition: Concrete to Formal
Round Percentage |Number of
Criteria of Criteria|Criteria| Other of anecdotal
responses| met not met |responses|agreement |responses
Concrete 1 11 4 2 65% 7
Experiences ) 15 0 1 94% 4
Social 1 14 2 1 82% 5
Interaction 2 15 1 0 947 3
1 10 4 3 59% 6
Exploration
2 16 0 0 100% 3
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agreement of 65 percent for the activity which developed the criterion

of providing concrete experiences. The activity follows:

Map Skill: Location

Transition: Preoperational to Concrete
Piagetian Criterion: Concrete Experiences
Sub-skill: Use Relative Terms of Location

Show the students a map of the room that uses drawn representa-
tions of objects to show their locations. Describe the location
of the objects by having such relative terms as near, far, across
from, etc. Have the students stand by the objects as you describe
the location using the relative terms.

Eleven positive responses, three negative and three other responses
were supported by the four anecdotal respomses. The responses seemed
to indicate some difficulty in understanding the nature of the activity.
Those responses were as follows:
I am ambivalent about this one. I wonder if actual classroom
shouldn't be used rather than map; it would bring this activity
more in line with other two--or would it?
See Elementary School Journal, 67 (1969), 146-153. Are the

students in the room or elsewhere when the "map of the room"
is shown? If so, yes. If not, mo. <Clarify this.

I wouldn't worry about map scale at this level other than through
allowing students to construct their own maps (or pictures of the
environment).

Students need manipulation of concrete objects not drawn objects.

Social interaction. The activity employed to demonstrate

social interactionm for the location map skill generated responses from
panel members that produced a 65 percent agreement figure. Eleven
responses affirmed the notion that the activity met the criterion.

Five other responses were negative with regard to whether or not the
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criterion.was met and one response did not take a position. The acti-
vity was worded as follows:

Map Skill: Location
Transition: Preoperational to Concrete
Piagetian Criterion: Social Interaction
Sub-skill: Use Relative Terms of Locatiom
Have students use such relative terms as near, far, across from,
etc. to describe the location of objects in the room to other
objects. Have a student move around the room and stand by dif-
ferent objects. Have another student describe the location of
the student relative to other objects.
The eight anecdotal responses focused on the meaning of interaction
and the need for students to describe locations relative to other
objects and not to other students. The list of anecdotal responses

follows:

Can the interaction be improved by having first student describe
and second student (upon hearing description) move to the object?

Excellent! I disagree with your use of "relative"; prepositions
are "environmental''--many are related to direction, not location.

No social interaction.

Interaction means 2 way communication among members of a group
about an issue, not merely saying something to a group.

Ties in with declining egocentrism.

Have student describe his position relative to location of objects
in room. Not describe another student's location.

Have the students describe to each other the location of the
student relative to other objects.

Try IIB2 here.

Exploration. The exploration criterion specified in the loca-

tion activity involved the use of relative terms of location. As
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displayed in Table 2, 10,or 59 percent, responded "YES," 4 "NO" and .
3 other responses.
Map Skill: Location
Transition: Preoperational to Concrete
Piagetian Criterion: Exploration
Sub-skill: Use Relative Terms of Location
Have the students play a variation of "20 Questions" by guessing
what object in the classroom you are thinking of. First, have
them guess by only naming the object. Then have them guess
using relative terms such as near, far, across from, etc. Dis-
cuss with them which method may have been easier.
Two of the anecdotal responses raised questions relative to the instruc-
tions. Another response suggested a change in the wording of the
activity. There were also questions relative to appropriateness of
the activity with regard to the cognitive abilities of the students.
The list of anecdotal responses follows:

Good.

Have students name and stand by the different objects (as in
ITA2).

Somewhat more precise instructions might be necessary if each of
several teachers are to conduct essentially the same activity.

"Variation of 20 Questioms'" is too abstract; clarify.
"So-S0." This may be too verbal. You might ask them to read
"Treasure Maps" and then develop their own "Treasure Maps" of
the room, playground, etc.

I don't think they can deal with the business of guessing how

near or far something is from the object being guessed.

Transition from Concrete to
Formal/First Round

Concrete experiences. The activity written for the concrete
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experiences criterion was approved by 65 percent, or 1i, of the panel
members. Two of the panel members made other responses and four said
the criterion was not met. The activity was worded the following way:

Map Skill: Location
Transition: Concrete to Formal
Piagetian Criterion: Concrete Experiences
Sub-skill: Identify on a Globe the Equator, the Prime Meridian,
Lines of Latitude and Lines of Longitude
Have the student look at a globe which identifies the limes of
latitude and longitude. Ask the following questions: (1) What
is the line labeled 0° latitude called? (2) What is the line
labeled 0° longitude called? (3) What happems to the numbers on
the lines of latitude as they move away from 0°?
The seven anecdotal responses revealed lack of agreement on whether or
not this activity met the criterion. The responses included contradic-
tory comments relative to the level of difficulty and the nature of
the tasks required of the children. There were also suggestions for
modification of the activity which would require more and different
kinds of responses from children. The following were the specific

anecdotal responses:

Use of a globe is formal, not transitional between concrete and
formal.

I believe these remain concrete.
Locate objects using these identifiers; use rather than identify.
1'11 say yes, but I am less certain about this one. I wonder if

younger children could do this. The fact that they must work
with a grid system moves me to say yes.

"Sort of." Have students build their own models and discover the
need to use arbitrary reference points such as latitude and longi-
tude.

Perhaps a better question would be: (1) Why is the line labeled
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0° latitude called the equator? and (2) Why is the line
labeled 0° longitude called the International Date Line?

Uncomfortably simple. Give students several different map

projections and ask how to develop a locational system common
to all projections.

Social interaction. The activity designed to meet the social

interaction criterion, as displayed in Table 2, was accepted by 82 per-
cent of the panel members on the first round of the Delphi method.
The activity was worded as follows:
Map Skill: Location
Transition: Concrete to Formal
Piagetian Criterion: Social Interaction
Sub-skill: Locate Places Using a Number—and-Key System
Have students play a variation of "20 Questions" by guessing
what object in the classroom they are thinking of. Have the
classroom marked off in a letter-number grid. In groups of two,
have a student guess what object the other one is thinking of
by giving the location in terms of a letter-number combination.
Among the panel members, 14 thought the activity met the criterionm,
2 did not and 1 made another response. The anecdotal responses, which

follow, provided suggestions for improvement of the activity.

Unclear if grid is on classroom walls or a map of classroom.
Suggest former first—-latter as follow-up.

I believe use of coordinate system (number-key) is concrete
while latitude and longitude is formal.

Simplify.
Sounds good.

Give number grid with curved lines or contour lines.

Exploration. The last activity for the first round of the

Delphi method and the location map skill did not meet the criterion for
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exploratory experiences according to the panel members. Fifty-nine
percent, or 10, of the panel members gave a "YES" response to the
following activity:

Map Skill: Location
Transition: Concrete to Formal
Piagetian Criterion: Exploration
Sub-skill: Use Longitude and Latitude in Locating Places
on a Wall Map
Have the students look at a map, or even a globe, and ask them
to describe the location of a place to another student. After
several minutes ask questions that will elicit thought. Two
examples are: (1) How did you describe the location? and
(2) Was there a consistent item or marking to describe the loca-
tions?
The four "NO" responses and the three other responses were indicative
of the concern about this activity expressed in the anecdotal responses.
The focus of the responses was on how to make it more indicative of
the criterion of exploration. The anecdotal responses were:
This is exploration only if it precedes instruction on latitude
and longitude and in that case isn't particularly efficient.
Again the problem is imposing an exploration activity on content
for which the activity is not well suited.
Using latitude and longitude/describe the location.
Perhaps it would be more exploratory if students were asked to
locate. You might also provide coordinates of a storm center
and then have the movement plotted on the map.
I haven't a glimmer.
This seems to be a concrete item and not a transition to formal.
Using aerial photos, ask students to impose imaginary latitude

and longitude grid and find features.

Transition from Preoperational
to Concrete/Second Round

The second round activities for the location map skill
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produced agreement levels ranging from 88 percent to 100 percent. The
changes in the activities were designed to reflect the first round
anecdotal comments. As a result, the map sub-skill for the concrete
experiences and exploration activities and transition from preopera-
tional to concrete level was changed from "Use Relative Terms of

Location" to "Learn to Make Simple Sketch Maps to Show Location."

Concrete experiences. As displayed in Table 2, 94 percent of

the panel members believed that the second round activity did demon-—
strate the concrete experiences criterion for the transition from
preoperational to concrete. The activity follows:
Map Skill: Location
Transition: Preoperational to Concrete
Piagetian Criterion: Concrete Experiences
Sub-skill: Learn to Make Simple Sketch Maps to Show Location
As students stand in a room, give them a copy of a map of the room
which shows the location of an object. Using this object as a
point of reference, ask the students to construct a map which shows
the location of other subjects in the room.
Only one panel member made a "NO" response to the activity. Five anec-

dotal responses reflected the high level of agreement:

I think mapping like this is hard for children, but, again, it
seems set up in an appropriate way.

Great.

More advanced. Have them extend on original map to locate pre-
determined objects.

Not especially clear as stated—simple and appropriate--Have
students add to (original) criterial map other objects in the

same Troom.

Good. Nice and simple and stated in common language.
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The general nature of the responses seems to indicate that the activity
should not be changed. The extension indicated in onme of the anec-

dotal responses would provide a natural continuation of the activity.

Social interaction. The second round activity for the social

interaction criterion increased the number of interactions between
students from that of the first round activity. Another difference was
the use of relative terms with regard to the location of objects. As
displayed in Table 2, this activity received a 100 percent affirmative
response from the 16 panel members.
Map Skill: Location
Transition: Preoperational to Concrete
Piagetian Criterion: Social Interaction
Sub-skill: Use Relative Terms of Location
Using terms such as near, far, across from, etc. have the students
describe the location of various objects in the room. 1In groups
of two, have one student describe to a second student, using these
terms, the location of an object. The second student should move
to the object. After moving to the object, have the second stu-
dent describe his position relative to the first student and at
least one object. Have them discuss how each used the terms.
Repeat the procedures with the students switching roles.
Only two anecdotal responses resulted from the second round. The two

responses were:

Using blocks--children can make "maps" and discuss use of those
terms.

The teacher role will be difficult--total classroom management.
The first anecdotal response could provide the basis for another acti-

vity using relative terms of location.
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Exploration. The exploration activity, presented in the second
round, was as follows:
Map Skill: ZLocation
Transition: Preoperational to Concrete
Piagetian Criteria: Exploration
Sub-skill: Learn to Use Simple Sketch Maps to Show Location
Have students make "'Treasure Maps" for the other class members.
These maps will show pictures of representations of objects in
the room except for an "X" which denotes the location of one
object in the room. The students are asked to determine the
missing object on the basis of the location of the other subjects.
With fourteen positive responses, as displayed in Table 2, 88 percent
of the panel members believed the second round activity met the cri-
terion for exploratory experiences. The two negative responses follow:
Deals more with memory than explorationm.
I don't understand objective of the activity. Too general.
Based only on the anecdotal ‘responses, it would seem that further revi-
sion would not be pursued.

Transition from Concrete to
Formal/Second Round

Concrete experiences. The second round activity for providing

concrete experiences for this transition differed from the first round
activity with regard to the student tasks. The activity, as displayed
in Table 2, received a 94 percent level of agreement from the panel
members.

Map Skill: Location

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences

Sub-skill: Identifying on a Globe the Equator, the Prime
Meridian, Lines of Latitude and Lines of Longitude
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Ask the students to draw two lines on some form of smooth,
unmarked sphere (ball or balloon). One line would divide the
sphere in half horizontally; the other would divide the sphere
in half vertically. Using a globe as a model, have them label
the horizontal line as the Equator and the vertical line as the
Prime Meridian. At this point, ask each student to describe a
location in one of the quadrants formed by the two lines. Have
them look at the globe again to demonstrate the use of addi-
tional lines as a tool for location. Have them put additiomal
lines on their spheres and ask them to again describe the loca-
tion in one of the quadrants. Using a globe as a model, use the
terms latitude and longitude to describe the additional lines
used in location.

As revealed in Table 2, 15 out of 16 panel members concluded that the
criterion of providing concrete experiences was met. The one panel
member not in agreement questioned the use of certain terminology and
suggested rewriting the activity. Other responses expressed concerns
about the fine motor skills of the students and the verbal responses
asked of the children. The four anecdotal responses were as follows:

Globe . . . OK if it doesn't bother you or confuse those who

know that the Internationmal Date Line is half of what you've

designated as Prime Meridian. I'd re-write this ome.

Definitely good tranmsition.

This one still seems a bit “forced" but meets the criteria.

The concern is whether children will draw additional limes with

sufficient accuracy so as not to result in the activity serving

a negative effect. Maybe they are more coordinated than I was

at that age.

Why is learning terms a reasoning task? Why isn't this more a
verbal than spatial learning?

Any additional revisions to this activity should probably address the
issues of the International Date Line and the nature of the student

tasks.

Social interaction. The data presented in Table 2 display

that 94 percent of the panel members agreed that the following activity
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met the criterion for providing social interaction for the tramsition
from concrete to formal.

Map Skill: ZLocation
Transition: Concrete to Formal
Piagetian Criterion: Social Interaction
Sub-skill: Locate Places Using a Number-and-Key System
In groups of two, have the students play a variation of "20 Ques-
tions.”" Mark off the classroom in a letter-number grid. Have
the students take turns guessing what object in the room their
partner is thinking of by giving the location in terms of a
letter-number combination. The student who is guessing con-
tinues until he/she guesses the location of places on a map
using lines of latitude and longitude.
The one negative response of the 16 responses was based on an incorrect
wording in the activity. The anecdotal response was one of three, and
the only one making a suggestion for revising the activity. The anec-

dotal responses were:

Guesses the "name" of the object--the location was already
given.

Great.
Fine.
The wording of the last sentence needs to be changed to "guesses the

object their partner is thinking of."

Exploration. The second round activity for the exploration
criterion made use of several recommendations from the first round

activity.

Map Skill: Location

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Use Longitude and Latitude in Locating Places
on a Wall Map



84
After introducing the concept of latitude and longitude, have
students look at a map or globe and ask them to describe the
location of any place to another student. Then give the stu-—
dents a list of coordinates using latitude and longitude and
ask them to identify the locations by name. Finally, give the
students a list of locations by name and ask them to give the
approximate coordinates using latitude and longitude.
The 16 panel members were unanimous in their agreement that the cri-
terion was met by the second round activity. The lack of anecdotal
responses by most panel members reflects this agreement. The three
anecdotal responses that were made follow:

Good.

A rather weak use of exploration . . . perhaps using weather maps
and the movement of storm centers would be more "exploratory."

But, this skill needs a lot of practice.
The use of weather maps, as was mentioned in the anecdotal respomses,
would provide a natural extension of the activity.

Activities for Teaching Map Skills
Related to Scale

Out of the four map skill areas of direction, location, scale,
and symbols, the highest levels of agreement reached by the panel mem-
bers were those for activities related to scale. The first round
activities were approved by the panel members with percentages ranging
from 59 percent to 94 percent. The second round percentages ranged
from 88 percent to 100 percent. A complete summary of the percentages
of agreement for the two rounds is presented in Table 3. The follow-
ing map sub-skills were used in the development of the activities to

demonstrate the three Piagetian criteria:
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Responses of Panel Members to Map Skill Activities
Related to Scale
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Transition: Preoperational to Concrete
Round Percentage |Number of
Criteria of Criteria|Criteriaj Other of anecdotal
responses| met not met |{responses|agreement |responses
Concrete 1 14 0 3 82% 4
Experiences |, 15 1 0 942 3
Social 1 12 4 1 71% 5
Interaction 9 15 0 1 947 5
1 14 2 1 827 3
Exploration
2 14 0 2 88% 3
Transition: Concrete to Formal
Round Percentage |[Number of
Criteria of Criteria{Criteria|{ Other of anecdotal
responses| met not met |responses |agreement |responses
Concrete 1 10 5 2 597 7
Experiences 2 15 0 1 94 3
Social 1 13 3 1 76% 7
Interaction 2 16 0 0 100 2
1 16 0] 1 947 0
Exploration
2 16 0 0 100% 1
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Concrete Experiences: Make Large—Scale Maps of a Familiar
Area, such as a Classroom, Neighborhood

Social Interaction: Compare the Actual Size of an Item with
its Map Size; Compare Maps of Different Areas to Note that a
Smaller Scale Must Be Used to Map Larger Areas

Exploration: Compare the Actual Size of an Item with its Map
Size; Compare Maps of Different Areas to Note that a Smaller
Scale Must Be Used to Map Larger Areas

Transition from Preoperational
to Concrete/First Round

Concrete Experiences. The activity written to demonstrate the

criterion of concrete experiences for the transition from preopera-
tional to concrete in the first round of the Delphi method was agreed
upon by 82 percent of the panel members. The 14 positive responses
were the result of the following activity:
Map Skill: Scale
Transition: Preoperational to Concrete
Piagetian Criterion: Concrete Experiences
Sub~skill: Make Simple Large Scale Maps of a Familiar Area,
such as a Classroom, Neighborhood
Divide a room in half. Have several objects at different loca-
tions around one-half of the room. On the other half of the room,
have the shape of the objects marked on the floor at the corres-
ponding location and size of the real object. Give the students
a map drawn to scale of the one-half room. Have the students
compare the map with both halves of the room.
Three of the panel members responded neither positively or negatively.
One of the anecdotal responses raised the issue of the appropriateness
of exposing children to map scale at this level. The other anecdotal

responses addressed directions relative to the tasks of the activity.

The list of anecdotal responses follows:
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I wouldn't worry about map scale at this level other than
through allowing students to construct their own maps or
(pictures) of their environment.

I think this activity may be appropriately placed. I think
the directions lack enough clarity for me to be sure.

I do not understand 'corresponding location'--shapes duplicate
some locations? Which one-half does map represent?

I have no problem with the principle. If you divide a room in

half and use the other half to map the first half, you are
drawing actual size not to scale.

Social interaction. As displayed in Table 3, the social inter-

action activity developed for the first round of the Delphi method

received an approval of 71 percent from the panel members.

Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Social Interaction

Sub-skill: Compare the Actual Size of an Item with
its Map Size

In groups, have the students measure items in the room in deci-
meters. Have the objects drawn on paper to scale in centimeters.
Have the students measure the drawn objects. The students can
compare results and discuss the reason the actual measurements
in decimeters and the map measurement in centimeters have the
same numeral.
Twelve of the panel members believed the activity met the criterion,
four panel members believed it did not meet the criterion and one
panel member chose to make another response. The anecdotal responses

focused on the measurement tasks asked of the children.

Not ready for standard measurements; direct comparisons would be
more appropriate.

Or inches/Unfortunately student may not know metrics.

This seems a moderately difficult activity. Do you need to get
into decimeters and centimeters to do it?



88

Measurement may be too difficult in preoperational period. It
would be more helpful to let students make 3-dimensional maps
and develop the basic concept of scale without making specific
ratios.

Children don't have well enough developed counting skills; they
have difficulty with large-larger, let alone centimeters/deci-
meters.

Exploration. The first round exploration activity was as fol-

lows:

Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Exploration

Sub-skill: Compare the Actual Size of an Item with its
Map Size

Prepare several maps of areas in the school building which show
the correct location and correct size of objects to scale. Show
the students the objects and have them notice the size of the
object on the map. Have them compare the actual size with the
map size. Ask the following questions: How would you describe
the map size of an object compared to its actual size?

As presented in Table 3, 14 positive responses of the panel members
created an agreement of 82 percent. There were two negative responses
and one other response by the panel members. The following were the
anecdotal responses:

Prepare 1 map of the area--compare the map to actmal size.

After exposing them to photo of person compared to size of real

person. Photo of auto with size of real auto.

Or give them the maps and let them find the real objects by

themselves. Your statement makes it appear that you are teach-

ing them to the real object.

An appropriate activity but not an example of exploration.
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Transition from Concrete to
Formal/First Round

Concrete experiences. The first round activity for concrete

experiences and the transition from concrete to formal received 10 posi-
tive responses from the panel members. Those responses, along with
five negative and two other responses, resulted in an agreement of
59 percent.
Map Skill: Scale
Transition: Concrete to Formal
Piagetian Criterion: Concrete Experiences
Sub-skill: Make Simple Large Scale Maps of a Familiar Area
such as a Classroom, Neighborhood
In a room or enclosed area, place a box which is 1m in length and
1m wide in a marked-off area that is 5 m wide and 5m long. Have
the students measure the dimensions of the box and marked-off
area. Give the students a map which shows a square that is 10 cm
long and 10 cm wide and a marked-off area which is 50 cm long and
50 cm wide. Tell the students that the map represents the box
and marked-off area.
The seven anecdotal responses, which covered a myriad of concerms, were

as follows:

Have the students determine their own scale of an area they are
to map.

Then have the students "build" their map.
Metrics?

(Technically correct, perhaps) If formal operatiomns begin at
about age 12, this seems too simple and obvious.

The paper and pencil map props in this activity remain concrete.
In the other activities and I think as Piaget would have seen it,
there are elements of discovery based on knowledge. This is a

"telling" activity and I really do not see what it accomplishes.

Ask them if the map is an adequate representatiom.
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Social interaction. As displayed in Table 3, 76 percent of the

panel members agreed that the first round social interaction activity
met the criterion. The activity was worded as follows:
Map Skill: Scale
Transition: Concrete to Formal
Piagetian Criterion: Social Interactiom
Sub-skill: Determine Distance on a Map by Using a Scale of
Miles
Show the students how distance can be found using a scale. Have
the students work in groups to determine distance on a map using
a scale of miles. Have them check the computations of the other
members of the group. Repeat using other points on the map with
the students taking turns determining the correct distance.
Thirteen of 17 panel members believed the criterion was met. Three of
the four other responses stated the criterion was not met and one
response was neither a "YES" nor a "NO." Seven anecdotal responses
were made during the first round of the Delphi method. These
responses follow:
If a map such as a road map is used.
Three to seven in a group only.
The activity really isn't social other than an occasional verbal
wverification. Perhaps pairs of students could make maps accord-
ing to their own scale. The dialogue between students would

make the effort more "social."

Seems vague; I think this is properly classified. However, I
think the teaching instructions should be more precise.

Knowledge or application?

Scale does not mean "scale-of-miles" (distance), it means "size."
This activity is unrelated to the map skill (III).

Change scale by drawing map of map using different proportions/
ratios.
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Exploration. The exploration activity for the transition from
concrete to formal and scale produced 16 "YES" responses and one other

response for a 94 percent agreement. The activity follows:

Map Skill: Scale

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Compare Maps of Different Areas to Note that a
Smaller Scale Must Be Used to Map Larger Areas

Give the students a map of Nebraska, a map of the North Central
United States, the United States and North America. Ask the
students how the size of Nebraska changed from map to map. Use
a statement of scale to express the scale of each map. Ask the
students what they notice about the statement of scale.

No anecdotal responses were made by the pamel for this activity.

Transition from Preoperational
to Concrete/Second Round

Concrete experiences. The second round activity for the transi-

tion from preoperational to concrete and the concrete experiences cri-
terion was approved by 94 percent, or 15 out of 16, of the panel
members. An attempt was made to clarify the tasks in the wording of

the activity. The activity follows:

Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Concrete Experiences

Sub-skill: Make Simple Large Scale Maps of a Familiar Area,
such as a Classroom, Neighborhood

Divide a room into halves. Leave objects in one half and label it
half "A". Place the outline of several objects found in half "A"
on the floor of the second half and label it half "B". Give the
students a piece of paper, at least 11" x 18", and have them draw
a map of half "A". Have them compare their maps with half "B"

and ask them what they notice about the size of the objects.
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The one negative response and the anecdotal responses to the second
round activity raised the issues of clarity of task and appropriate-
ness which were also raised in the responses to the first round
activity. The specific responses follow:

Not stated clearly.

Clarify the point of asking about size? Do you expect other

than relative size and distance? Object is to comstruct a map

of "A" that looks like a small representation of "B".

They could do this—-but?? I tried it with some of my children

today at our lab school and found it somehow "complex." Wouldn't

it be better for the children to make the outline shapes first?

The one specific suggestion could be included in possible future revi-

sions of this activity.

Social interaction. As displayed in Table 3, the second round

activity for social interaction was approved by 94 percent, or 15 of
the panel members. One panel member varied from the other 15 by select-

ing a response other than "YES" or '"NO." The activity follows:

Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Social Interaction

Sub-skill: Compare the Actual Size of an Item with its
Map Size

Show a class of students a room with several objects in it, a
smaller section of the room with smaller 3-dimensional repre-
sentations of the objects and a map (11" x 18" in size) of the
room showing representations of the objects. In groups no
larger than four, have the students discuss the relatiomnship
between the items in the room, the 3-dimensional representations
and the items shown on the map.

While the percentage of agreement that the activity met the criterion

of providing social interaction was high, the anecdotal respomses of
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the panel members indicated that some problems existed with the acti-
vity. The problems stated in the anecdotal responses were vagueness of
directions and too much dependency upon verbal responses. The specific
responses were:

Why a "smaller section of the room"? Why not 3-D representation
of whole room?

Seems vague still.
A little weak--again. Discussing guidelines would be helpful.

Good activity. Again limited only by the extent of their vocab-
ularies and the experience they represent.

Discuss relationship--poor for concrete activity; use manipulatives.
Any future revision of the activity would (a) address the issue of the
way the directions are worded, (b) possibly add tasks which would
temper the requirements for verbal respomses, and (c) allow additional

work with manipulatives.

Exploration. For the second round activity which demonstrates
exploration for the transition from preoperational to concrete, the

following wording was used:

Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Exploration

Sub-skill: Compare the Actual Size of an Item with its
Map Size

Prepare a map of an area in the school building that shows the
correct location and size to scale of several objects. Give a
copy of the map to each student and have him/her locate the
objects in the building. After observing the objects, ask the
students the following question: How does the map size of an
object compare with its actual size? Show the students another
area of the building and ask the students to draw a map of the
area and place certain objects on their maps. Ask the same ques-
tion of the students when they finish: How does the map size
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of an object compare with the actual size?

As displayed in Table 3, 88 percent of the panel members agreed that
the second round activity met the criterion. Specifically, responses
included 14 "YES" and two other responses. The following three anec-
dotal responses suggested the use of real objects in the activities:
Why not use scale toys to explore scale. Concrete activities
ought to use manipulatives, three dimensiomal sources and have

a meaning to the child.

How, also, do objects on the map compare in size to each other—-
as do the "real" objects?

Weak--Perhaps having them bring models of real things such as
model trains, planes, dolls, etc. . . . then move to your activity.

The use of models and/or toys in the student tasks would be explored
for any revision of the activity.

Transition from Concrete to
Formal/Second Round

Concrete experiences. The second round activity for the transi-

tion from concrete to formal and the criterion of concrete experiences
attempted to make the tasks more student oriented than the first round

activity.

Map Skill: Scale

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences

Sub-skill: Make Simple Large-Scale Maps of a Familiar Area,
such as a Classroom, Neighborhood.

In a room or enclosed area, place a box which is 1m long and 1lm
wide in a marked-off area that is 5m wide and 5m long. Have
the students measure the dimensions of the box and marked-off
area. Have the students build a map of the box and marked-off
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area which is drawn to scale. The students need to determine

an appropriate scale.
Only one panel response, that being a comment, was not in agreement
with the 15 positive responses. As displayed in Table 3, this pro-
duced a 94 percent level of agreement. Two of the three anecdotal
responses reflected the high level of agreement. The one other
comment provided no insight for improvement of the activity. Following
are the specific anecdotal responses:

Good--Box is not as interesting as some other rectangle--like
a football field, inside a "parking lot." Ice rink (Stands, etc.).

Excellent.

I am ambivalent about this one because it appears to be a complex
of pointless activity. Perhaps I am misunderstanding the activity
and its intent.

Additional revisions could make use of the idea for creating more inter-

est in the activity as suggested in the anecdotal response.

Social interaction. As displayed in Table 3, 100 percent of

the panel members agreed that the second round activity to demonstrate
social interaction for the transition from concrete to formal met the

criterion. Following is the activity:

Map Skill: Scale

Transition: Concrete to Formal

Piagetian Criterion: Social Interaction

Sub-skill: Determine Distance on a Map by Using a Scale of
Miles

Show the students one of the various methods of determining the
real distance of a line or space between objects on a map.
Divide the class into groups of 2 and ask each of the students
to construct a map to scale. Give them the actual dimensions of
the area to map and ask them to determine a scale to use when
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representing the area. (1) Have them compare their maps and
discuss the scale used and the relative size. (2) Have each stu-
dent place two dots on the map at random lcoations. Using the
scale that was established when they drew the map, have each stu-
dent determine what the actual distance would be between the two
spots. Have him/her show the other member of his/her group how
the distance was determined.

The three anecdotal responses to this activity follow:

Sounds like it would be difficult for some students and may need
simplification for them.

Show one of the various methods—-I'd be happier with more speci-
ficity or less—-e.g., "Give each student a ruler"--or "a piece
of string'--and let them invent the scale and tool.

Be more specific in terms of activity--there are 3 distinct
activities in this lesson.

The anecdotal responses presented above could be the basis for minor

changes in the wording of the activity to simplify the terminology.

Exploration. The wording of the second round activity for the
exploration criterion continued to be the same as that in the first
round. One hundred percent of the panel members agreed that the activ-

ity met the criterion on the second round also.

Map Skill: Scale

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Compare Maps of Different Areas to Note that a
Smaller Scale Must Be Used to Map Larger Areas

Give the students a map of Nebraska, a map of the North Central
United States, the United States and North America. Ask the
students how the size of Nebraska changed from map to map. Use
a statement of scale to express the scale of each map. Ask the
students what they notice about the statement of scale.

One anecdotal response, which follows, was given on the second round.
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Could, as well, begin with a map of the school--compare with
map of city and map of state.

This response would provide for an extension of the activity.

Activities for Teaching Map Skills
Related to Symbols

The fourth area of map skills used in the development of the
activities for this study was that involving the use of symbols. The
following sub-skills were used in the six activities:

Concrete Experiences: Learn to Use Legends on Different
Kinds of Maps

Social Interaction: Understand that Real Objects Can Be
Presented by Pictures or Symbols on a Map; Learn to Use
Legends on Different Kinds of Maps
Exploration: Understand that Real Objects Can Be Presented
by Pictures or Symbols on a Map; Learn to Use Legends on
Different Kinds of Maps
The percentage of agreement that the activities met the criteriomn
ranged from 76 percent to 94 percent on the first round of responses
and on the second round from 81 percent to 94 percent. A complete
sumnary of the percentages of agreement is provided in Table 4.

Transition from Preoperational
to Concrete/First Round

Concrete experiences. The first round activity for the con-

crete experiences criterion met with the approval of 82 percent of the

panel members. The activity was stated as follows:
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Responses of Panel Members to Map Skill Activities
Related to Symbols

Transition: Preoperational to Concrete
Round Percentage | Number of
Criteria of Criteria|Criteria| Other of anecdotal
responses|{ met not met |responses|agreement |responses
Concrete 1 14 2 1 82% 2
Experiences 2 15 1 0 94 5
Social 1l 16 0 1 947% 1
Interaction 2 15 1 0 94 3
1 13 3 1l 76% 2
Exploration
2 13 1 2 81% 3
Transition: Concrete to Formal
Round Percentage |Number of
Criteria of Criteria|Criteria|{ Other of anecdotal
responses| met not met |responses|agreement |responses
Concrete 1 14 1 2 827 4
Experiences 2 15 1 0 94% 2
Social 1l 13 2 2 76% 3
Interaction 2 15 0 1 949 2
1 13 1 3 767 2
Exploration
2 15 0 1 947 2
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Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Concrete Experiences

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Take pictures of items in a classroom and attach the photographs
to the item. Have the students note those items as they move
about the room. After all students have observed all objects,
have them remove the photographs from the object and place them
next to the appropriate name on a piece of poster-board labeled
"LEGEND". Prepare a map large enough to include photographs

in the approximate location of the items in the legend. Place
corresponding numbers by the object on the map and by the photo-
graphs in the legend.

Fourteen panel members agreed that the criterion was met. Of the remain-
ing three responses, two agreed the criterion was not met and one made
another response. Two anecdotal responses were made by the panel

members. The responses follow:

I do not believe this step is necessary--children can use non-
photographic symbols at a preoperational stage.

Good idea, but students are not interacting enough with materials.
It appears that there is too much looking and inactive participat-
ing

Social interaction. As displayed in Table 4, a high level of

agreement, 94 percent, was reached on the first round activity for the
social interaction criterion for the transition from preoperational to
concrete and symbols. The activity was approved by 16 or 17 panel mem-
bers. The activity follows:

Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Social Interaction

Sub-skill: Understand that Real Objects Can Be Presented

by Pictures or Symbols on a Map

In groups, have the students draw pictures of objects found in a
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photograph. Maike a map of the area included in the photograph
and have the students take turns placing their pictures on the
map. After all the pictures of the objects have been placed
on the map, the group should loock at the pictures and point out
similarities and differences of each of the sets of pictures.
The panel member who did not agree that the activity met the criterion

made the only anecdotal comment:

Photographs of what? Can you give a couple examples?

Exploration. The lowest level of agreement was reached on the
exploration activity for the transition from preoperational to concrete
and symbols. As displayed in Table 4, 13 panel members, or 76 percent,
agreed that the activity met the exploration criterion. Three panel
members did not believe the criterion was met and one panel member chose
to make another response.

Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Exploration

Sub-skill: Understand that Real Objects Can Be Presented by

Pictures or Symbols on a Map

Present to the students flannel board stars which are placed on
a flannel board map of the room where different items in the room
would be found. Identify an item as a point of reference and ask
the students to identify the items represented by the stars. Once
identified, have the students make a new symbol to represent each
item on the map.

The anecdotal responses provided two suggestions for ways the activity

could be revised. Following are the two anecdotal responses:

Stay with a manipulatable object or a drawing of the object as
a symbol.

Awkwardly written but a fime activity.
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Transition from Concrete to
Formal/First Round

Concrete experiences. The activity written to illustrate

concrete experiences for the first round of the Delphi procedure and the
transition from concrete to formal produced an 82 percent level of

agreement.

Map Skill: Symbols

Transition: Concrete to Fommal

Piagetian Criterion: Concrete Experiences

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Give each student a map showing objects found in the school build-
ing and a symbol to correspond with each object. The symbol
should retain some similarities with the real objects. Om a map
of the school, which has the name of the objects written at
appropriate locations, have the children place the symbols at

the appropriate places on the map. Have the students compare the
maps of each other and discuss the differences.

As displayed in Table 4, the panel members responded the following way:
14 "YES" responses, 1 "NO" response and 2 "OTHER" responses. There
were also four anecdotal responses to the activity. Each response had
a unique feature. The specific responses were:

Too similar—--diversity.

Both IVBL and IVB2 below seem a little "childish" if this transi-
tion does in fact occur at about age 12 as Piaget commonly is
interpreted. They do seem to me appropriate for the many American
children who (I think) begin to exhibit formal processes at earlier
age, often considerably earlier.

Similarity of symbol to the real item may present a preblem.

Sentence 3 repeats "On a map . . . on the map." Sentence 4--

"each other's maps"?
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Social interaction. The activity to demonstrate the social

interaction activity for the transition from concrete to formal was
approved by 76 percent of the panel members participating in the
first round of the Delphi procedure. The data presented in Table 4
display that 13 of the 17 panel members agreed that the following acti-
vity met the criterion for social interactiom.
Map Skill: Symbols
Transition: Concrete to Formal
Piagetian Criteriom: Social Interaction
Sub-skill: Learn to Use Legends on Different Kinds of Maps
Give the students a list of symbols that correspond to objects
found in the school building. The symbol should not be similar
in appearance to the real object. On a map of the school, which
has the name of the objects written in at various locations, have
the children place the symbols at the appropriate place on the map.
Have the students compare the maps of each other and discuss any
differences on the maps.
In addition to the two panel members who responded "NO" to the activity,
there were two members who gave other responses. Two of the anecdotal
responses gave suggestions for the revised activity while one raised
questions as to whether or not social interaction would take place.
The specific responses follow:
The symbol should retain characteristics of what it represents.
I don't see any assurance that social interaction is guaranteed.
"Have the students compare the maps of/with each other and dis-
cuss any differences on the map."
Exploration. Thirteen panel members responding to the explora-

tion activity for the transition from concrete to formal and symbols

agreed that the criterion was met. The following activity also received
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one negative response and three other responses:

Map Skill: Symbols

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Present to the students several maps which present different
information and use many abstract symbols. Cover the legend
and ask the students to suggest possible meanings for the
symbols which appear on the map. After students suggest mean-
ings for the symbols, have the students look at the legends to
determine the actual meaning of the symbols.

Two anecdotal responses gave suggestions for improvements that could

be made in the wording. The specific responses follow:

Have students suggest symbols. Compare students' suggested
symbols with real symbols.

So-so. This is OK, but it doesn't ensure very much exploration.
How about this--students are given a map with symbols. They
must then develop a map of their own using symbols on the map
they have been given.

Transition from Preoperational
to Concrete/Second Round

Concrete experiences. The result of the panel respomnses for

the second round activity for the concrete experiences criterion and
the transition from preoperational to concrete was a 94 percent agree-
ment. As displayed in Table 4, 15 out of 16 panel members agreed that
the following activity met the concrete experience criterion.

Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Concrete Experiences

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Take two photographs of items in a classroom and attach the photo-
graphs to a designated set of objects in a classroom. As the
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students move about the room, have them note the pictures of the
objects. Have each student draw pictures of the designated set
of objects and have them attach the pictures to the objects when
finished. After all the students have drawn all the objects,
place the photographs on a piece of poster-board labeled "LEGEND".
Prepare a map large enough to include the second set of photo-
graphs in their approximate location. Have the students take
turns placing their drawings on the photographs attached to the
map.

Three of the five anecdotal responses were complimentary in nature while
the other two gave suggestions for improvement. The specific responses

follow:

Pictures are not three-dimensional. Why not select scale items
used in doll houses?

Good activity--Need not be described as a "group activity"; i.e.,
"after all have finished."

Excellent prototype--should be your #1 activity.
Looks good.

It might be worthwhile to consider involving the students in
the picture taking.

Further revision would be based on the suggestions made in the anecdotal

responses.

Social interaction. The second round activity for the transi-

tion from preoperational to concrete, which was written to demonstrate

social interaction, was as follows:

Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Social Interaction

Sub-skill: Understand that Real Objects Can Be Represented
by Pictures or Symbols on a Map :

In groups, have the students draw pictures of objects found in a
photograph of your classroom or school playground. Make a map of
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the area included in the photograph and have the students take

turns placing their pictures on the map. After all the pictures

of the objects have been placed on the map, the group should

look at the pictures and point out similarities and differences

of each of the sets of pictures.
As displayed in Table 4, 15 of the panel members agreed that the criter-
ion was met. One panel member did not believe the criterion was met.
While the agreement level was the same as the first round activity,
96 percent, the second round activity produced three anecdotal responses.

These responses were:

Limited social interaction--How about having them create a "model
city" or "model school" in groups of two or three.

Spell out reason for comparing each set of pictures—e.g., "for
the purpose of . . . or with emphasis on demonstrating . . ."

Again, why photos, which have 1 dimension?
The anecdotal responses provided suggestions for further revision of

the activity?

Exploration. The agreement level for the second round explor-
ation activity was 81 percent. Two panel members chose to respond
neither positively nor negatively, 1 responded negatively, and 13

responded positively. Following is the second round activity:

Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Exploration

Sub-skill: Understand that Real Objects Can Be Represented
by Pictures or Symbols on a Map

Mark off a portion of the floor in a room to be used as a map of
the room. Place a star at various points around the map to
represent real objects found in the room. Take pictures of

these objects. Identify one of the objects as a point of refer-
ence and put a picture of the object where the star had been. Ask
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the students to identify other objects in the room and to
place the picture where the star had been.
The suggestions from the three anecdotal responses centered on the use
of some form of manipulative object. The responses follow:
Fine, but requires (as in previous activities) a lot of camera
work. Sand tables and representation of the street in front of
school or on which they live can produce graphic concrete exper-
ience using milk cartons for houses, etc.
Use miniatures of objects in the room.
Not clear.
Further revisions might include the use of three~dimensional objects
or representations of three-dimensional objects.

Transition from Concrete to
Formal/Second Round

Concrete experiences. The responses to the second round activity

for concrete experiences and the transition from concrete to formal
resulted in an agreement level of 94 percent. Fifteen panel members
agreed that the criterion was met. One panel member did not agree.

Following is the wording of the activity:

Map Skill: Symbols

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Give each student a map showing objects found in the school
building and a symbol to correspond with each object. The
symbol should retain some similarities with the real objects.
On a map of the school building have the children place the
symbols at the appropriate places.

Two anecdotal responses were made. One suggested an extemsion of the
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activity while the other stated a question regarding the purpose of
the activity. The responses follow:

Bave them also make the map.

I don't think you are doing what you propose~—"teach to use
legends in different kinds of maps." To do this you would use
color, relief and symbols which "retain some similarities."

The ideas mentioned in the anecdotal responses would be the basis for

further revision of this activity.

Social interaction. According to the data presented in Table 4,

94 percent of the panel members agreed that the criterion was met in the
second round activity to demonstrate social interaction. The activity

was worded the following way:

Map Skill: Symbols

Transition: Concrete to Formal

Piagetian Criterion: Social Interaction

Sub-skill: Learn to Use Legends on Different Kinds of Maps

In groups of no more than four, have the students determine
symbols that correspond to a predetermined set of objects found
in the school building. The symbols may or may not be similar
in appearance to the real object. Have each group place the
symbol for each object at an approximate correct location on a
map of the school building. As the groups compare symbols,
have them discuss the reasons for similarities and differences
between choices of symbols.

Neither of the anecdotal responses gave suggestions for revision. They
pointed out other considerations to observe with regard to the acti-
vity.
Why is it important to discuss reasons for similarities and
differences between choices? The question for focus should be

clarity of correspondence and accuracy of placement; perhaps
precision of representation.
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Depends on the nature of the symbol-object relationship and nature
of groups.

Based on the responses, any further revision of the activity would be

minimal.

Exploration. Ninety-four percent of the panel members agreed
that the second round activity met the exploration criterion. As dis-
played in Table 4, this level of agreement was based on 15 "YES"
responses and one other response. The anecdotal responses did not give
specific suggestions for changing the wording of the activity.

Map Skill: Symbols

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Present to the students a map of a real or imaginary place that is
void of symbols with numbers to indicate the location of certain
phenomena on the map. Give each student a numbered list of the
phenomena (a city, park, historical marker, etc.). Have each
student create a symbol for each phenomenon and place it by the
correct number. After the various symbols are compared, have
each student draw a map and include symbols selected from those
created by the class members.

Two anecdotal responses came from the second round responses:
I'm not certain of the objective matching the activity.
Good. More abstract would be to read a story about or describ-
ing a location and have them map it--what symbols? scale? how
different? more than one? Perhaps all are correct—which is

most accurate or readable?

Based on these responses, the activity would not be revised.

Summary

The Delphi method used in this study created the data necessary

for the validation of the activities developed. The first round of the
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Delphi method produced agreement for two of the activities relative to
the direction map skill at the stated goal of 80 percent. There were
also 36 anecdotal responses given by the panel members which provided
the basis for the revisions of the second round. At least 80 percent
of the panel members who responded to the second round activities
related to direction agreed that the Piagetian criterion was met in
all six activities. The percentage of agreement ranged from 8l percent
to 94 percent.

Only one of the first round map skill activities related to
location was believed to have met the Piagetian criterion by the panel
members. Based on the 36 anecdotal comments made by the panel members,
the second round activities were written. The panel members indicated
that the second round activities met the Piagetiarn criterion. The
level of agreement for the second round activities ranged from 88 per-
cent to 100 percent. The social interaction activity for the transi-
tion from preoperational to concrete and the exploratiom activity for
the transition from concrete to formal received a percentage of agree-
ment at the 100 percent level.

The first round percentages of agreement for the activities
related to scale ranged from 59 percent to 94 percent. The 26 anec-
dotal respomses provided the basis for the second round activities.
The panel members believed all of the second round activities met the
criterion. The percentages of agreement were all above the 80 percent
goal of the study. The social interaction and exploration activities

were approved by 100 percent of the panel members.
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One-half of the first round map skill activities related to
symbols were approved by at least 80 percent of the panel members. The
percentages of agreement ranged from 76 percent to 94 percent. While
only 14 anecdotal responses were generated from the first round acti-
vities, these provided clues for the writing of the second round
activities. The panel members approved the second round activities
with percentages ranging from 81 .percent to 94 percent.

As displayed in Table 5, the final results of the second round
of the Delphi technique produced at least an 80 percent agreement on
all activities. Because this figure was the goal for the study, the
work with the panel members ended with the second round. The anecdotal
responses, which produced the information for revision of the activi-
ties, will be the basis for any additional revisions which would come
after the formal study is finished. The entire listing of the activi-

ties is found in Chapter 5 on pages 114-122.
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Chapter 5

SUMMARY, FINDINGS AND RECOMMENDATIONS

A review of current professional literature seems to indicate
that students and educators are deficient in their abilities to use
the maps encountered in the elementary school social studies program.
Also, the literature seems to display that few new approaches designed
to alleviate this deficiency have been proposed. Most often the tradi-
tional scope and sequence of map skills, with little discussion about
how these skills should be presented to elementary school children,
are put forth whenever map skills instruction is discussed.

An examination of how children develop cognitive abilities
may provide part of the answer to the lack of map reading abilities.
It is most often the cognitive development theories of Jean Piaget
that are considered when the study of cognitiom is applied to curricu-
lum revision. The traditional direction for the applicatiomn of
Piagetian thought in curriculum development has been on the stages
of cognitive development. The age of children at various stages of
development has been a concern for those involved with curriculum
revision and development. This approach has produced an awareness of
the characteristics of children at the different stages of development.
Educators have written learning activities which are based on the
supposed characteristics of a learner at a given stage of development.
Recent examinations of Piaget's theories, however, have brought a new

focus on the process by which children move from stage to stage rather

112
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than on the stages. Tomlinson-Keasey concluded that the stages are
"structures that emerge as the child interacts with the environment."l
The child who is interacting with the environment will be involved in
the processes which result in cognitive development and movement from
stage to stage will be the result.

This study attempted to produce map skill activities which
would facilitate cognitive growth while improving map skill instruc-
tion. One element of the study was to identify Piagetian criteria
which lead to a higher developmental stage of cognition. Included in
the study was the identification of those map skills most often con-
sidered as a part of the elementary school curriculum. These included
direction, location, scale and symbols. Also, a major outcome of the
study was the identification of concrete experiences, social interac—
tion, and exploration as three Piagetian criteria. Based on the
identified skills and criteria, 24.map skill activities were written
and validated. A modified Delphi procedure was used to validate the
activities. A panel of experts used in the Delphil method expressed

their opinions as to whether or not the activities met the criteria.

Findings

The stated purpose for the study was to develop activities
consistent with criteria, determined from a review of literature, which

help produce growth in cognitive development according to Piagetian

lCarol Tomlinson-Keasey, "Structures, Functions and Stages: A
Trio of Unresolved Issues in Formal Operations," Jean Piaget: Consen-
sus and Controversy, eds. Sohan Modgil and Celia Modgil (New York:
Holt, Rinehart and Winston, 1982), p. lé44.
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thought. At least 80 percent of the panel members who responded to
the second round of activities developed for this study agreed that
each of the activities met the stated criteria. The activities repre-
sent a major finding of the study in that the appropriateness of the
activities has been validated by recognized authorities in the fields
of map skills instruction and/or the application of Piagetian thought
to the instruction of elementary school children. The activities, as
approved by at least 80 percent of the panel’members who responded on
the second round of the Delphi process, follow, grouped according to

the four map skill areas of direction, location, scale and symbols.

Direction

Map Skill: Direction

Transition: Preoperational to Concrete
Piagetian Criterion: Concrete Experiences
Sub-skill: Use Cardinal Directions

Prepare a set of four cards all of the same color. Mark each card
with either "north," "south," "east," or "west." Using different
colors, make additional sets until there are as many cards as
there are pupils. After the cards are randomly distributed, have
the students gather in groups by color. Have the students observe
the cards of the other group members. Ask each student to (1) name
the four directions found on the colored set of his/her group, and
(2) go to the wall that is labeled with the direction that corres-
ponds to the card he/she was handed when the cards were randomly
distributed.

Second round agreement of 81 percent.

Map Skill: Direction

Transition: Preoperational to Concrete
Piagetian Criterion: Social Interaction
Sub-skill: Relative Directioms

Ask the student to position himself/herself at a location in the
room and choose a direction to face. Ask the student to name
several objects he/she can see from that location to another
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student. Using the relative direction terms of left and right,
have the student express the direction of the objects relative
to his/her location to another student. Ask the two students
to discuss the directions that are stated. Have the students
move to a new location which would change the relative direc-
tion of the objects to the student and again express the
direction of the objects relative to his/her location. Have
the directions discussed by the two group members, exchange
roles and repeat the tasks.

Second round agreement of 94 percent.

Map Skill: Direction

Transition: Preoperational to Concrete
Piagetian Criterion: Exploration
Sub~-skill: Relative Directions

Divide your class into groups of two. Using relative directions
given by one of the students, have the other student move between
two locations on the playground or classroom. After both students
have given directioms, have the students move through a "trail"
set up on the playground or classroom. As each group of students
walks through the "trail," have them state the direction they move
in terms relative to the environment

Second round agreement of 94 percent.

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences
Sub-skill: Orient a Map Correctly

Show the students a map which indicates the location of items on a
playground. Take the students to the playground and by using a
magnetic compass, have each student orient the map of the playground
and have him/her indicate "north" through the use of a compass rose.

Second round agreement of 94 percent.

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Social Interactiom
Sub-skill: Use a Compass to Determine Direction

Give each student a magnetic compass. In groups of no more than
four, have the students spend several minutes with the compass
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observing how the needle reacts as they move about a playground.
Have each group determine that each member of the group is using
the same procedure for reading the compass. Have each group indi-
cate the direction the needle points and have them develop a
hypothesis as to the reason the needles pointed the same way.

Have the groups compare their hypotheses with each other.

Second round agreement of 88 percent.

Map Skill: Direction

Transition: Concrete to Formal

Piagetian Criterion: Exploration
Sub-skill: Use the North Arrow on the Map

Give students copies of maps of several local areas (school build-
ing, playground, immediate neighborhood) which show no directional
symbols. Have them determine the cardinal directions from the
external stimuli. Have them place the North Arrow on each map.
Provide feedback through a large group discussion or through peer
interaction.

Second round agreement of 94 percent.

Location

Map Skill: Location

Transition: Preoperational to Concrete

Piagetian Criterion: Concrete Experiences

Sub-skill: Learn to Make Simple Sketch Maps to Show Location

As students stand in a room, give them a copy of a map of the room
which shows the location of an object. Using this object as a point
of reference, ask the students to construct a map which shows the
location of other objects in the room.

Second round agreement of 94 percent.

Map Skill: Location

Transition: Preoperational to Concrete
Piagetian Criterion: Social Interaction
Sub-skill: Use Relative Terms of Location

Using terms such as near, far, across from, etc. have the students
describe the location of various objects in the room. In groups
of two, have one student describe to a second student, using these
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terms, the location of an object. The second student should move
to the object. After moving to the object, have the second stu-
dent describe his position relative to the first student and

at least one object. Have them discuss how each used the terms.
Repeat the procedures with the students switching rolls.

Second round agreement of 100 percent.

Map Skill: Location

Transition: Preoperational to Concrete

Piagetian Criterion: Exploration

Sub-skill: Learn to Use Simple Sketch Maps to Show Location

Have the students make "Treasure Maps" for the other class members.
These maps will show pictures or representations of objects in the
room except for an "X" which denotes the location of one object in
the room. The students are asked to determine the missing object
on the basis of the location of the other objects.

Second round agreement of 88 percent.

Map Skill: Location

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences

Sub-skill: Identify on a Globe the Equator, the Prime Meridian,
Lines of Latitude and Lines of Longitude

Ask the students to draw two lines on some form of smooth, unmarked
sphere (ball or balloon). One line would divide the sphere in half
horizontally; the other would divide the sphere in half vertically.
Using a globe as a model, have them label the horizontal line as
the Equator and the vertical line as the Prime Meridian. At this
point, ask each student to describe a location in one of the
quadrants formed by the two lines. Have them look at the globe
again to demonstrate the use of additional lines as a tool for
location. Have them put additional lines on their spheres and ask
them to describe again the location in one of the quadramts. Using
the globe as a model, use the terms latitude and longitude to
describe the additional lines used in locationm.

Second round agreement of 94 percent.
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Map Skill: Location

Transition: Concrete to Formal

Piagetian Criterion: Social Interaction

Sub-skill: Locate Places Using a Number-and-Key System

In groups of two, have the students play a variation of "20 Ques-
tions." Mark off the classroom in a letter-number grid. Have
the students take turns guessing what object in the room their
partner is thinking of by giving the location in terms of a
letter-number combination. The student who is guessing continues
until he/she guesses the location of the object. Use the same
format to find the location of places on a map using lines of
latitude and longitude.

Second round agreement of 94 percent.

Map Skill: Location

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Use Longitude and Latitude in Locating Places
on a Wall Map

After introducing the concept of latitude and longitude, have stu-
dents look at a map or globe and ask them to describe the location
of any place to another student. Then give the students a list of
coordinates using latitude and longitude and ask them to identify
the locations by name. Finally, give the students a list of loca-
tions by name and ask them to give the approximate coordinates
using latitude and longitude.

Second round agreement of 100 percent. .

Scale

Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Concrete Experiences

Sub-skill: Make Simple Large-Scale Maps of a Familiar Area,
such as a Classroom, Neighborhood

Divide a room into halves. Leave objects in one half and label it
half "A". Place the outline of several objects found in half "A"
on the floor of the second half and label it half "B". Give the
students a piece of paper, at least 11" x 18", and have them draw
a map of half "A". Have them compare their maps with half "B" and
ask them what they notice about the size of the objects.

Second round agreement of 94 percent.
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Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Social Interaction

Sub-skill: Compare the Actual Size of an Item with its
Map Size

Show a class of students a room with several objects in it, a
smaller section of the room with smaller 3-dimensional representa-
tions of the objects and a map (11' x 18" in size) of the room
showing representations of the objects. In groups no larger than
four, have the students discuss the relationship between the items
in the room, the 3-dimensional representations and the items

shown on the map.

Second round agreement of 94 percent.

Map Skill: Scale

Transition: Preoperational to Concrete

Piagetian Criterion: Exploration

Sub-skill: Compare the Actual Size of an Item with its
Map Size

Prepare a map of an area in the school building that shows the
correct location and size to scale of several objects. Give a
copy of the map to each student and have him/her locate the
objects in the building. After observing the objects, ask the
students the following question: How does the map size of an
object compare with its actual size? Show the students another
area of the building and ask the students to draw a map of the
area and place certain objects on their maps. Ask the same ques-
tions of the students when they finish: How does the map size of
an object compare with the actual size?

Second round agreement of 88 percent.

Map Skill: Scale

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences

Sub-skill: Make Simple Large-Scale Maps of a Familiar Area,
such as a Classroom, Neighborhood

In a room or enclosed area, place a box which is 1m long and 1m
wide in a marked-off area that is 5m wide and 5m long. Have the
students measure the dimensions of the box and marked-off area
which is drawn to scale. The students need to determine an appro-
priate scale.

Second round agreement of 94 percent.
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Map Skill: Scale

Transition: Concrete to Formal

Piagetian Criterion: Social Interaction

Sub-skill: Determine Distance on a Map by Using a Scale of
Miles

Show the students one of the various methods of determining the
real distance of a line or space between objects on a map.
Divide the class into groups of two and ask each of the students
to construct a map to scale. Give them the actual dimensions of
the area to map and ask them to determine a scale to use when
representing the area. (1) Have them compare their maps and
discuss the scale used and the relative size. (2) Have each
student place two dots on the map at random locations. Using
the scale that was established when they drew the map, have
students determine what the actual distance would be between

the two spots. Have them show the other member of their group
how the distance was determined.

Second round agreement of 100 percent.

Map Skill: Scale

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Compare Maps of Different Areas to Note that a
Smaller Scale Must Be Used to Map Larger Areas

Give the students a map of Nebraska, a map of the North Central
United States, the United States and North America. Ask the
students how the size of Nebraska changed from map to map. Use
a statement of scale to express the scale of each map. Ask the
students what they notice about the statement of scale.

Second round agreement of 100 percent.

Symbols

Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Concrete Experiences

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Take two photographs of items in a classroom and attach the photo-
graphs to a designated set of objects in a classroom. As the
students move about the room, have them note the pictures of the
objects. Have each student draw pictures of the designated set

of objects and have them attach the pictures to the objects when
finished. After all the students have drawn all the objects,
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place the photographs on a piece of poster-board labeled
"LEGEND". Prepare a map large enough to include the second
set of photographs in their approximate location. Have the
students take turns placing their drawings on the photographs
attached to the map.

Second round agreement of 94 percent.

Map Skill: Symbols

Transition: Preoperatienal to Concrete

Piagetian Criterion: Social Interaction

Sub-skill: Understand that Real Objects Can Be Represented
by Pictures or Symbols on a Map

In groups, have the students draw pictures of objects found in a
photograph of your classroom or school playground. Make a map of
the area included in the photograph and have the students take
turns placing their pictures on the map. After all the pictures
of the objects have been placed on the map, the group should look
at the pictures and point out similarities and differences of
each of the sets of pictures.

Second round agreement of 94 percent.

Map Skill: Symbols

Transition: Preoperational to Concrete

Piagetian Criterion: Exploration

Sub-skill: Understand that Real Objects Can Be Represented by
Pictures or Symbols on a Map

Mark off a portion of the floor in a room to be used as a map of
the room. Place a star at various points around the map to repre-
sent real objects found in the room. Take pictures of these
objects. Identify ome of the objects as a point of reference and
put a picture of the object where the star had been. Ask the
students to identify other objects in the room and to place the
pictures where the star had been.

Second round agreement of 81 percent.

Map Skill: Symbols

Transition: Concrete to Formal

Piagetian Criterion: Concrete Experiences

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Give each student a map showing objects found in the school build-
ing and a symbol to correspond with each object. The symbol should
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retain some similarities with the real objects. On a map of the
school building have the children place the symbols at the
appropriate places.

Second round agreement of 94 percent.

Map Skill: Symbols

Transition: Concrete to Formal

Piagetian Criterion: Social Interaction

Sub-skill: Learn to Use Legends on Different Kinds of Maps

In groups of no more than four, have the students determine symbols
that correspond to a predetermined set of objects found in the
school building. The symbols may or may not be similar in appear-
ance to the real object. Have each group place the symbol for

each object at an approximate correct location on a map of the
school building. As the groups compare symbols, have them discuss
the reasons for similarities and differences between choices of
symbols.

Second round agreement of 94 percent.

Map Skill: Symbols

Transition: Concrete to Formal

Piagetian Criterion: Exploration

Sub-skill: Learn to Use Legends on Different Kinds of Maps

Present to the students a map of a real or imaginary place that is
void of symbols with numbers to indicate the location of certain
phenomena on the map. Give each student a numbered list of the
phenomena (a city, park, historical marker, etc.). Have each
student create a symbol for each phenomenon and place it by the
correct number. After the various symbols are compared, have
each student draw a map and include symbols selected from those
created by the class members.

Second round agreement of 94 percent

Related to the activities as a finding of the study were the
anecdotal responses of the panel members. Guidelines for the develop-
ment of additional activities comsistent with the Piagetian criteria

came from the review of literature relative to the qualities of the
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Plagetian criteria. In the responses relative to concrete experiences,
the notion that children need to be involved in the making and build-
ing of their own maps seemed to be the strongest statement of the
panel members. They also believed that children should be making
their own models or representations of real items which might be shown
on a map. These representations would be even better if they were
three-dimensional. One idea from the review of literature suggested
that the objects children use in their concrete experiences should be
easily handled and capable of being visualized after the experience
is over. Another idea from the review of literature was that overt
action such as imitating behavior and directed play are examples of
concrete experiences. A word of caution presented in the anecdotal
responses was not to place too much emphasis on verbal responses
following the interaction with the materials.

Several suggestions relative to the criterion of social inter-
action were made by the panel members in their anecdotal responses.
Most panel members suggested a mutual give-and-take on the part of the

"o

students. Verbs used to describe this process were '"describe,” 'make,"

"compare,”" "discuss,"

and "create.” The panel also indicated that the
size of the group should not exceed seven. One panel membér warned that
the interaction should be more than verbal verification. Another word
of caution was that interaction should not be forced into a factual
learning situation. Suggestions from the review of literature called
for the social interaction to be between students at similar cognitive

levels and should include such things as justifying explanatiomns, veri-

fying facts, resolving contradictions, and adjusting attitudes.
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The panel members suggested several ideas for ways to pursue
exploration in teaching map skills. One notion was to put students
into positions where they have to use environmental clues and develop
their own strategies for using these clues for spatial tasks. The
panel also believed that asking children to compare maps and other
aspects of the environment was a form of exploration. Asking students
to use materials they normally did not use was exploratiom, according
to the panel members. Another important aspect of exploratiomn, accord-
ing to the panel, was to make the experiences progressively complex.
From the review of literature, it was determined that the teacher's
role in the providing of exploratory activities is that of facilitator.
A second thought from the literature was that the exploratory experi-

ences need to be increasingly challenging.

Recommendations

In addition to the findings of the study, additional questions
and follow-up studies pertaining to map skill instruction would seem
appropriate. The consideration of these questions and studies would
provide natural recommendations based on the purpose and findings pre-
sented in this study.

The most logical recommendation would be to use the Piagetian
criteria identified in the review of the literature as the basis for
other activities. These activities could make use of other map sub-
skills or might be used to develop other activities for the sub-skills
used in this study. The specific comments made by the panel members

and those gleaned from the review of literature offer suggestions
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for the wording of additional activities as well as providing
principles which would be adhered to in order to reflect the Piagetian
criteria.

A second recommendation would be to validate further the acti-
vities developed in this study with another set of panel members. The
validation of the activities in this study could reinforce the findings
of this study that the activities do in fact meet criteria. The
attempt to validate the activities further should also reveal addi-
tional characteristics of the Piagetian criteria and further verify
those characteristics previously identified. Since the panel members
for this study came from groups of geographic and social studies edu-
cators and/or authorities in the application of Piaget's theories to
elementary school instruction, the selection of an additional panel
could be from only one of the sub-groups of the original study. With
the panel members from only one of the sub-groups, the concerns of a
specific group could be identified more easily. All the sub-groups
could be used in this manner.

An additional recommendation for further study would be for
the activities to be one element of a map skills program which also
includes tests to determine the cognitive level of a child. This
would increase the effectiveness of the experiences provided for the
students because the test would suggest which of the two transitions
should be focused on. The tests would also produce a means of deter-
mining the ultimate growth relative to cognitive stages.

A final recommendation would be to study which of a myriad of

sub-skills, under the four map skills identified in the review of the
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literature, are basic to a child learning how to read and use maps.
Many of the sub-skills seem to be an application of another sub-skill.
The identification of these sub-skills would provide direction for

additional map skill areas in which activities could be developed.

Conclusion

Map skills instruction continues to be an important part of
the elementary school social studies curriculum. In practice, however,
there has been little change in the type of instruction and scope and
sequence of map skills during the past 30 years. This study addressed
the question of what can be done to increase the abilities of students
to use maps. The results of this study seem to indicate that activi-
ties can be written, using map skill areas, which are consistent with
Piagetian criteria that lead to cognitive growth. It would seem that
an end result of these activities would be a better understanding of
the map skill being presented. The child can also benefit from the
activity being presented in such a way as to provide a learning experi-
ence which leads to cognitive growth. Until such time as the research
on spatial understanding and growth results in classroom activities
for teaching map skills, efforts similar to this study will be needed

to help create greater understanding of maps.
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LISTS OF PANEL MEMBERS



POSSTELI PANSL MEMBIRS/First 13 authorities comtacted 135

Phillip Bacon, University of Houston
*Richard W. Copeland, Florida Atlantic University
*John Eliot, University of Maryland
*Bruce M. Frazee, Trinity University
*Duane M. Giznnangelo, Memphis State University
*Michael L. Hawkins, University of Georgia

34 Labinowicz, California State University-Northridge
*Shzron Muir, Oklahomaz State University

Haig A. Rushdoony, California State College, Stanislaus
*Joseph P. Stoltman, Western Michigan University
*Cynthia Sunal, West Virginia University

Robert G. Underhill, Virginia Tech University

*Dave W. Van Cleaf, University of Texas-Arlington

* These authorities agreed to participate in the study as panel
members.
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ADDITIONAL PANEL MEMBERS

Charles Berryman, University of Georgia

R. G. Brown, Florida Atlantic University

Ron Carswell, University of Calgasry

Kathryn Castle, Oklahoma State University

Tom Chalkus, Yost School, Portor, Indiana
Helen Neely Cheeck, Oklahoma State University
Sandra DeCosta, University of iest Virginia
Judith Finkelstein, University of Northern Iowa
Cy Hawn, University of Geocrgia

Wayne Herman, University of Maryland

Gary A. Manson, Michigan State University
George W. Maxim, West Chester State University
Gary Moore, University of iisconsin-Milwaukee
Les Richards,‘University of Saskatchewan

Mark Schug, University of Wisconsin-Milwaukee
David Shea, University of Wisconsin.Milwaukee
Thomas Turner, University of Tennessee

Hubner M. Walsh, University of Missouri-St. Louis



APPENDIX C

SAMPLE LETTERS TO POSSIBLE PANEL MEMBERS



February 29, 1984 138

Dr. Michael L. Hawkins
Department of Social Sciences
University of Georgia
Athens, GA 30602

Dear Dr. Hawkins:

Several years ago I became imterested in the performance of
elememtary school children in their application of map and globe
skills. As a result of that initial interest, I am currently study-
ing this subject for my doctoral dissertation at the University of
Nebraska. In my dissertation, I am attempting to apply current
thinking on the cognitive development of children to map skills
jnstruction. I am focusing on the application of the developmental
theory of Jean Piaget in the development of activities which will
help children learn to use and make maps.

. Through a review of the literature on the subject of my
dissertation, I became aware of your interest in the developmental
theory of Piaget and/or map skills instruction in the elementary
school. For that reason, I am writing to you seeking your assistance
in the formulation of a panel of authorities to react through a
modified Delphi study to the activities that I am developing. First,
T would ask you 4o be a part of the panel of authorities. I would
also like for you to suggest as many as ten individuals whom you are
aware of that have studied either map skills instruction or the
application of Piaget's theory to elementary school instruction.

From those names that are suggested, I hope to draw additional
panel members. -

It is my bope that you will be able to assist me in this
study. Should you be interested in being a member of my panel, I
will send you more information regarding the study: and the activities
by April 1. If you are not able to be a part of ny panel, your
suggestions for additional panel members will be appreciated. If
you have any questions regarding this request, please write or call
me collect at 402.435-2037. I hope you will be able to help in this
endeavor. c.

Sincerely,

Bill Thurmond
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Several years ago I became interested in the performance of elementary
school children in their application of map and globe skills. As a
result of that initial interest, I am currently studying this subject
for my doctoral dissertation at the University of Nebraska. In my
dissertation, I am attempting to apply current thinidng on the cogni.
tive development of children to map skills instruction. I am focusing
on the application of the developmental theory of Jean Piaget in the
development of activities which will help children learn to use and

make maps.

You have been identified to me as an authority in the area of the
application of Piaget's theory to elementary school instruction by
others who have an interest in this area. I am sending this note,
a copy of the activities and instructions for the completion of the
instrument to you in hope that you will be able to be a part of a
panel of experts in map skills instruction and/or the application
of Piaget's theory to elementary school instruction. As a panel
pember your committment involves participation in a Delphi study to
determine the agreement of the activities with Plagetian thought.

If you can be of assistance, please return the response sheets to me
as soon as you can. My wish is to have the activities revised, based
on suggested changes, by May 15. I hope you can participate in this
project. '

Thank you very much.

Bil1l Thurmond

703 South 37th
Lincoln, NE 68510
402.14,35-2037

OTHER PANEL MEMBEES AS OF APRIL 17, 1984

Tom Chalkus, Porter, Indiana

Helen Cheek, Oklahoma State University

Gary Moore, University of Wisconsin..Milwaukee
Dave Van Cleaf, University of Texas—drlington
Michael Hawkins, University of Georgia
Richard Copeland, Florida Atlantic University
Bruce Frazee, Trinity University

John Eliot, University of Maryland

Dusne M. Giamnangelo, Memphis State University
Sharon Muir, Oklahoma State University

Joseph Stoltmsn, Western Michigan Undversity
Cynthia Sunal, University of Kest Virginia
Ron Carswell, Umiversity of Calgary
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The purpose of the panel is to respond to the activities

as they are presented in the instrument. A Delphi method of
reaching consensus will be used and the instrument will be modified
as the responses from the panel members are received. The modified
instrument will be re-submitted to the panel members until consensus
is reached. Your participation would require your responding to

2L original activities and the revisions. I have attached a sample

page (showing 3 activities) ror you to see what form the instrument

is in.

March, 1984
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MAP SKIIL: Direction

Plagetian
| Criteria

Transition from Preoperational to Concrete

I.

Concrete
Experiences

IA (Balative Directicns)

The student is asked %o position himself at a point in the room and
detarxing a direction to facs. The child is asked to nase chjecss
axifor people in the room. The student i3 given the relative terms
right and left. Using these tarms, the child expresses the relative
locstion of the cbjects and/or pecple in relaticn to the child, On
a zsp of the room, the tascher can write in the relative direction of
the objects and/or pecple %o ths child as the child states those
directions.

II.
Social
Interaction

ITA (Use Cardinal Directicns)

Prepars four cards each for several groups of four wiih eack growp
hgving a different color. Each color should have a card which cor-
Tespords to ons of the cardinal directions. Hand the cards ouwet
raxxionly axi have the students gather in groups by color. After they
are iz groups ask them to (1) have each member go to the wall labeled
with the direction they have; (2) have each member of the Zroup say
all four directions to the others in thedr group; and, (3) Rave the
group writs in the cardinal directions on a zap of the rooz.

II7.
Exploration

IITA (Balative Dizections)

In potps of two, the studemts will taks turms telling the other one
the direction they should take %0 Tove between amy two poimts. decord
a1l directions given. Ask esch persca to indicate which directions
were the hardest t0 wderstand and which direciions wers the st
useful.

IA Does this activity provide conc:;ete experiences consistent with your
understanding of concrete experiences within the context of Piaget's

cognitive development theory? IES NO
If NO, what changes in the activity would make it consistemt?

ITA Does this adctivity provide social-imteraction consistemt with your under-

standing of social imteraction within the context of Piaget's ccgnitive

development theory? I1ES NO

If NO, what changes in the activity would make it consistent?

ITIA Does this activity provide exploratory experiences consistent with your
understanding of exploratory experiences within the context of Piaget's

cognitive development theory? YES NO
If NO, what changes in the activity would make it consistemt?
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Names

Position:

Address:

Phone Number:

Area of Interest: Piaget-Zlementary School Map Skills.Piaget
(Circle one or both)

FENFFEIENHI IR HIEIEIIEIEIIETE NI II I IH T IIHIITE TN I A H I HHN I

Name:

Position:

Address:

Phone Number:

Area of Interest: Piaget-Elementary School Map Skills-Piaget
(Circle one or both)

AT I I F I I I I I I I AN I IIEINI I I IIHIE TN

Name:

Position:

Address:

Phone Number:

Area of Interest: Piaget-Zlementary School Map Skills-Piaget
(Circle one or both)
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I will be zble to participate in the study.

I will not be able to participate in the study.

I will not be able to participate in the study, but
will make suggestions for other panel members.

NAM=:

If you are going to participate in this study, please fill out the
following information:

Address:

Phone Number:

Position:
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MAP SKILL: Direction

Piagetian

Criteria Transition trom Preoperational to Concrete

I.

Concrete IA1 (Relative Directions)

Experiences The student is asked to pusition himself at a point in the room anc ;
determine n direction to face. The child is asked %o name oo ject:
and/or people in the room. The student {3 given the relative terms i
right and left. Using these terms, the cnild expresses the relutive :
location of the objects and/or people in relation to the chile. on '
a2 map of the room, the teacher can write in the relative airection of
the objects anc/or pecple to the child ay the child states those
directions.

II. TZA (Use Carcinal Directions)

Social Prepare four cards esch for several groups of four with each group

. having a different color. =zZach color should have a carc which cor-
Interaction responds 0 one of the cardinal directions. Hana the cards out
raxiomly snd have the students gather in groups by color. After they
are in groups ask them to (1) have each membur go to the wall labeleu |
with the direction they have; (2) have each member of the group Say
all four directions to the others (n thelr grouo; and, (3) have the
group write in the cardinal directions on a map of the room.

ITI. IIIA {Relative Directions)

In groups of two, the students will take turns telling the other ane
the direction they shoula take to move between any two points. =acore
all directions given. Ask each person to ingicate which directions
were the hardest tc understand and which dirsctions were the most
useful.

Exploration

IA Does this activity provide concreote experiences consistent with your
understanding of concrete experiences within the context of Pisicet?s
cognitive development theory? YLO NO

If NC, what changes in the activity would make it consistent?

ITA Doecs this activity provide sccial “nteraction consistent with your unair-
standing cf social interuction wilhin the context of Pilaget's cognitive
develogpment theory?  Yx0 NC

If NQ, what changes in the activit, would make it consistent?

IIIA Doecs this activity provide exploratory experiences consistent with your
understanding of exploratory experiences within the context of Piaget's
cognitive development. theory? Tl NO

If NC, whuat changes in the activity would make it ccnsistent?
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MAP SKIIL: Direction

Plagetian _ transition from Concrete to Formal
Criteria

I.

Concrete IZ (Orient a Map Correctly)

Experiences Show the students a map which indicates the location of items in ine

room as well as a north arrow. Have the studemts place several taree
dimensional items on a piece of psper which corresponds in shape and
size to the room. Place them at positions desigmated on the piece of
psper. Have the studants stats the position of the items relative °o
each other using cardinal and intsrmediate directionms.

IT. IIB (Use a Compass to Determine Direction)

Soecial Give each student a magnetic corpass. In groups have the students

spend several zinutes with the compass observing how the needle

Interaction reacts a3 they move about a playground. Ask for each group o indi.

cate the direction the nesdle points. Ask each group to state pos-
sible reasons the needle pointed the same way.

IIlL. 1119 (Use the Horth Arrow cn the ¥ap)

Sxploration Give the students copies of several maps and ask them to find infor.

mation on the map that would indicate a direction or cirections.
(Possible answers might include the use of a compass rose, north
lsbeled on the map and the numbering system of parallels and meridians.)

IB Does this activity provide concrete experiences congistent with your
understanding of concrete experiences within the context of Piaget's
cognitive development theory? YES NO
If NO, what changes in the activity would make it consistent?

IIB Does this activity provide social interaction consistent with your under-
standing of social interaction within the context of Piaget's cognitive
development theory? YES NO
If NO, what changes in the activity would make it consistent?

ITIB Does this activity provide exploratory experiences consistent with your

understanding of exploratory experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?
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MAP SKILL: Iocation

Piagetian
Criteria

Transition from Preoperational to Concrete

L

Concrete
Expreiences

IA (Use Relative Terms of Locatica)

Show the students a map of the room that uses drawings of an objecs

to show its location. Describe the location of the objects using such
relative terms as near, far, across from, etc. Have stucents stand oy
the cbjects is you describe the location using the relative tarms.

IT.

Social
Interaction

IIA (Use Relative Terms of Location)

Have students use such relative terms as near, far, across from, etc.
to describe the location of cbjects in the room %o each other. Have
the students move arcund the rvom and stand by other objects. Have
sother student dascribe their location relativs to ths objects.

I11.
Exploration

IIIA (Use Relative Terms of Location)

Have the students play a variation of "20 Questions® by guessing what
object in the classroom you are thiniing of. First, have them zuess
by asicing the name of a specific cbject. Then have them guess using
relative terms such as near, far, across {rom etc. Discuss with them
which method mzy have been easier.

JA Does this activity provide concrete experiences consistent with your
understanding of concrete experiences within the context of Piaget's

cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?

IIA Does this activity provide social interaction consistent with your under-
standing of social interaction within the context of Piaget's cognitive
development theory? YES NO

If NO, what changes in the activity would make it consistent?

IITA Does this activity provide exploratory experiences consistent with your
understanding of exploratory experiences within the context of Piaget's
cognitive development theory? YES NO

I{ NO, what changes in the activity would make it consistent?




149

MAP SKILL: Location

Plagetian

Criteria Transition from Concrete to Formal

I.

Concrete IB (Identify on a Globe the Squator, the Prime Meridian, Lines of
Experiences Latitude and Lines of Longitude)

Have the student look at a globe which idemtifies the lines of latia
tude and longitude. Ask the following questions: (1) What is the
line labeled O° latitude called? (2) what is the line labeled C°
longitude called? (3) What happens to the numbers ou ths lines of
latitude as they move away from O

1. IIB (Locats Places Using a Number-andKey System)
Soecial Kave studemts play a variation of "20 Qusstions” by guessing what

. object in the clas3room you are thiniking of. Have the classroom
Interaction floor marked off in a lstter-pumber grid. In groups of two, have 2

the studenta guess what object the other ome is thinking of by giving
the locstion in terms of a lettsr-nuzber cozbination.

I11. IITB (Use Longitude and Latitude in Locating Flaces on a Wall Map)

mploration Have the students look at a globe or map and ask them to describe tne
location of a place to ancther student. After several zinutes ask the

followdng questions: (1) How did you describe <he location? and, (2)

Was thers a consistent item or markings to describe the locations?

IB Does this activity provide concrete experiences consistent with your
understanding of concrete experiences within the conmtext of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?

IIB Does this activity provide social interaction consistent with your under-
standing of social interaction within the context of Piaget's cognitive
development theory? YES NO

If NO, what changes in the activity would make it consistent?

ITIB Does this activity provide exploratory experiences consistent with your
understanding of exploratory experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?
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MAP SKILL: Scale

Piagetian

Criteria ) Transition from Preoperational to Concrete

I.

Concrete IA (Make Sisple Large.Scale Maps of a Familiar Area, such as 3

Experiences Classroonm, Neighborhood)
Divide a room in half. Have several objects at differemt locations
around # of the room. On the other half of the room have the shace
of the objects marked on the floor at the corresponding locaticm and
size of the real cbject. Give the students a map of the %+ room drawn
0 sc:lc_wh.ila they look at the ¥ room whers the objects are marked
ad the # room whers the objects are located.

II. IIA (Compars the Actual Sizs of an Item with its Map Size)

Soeial In groups have the students measure items in the room in decimeters.

action (Make the items so that the msasursments are an exact decimeter.)

Inter 1 Also, have thea measurs the room. Havs the objects drawn on paper
t0 scale in centimeters. Have the students measure ths drawn objects.
The stixients can compare results and discuss the rsason the msasure-
sents are the same.

III. ITIA (Compare the Actual Size of an Item with its Map Size)

3 Prepare several maps of areas in the school building which show tae

Ex?loratlon correct location and correct sizs of objects toc scale. Show the
students the objects and have them notice the size of the oblect on
the map. Have them compare the actual size with the map sizs. Ask
the following question: How would you describe the map size of an
object comparsd to its actual size?

TA Does this activity provide concrete experiemces consistent with your

IIIA

understanding of concrete experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?

Does this activity provide social interaction consistent with your under-
standing of social interaction within the context of Piaget's cognitive
development theory? 1&ES NO

If NO, what changes in the activity would make it consistent?

Does this activity provide exploratory experiences consistent with your
understanding of exploratory experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?
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MAP SKILL: Scale

Piagetian

Criteria Transition from Concrete to Formal

I.

Concrete IB (Make Simple LargeScale Maps of a Familiar res such as 3

Experiences Classroon, Neighborhood)
Place a box which is im in length and 1m wide in a marked.ofl area of
the room that is 5m wide and Sm long. Have the students msasure %ae
dimensions of the box and marked.off ares. Give the students a map
which shows a rectangle that is 10cm long and 50ecm wide. Tell the
students that the map represents the box and marked.off area.

I1. IIB (Determine Distance on a Map by Using a Scale of Miles)

Soeial Show the students how ths scale can be marked on paper or the cistance

. between two poinmts can be zarked on paper and measured against the

Interaction sesie. Have the students work in groups to determine distance on a
map using a scale of miles. Have them check the computations of the
other members of the group. Repeat using other points ocn the map
with the stidents taking twms determining the correct distance.

IIl. IIIS (Compare Maps of Different Areas to Note that a Smaller Scale

sxploration Must be used to Map Larger Areas)
Give the students a msap of Nebraska, a map of the North Cemtral United
States, the United States and North America. Ask the students how the
size of Nebraska changed from map to map. Use a statement of scale %o
express the scale of each zap. Ask the students what they anotice about
ths statemant of scale.

IB

IIB

IIIB

Does this activity provide concrete experiences consistent with your
understanding of concrete experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?

Does this activity provide social interaction consistent with your under-
standing of social interaction within the context of Piaget's cognitive
development theory? IS NO

If NO, what changes in the activity would make it consistent?

Does this activity provide exploratory experiences consistent with your
understanding of exploratory experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?
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MAP SKILL: Symbols

Piagetian

Criteria Transition from Preoperational to Concrete

I. )

Concrete T4 (Learn to Use Legends on Different Kinds of Maps)

meriences Take pictures of items in a classrocm and attach the ghotograpns o the
{tem. Have the students note those items as they move about the rsom.
After all studemts have observed all objects, have them remove.the
photographs from the object and place them next to the appropriate
name on a pisce of posterboard labeled "LICEMD." Prepare a map large
encugh ts include photographs in the approximste location of the items
in the legend. FPlace corresponding numbers by the cbject on the map
and by the photographs in the legend.

IT. - pu’y (Undc:st:and That Real Cblects can be Presented by Pletures or

social - Sywols onr a Map) .

Int +3 In groups, bave the studemts draw pictures of cbjlects found in a

eracilon photograph, Make a zap of the area included in the photograph and

have the students take turns placing their pictures on the mep.
After all the pictures of the objects have been placed on the rap,
the group should look at the plctures anc poimt out similarities
axt differences of each of the sets of pictures.

III. ITT5 (Understand That Beal Oblects can e Presentod by Pictures or

Exploration Symbols on a Msp)

Present to the stwdents flarmel board stars which are placec on 3
flacrel board map where different items in the rvom would be founc.
Idertily a point of referemce and ask the children %o idemtifly the
items represented by the stars. Once identified, have the stucents
make a new Symbol to represent the item on the map.

IA Does this activity provide concrete experiences consistent with your
understanding of concrete experiences within the context of Piaget's

cognitive development theory? YES NO
If NO, what changes in the activity would make it consistent?

IIA Does this activity provide social interaction consistent with your under-
standing of social interaction within the context of Plaget's cognitive
development theory? YES NC

If NO, what changes in the activity would make it consistent?

Does this activity provide exploratory experiences consistent with your

understanding of exploratory experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?
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MAP SKILL: Symbols

Piagetian .

Criteria Transition from Concrete to Formal

I.

Conerete I3 (Learn to Use Legends on Different Xirds of Mips)

Experiences Give the students a list of objects found in the school builéing arz
a symbol to correspond with each object. The symbol should refain
some similarities with the real objects. On a map of the sciool whizh
has the name of the objects written in various locations on ihe map,
have the children place the symbols at the approprizte places on the -
msp. Have the students compare the maps of esch other and ciscuss
ay differances.

II. IIB (Learn to Use Legends on Different Kinds of Maps)

Social Give the students a list of symbols that correspond to objects Ifouznc

Interaction in the school building. The symbol should not be similar in appearance
to the real object. On a map of ths school, which has the name of the
objects written in st various locations, have the children place the
symbols at the sppropriate place on the msp. Have ths students compare
the maps of each other and discuss any differences on the maps.

III. IIIB (Learn tc Use Legends on Differsnt Xinds of Maps)

Exp tion Present to the students several maps which present different infor.

loratl mation and use many abstract symbols. Cover the legend and ask the

students to suggest possible meanings for the symbols which appear on
the map. After suggesting neanings for the symbols, have the students
look at the legends and have thea determine the meaning of the symbols.

IB Does this activity provide concrete experiences consistent with your

IIB

IIIB

understanding of concrete experiences within the context of Piaget's
cognitive development theory? YES NO

If NO, what changes in the activity would make it consistent?

Does this activity provide social interaction consistent with your under-
standing of social interaction within the context of Piaget's cognitive
development theory? YES NO

If NO, what changes in the activity would make it consistent?

Does this activity provide exploratory experiences consistent with your
understanding of exploratory experiences within the context of Piaget's
cognitive development theory? IY=S NO

If NO, what changes in the activity would make it consistent?
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APPENDIX G

INSTRUCTIONS FOR COMPLETING
DATA GATHERING INSTRUMENT



TO ALL PANEL MEMBERS: 164

Thank you for agreeing to be a part of the panel for my study.
Following is more information about my study and information about
responding to my instrument.

The first phase of the study consisted of a review of the literature
to determine what map skills should be taught in the elementary
school and what experiences, besides physical maturation, should
children have to help them develop to a higher cognitive level
according to Piagetian thought. In the second phase of the study,

I have taken the results of the review of literature and have
written activities for teaching map skills which I believe express
the characteristics of those experiences which bring about cognitive
growth.

The role of the panel is to validate the activities using a Delphi
method for reaching consensus. You are asked to comment on the
activities as to whether or not they reflect Piagetian thought and
develop understanding of map skills. Your comments will be used
in revising the activities which will then be sent to you for your
consideration. Consensus will be reached when 80% of the panel
members agree on the wording of each activity. The number of
revisions will be contingent upon the comments received.

Responding to the Instrument

1. The instrument makes use of a metrix which will indicate four
map skills:

- Direction (I)
- Location (II)
- Scale (III)
- Symbols (IV)

Two transitions of cognitive development:

-Transition from Preopcrational to Concrete (4)
-Transition from Concrete to Formal (RB)

Three experiences which lead to transition according to Piagetian
thought:

- Concrete Experiences (1)
- Social Interaction (2)
- Exploration (3)

2. The map skills listec in parentheses are sub-skills taker from
the 1963 list of map skills published by the Nationzl Council
for the Socizl Studies.



3.

Le

5.

Te

Completing the response sheet: 6
1
-~ The YES or NO questions relate to agreement with Piagetian
thought. If you answer any question NO, I would like for
you to suggest ways to bring it into agreement with your
understanding of Piagetian thought.

- The COMMENT section allows for your thoughts about both
Piagetian thought and map skills instruction. Please do
not feel you must limit your comments to the space available.

- The response sheet is coded to the activities through the
numbers and letters.

Return only the response sheet. I will plan on you being able
to refer to the original after you receive the revision.

The target date for the return of your evaluation and comments

-for the activities is May 1. This time span is necessary be-

cause I have not yet heard from all prospective panel members.
My plans are to have the revisions to you on or about May 15.
If your address on May 15 will be different, please indicate
this by giving me your change of address.

If you have questions which must be answered before you can
respond to the activities, please feel free to call me collect
at 402.435.2037.

Thank you for your assistance!



AN ADDITIONAL NOTE ABOUT THE RESPONSE SHEET:

The activities accompanying each criteria should be evaluated with
regard to your uncerstanding of that specific criteria. The
following statements explain what I mean:

The following question is appropriate for all activities which end
with the numeral 1 (IAl, IB1, IIAl, IIB1, etc.):

Does this activity provide concrete experiences consistent
with your understanding of concrete experiences within the
context of Piaget's cognitive development theory?

The following question is appropriate for all activities which end
with the numeral 2 (IAZ, IB2, IIAZ, IIBzg etc.):

Does this activity provide social interaction consistent
with your understanding of social interaction within the
context of Piaget's cognitive development theory?

The following question is appropriate for all activities which end
with the numeral 3 (IA3, IB3, IIA3, IIB3, etc.):

Does this activity provide exploratory experiences consistent

with your understanding of exploratory experiences within
the context of Piaget's cognitive development theory?



APPENDIX H

SECOND REVISION OF ACTIVITIES
AND COVER LETTER



' 15, 198
July 5:»9& 163

TO ALL PANEL MEMBERS:

Warm greetings from the nation's midlands! From your responses,
many of you have had interesting summer activities. I thank you
for taking the time to assist in this effort. .

After receiving the last response in mid.June, I began the revision
processe You will find attached the revisions of the activities.
The responses you have me were quite helpful in creating activities
more consistent with the criteria. All comments were considered
and 23 of the 24 activities were changed to some extent. As a
result of your responses, about half of the activities exceeded

or came close tc meeting the 80% agreement which is the goal for
the activities.

The instructions for this round of responses are the same. My
timeline is for these to be returmed by September 15. If I have

all responses by then, I can realistically return the third, and
perhaps last, set of activities to you by October 1. If there is

a change in your address, please indicate that to me on your response
gheete

Thank you again for your assistance. I look forward to receiving
your responses.

Bill G. Thurmond
703 South 37th
Lincoln, NE 68510
4024352037
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