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INTRODUCTION

Recent scientific accomplishments in earth-space relationships
emphasize the need for greater skill and facility in using maps. To
understand today's world, one must be proficient and skillful -in read-
ing and interpreting maps.

The task of initiating map skills instruction has usually been
delegated to the social studies program of the elementary school. The
. initial phases of the basic instructional program must be carefully
planned to involve the realm of the child's interests and experiences,
The ability to read maps correctly and to get information from them is
a developmental process which must be progressively improved and refined
throughout life. Findings reveal the inadequacy of pupils at every
level to apply basic knowledges in these skills. Educators have ex-
pressed disappointment conceéning the apparent lack of mastery of map
skills.

There is evidence that increased achievement in skills subjects
is possible when special services, intensive practice in areas of weak-
ness, and small groups, paired study, and team learning techniques are
provided.

The purpose of this study was to develop and evaluate a planned
program in social studies to teach basic map skills in the fourth grade

with children working alone, in pairs, or in teams of three.



CHAPTER I

REVIEW OF RESEARCH

Map Skills in the Social Studies Program

The ability to read a map is merely a means toward an end. The
ultimate objective is a more thorough knowledge of the world we live
in--with an appreciation of its people and an understanding of their
mode of living. Now more than ever, with the changing technology of
our era and the challenges of today's society, every possible avenue
must be explored to develop a wholesome attitude toward the area in the
school curriculum known as the social studies.

"Social studies' was defined in 1916 by the Committee on Social
Studies of the Commission on the Reorganization of Secondary Education
of the National Education Association. The Committee defined the social
studies as '"'those whose subject matter relates directly to the organiza-
tion and development of human society, and to man as a member of social
groups."

Jarolimek states:

.'"Social studies' is an inclusive but highly specific term

applied to that area of the elementary school curriculum which
has a primary responsibility for assisting the child develop
skill in and understanding of human relationships. The social

studies deal with the study of man and his relationship with
other men and with his environment .2

1United States Bureau of Education, The Social Studies in Second-
ary Education, Bulletin, 1916, No. 28 (Washington, D. C.: Government
Printing Office, 1928), p. 1.

2John Jarolimek, Social Studies in Elementary Education (New
York: The Macmillan Company, 1959), p. 3.
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Michaelis agrees that '"the social studies are concerned with people
and their interaction with their social and physical environment; they

deal with human relationships."

The importance of a sound program of social studies in the ele-

mentary school program is recognized by Preston:

The role of the social studies in elementary education is to
aid the child, from kindergarten or first grade through sixth
grade, to understand the concepts that describe and explain
human society and to develop the insights and skills required
by democratic citizenship.?

According to Moffatt and Howell,

‘The social studies are those subjects selected for study from
the social sciences. Generally speaking, this field includes
history, geography, civics and current affairs. In the course
of pupil experiences, this list may also include some sociology,
political science, economics, and anthropology. These areas of
study are so interrelated that their combination appeals to the
interests of boys and girls and provides rich sources for ex-
ploration. Instruction in the social studies offers an oppor=
‘tunity for the child to acquire knowledge, skills, interests,
attitudes, a sense of responsibility, and self-motivation as a
basis for social competence.

lJohn U. Michaelis, Social Studies for Children in a Democracy
(Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1956), p. 2.

2Ralph C. Preston, "The Role of Social Studies in Elementary
Education," Social Studies in the Elementary Grades, Fifty-sixth Year-
book of the National Society for the Study of Education, Part II
(Chicago: University of Chicago Press, 1957), p. 4.

3Maurice P. Moffatt and Hazel W. Howell, Elementary Social
Studies Instruction (New York: Longmans, Green and Company, 1952),
p. 10.




Heffernan,l Blough,2 and Rugg3 assign to the social studies pro-
gram the responsibility of helping youngsters to become acquainted with
the world and its people.

Haefner states:

One of the most valuable contributions the teacher can make
to the education of youth is the development of a wide range
of skills that will be invaluable to them as they enter adult
citizenship. . . . It is the responsibility of every social
studies teacher and school administrator to do everything pos-
sible to incorporate the development of these skills into
their teaching and school program.

Attitudes, appreciations, and understandings are implemented
and reinforced only through the development of concrete skills.

. social studies helps further many skills, including
those for which it carries major responsibility. Problem
solving, including the ability to locate, organize, and use
pertinent data, skill in participating as a group member,
interpreting maps, globes and graphic materials, and inter-
preting time and chronology are some of these.>

lHelen Heffernan, '"Social Studies in Relation to the Total Ele-
mentary School Program," Social Studies in the Elementary School,
Fifty-sixth Yearbook of the National Society for the Study of Education,
Part II (Chicago: University of Chicago Press, 1957), p. 120.

2Glen 0. Blough, '"Science and Social Studies in the Elementary
School," Twenty-seventh Yearbook of the Natiomal Council for the
Social Studies (Washington, D. C., 1957), p. 189.

3Harold Rugg, '""Do the Social Studies Prepare Pupils Adequately
for Life Activities?'" The Social Studies in the Elementary and Second-
ary School, Twenty-second Yearbook of the National Society for the
Study of Education, Part II (Bloomington, Illinois: Public School Pub-
lishing Company, 1923), p. 2.

4John H. Haefner, "Skills in Social Studies,'" Twenty-fourth
Yearbook of the National Council for the Social Studies (Washington,
D. C., 1954), Preface.

SEdith P. Merritt, Working with Children in Social Studies (San
Francisco: Wadsworth Publishing Company, Inc., 1961), pp. 43-44,




The ability to read a map correctly and to get information from
it is considered one of the basic study skills. Within a planned
social studies program, readiness and instruction in map reading should
provide learning goals of geographic relationships which eventually
lead to the knowledges and appreciations of man and his universe.

Map reading is merely the first step toward understanding the
map itself. Continuous developmental exercises provide the basic
knowledges and insights which lead to a geographic viewpoint in visual-
izing the world as a whole.

Scarfe writes:

A study of the world which does not attempt to associate
facts of the environment with facts of human activity and there-
by come up with good ideas on how the world's resources may be
better used and human understanding the world over more appropri=-
ately fostered, cannot be called geography. Geography is designed
to develop goodwill and international understanding. It is not
designed to crowd the mind with a compendium of information about
capes and bays, or capitals and products, or cities and factories
of the world. No geography worthy of the name can get on without
the essential details and facts of the world, but it can never
become geographical education until a child thinks through these
facts for himself by active experimental methods and arrives at
ideas and impressions which will modify his future outlook and
behavior for the good. The essential geographic educational
process, therefore, is the thinking process or the improvement
of the intellectual power of the mind to make finer judgments,
wiser discriminations and more humane directions.

Hatcher agrees:

Our nation needs an informed citizenry trained for intelligent
participation in global affairs. It is essential that our cit-
izens be able to read and to use effectively various types af
maps and globes. An increasing amount and variety of information
is shown on maps. Unless these tools are understood, advocates

1
Neville V. Scarfe, "Geography Across the Curriculum,'" Journal
of Geography (March, 1959), 58:3:111-121,




of conflicting ideologies will be able to use them to distort
truth and to present their concepts in a convincing manner. 1

Moffatt states:

Maps are the most effective sources for some types of in-
formation and are essential for correct geographic interpre-
tation. Their use should be so much a part of all social
studies instruction that pupils, through constant reference,
become thoroughly familiar with them.2

Jarolimek delegates the importance of these specifics to the

social studies program:

Social studies has a special responsibility to teach
youngsters the skills of reading and interpreting globes and
maps. While this has been one of the purposes of social
studies instruction for many years, the need for skill in the
use of these tools has taken on additional importance in
modern times because of the course of world events.3

Moffatt elaborates on the value of the map as an essential part
of the social studies program:
Maps are an indispensable part of all social studies in-
struction. . . . There is scarcely a topic discussed in the
social studies class that cannot be made more realistic and
meaningful through the use of an appropriate map.%
Lee and Lee feel that the goals of the social studies program
can be partially realized through a dynamic program in map skills in-

struction:

Maps serve many valuable purposes in helping pupils to
understand a number of phenomena in their relation to social

lHelene Hatcher, '"Teaching of Maps and Globes for Better World
Understanding," School Science and Mathematics (Junme, 1951), 51:447.

2Maurice P. Moffatt, Social Studies Instruction (New York:
Prentice-Hall, Inc., 1950), p. 213.

3Jarolimek, op. cit,., p. 166,

4Moffatt, op.. eif., p. 215.



studies. . . . Investigations have shown that map reading is
usually poorly taught, but that when it is well taught the child
can come to understand how to read and use maps with meaning and

facility.l
The reason for this is reported by Morse:

Intelligent map reading tends to develop intelligent diagnosis
of human and world relationships. Incidental or non-directive
map teaching is not sufficient for all of the vicarious travel
encountered in the social studies. Since the cartographer's
language introduces a new symbolic communication, a mental picture
behind each feature on the map becomes a necessary step to under-
standing. The ability to read types of specific information from
maps and globes needs to be developed gradually and in systematic
progression as early as possible.

Davis has discussed the many values to be achieved through pro-
ficiency in map skills accomplishment. Shelregards the map as the most
abstract of the visual aids, yet feels that ". . . there are lasting
rewards in pleasure and profit for those who can interpret maps, but
much effort is needed before a pupil can look at a ﬁap and visualize
an area inhabited by flesh and blood people."3

Chase regards the meaningful interpretations of maps as the pri-
mary goal in map skills instruction:

Skill in locating information desired in a map is not

enough--the information must have meaning. . . . Exercise
in map study makes little contribution to the building of

lJ. Murray Lee and Dorris May Lee, The Child and His Curriculum
(New York: D, Appleton-Century Company, 1950), p. 278.

2Kathryn Morse, "A Systematic Progression of Social Studies
Skills for the Interpretation of Maps and Globes in Grade Four'" (unpub-
lished Master's thesis, Boston University, Boston, 1956).

3Hazel Davis, "What Can Elementary School Pupils Learn From
Maps?" Social Education (November, 1948), 12:317.




meanings in the pupil unless they bear some relation to a
real problem.1

Kohn writes:

To use maps effectively as instructional aids in the social
studies, it is necessary to discover how maps perform their five-
fold function. This requires an understanding of direction, dis-
tance, andthe use of conventional symbols. It also requires the
development of an ability to use these concepts in gaining ideas
about the ecological and spatial association of people and places.

He lists the fivefold function of maps:

1. They show the location and arrangement of things, both
cultural and natural, on the face of the earth.

2. They are a means of expressing the associations which man
has established with the land.

3. They are a means of plotting phenomena so that their inter-
spatial relationships may be recognized readily.

4. They enable the reader to grasp all the essential traits
of a region.

5. They serve as a source of ideas concerning the social, polit~-
ical and economic effects of the distribution of phenomena.Z2

Renner regards the map as a precision instrument which will
". . . give information only to those who can interpret the arbitrarily
assigned meanings."3

Lobeck contends that map reading and map interpretation have
separate functions in the developmental process toward proficiency with

map skills:

ly. Linwood Chase, Wartime Social Studies in the Elementary
School, National Council for the Social Studies, Curriculum Series,
No. 3 (Washington, D. C.: 1943), pp. 45-46.

2Clyde F. Kohn, "Maps as Instructional Aids in the Social Studies,"
Audio-Visual Materials and Methods in Social Studies, Eighteenth Year-
book of the National Council for the Social Studies, William H. Hartley,
editor (Washington, D. C.: National Council for the Social Studies, 1947),
p. 123.

3George T. Renner, '"The Use of Maps in Teaching," Toward Better
Understanding and Use of Maps, Globes, and Charts (Chicago: Denoyer-
Geppert Company, 1955).




Map reading is what all of us do when we want to find out
where a place is on the map, or the distance between places,
or their relative positions, or any other simple geographic
fact. . . . But map interpretation is much more than all this.
Map interpretation is like the process of reading between the
lines of a story whereby the reader draws certain inferences
and conclusions which the author did not specifically make .l

Schenck writes:

Every individual should have the ability to interpret maps
and understand the information revealed on maps. There are
many types of information that can very clearly be shown on
or read from maps. The ability to read the specific types of
information from maps should be developed as early as possible
in a simple and gradual process.

The development of map skills requires carefully planned teach-

ing and thorough adaptation in order to achieve success within the

social studies curriculum. Maps are important and demand analytical

progression in the planned program. Yet the obvious need for instruc-

tion in map skills is often minimized.
Renner believes:

The map is by far the most important of all the major visual
instruments in education, much more important than sound film.
It holds this rank because of its priority value in concept
building, and because of its variety of uses. Nevertheless, it
is the most neglected of all the so-called visual aids.3

According to Kohn,

Maps are not 'pictures' of a portion of the earth's surface,
but 'symbolic representations.' To read maps intelligently one

1

millan Company, 1956), p. x.

2'!I![argaret E. Schenck, "Evaluation Exercises to Develop Skills

Armin K. Lobeck, Things Maps Don't Tell Us (New York: The Mac-

in Map Interpretation'" (unpublished Master's thesis, Boston University,

Boston, 1952).

3George T. Renner, "The Map as an Educational Instrument,'
Social Education (November, 1940), 4:447.
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must learn to translate these symbols into realities. Each
new symbol must be carefully introduced and the difficulty of
the map should be gradually increased as the children's abil-
ity to read map symbols increases. . . . Children need to
learn how to read maps before they can read maps to learn.l

Dallolio elaborates:

If we are to put greater emphasis on geographic content,
we cannot overlook the difficulties that children have in
reading geography. Learning to read effectively geographic
content is a difficult, complicated and long-enduring task.2

Wesley writes:

The universal use of maps in books, magazines, newspapers,
advertisements, and in various other situations demonstrates
the desirability of learning to utilize them effectively. The
teacher of the social studies should assume that the full im-
port cg maps has not been grasped by the students of any grade
level.

Whittemore stresses the need for a thorough program in map in-
terpretation. She contends:

The use of maps in the school program has two major ob-
jectives: (a) training in map reading and (b) the use of maps
as sources of information. Most map experiences contribute to
both ends.

A number of geographers have examined the difficulties shown
by students in map reading. Others have studied the steps and
procedures by which map skills can be developed. 1In their con-
clusions, all emphasize the need for careful training in map in-
terpretation. They agree that experiences in the use of maps
should not be left to chance, but carefully planned.%

lKohn, op. eit,; p. 127,

2Helen Carey Dallolio, '"Trends in Geographic Content Re-emphasizes
Difficulties in Reading," Journal of Geography (March, 1959), 58:144.

3Edgar Bruce Wesley, Teaching Social Studies in High Schools
(Boston: D. C. Heath and Company, 1950), p. 370.

aKatheryne T. Whittemore, '"Maps,'" Geographic Approaches to Social
Education, Nineteenth Yearbook of the National Council for the Social
Studies, ed. Clyde F. Kohn (Washington, D. C.: National Council for the
Social Studies, 1948), pp. 118-119.
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Whipple has found that ". . . emphasis should be placed on
geographic comprehension instead of on the accumulation of facts about
each and every area of the world."l In continuing, she cautions:

Teachers should be given help in defining the outcomes for

which they are working such as the specific concepts and
skills, and also in determining the experiences that the child
requires before he can attain these outcomes. Teachers will
then be in a position to make geography an interesting, excit-
ing part of the social studies program.2

The development of concepts requires an understanding of their

formulation and their role in the social studies program.
Development of Concepts

Concepts in the social studies have been defined in numerous
ways. A concept has been described as an abstraction,3 a class or a
group of objects which have certain qualities in commnn,4 a group of

5
meanings put together under one label, and a generalization about re-

lgertrude Whipple, "Geography in the Elementary Social Studies
Program: Concepts, Generalizations, and Skills to Be Developed," New
Viewpoints in Geography, ed. Preston E. James, Twenty-ninth Yearbook of
the National Council for the Social Studies (Washington, D. C.: National
Education Association, 1959), p. 143.

21bid.
3Merritt, op. cit., p. 37.

4William A. Brownell and Gordon Hendrickson, '"How Children Learn
Information, Concepts and Generalizations,'" Learning and Instruction,
ed. Nelson B. Henry, Forty-ninth Yearbook of the National Society for
the Study of Education, Part I (Chicago: The University of Chicago Press,
1950), p. 106.

SRalph H. Ojemann, "Social Studies in the Light of Knowledge
About Children," Social Studies in the Elementary School, ed. Nelson B.
Henry, Fifty-sixth Yearbook of the Nationmal Society for the Study of
Education, Part II (Chicago: The University of Chicago Press, 1957),
p. 88.
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lated data.’

Concepts are developed by the child early in life. As experi-
ences are built up, concepts are enlarged. The child enters school
with many concepts. As he proceeds through the learning cycle, concepts
are implemented to various degrees of meaningfulness.

Russell regards concepts as meanings which emerge from precepts,
images, and memories. He contends that a person is not borm with con-

2
cepts, but develops them through additional meanings in his experience.

Whipple states:

Concepts develop from concrete to abstract as the learner
draws from his experiences a general idea apart from the par-
ticulars he has noted. No one can give the learner a concept.
He must build it out of his own experiences. The process is a
gradual one that usually takes place over a period of years,
as the child has experiences which contribute to growth in
meaning. . . . Building up the child's background of experience

is of tremendous importance.3
Davis feels that '"'guiding children in the development of concepts
is a major function of the teacher. . . . Concepts may be viewed as hav-
ing dimensions; that is, they change and, as they develop subtleties,
complexities, and differentiations of meaning occur.

Jarolimek says, '""Concepts which may be related to concrete real-

lpavid H. Russell, Children's Thinking (New York: Ginn and
Company, 1956), p. 68.

21pid., p. 117.

3Wwhipple, op. cit., pp. 113-114,

éOzro Luke Davis, Jr., '"Learning About Time Zones: An Experiment
in the Development of Certain Time and Space Concepts" (unpublished
Doctoral dissertation, George Peabody College for Teachers, Nashville,
Tennessee, 1958), pp. 4=5.
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ity are more easily understood by young children than are those which
are wholly abstract.“1

Development of concepts cannot be ascribed to a specific time
or place. The degree to which a concept achieves meaningfulness depends
upon the accumulation of previous experiences and learnings.

Davis writes, '"Concepts are learned in relation to all of one's
experiences. A child, by his normal developmental processes, amasses
a great number of concepts."2

According to Burton, '"Some concepts are learned principally as
a result of out of school life, whereas others have been shown to re-
sult primarily from classroom experiences."3

Research by Davis purports one theory that concept development
is a process of moving from one stage or level to another in a hierar-
chal pattern; however, some studies indicate that growth is less sharply
4

differentiated and progresses continuously, gradually, and cumulatively.

Harrison5 and Hurlogk6 contend that concepts do not remain as

lJarolimek, op. cit., p. 54.

2Davis, op._elt, s P. 5

3William H. Burton, et al., Children's Civiec Information, 1924-
1935, Southern California Education Monographs, No. 7 (Los Angeles,
The University of Southern California Press, 1936), p. 13,

4

Davis, op. cit., p. 7.

5M. Lucile Harrison, "The Nature and Development of Concepts of
Time Among Young Children," Elementary School Journal (March, 1934),
34:7:507=514,

6Elizabeth B. Hurlock, Child Development (New York: McGraw-Hill
Book Company, Inc., 1956), p. 374.
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separate entities., Growth in one concept may directly depend upon the

development of other concepts. The accumulation of knowledge may en-
rich one concept and may help in the learning of others.

Davis states:

Accumulation of meaningful experiences, accompanied by in-
creasing age is the most important factor in concept development.
The quantity and quality of concepts held by a person is more
directly related to the experiences he has had than to his in-

tellectual capacity.

Vinacke also asserts that the principal reason for differences
in concepts held by children is the variation in their experiences.
Thus, on various studies of concepts it becomes apparent that
there is a wide range of categories of meanings held by the subjects,
from maximum skills of interpretation to a level of complete misconception.

Davis reports:

Concepts have been shown to develop along a continuum of
meaningfulness from simple to complex, from concrete to abstract,
from variable to stable, from inconsistent to more accurate and
consistent,

Guiding the development of children's concepts is not a simple
affair, for the process of concept development is not simple,
Concepts are complex relationships of meanings, but their develop-
ment is a normal part of growth. Concepts develop continuously,
gradually, and cumulatively, and their mastery depends upon the
needs, interests, and maturity of the learner.

Concepts cannot be given to a person. One must build them for
himself out of his own experiences and this process takes time.3

Whipple considers the meaningful approach to social studies as

the basis for proper concept development. '"Concept formation is dis-

1Davis, op. eit., p. 9.

2y. E. Vinacke, "Concept Formation in Children of School Age,"
Education (May, 1954), 74:527-534,

3Davis, op._cit., p. 9.
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tinctly different from mere fact learning. A child may report facts

accurately after reading a textbook and yet have no grasp of the con-

1
cepts implied."

Davis asserts that '"the basic process in acquiring concepts,

thus, can be seen to involve differentiation and synthesis. To clarify

a concept, the learner may use inductive, deductive, and often creative

thought."2

James regards the role of teaching today's social studies as an

unlimited opportunity to enrich and extend the development of concepts

by returning 'the hard core of geography to the social studies

not geography as a list of things contained in an area, but geography

as the analysis of the meaning of place and position on the earth, as

an analysis of the significance of the real associations of things."

According to Davis,

For effective school learning, planned, systematic instruc-
tion must be employed. Instruction in the social studies re-
lating to important concepts and knowledge cannot be left to
chance. Misconceptions can rarely be ascribed to absence of
meaning, but rather to incomplete and inaccurate meanings.
Maturation of the learner is not sufficient to guarantee ade-
quate concept development. Thus, planned instruction is needed.
Social studies theory which has advocated deferment of certain
concepts, such as those of time and space, has been justified
on the basis of what is known about the slow maturation of chil-
dren's concepts and the misconceptions found in children's
thinking. Such theorz has seldom been bolstered by data from
experimental studies.

lWhipple, op. cit.; p. 114, 2Davis, op. cit., p. 10.

3preston E. James, "The Hard Core of Geography," New Viewpoints

in Geography, op. cit., pp. 8-9.

4Davis, op. cit., pp. 83-84.
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Concepts are often broad in scope and demand repeated practice
for relating acquired knowledge to skills. Whereas concepts are con-
tinually being implemented by many forces, the development of a skill
must come step by step. Specific map skills have been recommended for

certain grade levels.
Grade Placement of Map Skills

The definite placement of map skills within the social studies
program cannot be convincingly agsigned to a particular grade level,
However, recommendations as to grade placement of map skills are gen-
erally prescribed. An analysis of this situation would indicate that
the introduction of certain skills at specific grade levels is not al-
ways practical since map instruction has not been in keeping with the
tenets of child psychology. There has been little regard for readiness
in map skills instruction. Children are often expected to delve into
the complexities of map reading and interpretation as soon as they
reach the intermediate grades. This may be due to the inability of
some teachers to institute a comprehensive readiness program, or to
the fact that children ordinarily receive their first social studies
textbook in the fourth grade.

A map skills readiness program must be established through the
early primary grades and basic concepts and skills must be fortified
and implemented as the child progresses from one grade to the next. As
in other areas of the curriculum, a sound program of development must

be established, recognizing that various levels of ability exist in the
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interpretation and usage of map skills.
Kohn says, "The groundwork for map reading needs to be laid
throughout the elementary years."l
Sabaroff, in her study on geographic readiness in the primary
grades, found that too many pupils, and even teachers, are deficient in
important phases of geography. However, ''research has shown that young
children can work effectively with the simpler problems of geography when
these problems are kept within the background of their experience."z
Whipple agrees that an over-all deficiency among pupils and
teachers
. is unfortunate at a time when geographic thinking is
essential to intelligent decisions on international problems.
. . Important concepts and skills should be initiated in
the first grade and applied, and extended from one grade to
the next higher, all the way through the secondary school .3
Michaelis states, '""The use of maps must be related to children's
backgrounds and experience, concepts and symbols must be developed grad-
ually, and map-reading skills must be put to use in solving problems.”4

The need for initiating map skills work in the lower grades is

emphasized by Collier and Vodicka:

lClyde F. Kohn, '"Geographic Instruction on the Intermediate and
Upper Grades," Geographic Approaches to Social Education, Nineteenth
Yearbook of the National Council for the Social Studies, ed. Clyde F.
Kohn (Washington, D. C.: National Council for the Social Studies, 1948),
p. 129,

2Rose Sabaroff, '"Geography Readiness: Developing Map Skills and
Understanding in Primary Grade Social Studies" (unpublished Doctoral
dissertation, Stanford University, Stanford, California, 1957), pp. 3-7.

3whipple, op. cit., pp. 112-113,

“Michaelis, op. cit., p. 276.
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The selection and use of maps can start in the primary
grades with gradual beginnings. Moving from the concrete
to the abstract, from the simple to the complex, the teacher
can effectively guide the child to understandings of maps and
map skills that will lay an effective base for the map skills
taught in the later elementary grades.l

Bathurst concurs:

The skills required in reading maps should begin with children
in the primary grades. There is a great need for developing map
reading readiness.

Teachers must realize that map reading, like word reading and
picture reading, is a developmental continuing process which re-
quires several skills.

Many lessons and years of growth will be required for mastery
of map reading skills.

If maps are to be used effectively in the classroom, it is
essential that the students have a complete understanding of maps.
The reader of a map must know that it is a 'bird's eye view,'
drawn with lines, of a given area or section of the earth. This
may be a relatively small area or it may include the entire sur-
face of the earth. With few exceptions, a map is not a photograph
nor is it a realistic view of the area represented.2

Whipple also encourages a meaningful readiness program for pri-
mary grade children prior to instruction in map reading.3

Chace has found that children at the first grade level can de-
velop many meanings relating to map symbols, direction, and distance.4

Sabaroff considers the early introduction of map skills necessary

for the development of successful map readers. Her study revealed suc-

lRichard E. Collier and Edward M. Vodicka, "The Place of Maps in
the Primary Grades," School Activities (March, 1960), 31:212-213,

2L.eonard Bathurst, "Developing Map Reading Skills," Journal of
Geography (January, 1961), 60:26.

3Gertrude Whipple, "Elements in Geography Readiness,'" Elementary
School Journal (December, 1941), 42:256-257.

4Harriett Chace, '"Map Skills in the First Grade,' Social Educa-
tion (December, 1955), 19:361-362,



19

cessful results in introductory map skills due to the presentation of
concepts within the scope of understanding of the primary grade child.l

Suggestions for the adaptation of basic map skills to any par-
ticular grade level would nevertheless have limitations. The needs of
a group and, more specifically, of the child, provide the main objec-
tive as to what is required at any level. An established list of
skills must have flexibility, The process must be developmental and
the individual child must be the sole consideration. With the needs
of the child in mind, the social studies program may revolve around
the suggested literature for the gradation of content. '"One of the
conditions of learning is the proper grading of content. Meeting this
condition involves adjustment between the pupil and what he is to
learn."

Morris recognizes the need for some gradation of material in
the teaching of map skills. He relates the concern of geographers, and
questions '". . . what geography, or geographical concepts, should be
taught at each grade level?" He asserts that it is a problem to deter-
mine ", . . the material to be taught at various grade levels."3

Most educators agree that basic map skills can be introduced in
a concrete manner in the primary grades and that a readiness program

can serve a manifold purpose as the child grows. However, the task

1Sabaroff, op. cit., pp. 50-52.

2Edgar Bruce Wesley and Mary Adams, Teaching Social Studies in
Elementary Schools (Boston: D. C, Heath Company, 1946), p. 65.

3John W. Morris, '"Geography vs. the School and You,'" Journal of
Geography (February, 1959), 58:61.
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cannot be assigned to a particular grade in the elementary school.
Every grade must share the responsibility.
Michaelis states:

Maps are a unique combination of symbols, colors, shapes and
terms. . . . Because maps are symbolic representations, atten-
tion must be given to the gradual development of map language.
First of all, simple maps with very little detail may be used to
meet the various problems that arise, Maps should be used in a .
setting of meaningful content developed in on-going, units of
work, isolated, encyclopedic dissection of maps in a formal man-
ner leads to a negative attitude toward map utilization.

Map reading skills should be graded in difficulty, reviewed
as needed at succeeding grade levels, and put to actual use in
each unit of work. It should never be assumed that children can
read maps simply because maps are in their books and on the walls
of the classroom.

He cautions, however:

A smooth transition from the primary grades to Grade IV is
essential. No abrupt changes should occur, as many children
will develop a feeling of insecurity and a lack of interest in
the program if continuity is disrupted.

Provision should be made for an increasing range of individ-
ual differences in all phases of the program. Differences in
reading ability, communication skills, ability to use maps and
globes, and problem-solving skills increase as children mature,
As a result, the use of materials of varying levels of diffi-
culty, flexible grouping, individualized procedures, and varying
degrees of expectancy in evaluation become mandatory. By pro-
viding for a variety of activities in each unit all children can
make a contribution.

The emerging tendency to accept and use peer values offers
opportunities to increase skills in cooperative group work.
Group planning, action, evaluation and formulation of behavior
standards should be emphasized. Increasing emphasis should be
given to self-control, leadership responsibilities, follower-
ship responsibilities, and techniques of cooperation.2

Morse conducted a study on the systematic progression of social

studies skills for the interpretation of maps and globes in the fourth

IMichaelis, op. cit., pp. 274-276.

21bid., pp. 77-78.
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grade. Although she contained the emphasis of the study to one grade

level, she maintains:

Readiness and instruction in the use of maps and globes
should be a definitely planned program. Map reading skills
require a certain sequence of understandings before children
can comprehend the realities symbolized on a flat surface or
a sphere representing the earth.

Since social studies deal with human relationships, the
map and globe reading skills should be a part of every class-
room activity where associations are needed for remote or un-
familiar portions of the earth. Skills should be adapted to
the ability and current experiences of pupils in translating
abstractions into realities. Continuity of teaching and re-
teaching these steps to map interpretation is necessary for
developing and maintaining competence.l

Grund and Long recognize the problems that exist in map skills
instruction. Their study was conducted in gradg four, but an analysis
of their material reflects the possiﬁle usage of their exercises at
points of need. They declare, "Map instruction must be modified to
harmonize at each level of advancement with the actual intellectual
capacities, interests and needs of the children."

Separate studies by Davis,3 ]E(ohn,(+ and Whittemore5 encourage

intensive application of specific map reading skills in the intermedi-

ate grades. They feel that the instructional job is one that must be-

1Morse, op. cit., p. 3.

2Carolyn Grund and Helen C. Long, "Exercises to Develop Skill
in Map Reading in Grade Four'" (unpublished Master's thesis, Boston Uni-
versity, Boston, 1954), p. 14,

3Davis, op. cit., p. 356.

4Kohn, "Geographic Instruction on the Intermediate and Upper
Grades," op. cit., p. 129,

5Whittemore, op. cit., p. 118.
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come comprehensive by the fourth grade.

Howe conducted a study which showed that '"careful, exact teach-
ing along definite lines will produce in the average child in the fifth
and sixth grades the ability to interpret accurately any map's fund of
information."l

James feels that we should not assume any understanding of the
symbols or any ability to read the message of the map on the part of
the student when maps are first introduced. He says, '"The approach to
the development of map reading skill must come step by step,'just as
the reading of words and sentences is taught.“2

~Parker has visualized geography instruction on a total picture:

Effective gradation in the development of map-reading abil-

ity involves the introduction of new objects, new symbols, and

new terms at those points where they first are needed for geo-

graphic purposes and in such a manner that thereafter the ehild
is able to use them efficiently in getting geographic informa-

tion for himself.3

It is generally agreed that many skills are involved in the in-

terpretation and reading of a map. Jarolimek states, '"In teaching map

reading skills to children it must be remembered that both reading and

lGeorge F. Howe, "A Study of the Ability of Elementary School
Children to Read Maps,'" The Teaching of Geography, Thirty-second Year-
book of the National Society for the Study of Education (Bloomington,
Illinois: Public School Publishing Company, 1933), pp. 486-492.

2preston E. James, '"Developments in the Field of Geography and
Their Implications for the Geography Curriculum,'" Journal of Geography
(September, 1947), 46:224,

3Edith Putnam Parker, '"Major Conclusions to Be Drawn from the
Investigation," The Teaching of Geography, Thirty-second Yearbook of
the National Society for the Study of Education (Bloomington, Illinois:
Public Schools Publishing Company, 1933), pp. 165-166,.
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interpretive skills are involved, and the interpretive skills depend
heavily upon maturity and background knowledge."

An examination of the research in map skills for the intermedi-
ate grades usually provides goals for proficiency in map reading.

Spelman worked with a group to construct and evaluate a map
skills test for the intermediate grades. It was necessary for the group
to compile a list of map skills and abilities for intermediate grades
from articles, theses, and books. The following skills were considered
fundamental:

1. Ability to read natural symbols on a map

Ability to read the legend of a map

. Ability to know and recognize geographic features

Ability to read and understand general directions on a map

. Ability to read and use map scale

Ability to interpret comparative distance

Ability to locate and interpret the earth's division

factors

. Ability to read elevation maps by color bands and simple

contour lines

9. Ability to read and understand slope of land from river flow

10. Ability to read cultural symbols on a map

11. Ability to read and interpret political division on a map

12, Ability to read pattern maps to determine distribution of
natural features, as rainfall, vegetation, and mineral
resources

13, Ability to read pattern maps to determine cultural features,
as crops, population and transportation

14, Ability to read and compare a specific area on several kinds
of maps

15. Ability to read and use parallels and meridians

16. Ability to use latitude and longitude in determining location

17. Ability to use longitude in calculation of standard time

18. Ability to read and interpret various map projections

19. Ability to associate locational facts with human
activities

~owumpb LM

o

lJarolimek, op. cit., p. 180.
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1
20. Ability to read cultural relations to topography.
Sullivan investigated available literature to determine the map

skills for the intermediate grades. Major skills included:

1. Natural symbols
2. Cultural symbols
3. Knowledge of directions
4. Reading comparative distances
5. Location of Equator, Arctic and Antarctic Circles and Zones
6. Man and his environment
7. Elevation (Map Reading)
8. Latitude and seasons.
In a test by Howe, the following were listed as skills:
1. Ability to read and apply symbols shown in the key or in
the margin
2. Ability to read and apply latitude and longitude
3. Ability to know direction (by parallels and meridians)
4. Ability to use the scale and estimate mileage
"~ 5. Ability to read inscriptions such as height above sea level.3

Uttley has listed objectives of map study for grade four:

1. To recognize the regions studied on a simple map

2. To apply sun behavior understandings when describing simple
seasonal activities

3. To read symbols of natural and cultural features on simple
maps

4. To read directions

5. To read relationships into a map

6. To recognize sun behavior lines, direction lines, continents
by name and oceans and larger seas by name

7. To read directions by means of north-south and east-west lines

8. To read comparative distances

lMary Elizabeth Spelman, et al., "The Construction and Evaluation

of a Map Skills Test for Intermediate Grades' (unpublished Master's
thesis, Boston University, Boston, 1953).

2Margaret L. Sullivan, "A Summary of the Literature on Study
Skills in the Social Studies for Intermediate Grades'" (unpublished
Master's thesis, Boston University, Bostom, 1952).

3Howe, op. cit., pp. 486-492,
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9. To read into the globe or hemisphere map seasonal condi-
tions associated with distance from the equator.
10. To use correctly technical terms such as: equator, Tropic
of Cancer, Tropic of Capricorn, Arctic Circle, Antarctic
Circle, North Pole, South Pole, continent, hemisphere,
mountain range, peninsula, strait and island
11. To recognize simple symbols
12. To associate locational facts with human activities.l
2
Further investigations reveal similar lists by Baker and Shryock3
in early studies to establish abilities in map interpretation and map
reading at the intermediate grade level.
Whipplé has compiled a detailed list of basic concepts, general-

izations, and skills with maps for grades one through eight.4

Many suggestions for the implementation of geography abilities
have been presented which show general accord with previously discussed
skills,

The review of literature indicates extensive research in an ef-
fort to establish specific goals in map skills for the intermediate
grades. Investigation shows over-all agreement among authors on the
determination of basic knowledges.

Recent textbooks have adapted the suggested lists in the prepara-

1Marguerite Uttley, "A Provisional Formulation of Attainments in
Geography for the Elementary School," The Teaching of Geography, Thirty-
second Yearbook of the National Society for the Study of Education
(Bloomington, Illinois: Public School Publishing Company, 1933), pp. 252-
253.

2Emily V. Baker, '"Diagnosing Children's Ability to Use Maps,"
Journal of Geography (September, 1938), 37:227-231.

3clara M. Shryock, '""Gradations in Map Learning," Journal of
Geography (May, 1939), 38:5.

4Whipple, "Geography in the Elementary Social Studies Program,"
op. cit., pp. 112-143,
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tion of instructiomal goals. A review of certain textbooks provided

further basis for the inclusion of specific skills in the study.

McIntyre has prepared her concept of the over-all goals in map

skills.

Her listing of skills was established as essential for the

fourth grade program:

Co~Noounm bW
. . .

| el ol
= O

12.

The names of the continents

. The general shape of each continent
. Each continent's location with respect to the others
. The names and locations of the oceans

How to tell directions on a map

. How to locate mountains and lowlands on a map

How to identify rivers and lakes

. How cities and capitals are shown

The differences in climate between the Northern and
Southern Hemispheres

The relationships between maps and globes

That up means away from the center of the earth--not north;
and that down means toward the center of the earth--not
south

That rivers and other streams always flow from higher land
to lower land.l

The map and globe reading skills stressed by Barrows, Parker,

and Sorenson in their fourth grade textbook are:

Lz
2

3

Learning to read the language of maps

. Recognizing map signs for rivers, cities, etc., and visual-

izing the real river or city for which the map sign stands
Using a globe to visualize the huge world ball on which we
live '

. Using a globe to visualize where places are in the world

in relation to other places and to the equator

. Using maps as tools in learning about the lands and people

of the world.2

;Alta McIntyre, Teachers Guide for Exploring Near and Far
(Chicago: Follett Publishing Company, 1956), p. 19.

2Harlan H. Barrows, Edith Putnam Parker, Clarence W. Sorenson,
Our Big World (New Jersey: Silver Burdett Company, 1959).
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Dederick emphasizes the following concepts:

W

~ O

The world is big and round

. The surface of the earth is made up of land and water

. The globe is a map on a sphere which represents the earth
. The meaning of 'up' and 'down' in relation to the earth

. The key on a map is used to interpret symbols and legends

on maps
Large areas of water are called oceans

. How maps were made and how they were used by navigators

and explorers
Relationship between maps in the textbook, maps on wall,
neighborhood maps and directions in a classroom.l

Stull and Hatch consider the goals of the fourth grade map

skills program:

]
2

3
4,

B

6.

Enlarge the geographical experiences of the pupils

Enable the child to interpret pictures, maps, and written
materials

Teach him the ways of living in different parts of the world
Help him to understand how the different countries help one
another

Understand how the United States and all the other parts of
the world are concerned with global living

Build up a conception of the earth as a globe,

In a later edition of the same textbook, Drummond and Sloan list

their major concepts as:

To determine directions between, and relative locations of,
different places

To read and understand symbols used on maps and globes

To locate certain land features, harbors, rivers, lakes,
canals, and seas of the earth

. To draw inferences about the general climatic conditions

and the ways people live in a country, based solely on
information gained from maps and globes

. To determine the relative sizes of countries

INelle Dederick, Your People and Mine (Boston: Ginn and Company,

1960).

2peForest Stull and Roy W. Hatch, Journeys$c Through Many Lands
(Boston: Allyn and Bacon, Inc., 1952).
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6. To understand the significance of travel over the polar
region

7. To calculate distances by using the scales on maps and
globes

8. To obtain information about the terrain of a country from
maps

9. To be%in the process of understanding different types of
maps.

Psychology of Practice

One of the greatest problems of education is that we still do
not know how children learn. Factors which affect the learning process
have been analyzed, yet the complexity of the total process itself re-
mains a prime issue in education.

Southall contends that the rate of learning and the amount of
retention are both affected by many factors other than teaching methods.
She regards some of the most important influences in the learning
process as:

the child's interest in and readiness for the experience;
complexity of the learning; the age and intelligence of the
learner; the material aids to learning; the recency, frequency,
and contiguity of the experience; the amount and distribution
of practice; and the emotional satisfaction or dissatisfaction
accompanying the learning.2

One of the major factors influencing the learning process is that

of practice. However, the amount of practice and its place within a

program have become vital issues in analyzing the theory of learning.

lHarold D. Drummond and Fred A. Sloan, Jr., A Journey Through
Many Lands (Boston: Allyn and Bacomn, Inc., 1960).

zMaycie K. Southall, "How Do Children Learn?" Childhood Education
(December, 1959), 36:151-152.
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Practice is one of the chief instructional methods in the
school, for it is one of the chief approaches to learning by
the student. . . . It usually, though not always, involves a
series of trials and repetitions. Practice is defined as one
or more performances. However, the repetitions are not iden-
tical; as far as the learner is concerned, each one is differ-
ent from the preceding one if learning is occurring.l

Sorenson writes that practice through repetition is not enough
to guarantee efficient learning. The practice must be interesting and
purposeful to make the learning effective. The importance of practice

cannot be minimized.

Lack of practice causes the memory of learned materials to
weaken; and, in general, the longer the periods of disuse, the
greater the loss, Human minds retain what they use. . . . We
learn and retain by use and forget through disuse.?

Gray concurs:

Practice or drill is not a law of learning unless there is
also reinforcing progress in approaching a goal. A goal or
motive, a result or success, and repetition or exercise-=-all
three in combination result in efficient learning. . . . The
implication of this trilogy of learning principles for educa-
tion would seem to be clear. We can teach proficiency in
problem solving if we first motivate our pupils to want the
rewards we are able to give them for learning to be proficient;
then, issue rewards promptly for each small unit of progress,
and finally, repeat the procedure over and over again until
the desired level of proficiency has been reached.3

Thompson, Gardner, and DiVesta contend that when one has prac-

ticed an activity many times, the activity becomes highly resistant to

lSidney L. Pressey, Francis P. Robinson, and John E. Horrocks,
Psychology in Education (New York: Harper and Brothers, 1959), p. 349.

2Herbert Sorenson, Psychology in Education (New York: McGraw-
Hill Book Company, Inc., 1954), pp. 403-405.

3. Stanley Gray, '"Creative Thinking, Reasoning and Problem
Solving," Educational Psychology, ed. Charles E. Skinner (Englewood
Cliffs, New Jersey: Prentice-Hall, Inc., 1959), p. 554.
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change, Repeated use will fortify the knowledge in most phases of
learning.

Frequently it is thought that repetition is a necessary
condition only in the learning of skills. But practice is
fundamental to the teaching of most factual materials, sym-
bols and arbitrary associations. . . . Practice is most
effective when the pupil is highly motivated.l

Thorndike related that ". . . no mental function has ever been
deliberately practiced with an eye to improving it, and with proper op-
portunity for the law of effect to operate, without some improvement
as a result."

In cases where improvement is not realized after concentrated
practice, Thorndike contributes the negative findings to the possibil-
ities that: (1) the investigator did not inform his subjects whether
their responses were correct or wrong nor what the amount of error was;

(2) there was no adequate motive to improve; or (3) the practice was in

3
so narrow a function that the limit of improvement was reached early,
Whole Versus Part Learning

The development of methods and materials of instruction which
will provide pleasant or satisfying results is fundamental to the learn-
ing process. However, the best application of the methods and materials

remains a question in education. Many investigators have presented

1George G. Thompson, Eric F. Gardner, and Francis J. DiVesta,
Educational Psychology (New York: Appleton-Century-Crofts, Inc., 1959),
Pp. 233-234,

%Edward L. Thorndike, The Psychology of Learning, Vol. II (New
York: Teachers College, Columbia University, 1913), p. 151.

31bid.
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theories of whole and part learning.
Symonds states:
Whether learning takes place most efficiently when atten-
tion is given to the whole task to be learned, or when the
task is broken down into its elements, each of which is to
be learned separately, is an issue that permeates all education.l

Pressey, Robinson, and Horrocks have discussed the wide divergence
of opinion that exists between the whole and part methods of learning.
They have presented contentions that children who learned meaningful
material by a whole, rather tham a part, method learned more effectively
and retained their learnings 1ouger.2 On the other hand, there are op-
posing viewpoints which consider the part method of learning to be the
most effective.

Peterson, Marzolf, and Bayley relate the same indecision which
exists over the effectiveness of whole or part teachiug.3 Yet Pressey
‘and his associates regard practice as an essential factor in the whole=
part issue: '"With practice . . . the whole method tends to become in-
creasingly efficient. The more a learner becomes accustomed to it, the
more apparent its advantages over the part method."

Many psychologists have contributed theories in relation to the

whole-part learning issue. Symonds has analyzed the findings, and

lPercival M. Symonds, What Education Has to Learn from Psychology
(New York: Teachers College, Columbia University, 1958), p. 49.

2Pressey, Robinson, and Horrocks, op. cit., p. 353.

3Harvey A. Peterson, Stanley S. Marzolf, and Nancy Bayley,
Educational Psychology (New York: The Macmillan Company, 1948), pp. 237-
238.

&Pressey, Robinson, and Horrocks, op. cit., p. 355.
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conc ludes:

1. The whole-method has proved itself to be superior in
memorizing.

2. The whole-method becomes less efficient when the passage
to be memorized becomes too long or difficult,

3. The whole-method becomes increasingly effective with in-
creasing practice in using the method.

4, The whole-method or a progressive part-method leads to
superior learning of acts of skill,.

5. With material of a given level of difficulty the mentally
more mature individual can profit more from learning by
a whole-method.

6. The whole-method is superior when there is a distribution
of learning over several practice periods.

7. One should consider wholeness not in terms of the totality
of what is to be learned, but in terms of the degree of
integration of the unit to be learned.

8. Learning is most efficient when one first grasps the mean-
ing and organization of the whole, and then proceeds to
give attention to the parts and the relation of each part
to other parts and to the whole.

9. Learning is more efficient when the material to be learned
is meaningful and rich in associatiomns.

10. One should attempt to learn only that which he understands
and comprehends. If material to be learned is beyond the
comprehension of the learner it should be simplified or

\?roken down into meaningful parts.l

It would appear that research in the area recognizes the impor-
tant characteristics of both approaches to learning. Yet, as in the
process of life itself, starting with the whole and then separating
into parts for ". . . expanding, differentiating, and integrating,"2

seems to provide the key in the whole-part relationship,

1Symonds, Ofh.. Gty "D Sl

2L. T. Hopkins, Interaction: The Democratic Process (Boston:
D. C. Heath and Company, 1941), pp. 152=153,
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Team Learning

Many techniques have been employed in the adaptation of instruc-
tional materials to provide the greatest service to the educational
needs of pupils. Among the theories which have evolved is the team
learning concept of instruction. Team learning is not new; it appears
to be a natural development from programs of individualized instruction
and activity programs. Current research in team learning, however, has
provided added stimulus in assuring its role as a fundamental process
in the instructional program.

Y;Team learning encourages small group work. Children work in
pairs, teams of three, or teams of five, depending upon the nature of
the task. Often the work of the small groups is self-directed and al~
lows for the maximum amount of differentiated instruction, according to
the progress rate and level of ability of the pupil.

The role of differentiated instruction through the group-

ing of pupils into teams of two's and three's in the classroom
is extremely important. Since children learn at different

rates and under varying conditions, their patterns of learning
will be individual. Many will require individualized teaching,

while others will be able to proceed at varying levels of in-
dependence.

Situations will arise in which individuals will work alone;
others, in which pairs or small groups will prove most satis-
factory.l

Durrell believes that '"there are a great many situations where

interest is heightened, comprehension is increased, and general achieve-

ljalter J. McHugh, "Pupil Team Learning in Skills Subjects in
Intermediate Grades'" (unpublished Doctoral dissertation, Boston Uni-
versity, Boston, 1960), p. 47.
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1
ment improved through pupils working in pairs or in teams of three."
Gates agrees that '"teachers should encourage children to get
2
together, compare notes and try to find the best methods to use."
The concept of dividing children into small groups is not a new
one, Koos, as early as 1933, stated:
The use of pupil assistants in instructing other pupils
is a desirable method of raising achievement levels. How-
ever, such activities should be organized only where both
pupil assisted and pupil assisting will receive comparable
benefit.3
The theory of team learning utilizes features of individualized
instruction within the scope of an activity program., McDade confirms
this belief:
. . . in small-group and individual work the pupil has the
opportunity for maximum activity. The small-group situation
is social, for the pupil is actively dealing with personalities
and things. In individual work the social element is absent
and he learns to deal with ideas and things consecutively and
independently. Each of these two 'active pupil' techniques has
inestimable values for education.%
Durrell, who has initiated much of the experimentation in team

learning, has encouraged research using pairs, teams of three, and groups

of five. Many studies have been conducted under his guidance. He con-

lponald D. Durrell, Improving Reading Instruction (New York:
World Book Company, 1956), p. 129,

;Arthur I. Gates, "Implications of the Psychology of Perception
for Word Study," Education (May, 1955), 75:593.

3Leonard Koos, "Individualization Within the Teaching Group,"
School Review (April, 1933), 41:4:245,

4James E. McDade, "Individual Learning in an Integrated School
Program," Chicago Schools Journal (January-June, 1933), 15:58-67.
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tends that "There is seldom any type of learning which is not enhanced
by children working in pairs." He adds, however, that other groupings
are useful, and suggests, 'Children may be grouped or paired by the
teacher so that one child does not continually lean on others to get
his work done."l
McKim also proposes that the sizes of groups should be varied,
depending upon the learning task.
Gray has found that added motivation and increased proficiency
can be achieved in many areas through the use of small groups:
Experience shows very clearly that pupil development can-
not always be achieved most effectively as the child works
alone. Of great importance is the stimulus and added insight

which result when he works cooperatively with others in achiev-
ing common goals.

Experiments in Team Learning

Experimentation in team learning has not been widespread; yet
studies which have been conducted reflect findings which should encour-
age a wide area of research.

An early experiment in grouping was earried on with arithmetic
problem solving. Children in grades four and six were tested to deter-
mine whether they worked better in pairs or alone. Klugman found that

". . . when children worked in pairs they earned reliably higher scores

lpurrell, op. cit., pp. 129-130.

ZMargaret McKim, Guiding Growth in Reading (New York: The Mac-
millan Company, 1955), p. 326.

3William S. Gray (compiler and editor), Classroom Techniques in
Improving Reading (Chicago: University of Chicago Press, 1949), p. 23.
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than when they worked independently."l

Jones prepared graded study guides for use in paired practice in
sixth grade social studies, with 545 children comprising the population
of the study. She concluded, "Study guides were looked on with favor
by both teachers and children. Pupils delighted in the experiences in
paired practice, and teachers unanimously reported satisfaction in the
use of this multiple-recitation technique."

Bradley found that pairing techniques in the team-learning struc-
ture were conducive to growth when used with most second grade pupils.
However, slow learners were somewhat handicapped by being placed to-
gether.3

Campanero, in her study using team learning for organization and
recall gkills in grade four, found a rewarding mutual aid between chil-~-
dren who worked together. Her results indicated growth in social rela-
tionships, as well. Slow learners who worked together were inclined to
become discouraged and little progress was made.

In a study on word analysis using pairs in the experimental

lSamuel F. Klugman, "Cooperative versus Individual Sufficiency
in Problem Solving,'" Journal of Educational Psychology (February, 1944),
35:91-100.

2pnnie Lee Jones, '""Graded Study Guides for Sixth Grade Social
Studies" (unpublished Doctoral dissertation, Boston University, Boston,
1958).

3Mary A. Bradley, "The Construction and Evaluation of Exercises
for Providing Meaningful Practice in Second Grade Reading'" (unpublished
Doctoral dissertation, Boston University, Boston, 1957).

“Lena Campanero, ''Graded Lessons for Use of Study Teams: Grade
Four" (unpublished Master's thesis, Boston University, Boston, 1956).
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group on constructed material, Catterson found statistically significant
gains at the ,01 level of confidence in favor of the experimental group
in reading achievement. She found higher significance for her paired
groups in speed of reading, vocabulary, word pronunciation, and visual
memory.1 According to Catterson:

The pressure of numbers of children, increased emphasis on
social development, the addition of subject matter to the cur-
riculum, and the demand for greater efficiency among classroom
teachers has meant that much attention has been directed of
late to the development of improved materials and techniques
for the classroom, There has been, therefore, much interest
and research in the area of team learning, self-direction, and
subject grouping, as modes of saving teacher and pupil time,
and improving pupil achievement .2

McHugh conducted a study in Dedham, Massachusetts, ". . . to
initiate and evaluate methods for adapting instruction in the inter-
mediate grades to the learning needs of children in reading, arithmetic,
spelling, and language."3 Specific areas of investigation were:

1. Reading: silent and oral reading, word and study skills,
comprehension, and correction of reading difficulties.

2. Arithmetic: meaning, computation, problem solving, and
skills.

3. Spelling: mastery of spelling words in text, word meaning
and imagery, transfer of spelling words to writing, and
personal spelling lists.

4. Language: outlining, creative writing, proofreading, usage,
and mechanics of writing.

In the program of individualized instruction, McHugh compared

1Jane H. Catterson, '"Inductive Versus Deductive Methods in Word
Analysis in Grade Five' (unpublished Doctoral dissertation, Boston
University, Boston, 1959), pp. 148-154.

2Tbid., p. 37.

3McHugh, op. cit., p. 53.

41bid.
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an experimental population and a control population. The experimental
group comprised all children and classrooms in the intermediate grades
in the 1958-1959 school year; the control group consisted of all chil-
dren and classrooms in the intermediate grades in the 1957-1958 school
year. Each teacher served as his own control. In measuring the aver-
age achievement, McHugh found:
1. Grades five and six made gains which were statistically
significant.
2. At fourth grade level the mean gain of .59, with a stand-
ard error of 1.29, resulted in a critical ratio of .46,
which was not statistically significant.
3. At fifth grade level the mean gain of 4.74, with a stand-
ard error of 1.31, resulted in a critical ratio of 3.62,
which was statistically significant at the .0l level.
4, At sixth grade level the mean gain of 2,60, with a stand-
ard error of 1.31, resulted in a critical ratio of 2.60,
which was statistically significant at the .0l level,l
Manning also conducted a program of individualized instruction
in the Dedham schools ". . . to provide maximum learning opportunities
in the content subject areas of social studies, literature, and science
within the framework of the regular classroom."2
The experimental group for this study comprised pupils in the
fifth and sixth grades in the Dedham schools in the 1958-1959 school
year. The control group comprised all children and classrooms in the

intermediate grades in the 1957-1958 school year. Twenty-three teachers

served as their own controls. Only grades five and six were used in the

lMcHugh, op: cit;

2John Chorlton Manning, "Evaluation of Growth in the Content
Subject Areas of Literature, Social Studies, and Science in a Program
of Individualized Instruction'" (unpublished Doctoral dissertation,
Boston University, Boston, 1960), p. 180.
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evaluation of this program. No data are provided for grade four.
Manning reported the following results for the total population:

1. For grades five and six there was a slight difference
favoring the experimental population in combined social
studies; however, the difference was not statistically
significant.

2. In grades five and six there were highly significant
critical ratios favoring the experimental group in the
comparison of literature mean achievement scores.l

Pertinent to the current study, Manning's data revealed that "In
geography the experimental population was significantly superior to the
control group. At both the fifth and sixth grade levels the individual-
ized instruction groups showed gains statistically significant at the

2
.01 level of confidence."

Jameson's earlier findings on children's preferences tend to be
substantiated in current studies. Her intent was to determine how chil-
dren prefer to carry out assignments and to discover ways children en-
joy working to the best advantage of their interests. She wrote:

1) In almost all cases the difference between partmer

participation and group participation is slight, but
most of the groups prefer partner participation;

2) individual participation is chosen least of all by all
groups;

3) the groups with below average Mental Age and high Mental
Age of each grade show variations, i.e. children with
low Mental Age prefer guidance rather than independence
and children with high Mental Ages for a grade prefer to

work independently or in larger groups,

Culliton conducted a study ". . . to determine the effect on re=-

21bid., p. 184.

lManning, op. cit., p. 183,

3vivian Jameson, 'Children's Preferences in Types of Assign-
ments" (unpublished Master's thesis, Boston University, Boston, 1951).
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1
tention of expository material using different size discussion groups."

The material was developed for individuals, pairs, teams of three and
groups of five, He found that the size of the group appeared to be a
factor in retention. Results of this study indicated that children
showed greater retention of the material when they worked in groups of
three.

In Phase I of this study, four stories were read silently by the
pupils, four stories were read orally to the pupils by the teacher, and
four films were watched by all. Three sets of questions were written
for each lesson, consisting of short answer, multiple choice, or multiple
answers, Culliton found:

Retention was better when pupils worked in groups of three.

The difference between the individual and the group of three
was significant at the .01 level of confidence. Although the
differences between groups of two and three and three and five
were not statistically significant, each favored the group of
three.?2

In Phase II of the study, four stories were read silently and
four stories were read orally to the pupils by the teacher. Two sets
of questions were written for each of the lessons, one requiring elab-
orative thinking, the other critical thinking. In Phase II, Culliton
found:

Retention was greatest when children worked in groups of

three. The difference between the individual and the group
of three, and groups of three and five were both statistically

1Thoma3 E. Culliton, Jr., "Group Size in Relation to the Discus-
sion Tasks in Learning" (unpublished Doctoral dissertation, Boston Uni-
versity, Boston, 1961).

21bid., p. 117.
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significant at the .01 level of confidence. The difference
between groups of two and three was not statistically signifi-
cant but favored the groups of three.l
The application of grouping techniques to content area subjects
is gradually being accepted in elementary school programs. Jarolimek
cautions that '". . . the question today is not one of whether there are
to be provisions for individual difference but how the adjustments and
adaptations should be made within the frame-work of the self-contained
elementary classroom.“2
Drummond and Sloan have suggested a possible approach: "It is
frequently helpful to divide the class into groups for the map and globe
study following each unit. At times, you may find it more valuable to
have each child work individually with a map."3
Michaelis, too, emphasizes the need for experimentation with the
current techniques of grouping for instruction in the social studies:
"The success of the social studies program depends to a large degree
upon the teacher's skill in developing and utilizing group processes
in each unit of work that is developed.“4
There remains a vast need for further research into grouping for

instruction. Culliton writes:

leulliton, op. cit.
2jarolimek, op. cit., p. 107.
3Harold D, Drummond and Fred A. Sloan, Jr., Teachers' Manual for

A Journey Through Many Lands, Stull-Hatch Series (Boston: Allyn and
Bacon, Inc., 1960), p. 7.

4Michaelis, op. cit., p. 158.
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Team learning is only one of a large cluster of elements
which may be used to improve the amount and quality of learning.
It may combine with any of a number of types of motivation, as-
signments, arrangements, enrichments, teaching aids and class=-
room and school organization. In order to evaluate its merits
separately, a number of experimental designs may be made in
which all motivating and structural factors may be held constant,
with %ndividual versus team activity being the independent vari-
able.

Current research recommends further study in specific areas of

the curriculum to determine the effects of teams on learning.

leulliton, op. cit., p. 120.



CHAPTER II

PIAN OF THE STUDY

The purpose of this study was to develop a planned program in
social studies to teach basic map skills in the fourth grade, using
varied-size groups. The map skills lessons were self-directed and were
evaluated on the basis of their use by individuals, pairs, and teams of
three.

A population was secured which provided three experimental
groups and a control group. These classes were within a cooperating
school system which was willing to allow the experimental classes to
devote approximately six weeks to an intensive program in map skills
instruction. The approach to the lessons in the experimental groups
was through team-learning. All formal social studies instruction was
delayed until after the map skills lessons were completed. Since the
lessons were self-directed, the teachers of experimental classes pro-
vided no implementation to the lessons. All map skills learning during
the teaching phase of the study was derived from the planned lesson
sheets and activities.

The Control Group followed the prescribed program in social
studies at the fourth grade level.

Standardized tests were selected to measure intelligence and to
determine map skills knowledge at the initial phase of the study. Tests
on the planned map skills lessons and on social studies factual knowl-

edge were constructed,

w45
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Retention and achievement were measured at the close of the ex-
perimental teaching period, at a delayed testing in June, and at a
second delayed testing in September, after the summer vacation.

Many available resources were analyzed to select the map skills
which were included in the lessons. Since the teaching lessons were
so important to the plan of the study, they have been presented sep-

arately in Chapter III.

Development of the plan. The social studies textbooks being

used in the various fourth grade classes, as well as current fourth
grade social studies textbooks and recent publications, were analyzed
to ascertain the terminology and concepts that were included in the
study.

Lessons were constructed for a self-directed activity program.
Each set of lessons taught new map skills and reviewed map skills of
previous lessons. There was no inclusion of any social studies factual
data in the experimental teaching lessons. This was an intensive pro-
gram of map skills instruction, with all social studies facts and text-
book references delayed until the end of the experimental teaching
period.

In order to make the lessons self-directed, answer keys were pro-
vided on the back of lesson sheets, which included activity exercises.
Every child, whether he was assigned to work alone, in a pair, or in a
team of three, maintained a folder of completed lessons so there could
be a reference for review. Time limitations were set on a weekly lesson

pattern. Children in the experimental groups who were able to complete
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the week's assignment were encouraged to review, to refer to maps and
globes in the classroom, and to utilize supplementary references for
self-enrichment. Sufficient time was allotted for the children in the
study to complete the week's work sheets. Teachers were advised to
maintain flexibility in groupings, to allow for pupil absence and to
be alert to the social aspects of team learning.

To avoid teacher variability, no teaching and no correcting were
done by the teacher. The plan of the experiment specified that the
teacher was to provide no assistance in relation to the map concepts
during the experimental teaching period. The major responsibilities
of the teacher were to arrange heterogeneous groups for the pairs and
teams of three, to see that the groups were performing effectively, and
to assist in vocabulary recognition when an individual or group seemed
unable to read a new word. Since formal instruction in the use of the
dictionary did mot begin until later in the fourth grade, it was not

feasible to recommend dictionary usage for word analysis.

Selection of the population. Permission to conducq the study
was readily granted by the superintendent of schools of an industrial
city within a twenty-five-mile radius of Boston. Approval was given
on the plan to use twenty-five of the forty-four fourth grade classes
in the school system.

The writer met with the elementary supervisor of Grades Four,
Five, and Six to select the teachers who would be invited to partici-
pate in the study. Selections were based on teacher ability, cooper-

ativeness, flexibility to adjust to the team-learning approach, and
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the relative location of the school within the city in order to provide
for a diversity of backgrounds. Principals were contacted for approval
to permit classes within their schools to partake in the study. Twenty-
seven teachers were invited to participate; however, twenty-five teachers
were finally included in the initial plan.

A meeting with the selected teachers and principals, represent-
ing eleven elementary schools, was held on October 5, 1960. Copies of
the plan of the study were presented and their cooperation was requested.
A sample of the lessons was distributed to all present and a demonstra-
tion was conducted to show the varied-size groups at work on the lessons
--individuals, pairs, and teams of three.

When a school had more than one fourth grade classroom partici-
pating in the study, all of the classes were either control or experi-
mental.

Description of the groups. The population was divided into four

groups. The Control Group continued on the prescribed social studies
program of the school system. Map skills were introduced as they ap-
peared in the textbook or in the general course of study. No deviation
from the regular program was made. Forty minutes per day were devoted
to the teaching of social studies.
- There were three experimental groups, which will henceforth be
designated as Experimental Group I, Experimental Group I1I, and Experi-
mental Group III.

Children in the three experimental groups received the same

self-directed map skills lessons and worked on them without teacher aid.
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These children had no additional instruction in social studies through-
out the length of the teaching phase of the study. Forty minutes per
day, the prescribed time allotment for the social studies period, were
allowed for the lessons.

The three experimental groups differed in that the children in
Experimental Group I worked on the lessons alone; those in Experimental
Group 1I worked in pairs; and those in Experimental Group III worked in
teams of three.

The small groups were assigned by the classroom teacher.

Administration of the initial tests. The initial tests were ad-

ministered by the classroom teachers during the week of October 10, 1960
to 766 children in the twenty-five classes. To assure uniformity in
the administration of the tests, directions and samples were given to
each teacher with individual instructions.

The initial research instruments used in this study consisted
of the following:

1. Kuhlmann-Anderson Intelligence Test1

2. Iowa Tests of Basic Skills--Map Reading section

c. Map Skills Test

1F. Kuhlmann and Rose G. Anderson, Kuhlmann-Anderson Intel-

ligence Tests, Form C (Princeton, New Jersey: Personnel Press, Inc.,
1952).

25, F. Lindquist and A. N. Hieronymus, Iowa Tests of Basic
Skills, Form I and Form II (Boston: Houghton Mifflin Company, 1956).
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Kuhlmann-Anderson Intelligence Test

The Kuhlmann-Anderson Intelligence Test (Form C) was adminis-
tered by the participating school system as part of their regular test-
ing program. Results were recorded directly from the Class Record
Sheet., For the purpose of this study, chronological ages and mental
ages were used in equating the population. Data were based on an
October 1, 1960 testing date.

Purpose. The purpose of the Kuhlmann-Anderson Intelligence Test
is stated in the manual as "the measurement of mental development of
school-age children and young people . . . in order to estimate their
capacities for learning."

Validity. The validity of the Kuhlmann-Anderson Intelligence
Test is based on: (1) data that show their power to discriminate among
successive levels of chronological age by comparing the scores of suc-
cessful pupils with the scores of less successful ones; (2) data on
intercorrelation among the subtests in the scales and between subtests
scores and total scores; and (3) reports of results of researchers who
have used the test.

Allen reports concurrent validity evidence of correlations of
.66 to .84 with a "widely used achievement test.”l

Dearborn and Rothney provide congruent validity evidence. They

found the median I.Q. obtained in three administrations of Kuhlmann-

1Mildred M. Allen, '"The Relation Between Kuhlmann-Anderson Tests
and Achievement in Grade IV," Journal of Educational Psychology (1944),
35:229-239,
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Anderson Tests agreed exactly, or within one or two points, with the
median I.Q.'s obtained by three administrations of the most widely used
individual test of mental ability.l
Reliability. The reliability of this test is described by
Garrett:
The reliability of the test is high in terms of the split-
half coefficient and the standard error of a score (5.5 points
of I.Q.) compares favorably with the same error of measure-
ment in the 1937 Stanford-Binet.Z2
Split-half reliability coefficients for the Kuhlmann-Anderson

Intelligence Test are based on total raw scores for 100 pupils in each

grade group under both timed and untimed conditions:

Grade Timed Untimed
T T

3 .95 % .01 .89 T .92

5 .94 + .01 .92 + .02

7 .96 ¥ 01 95 % .02

9 57 & 01 97 % 01

These scores were corrected by the Spearman-Brown formula.

Description of the test. There are nine forms to the Kuhlmann-

Anderson Intelligence Tests, ranging from kindergarten usage (Form K)
through high school usage (Form H). Each of the battery booklets con-
tains ten tests. A median score of the ten tests in the booklet pro-

vides a child's mental age.

lWalter F. Dearborn and John W. M. Rothney, Predicting the
Child's Development (New York: Sci-Art Publishers, 1941).

2Henry E. Garrett, The Fourth Mental Measurements Yearbook,
ed. Oscar K. Buros (Highland Park, New Jersey: Gryphon Press, 1953).
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Segal describes the Kuhlmann-Anderson Intelligence Tests as one
of the "best all around group intelligence tests that give an overall
mental age.'" He considers them "unique in use of medial mental age
scores on separate tests to arrive at Mental Age of pupils, thus obtain-
ing I.Q.'s less affected by extreme scores on any subtest caused by some
extraneous influence."l

Norms. The norms for this test were established on more than
30,000 school children in the various grades. These children were ''rep-

2
resentative of the country as a whole."

Towa Tests of Basic Skills

The Map Reading section of the Iowa Tests of Basic Skills was
selected as an instrument to measure knowledge of map skills. Alithough
the test included 89 items ranged in a graded progression of difficulty
from grades three to nine, time limits and grade boundaries were dis-
regarded for the purpose of this study. Teachers were instructed to
permit their classes to begin on Item I and to continue as far as they
were able to with a maximum amount of time provided.

Purpose. The Iowa Tests of Basic Skills provide for 'the measure-
ment, at the third- to the ninth-grade levels, of certain skills in-
volved in reading, work-study, language, and arithmetic." The purpose

of this test is to: "(1) enable teachers and school officials to be-

lDavid Segal, The Fourth Mental Measurements Yearbook, ed. Oscar
K. Buros (Highland Park, New Jersey: Gryphon Press, 1953).

21pbid.,
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come more quickly and dependably acquainted with the educational ac-
complishments and abilities of each pupil, in order that instruction
and guidance may be better adapted to his individual needs, interests,
and abilities; (2) supply the teacher, counselor, pupil and parent
with important information needed for effective educational guidance;
and (3) provide the school official with an objective and dependable
basis for the evaluation of school and class achievement."l

Validity. The authors of the Iowa Tests of Basic Skills recom-
mend that the validity for the instrument should be primarily face
validity; that is, the close scrutiny of the examination and the de-
termination of its value for the tester's particular situation,

Reliability. The reliability coefficients for this test are
presented for each subtest at every grade level from three through
eight. Since only the Map Reading section of the Iowa Tests of Basic
Skills was used in the study, the reliability coefficients for this
phase are reported,.

Grade Reliability Coefficient

.70
.84
.84
.81
.76
.73

o~ oW

Description of the test. There are two forms of the multilevel

edition for Grades 3-9 of the Iowa Tests of Basic Skills. Form I and

Form II test the following:

1Lindquist and Hieronymus, op. cit.
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Vocabulary

Reading

Language
Spelling
Capitalization
Punctuation
Usage

Work-Study Skills
Map Reading
Graphs and Tables
References

Arithmetic
Arithmetic Concepts
Problem Solving

The Map Reading section of the Work-Study Skills was used in
this test. There are 89 multiple choice items for grades three to nine.
The children were allowed to start at the beginning of the Map Reading
section of the test and to proceed as far as they were able; therefore,
grade equivalents could not be used in the analysis of data.

Norms. The population on which the norms for this test are
based includes, at each of grades three to nine, children in regular
daily attendance at public schools throughout the United States. A
total of 74,174 pupils from 213 school systems in 46 states were in-

cluded in the normative sample.

Map Skills Test

Purpose. A map skills test was constructed by the writer to
determine: (1) knowledge of map skills at the initial phase of the
study and before the teaching of the lessons; (2) the amount of learn-
ing achieved at the end of the intensive program of instruction; (3)
retention and implementation of map skills through May of the academic

year on a delayed testing; and (4) retention of knowledge after the
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summer vacation on a second delayed test.

Description of the test. The test included 53 items, each of

which had four multiple choice answers. Responses were made on an
answer sheet. The test was administered to each child in the study at
four separate times by the classroom teachers. All answer sheets were
hand-scored by the writer.

Questions were prepared from the major concepts contained in the
lessons. This factor provided for curriculum validity.

Items tested knowledge of:

Cardinal directions
In-between directions
Earth concepts
Continents and oceans
Spheres and hemispheres
Imaginary lines

Time zones

Pattern map reading
Diagram reading
Geographic terminology

All items that were not covered in detail within the lessons
were eliminated from the Map Skills Test. Social studies factual data
had to be omitted from the Map Skills Test.

The tests were analyzed for mean and standard deviation as
measures of central tendency.

Reliability. Reliability on the Map Skills Test has been estab-
lished by the split-half technique with correlation computed by the
Pearson product-moment method and corrected by applying the Spearman-
Brown prophecy formula. The reliability for this test had been estab-

lished on the population used in the current study. The reliability

coefficient was based on 100 random cases arranged from the highest to
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lowest scores of the total population. The initial Map Skills Test was
used to establish the corrected reliability coefficient of .933.

The reliability coefficient was determined by the following
formulas:

Pearson Product-Moment

ZKY _ Zx ZZ

r = N
2 2
]/sz . _(ZN_Xl szz s gZNz)
Spearman-Brown
r — _2(rxy)
1 + rxy

A copy of the Map Skills Test may be found in the Appendix.

Equating of groups. Seven classes with a population of 203 were
designated as the Control Group; six classes with 188 as Experimental
Group I; six classes with 183 as Experimental Group II; and six classes
with 192 as Experimental Group III. A total of 766 children partici-
pated in the initial phases of the study. Heterogeneous grouping pre-
vailed in all of the classrooms.

The groups were equated on the basis of means of Chronological
Age, Mental Age, the Map Reading section of the Iowa Tests of Basic
Skills (Form II), and the Map Skills Test constructed by the writer.

Time schedule for the study. In all experimental classes, work

began on the lessons on October 17, 1960. Visits to the experimental

classes were made during that week and subsequent weeks. When special
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requests for help were made, it was possible to follow these up at once.
New weekly lessons were delivered each Monday morning. The
teachers in the experimental classes were instructed to allow 40 min-
utes per day, or 200 minutes per week, the time ordinarily allotted to
social studies, for the map skills lessons. No additional social studies
instruction was to be carried on during the use of the map skills lessons

in these classes.

The following schedule for the experimental classes was main-

tained:
October 10 through October 14, 1960 Preliminary Testing
October 17 through October 21, 1960 200 minutes
October 24 through October 28, 1960 200 minutes
October 31 through November 4, 1960 200 minutes
November 7 through November 10, 1960 160 minutes
November 14 through November 18, 1960 200 minutes
November 21 through November 23, 1960 120 minutes
Total working time 1080 minutes
November 28 through December 2, 1960 Final Testing
June 5 through June 9, 1961 Delayed Test A
September 25 through September 29, 1961 Delayed Test B

The testing schedule for the Control Group was the same as that

set up for the Experimental Groups:

October 10 through October 14, 1960 Preliminary Testing
November 28 through December 2, 1960 Final Testing

June 5 through Jume 9, 1961 Delayed Test A
September 25 through September 29, 1961 Delayed Test B

Testing at the close of the teaching period. The teaching les-

sons were concluded on November 23, 1960. The experimental population
had worked on the lessons for 27 days and had spent 40 minutes per day

on the work sheets. The total time spent was 1,080 minutes, or 18 hours,
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over a period of five and one half weeks. This was equivalent to the
time allotted to social studies on the regular program as prescribed by
the participating school system.

At the end of this period all children were administered the Map
Reading section of the Iowa Tests of Basic Skills, Form I, as well as
the Map Skills Test. Illness, transfers, and drop-outs reduced the
number of children to 748.

Administration of the delayed testing in June. During the week

prior to June 5, 1961, teachers of both control and experimental groups
were notified that a retention test would be administered. This in-
formation had been withheld so that no additional practice would be
provided. These tests included the Map Reading section of the Iowa
Tests of Basic Skills, Form II, and the Map Skills Test. At this time,
a Social Studies Fact Test was also administered.

Although the initial tests had been administered to 766 children
in the twenty-five classrooms, illness, transfers, drop-outs, and
equating procedures reduced the number of children to 570: 154 in the
Control Group; 137 in Experimental Group I; 146 in Experimental Group
II; and 133 in Experimental Group III. All statistics for the imitial
testing, the testing at the close of the experimental teaching period,
and the delayed testing in June were determined on the basis of this

population.

Social Studies Fact Test

Purpose. A Social Studies Fact Test was constructed by the

writer for administration during the two delayed testing phases of the
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study. The Social Studies Fact Test was to be administered in June of
the academic year of the study and the following September. The pur-
pose of this test was to determine what effect the concentrated, inten-
sive map skills program had upon the experimental groups and to compare
the social studies learning of the experimental and control groups.
Since the experimental group had no social studies instruction for a
period of five and one half weeks during the map skills lessons, it

was necessary to determine how this group compared to the control group
which followed the prescribed curriculum and studied map skills as they
appeared in the textbook.

Description of the test. The Social Studies Course of Study for

the participating system was used as a basis for the form of the test.
All textbooks being used within the school system were examined to as-
certain common usage of vocabulary. The selection of items from the
material covered during the academic year provided curriculum validity.
Areas which made up the units of study in the fourth grade Course
of Study included:
United States
Local community
Jungle
Desert
Far North
Netherlands
Switzerland
Norway
A total of 153 items was included. Each area appeared on a sep-
arate page. Items included matching, true-false, multiple choice, and

categorizing. The last three pages of the test measured recognition of

facts pertinent to groups of the aforementioned areas of study.
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The tests were administered by the classroom teachers. Direc-
tibns were prepared and given to the teachers prior to each testing
session. No time limit was established in order to allow greatest ef-
ficiency within a maximum time allotment.

All tests were hand-scored by the writer,

Reliability on the Social Studies Fact Test. Reliability on the

Social Studies Fact Test has been established by the split-half tech-
nique with correlation computed by the Pearson product-moment method
and corrected by applying the Spearman-Brown prophecy formula. The
reliability for this test has been established on the population used
in the June retention test, known as Retention Test A, in the current
study. The reliability coefficient was based on 100 random cases from
the total of 570, arranged from the highest to the lowest scores. The
corrected reliability coefficient was .872.

The reliability coefficient was determined by the following

formulas:

Zx 2y
Z o Pearson Product-

r = 3
(& x!z (= 112 Moment
b&Z:KZ =N \lzfyz - N
% = _2(rxy) Spearman-Brown
1l + rxy

Sample items of the Social Studies Fact Test follow.

Administration of the delayed testing in September. On Septem-

ber 25, 1961, a retention test was given to all children in the pre-
vious school year's study to determine retention after the summer's

vacation. All children in the study were readministered the Map Read-
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ing section of the Iowa Tests of Basic Skills, Form I, the Map Skills
Test, and the Social Studies Fact Test. Due to illness, summer trans-
fers, and summer drop-outs, the data for the September retention test
included 521 children: 144 in the Control Group; 124 in Experimental
Group I; 132 in Experimental Group II; and 121 in Experimental Group III.

Pupil questionnaire. A pupil questionnaire was distributed at

the end of the teaching period to all children in the experimental pop-
ulation. This questionnaire was developed to ascertain the reaction of
the pupils to the map skills lessons and the social aspects of working

in small teams. The questionnaire follows.

To the pupil: Now that the lessons in map skills have been completed,
I would like to have you answer some questions for me,
1. Which team did you work in?
alone

pairs

groups of three

2. a. Do you think team work is fun? (Answer if you worked in twos
or threes)

b. Why?

3. Have you new friends because you worked with them in groups?
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4. a. Did you enjoy these lessons?

b. Why?

5. Have you found map work easier because of these lessons?

6. Would you rather have the teacher explaining the work and cor-
recting papers or did you like learning from the lessons, doing

the activity and correcting your own work?

7. a. Do you think you would like to try team work in other sub-

jects?

b. Why?

8. a. Have you done any map work in your spare time in school or

at home?

b. What kind?

9. Have you used any maps recently that you were able to read be-

cause of these lessons?

Results of the questionnaire will be found in the Analysis of

Data chapter.
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Teacher evaluation form. A form was distributed to all teachers

in the experimental group to determine their reaction to the lessons
and to the team-learning approach in Social Studies.

The questionnaire follows.

Teacher Participant Evaluation Scale
1. Did you enjoy being a part of the map skills experiment?

2, a, 1f so, what feature of the study did you enjoy most?

b. What feature of the study did you enjoy least?

3. Could you offer any suggestions for the improvement of these lessons?

4. Which size group was your class involved in?
working alone
working in pairs
working in teams of three

5. Have you ever had small team work before?

6. If so, in what subject areas have you had children working in pairs



10.

s

12,

62

or teams of three?

Do you think you will continue team work in the area of social

studies?

. In what other areas would you like to try team work?

Did you notice social improvement in the behavior patterns of the

children?

Were any groups ineffective?

If so, in what ways?

Have you noticed any changes of attitude toward map skills in the
total class scene due to the intensive study?

a. Yes
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13. a. Have children in your class shown initiative beyond the lessons

to do extra map work?

b. What kind?

14, Do you intend to use these lessons to supplement your textbook

study of maps throughout the year?

15. Have you found children using maps and globes more freely than pre-

vious classes had?

16. Do you have the following equipment in your classroom?
a. Wall maps
b. Globe
c. Encyclopedia

d. Atlas

e. Social Studies text Name:

Publisher:

Date of Publication:

f. Supplementary texts for social studies

17. Do you use any of the following in social studies lessons?
a. Sound Projector
b. Filmstrip Projector
c. Opaque Projector
d. Phonograph

e. Tape Recorder
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Results of the teacher evaluation will be found in the Analysis

of Data chapter.



CHAPTER III

DEVELOPMENT OF THE LESSONS

In order to conduct the study, it was necessary to develop a
series of lessons for a planned program in social studies to teach
basic map skills in the fourth grade using varied-size groups.

The development of the lessons was initiated with an extensive
review of the literature to determine the map skills most common to
the fourth grade curriculum. All of the map skills which are usually
introduced at the fourth grade level had to be considered in order to
develop a concentrated and intensive program.

The map skills which were suggested in the review of research
were matched with map skills which appeared as goals of current fourth
grade social studies textbooks and various courses of study.

Since the prepared lessons were to be used in a particular com-
munity, it was then necessary to ascertain if the map skills were or-
dinarily introduced in the fourth grade classes of the cooperating school
system., It was found that the participating school system used a multi=-
text program in social studies, with textbooks ranging from a 1928 pub-
lication date to a 1955 publication date. Some of the schools were
using the same textbooks, although revised editions appeared in certain
classes in the study.

Textbooks within the fourth grade classes of the participating
school system and the publication dates of textbooks being used included

the following:
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CHAPTER IV

ANALYSIS OF DATA

The purpose of this study was to develop and evaluate a planned
program in social studies to teach basic map skills in the fourth grade
using varied-size groups--individuals, pairs, and teams of three,

The data were analyzed to determine:

1. The size group which produces the greatest amount of map

skills learning

2. The size group which shows the greatest amount of retention

3. The size group which shows the greatest amount of social

studies fact knowledge

4. The effect of the map skills lessons upon children of dif-

ferent intelligence levels and between boys and girls

5. The evaluation made by the children and teachers of the pro-

cedures.

A total of 570 children comprised the four groups on which the
data were based.

The Control Group followed their prescribed Course of Study in
social studies with no deviation in the instructional program.

Children in Experimental Groups I, II, and III received the same
self-directed map skills lessons for twenty-seven days. However, chil-
dren in Experimental Group I worked on the lessons alone; children in
Experimental Group II worked in pairs; and children in Experimental

Group III worked in teams of three. There was no teacher aid provided.

-78~-
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All formal social studies instruction was delayed until the close of
the teaching phase of the study.

All tests used in the evaluation of pupils were hand-scored.
The statistical procedures used in analyzing the data were measures of
central tendency and variability. The critical ratio between means was
used to determine the level of confidence; the .01 level of confidence
was used to reject the null hypothesis,

The groups were equated on chronological age, mental age, the
Map Reading section of the Iowa Tests of Basic Skills, and the Map
Skills Test.* Tables 1 through 8 show the results of the equating.

Table 1 shows the distribution of chronological ages in months

for the four groups in the study.

*The Map Skills Test was constructed by the writer. A copy of
this test may be found in the Appendix.
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TABLE 1

DISTRIBUTION OF CHRONOLOGICAL AGES

Frequency
Ages in Months Codtrol Experimental Experimental Experimental
Group Group I Group IT Group ITT

138 - 140 2 1 2

135 - 137 2 3 1

132 - 134 2 2 2 1

129 = 131 1 3 3 3

126 - 128 4 5 7 |

123 - 125 6 6 4 7

120 - 122 6 5 5 4

117 - 119 11 13 9 8

114 - 116 9 10 5 11

111 - 113 26 23 17 19

108 - 110 33 22 23 26

105 - 107 22 15 32 18

102 - 104 16 22 22 21

99 - 101 14 11 13 9
N 154 137 146 133
Mean 111.34 111.34 111.37 111.37
S5.D. 8.40 8.04 8.94 8.52

The chronological ages in the Control Group, Experimental Group
11, and Experimental Group III ranged from 99 to 140 months, or 8
years-3 months to 11 years-8 months, with means of 111.34, 111.37, and
111.37 months and standard deviations of 8.40, 8.94, and 8.52, re-
spectively.

The chronological ages in Experimental Group I ranged from 99
to 134 months, or 8 years-3 months to 11 years-2 months, with a mean
of 111.34 months and a standard deviation of 8.04.

Table 2 shows the comparison of chronological ages for the four

groups.
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TABLE 2

COMPARISON OF MEAN CHRONOLOGICAL AGES

Group No. Mean S.D. S.E.n Diff.n S.E.q C.R.
Eonges. I 137 11134 8.04 .ear 9 % .00
Efcﬁtéi; i iig iﬁ : g? g 132 . ?ZE <03 1.00 .03
g:gi?:;.ln igg iﬁgg g:gg ?g; .03 1.00 .03
Eeb.Gep.lr 14 11137 B.e4 a0 0 Lol .03
BapGrp Il 133 1137 8.2 g (0 1oL .03
Bxp.GipIIl 133 11137 s.s2 .73 00 105 .00

The chronological ages of pupils in the four groups were com-
parable, showing that the groups had been equated on this measure.
Table 3 shows the distribution of mental ages in months for the

four groups in the study.



82

TABLE 3

DISTRIBUTION OF MENTAL AGES

Frequency
Ages in Months Control Experimental Experimental Experimental
Group Group I Group II Group III

141 - 143 2 1 1

138 - 140 1 2 1

135 - 137 2 2 2 2

132 - 134 3 3 5 4

129 - 131 6 6 6 6

126 - 128 4 16 9 17

123 - 125 26 10 23 15

120 - 122 27 19 21 19

117 - 119 18 22 12 15

114 - 116 24 15 20 7

111 - 113 20 22 18 16

108 - 110 15 14 19 19

105 - 107 2 2 6 8

102 - 104 4 4 3 4
N 154 137 146 133
Mean 118.55 118.50 118.37 118.36
S.D, 7.47 7.68 7.98 8.37

The mental ages in the Control Group, Experimental Group II,
and Experimental Group III ranged from 102 to 143 months, or 8 years-
5 months to 11 years-1l months, with means of 118.55, 118.37, and
118.36 months and standard deviations of 7.47, 7.98, and 8.37,
respectively.

The mental ages in Experimental Group I ranged from 102 to 140
months, or 8 years-5 months to 11 years-8 months, with a mean of
118.50 months and a standard deviation of 7.68.

Table 4 shows the comparison of mean mental ages for the four

groups.
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TABLE 4

COMPARISON OF MEAN MENTAL AGES

Group No. Mean S.D. S.E.n Diff.n S.E.g C.R.
Sopm 137 WASD wes s BS  BE BB
CenGep.II 146 118037 7.08 661 18 .8 .20
Coees.iIi 133 1le.36 637 q26 1 8 .20
BapGro I 146 118037 7.98 .esL I3 .98 .4
oG, III 133 118,36 837 .726 M .98 .14
Eeom.ITr 193 118,36 897 .92 0L 98 ml

The mean mental ages of pupils in the four groups were com-
parable, showing that the groups had been equated on this measure.

Table 5 shows the distribution of scores on the initial test
of the Map Reading section of the Iowa Tests of Basic Skills (Form 2),

for the four groups in the study.
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TABLE 5

DISTRIBUTION OF SCORES ON THE INITIAL TEST OF THE MAP READING SECTION
OF THE IOWA TESTS OF BASIC SKILLS (FORM 2)

Frequency
Scores Control Experimental Experimental Experimental
Group Group I Group II Group III
57 - 59 1
54 - 56 1
51 = 33
48 - 50 1
45 - 47 1
42 - 44 3 1
39 - 41 2 4
36 - 38 1 4 3 2
33 = 35 9 7 6 8
30 - 32 14 8 5 8
27 - 29 15 8 18 12
24 - 26 22 22 14 13
21 - 23 22 14 15 18
18 - 20 26 20 21 17
15 - 17 18 20 30 21
12 - 14 19 19 20 16
9 - 11 5 8 7 6
6 - 8 1 1 1 4
3= 5 2 1 1 3
0~ 2 1
N 154 137 146 133
Mean 21.59 21.43 21.33 21.21
S.D. 6.93 8.49 8.46 8.40

The scores for the Control Group on the Map Reading section of
the Iowa Tests of Basic Skills ranged from 3 to 38, with a mean of
21.59 and a standard deviation of 6.93; Experimental Group I, from 0
to 56, with a mean of 21.43 and a standard deviation of 8.49; Experi-
mental Group II, from 3 to 59, with a mean of 21.33 and a standard
deviation of 8.46; and Experimental Group III, from 3 to 44, with a

mean of 21.21 and a standard deviation of 8.40.
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Table 6 shows the comparison of mean scores on the initial test

of the Map Reading section of the Iowa Tests of Basic Skills (Form 2),

for the four groups.

COMPARISON OF MEAN
OF THE MAP READING SECTION OF

TABLE 6

SCORES ON THE INITIAL TEST
THE IOWA TESTS OF BASIC SKILLS (FORM 2)

Group

No.

Mean

S.D. S.E. Diff., S.E.q C.R.

m
Eepcep.I 137 21043 a4 723 -6 .91 .18
Boo e i 16 2138 646 .70 0 B B .
Eiﬁfé?;.zxz igg 31:3? 3123 :;g; .38 .92 41
o GoIr 46 2133 846 oo 10 Lol 09
Blemltr 133 3L21 840 e 22 Lo .m
B G I 193 2121 sap jg8 A2 Lol .1

The mean scores in all groups were comparable with no statisti-

cally significant difference between any of the groups. This would

indicate that the groups had been equated on this measure.

Table 7 shows the distribution of scores on the initial Map

Skills Test for the four groups.
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TABLE 7

DISTRIBUTION OF SCORES ON THE INITIAL MAP SKILLS TEST

Frequency
Scores Control Experimental Experimental Experimental
Group Group I Group IT Group III
48 - 50 1
45 - 47
42 - 44 1 2 2 1
39 - 41 3 1 2
36 - 38 3 4 4 4
33 - 35 3 7 3 5
30 - 32 7 12 8 s
27 - 29 11 15 9 12
24 - 26 28 18 15 12
21 - 23 29 12 34 20
18 - 20 24 13 24 23
15 - 17 25 20 23 27
12 - 14 11 12 12 16
9 - 11 7 14 6 3
6 - 8 1 6 2
3 - 5 1 1
0o- 2 1 1
N 154 Lol 146 133
Mean 21.55 21.41 21.39 21,39
S.D. 6.87 8.85 7.23 126

The scores for the Control Group on the initial Map Skills Test
ranged from 3 to 44, with a mean of 21.55 and a standard deviation of
6.87; Experimental Group I, from 0 to 50, with a mean of 21,41 and a
standard deviation of 8.85; Experimental Group II, from 0 to 44, with
a mean of 21.39 and a standard deviation of 7.23; and Experimental
Group III, from 3 to 44, with a mean of 21.39 and a standard deviation
of 7.26.

Table 8 shows the comparison of scores on the initial Map Skills

Tests for the four groups.
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TABLE 8

COMPARISON OF MEAN SCORES ON THE INITIAL MAP SKILLS TEST

Group No. Mean S.D. S.E. Diff. S.E.q C.R.
Bep.Grp.I 137 2Lal ses 73 M % S
gg;?é:;.u 146 21039 7.23 399 ~16 82 19
Bep.Grp.IIT 133 2139 7.6 Lees 16 8 .19
BeGrp Il lu6 2138 7.2 ses 02 % .02
Eep.Orp 1T 135 2139 706 g9 02 98 .02
Ep.Crp I 133 213 7.6 65 00 87 .00

The means in all groups were comparable with no statistically
significant difference between any of the groups. This would indicate
that the groups had been equated on this measure.

The four groups were comparable on the basis of chronological
age, mental age, the Map Skills section of the Iowa Tests of Basic

Skills, and a Map Skills Test.

The experimental teaching period was conducted for twenty-seven
days. It will be recalled that all experimental groups were given the
same lessons; however, Experimental Group I worked as individuals, Ex-
perimental Group II worked in pairs, and Experimental Group III worked

in teams of three. The Control Group followed the prescribed Course
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of Study in social studies.
Table 9 shows the distribution of scores on the Map Reading
section of the Iowa Tests of Basic Skills (Form 1), for the four groups

at the end of the teaching period.

TABLE 9

DISTRIBUTION OF SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS (FORM 1)
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD

Frequency
Scores Control Experimental Experimental Experimental
Group Group 1 Group II1 Group IIL
63 - 65 3
60 - 62 1 1
57 - 59 1 3
54 - 56 1 2
51 - 53 1 5
48 - 50 3 3 7
45 - 47 L 3 6
42 = 44 4 6 9
39 - 41 1 4 13 17
36 - 38 3 8 20 13
33, = 35 5 7 25 12
30 - 32 14 17 20 15
27 - 29 25 29 31 17
24 - 26 22 17 12 10
21 - 23 24 17 4 7
18 - 20 25 12 8 1
15 = 17 15 7 2
12 - 14 14 4 3
9 - 11 4 2
6 - 8 1
3 -5 2 1
N 154 137 146 133
Mean 21.42 27 .65 32.46 36.13
S.D. 6.75 9.30 6.99 10.83

The scores for the Control Group omn the Map Reading section of

the Iowa Tests of Basic Skills ranged from 3 to 41, with a mean of



89

21.42 and a standard deviation of 6.75; Experimental Group I, from 3
to 62, with a mean of 27.65 and a standard deviation of 9.30; Experi-
mental Group II, from 18 to 59, with a mean of 32.46 and a standard
deviation of 6.99; and Experimental Group III, from 12 to 65, with a
mean of 36.13 and a standard deviation of 10,83.

Table 10 presents a comparison of the mean scores on the Map
Reading section of the Iowa Tests of Basic Skills at the close of the

experimental teaching period for the four groups.

f'l

TABLE 10 /

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION
OF THE IOWA TESTS OF BASIC SKILLS (FORM 1)
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD

Group No. Mean S.D. S.E.m Diff.q S.E.4 C.Ra
Bep.Gre.1 137 27.65 9.40 .jos 623 .89 7.00
gi:?é?;.n 122 iiﬁ g:;g :gz?p; 11.04 79 13.97
Eiﬁ?é?;.m igg gég 18:;5:, :ggg 14.71 1.09  13.50
Ba.Grp. Il 146 3248 699 a9 48l .92 5.3
Eiﬁigﬁﬁfn ﬁ; %2?3 13:32 :ggg 8.48 1.18 7.19
Exp.Gip.III 133 36.13 10.83 o3 367  Llo 3.3

The mean score was 21.42 for the Control Group, 27.65 for Ex-

perimental Group I, 32.46 for Experimental Group II, and 36.13 for Ex-
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perimental Group III.

A comparison of the mean scores shows all experimental groups
have significant differences at the .0l level of confidence over the
Control Group. An analysis of these data shows:

The difference between the Control Group and Experimental Group
I was 6.23, with a critical ratio of 7.00; the difference between the
Control Group and Experimental Group II was 11.04, with a critical
ratio of 13.97; and the difference between the Control Group and Ex-
perimental Group III was 14.71, with a critical ratio of 13.50. All
critical ratios in this comparison are highly significant at the .01
level of confidence, favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 4.8l between Experimental Groups I
and II. The critical ratio of 5.23 indicates a significant difference
at the .01 level of confidence, favoring Experimental Group II.

There was a difference of 8.48 between Experimental Groups I
and III. The critical ratio of 7.19 indicates a significant difference
at the .0l level of confidence, favoring Experimental Group III.

There was a difference of 3.67 between Experimental Groups II
and III. The critical ratio of 3.34 indicates a significant difference
at the .0l level of confidence, favoring Experimental Group III,.

A comparison of the mean scores of the experimental groups indi-
cates that the greatest gains were made by Experimental Group III, fol-

lowed by Experimental Groups II and I, respectively.
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Table 11 shows the distribution of scores on the Map Skills Test

for each of the groups at the close of the experimental teaching period.

TABLE 11

DISTRIBUTION OF SCORES ON THE MAP SKILLS TEST
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD

Frequency
Scores Control Experimental Experimental Experimental
Group Group I Group II Group III

51 53 5 10 14

48 50 9 18 25

45 = 47 2 14 18 21

42 44 3 15 29 20

39 41 4 22 27 18

36 38 4 12 20 15

33 35 5 14 10 8

30 32 11 17 5 6

27 29 19 11 5 5

24 26 19 5 3

21 23 19 6 1 I

18 20 35 3

15 17 21 2

12 14 11 2

9 11 1
N 154 137 146 133
Mean 23.50 36.48 41.29 42 .66
S.D. 7.59 8.94 6.54 6.18

The scores for the Control Group on the Map Skills Test ranged

from 9 to 47, with a mean of 23.50 and a standard deviation of 7.59;

Experimental Group I, from 12 to 53, with a mean of 36.48 and a stand-

ard deviation of 8.94; Experimental Group II, from 21 to 53, with a

mean of 41.29 and a standard deviation of 6.54; and Experimental Group

IIT, from 21 to 53, with a mean of 42.66 and a standard deviation of

6,18.
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Table 12 presents a comparison of the scores on the Map Skills

Test at the close of the experimental teaching period for the four

groups.
TABLE 12
COMPARISON OF SCORES ON THE MAP SKILLS TEST
AT THE END OF THE EXPERIMENTAL TEACHING PERIOD
Group No.  Meam S.D. S.E., Diff., S.E.q C.R.
Goniizal 154  23.50 7.59 .612
Exp.Grp.1I 137  36.48 8.94  .763 12.98 98 13.24
Control 154 23.50 7.59 .612
Exp.Grp.TI 146 41.29 6.5  .541 17.79 .82 21.70
Contral 154  23.50 7.59 .612
Exp.Grp.III 133 42.66 6.18 .536 19,16 -8l 23.65
Exp.Grp.I 137 36.48 8.94 .763
Exp.Grp, IT 146  41.29 6.54  .541 4.81 <94 5.12
Exp.Grp.T 137  36.48 8.94 .763
s, Crp, ILT 133 42.66 6.18 .536 6,18 .93 6.65
o 146  41.29 6.54 .541
Exp.Grp.III 133 42.66 6.18 .536 1.37 .76 1.80

The mean score was
perimental Group I, 41.29

perimental Group III.

23.50 for the Control Group, 36.48 for Ex-

for Experimental Group II, and 42,66 for Ex-

A comparison of the mean scores shows all experimental groups

have significant differences at the .0l level of confidence over the

Control Group.

An analysis of these data shows:

The difference between the Control Group and Experimental Group

I was 12.98, with a critical ratio of 13.24; the difference between
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the Control Gfoup and Experimental Group II was 17.79, with a critical
ratio of 21.70; and the difference between the Control Group and Experi-
mental Group III was 19.16, with a critical ratio of 23.65. All crit-
ical ratios in this comparison are highly significant at the .01 level
of confidence, favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 4.81 between Experimental Groups I
and II. The critical ratio of 5.12 indicates a significant difference
at the .01 level of confidence, favoring Experimental Group II.

There was a difference of 6.18 between Experimental Groups I
and III. The critical ratio of 6.65 indicates a significant difference
at the .0l level of confidence, favoring Experimental Group III.

There was a difference of 1.37 between Experimental Groups II
and III. The critical ratio of 1.80 favors Experimental Group III but
is not significant and merely approaches statistical significance at
the .05 level of confidence.

A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III,

followed by Experimental Groups II and I, respectively,

At the conclusion of the experimental teaching program in map
skills, the children in the three experimental groups commenced the
prescribed fourth grade Course of Study in social studies. The Control
Group had followed this program throughout the twenty-seven-day period

during which the experimental groups had worked exclusively on the map
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skills lessons. Therefore, the Control Group had twenty-seven more
days of instruction in social studies factual material, while the three
experimental groups used this time for the special purpose of the in-
tensive map skills lessoms.

A delayed testing program was planned to measure retention and
growth at the close of the school year in June. The Map Reading sec-
tion of the Iowa Tests of Basic Skills (Form 2) and the Map Skills Test
were readministered. A Social Studies Fact Test was constructed to be
used for all groups at the testing period in June.

Table 13 shows the distribution of scores on the Map Reading
section of the Iowa Tests of Basic Skills (Form 2) at the delayed test-

ing in June.
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TABLE 13

DISTRIBUTION OF SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS (FORM 2) AT THE DELAYED TESTING IN JUNE

Scores Frequency
Control Experimental Experimental Experimental
Group Group I Group II Group III

66 - 68 1

63 - 65 3

60 - 62 1 1 5

57 - 59 2 2

54 - 56 3 3

51 - 53 1 1 | 5

48 - 50 1 2 1 8

45 - 47 2 3 6 8

42 - 44 2 5 5 9

39 - 41 6 10 10 9

36 - 38 6 15 14 14

33 - 35 11 15 17 6

30 - 32 16 16 25 19

27 - 29 30 2 17 19 14

24 - 26 25 18 21 9

21 - 23 25 13 14 4

18 - 20 18 10 4 8

15 = 17 10 6 5 5

12 - 14 3

9 .- 11 1

N 154 137 146 133
Mean 26,87 30.49 31.58 36.64
S.D. 7.26 9.33 8.55 12.45

At the delayed testing in June, the scores for the Control
Group on the Map Reading section of the Iowa Tests of Basic Skills
ranged from 9 to 53, with a mean of 26.87 and a standard deviation of
7.26; Experimental Group I, from 12 to 62, with a mean of 30.49 and a
standard deviation of 9.33; Experimental Group II, from 15 to 62 items
correct, with a mean of 31.58 and a standard deviation of 8.55; and

Experimental Group III, from 12 to 68 items correct, with a mean of
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36.64 and a standard deviation of 12.45.
Table 14 presents a comparison of the mean scores on the Map
Reading section of the Iowa Tests of Basic Skills at the delayed test~-

ing in June for the four groups.

TABLE 14

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION
OF THE IOWA TESTS OF BASIC SKILLS (FORM 2)
AT THE DELAYED TESTING IN JUNE

Group No. Mean S.D. S.E.m Diff.p S.E.4 C.R.
e T Gnae W b B w Ak
Eon.Gep.II 146 . 31,58 B.53 .78 7L 92 a2
giﬁfé‘f—;.m igg 32122 1222 1:325 9.77 1.23 7.94
eIt 146 3188 858 g0 109 Lo7  d.oz
Bib.Gro.III 133 36.64 12043 Les 515 L3 4.5
o Iir 1% a5 Boe e M8 LB i

The mean score was 26.87 for the Control Group, 30.49 for Experi-
mental Group I, 31.58 for Experimental Group II, and 36.64 for Experi-
mental Group III.

A comparison of the mean scores shows all experimental groups
have significant differences at the .0l level of confidence over the

Control Group. An analysis of these data shows:
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The difference between the Control Group and Experimental Group
I was 3.62, with a critical ratio of 3.66; the difference between the
Control Group and Experimental Group II was 4.71, with a critical ratio
of 5.12; and the difference between the Control Group and Experimental
Group III was 9.77, with a critical ratio of 7.94. All critical ratios
in this comparison are significant at the .0l level of confidence,
favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 1.09 between Experimental Groups I
and II. The critical ratio of 1.02 favors Experimental Group II, but
is not significant.

There was a difference of 6.15 between Experimental Groups I
and I1I. The critical ratio of 4.59 indicates a significant differ~-
ence at the .0l level of confidence, favoring Experimental Group III.

There was a difference of 5.06 between Experimental Groups II
and III. The critical ratio of 3.92 indicates a significant difference
at the .0l level of confidence, favoring Experimental Group III.

A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III,
followed by Experimental Groups II and I, respectively.

Table 15 shows the distribution of scores on the Map Skills

Test at the delayed testing in June.
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TABLE 15

DISTRIBUTION OF SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN JUNE

Frequency
Scores Control Experimental Experimental Experimental
Group Group 1L Group II1 Group III

51 53 13 6 25

48 50 5 14 15 14

45 47 6 12 23 26

42 44 12 12 19 1.3

39 41 15 16 27 20

36 38 12 19 17 14

33 35 16 15 11 12

30 32 19 5 10 1

27 29 21 11 8 4

24 26 21 5 4 1

21 23 10 8 5 2

18 20 11 2 1

15 17 2 4 1

12 14 3 1

9 11 1

N 154 137 146 133
Mean 31.42 36.79 39.51 42,82
S.D. , 8.70 9.42 7.65 7.47

At the delayed testing in June the scores for the Control Group

on the Map Skills Test ranged from 9 to 50, with a mean of 31.42 and a

standard deviation of 8.70; Experimental Group I, from 12 to 53, with

a mean of 36.79 and a standard deviation of 9.42; Experimental Group

II, from 18 to 53, with a mean of 39.51 and a standard deviation of

7.65; Experimental Group III, from 15 to 53, with a mean of 42.82 and

a standard deviation of 7.47.

Table 16 presents a comparison of the scores on the Map Skills

Test at the delayed testing in June for the four groups.
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TABLE 16

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN JUNE

Group No. Mean S.D. S.E.m Diff.n S.E.4 C.R.
S r w5 mw s xm BB LW BE
Eiﬁféﬁ;.u 122 g;gi ?:Zg :g% 8.09 94 8.61
DaeiEe S 13 azfs 147 wks W0 85 12,00
DOSD G S8 M R g 1w oww
o Eet Ty W 907 ‘ms hE L3 54
eI 13 deds Tar s 2 HE M 5B

The mean score was 31.42 for the Control Group, 36.79 for Ex-
perimental Group I, 39.51 for Experimental Group II, and 42.82 for Ex-
perimental Group III.

A comparison of the mean scores shows all experimental groups
have significant differences at the .01 level of confidence over the
Control Group. An analysis of these data shows:

The difference between the Control Group and Experimental Group
I was 5.37, with a critical ratio of 5.02; the difference between the
Control Group and Experimental Group II was 8.09, with a critical ratio
of 8.61; and the difference between the Control Group and Experimental

Group III was 11.40, with a critical ratio of 12.00. All critical
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ratios in this comparison are highly significant at the .0l level of
confidence, favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 2.72 between Experimental Groups I
and II. The critical ratio of 2,67 indicates a significant difference
at the .01 level of confidence, favoring Experimental Group II.

There was a difference of 6.03 between Experimental Groups I
and III. The critical ratio of 5.85 indicates a significant differ=-
ence at the .0l level of confidence, favoring Experimental Group III.

There was a difference of 3.31 between Experimental Groups II
and III. The critical ratio of 3.64 indicates a significant differ-
ence at the .0l level of confidence, favoring Experimental Group III.

A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III,
followed by Experimental Groups II and I, respectively.

Table 17 shows the distribution of scores on the Social Studies

Fact Test at the delayed testing in June.
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DISTRIBUTION OF SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN JUNE

Frequency
Scores Control Experimental Experimental Experimental
Group Group I Group II Group III
140 149 2 1 4 4
130 - 139 10 4 13 20
120 -~ 129 14 11 20 20
110 119 7 17 34 22
100 109 13 13 23 19
90 99 16 18 24 22
80 89 28 18 7 15
70 79 20 17 9 9
60 69 20 14 6 1
50 59 10 11 3
40 49 8 10 3 1
30 39 5 2
20 29 1 1
N 154 137 146 133
Mean 86.32 86.76 104 .98 108.18
S.D. 27.30 26.30 22.00 20.20

In the Control Group and Experimental Group I, the scores on

the Social Studies Fact Test ranged from 20 to 149, with means of

86.32 and 86.76 and standard deviations of 27.30 and 26.30, respectively,

.at the delayed testing in June.

In Experimental Groups II and III, the scores on the Social

Studies Fact Test ranged from 40 to 149, with means of 104.98 and

108.18 and standard deviations of 22.00 and 20.20, respectively, at

the delayed testing in June.

Table 18 shows a comparison of the mean scores on the Social

Studies Fact Test for the four groups at the delayed testing in June.
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TABLE 18

COMPARISON OF SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN JUNE

Group No. Mean S.D. S.E.n Diff.n, 5.E.4 C.R.
Bemorp.I 137 8676 2630 2.25 M 35
ot 1 it ip mm oz um
gi:féi;.lu igg lgg:ig %:gg i:gg 2000 2.81 7.78
S mLIn A5 1ass wee Le 0 MME NS R
ol 15 mels dhde 1 o2 28 7
EBNOTt s Insas fhgy [p 2B 2

The mean score was 86.32 for the Control Group, 86.76 for Ex-
perimental Group I, 104.98 for Experimental Group II, and 108.18 for
Experimental Group III.

A comparison of mean scores shows Experimental Groups II and
III have statistically significant differences at the .0l level of con-
fidence over the Control Group and Experimental Group I. An analysis
of these data shows:

There was a difference of .44 between the Control Group and Ex-
perimental Group I. The critical ratio of .14 is not significant and
indicates no difference between the two groups.

The difference between the Control Group and Experimental Group
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II was 18.66, with a critical ratio of 6.52, and the difference between
the Control Group and Experimental Group III was 21.86, with a critical
ratio of 7.78. These critical ratios are highly significant at the .0l
level of confidence, favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 18.22 between Experimental Groups I
and II. The critical ratio of 6.30 indicates a significant difference
at the .0l level of confidence, favoring Experimental Group II.

There was a difference of 21.42 between Experimental Groups I
and III. The critical ratio of 7.52 indicates a significant differ-
ence at the ,01 level of confidence, favoring Experimental Group III.

There was a difference of 3.20 between Experimental GroupsII
and III. The critical ratio of 1.27 indicates no significant differ-
ence between the groups.

A comparison of mean scores shows the greatest gains were made
by Experimental Group III, followed by Experimental Group II, Experi-

mental Group I, and the Control Group, respectively.

A second delayed testing program was planned to measure retention
after the summer vacation. In September the following tests were re-
administered to the four groups: (a) the Map Reading section of the
Iowa Tests of Basic Skills (Form 1); (b) the Map Skills Test; and (c)
the Social Studies Fact Test.

Due to illness, summer transfers, and summer drop-outs, the

data for the September retention test were analyzed for 521 children.



104

The Control Group lost ten children, reducing the number to 1l44; Ex-
perimental Group I lost 13 childfen, reducing the number to 124; Ex-
perimental Group II lost 14 children, reducing the number to 132; and

Experimental Group III lost 12 children, reducing the number to 121.

A comparison was made to determine if the groups remained equated

even though there had been a reduction of the total population after
the summer vacation. The data of the total population at the initial
testing and the population which remained at the delayed testing in
September were used to compare the mean chronological ages and mental
ages, and the mean scores on the Map Reading section of the Iowa Tests
of Basic Skills and the Map Skills Test.

The following legend has been used in Tables 19 through 34:

Initial Testing
Delayed Testing

I
D.

T
T.

Tables 19 through 22 show a comparison of mean chronological
ages for the total population of each group at the initial testing and
the population which remained in the study at the delayed testing in
September.

TABLE 19

COMPARISON OF MEAN CHRONOLOGICAL AGES

OF THE TOTAL CONTROL GROUP POPULATION OF 154 AT THE INITIAL TESTING
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff., S.E.q C.R.
I Control 154 111.34 8.40 .677 12 98 12
D.T Control 144 111.46 8.52 .710 : . ¥
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TABLE 20

COMPARISON OF MEAN CHRONOLOGICAL AGES OF THE TOTAL
EXPERIMENTAL GROUP I POPULATION OF 137 AT THE INITIAL TESTING
AND THE 124 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S . D, S.E.m Diff.n; S.E.d C.R.
I.T. Exp.Grp.I 137 111.34 8.04 .687 02 1.00 2
D.T. Exp.Grp.I 124 111.32 8.07 724 d > 0
TABLE 21

COMPARISON OF MEAN CHRONOLOGICAL AGES OF THE TOTAL
EXPERIMENTAL GROUP II POPULATION OF 146 AT THE INITIAL TESTING
AND THE 132 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.pn Diff., S.E.q C.R.

T. Exp.Grp.IIL 146 111.37 8.94 . 740
T

. Exp.Grp.II 132 110.84 8.76 .760 =

L.
D.

TABLE 22

COMPARISON OF MEAN CHRONOLOGICAL AGES OF THE TOTAL
EXPERIMENTAL GROUP III POPULATION OF 133 AT THE INITIAL TESTING
AND THE 121 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.p Diff., S.E.q C.R.

Exp.Grp.III 133 111.37 8.52 .739

I.T.
D.T. Exp.Grp.III 121 110.71 7.95 .723 -66 1.03 .64

There was no significant difference between any of the groups.
This would indicate that the groups remained equated on this measure.

Tables 23 through 26 show a comparison of mean mental ages for
the total population of each group at the initial testing and the pop-

ulation which remained in the study at the delayed testing in September.



106

TABLE 23

COMPARISON OF MEAN MENTAL AGES OF THE TOTAL
CONTROL GROUP POPULATION OF 154 AT THE INITIAL TESTING
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff.n, S.E.g4 C.R.
A Control 154 118.55 7.47 .602 07 36 08
D.ET. Control 144 118.62 7.35 .613 * ' *
TABLE 24

COMPARISON OF MEAN MENTAL AGES OF THE TOTAL
EXPERIMENTAL GROUP I POPULATION OF 137 AT THE INITIAL TESTING
AND THE 124 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff., S.E.4 C.R.
I.T. Exp.Grp.Il 137 118.50 7.68 .656 20 9% 21
D.T. Exp.Grp.I 124 118.70 7.47 .671 : i 2
TABLE 25

COMPARISON OF MEAN MENTAL AGES OF THE TOTAL
EXPERIMENTAL GROUP II POPULATION OF 146 AT THE INITIAL TESTING
AND THE 132 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.p Diff., S.E.4 C.R.

,5, Exp.Grp.I1I 146 118.37 7.98 .661 .20 95 21

I
D. Exp.Grp.II 132 118.57 7.92 .688
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TABLE 26

COMPARISON OF MEAN MENTAL AGES OF THE TOTAL
EXPERIMENTAL GROUP III POPULATION OF 133 AT THE INITIAL TESTING
AND THE 121 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.np Diff., S.E.q4 C.R.
I.T. Exp.Grp.III 133 118.36 8.37 .726 26 1.05 25
D.T. Exp.Grp.III 121 118.62 8.40 .764 d v r

There was no significant difference between any of the groups.
This would indicate that the groups remained equated on this measure.

Tables 27 through 30 show a comparison of mean scores on the
Map Reading section of the Iowa Tests of Basic Skills for the total
population of each group at the initial testing and the population

which remained in the study at the delayed testing in September.

TABLE 27

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION
OF THE IOWA TESTS OF BASIC SKILLS OF THE TOTAL CONTROL GROUP
POPULATION OF 154 AT THE INITIAL TESTING
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff.m, S.E.d C.R.
I.T. Control 154 21.59 6.93 .557
D.T. Control 144  21.46 6.93 .578 «13 -80 .16
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TABLE 28

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS OF THE TOTAL EXPERIMENTAL GROUP I POPULATION OF 137
AT THE INITIAL TESTING AND THE 124 WHO REMAINED
IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff.n, S.E.d C.R.
I.T. Exp.Grp.l 137 21.43 8.49 125
D.T. Exp.Grp.I 124 21.49 8.61 .773 -06 1.06 .06
TABLE 29

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS OF THE TOTAL EXPERIMENTAL GROUP II POPULATION OF 146
AT THE INITIAL TESTING AND THE 132 WHO REMAINED
IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff.m S.E.d C.R.

Exp.Grp.II 146 21.33 8.46 .700

I.T.
D.T. Exp.Grp.II 132 21.71 8.31 .721 »38 l.oo .38

TABLE 30

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS OF THE TOTAL EXPERIMENTAL GROUP III POPULATION OF 133
' AT THE INITIAL TESTING AND THE 121 WHO REMAINED
IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff., S.E.q C.R.

Exp.Grp.III 133 21.21 8.40 .729

I.T.
D.T. Exp.Grp.III 121 21.85 8.37 .76l -64 1.05 .61

There was no significant difference between any of the groups.

This would indicate that the groups remained equated on this measure.



109

Tables 31 through 34 show a comparison of mean scores on the
Map Skills Test for the total population of each group at the initial
testing and the population which remained in the study at the delayed

testing in September.

TABLE 31

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
OF THE TOTAL CONTROL GROUP POPULATION OF 154 AT THE INITIAL TESTING
AND THE 144 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.nm Diff., S.E.4 C.R.
T, Control 154 21.55 6.87 . 554 05 78 06
D.T Control 144 21.50 6.57 .548 ) i '
TABLE 32

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST OF THE
TOTAL EXPERIMENTAL GROUP I POPULATION OF 137 AT THE INITIAL TESTING
AND THE 124 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff., S.E.g C.R.
I.T. Exp.Grp.I 137  21.41 8.85 .756
D.T. Exp.Crp.1 124 21.37 9.09 .816 <04 L1 .04
TABLE 33

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST OF THE
TOTAL EXPERIMENTAL GROUP I1II POPULATION OF 146 AT THE INITIAL TESTING
AND THE 132 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff.n S.E.d G oRs

Exp.Grp.II 146 21.39 7.23 .599

I.T.
D.T. Exp.Grp.II 132 21.36 7.14 .619 a8 .86 .03
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TABLE 34

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST OF THE
TOTAL EXPERIMENTAL GROUP III POPULATION OF 133 AT THE INITIAL TESTING
AND THE 121 WHO REMAINED IN THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff.n, S.E.4 C.R.

.T. Exp.Grp.III 133 21.39 7.26 .629

I.T
D.T. Exp.Grp.III 121 21.68 7.41 .674 &) 92 .31

There was no significant difference between any of the groups.
This would indicate that the groups remained equated on this measure.

Since all equating measures remained comparable, the data for
the delayed testing in September were based on those who remained in
the study after the summer vacation.

Table 35 shows the distribution of scores on the Map Reading
section of the Iowa Tests of Basic Skills (Form 1) at the delayed test-

ing in September.
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TABLE 35

DISTRIBUTION OF SCORES ON THE MAP READING SECTION
OF THE IOWA TESTS OF BASIC SKILLS (FORM 1) AT THE DELAYED TESTING

IN SEPTEMBER
Frequency
Scores Control Experimental Experimental Experimental
Group Group 1 Group IT Group III
69 - 71 1
66 - 68 1
63 - 65 2
60 - 62 3
57 - 59 3
54 - 56 2 2 3 1
51 - 53 2 2 1 5
48 - 50 1 4 1 6
45 - 47 6 3 5 11
42 - 44 5 4 9 6
39 - 41 8 6 12 9
36 - 38 9 14 17 11
33 - 35 8 20 21 12
30 - 32 20 17 12 15
27 - 29 27 11 18 15
24 - 26 24 17 18 6
21 - 23 9 13 5 8
18 - 20 8 4 6 5
15 - 17 8 3 2 2
12 - 14 4 2 1
9 - 11 2
6 - 8 1 2
N 144 124 . 132 121
Mean 29.25 31.20 33,31 36.68
S.D. 9.33 9.24 8.91 11.46

In the Control Group and Experimental Group I, the scores on
the Map Reading section of the Iowa Tests of Basic Skills ranged from
6 to 56, with means of 29.25 and 31.20 and standard deviations of 9.33
and 9.24, respectively, at the delayed testing in September.

In Experimental Group II, the scores ranged from 12 to 71, with
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a mean of 33.11 and a standard deviation of 8.91, and in Experimental
Group III, from 15 to 68, with a mean of 36.68 and a standard deviation
of 11.46,

Table 36 presents a comparison of the mean scores on the Map
Reading section of the Iowa Tests of Basic Skills at the delayed test-

ing in September for the four groups.

TABLE 36

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS (FORM 1) AT THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.m Diff.qy S.E.4 C.R.
Bup.Gep.l 24 L20 o4 Lepe 195 Ll L7l
Bep.Gep.1 132 3311 a1 L7zs 86 L1035l
Bap.Gep.IIl 121  36.68 1146 1,06 743 130 5.7
BrporpIl 12 3301 sl 73 BSL L13 Lo
E:i:gig:}n gl{ 32132 1?222 1:329 S8 1.33 4.12
Erp.Grp I 1ol 36.68 1146 106 37 130 273

The mean score was 29.25 for the Control Group, 31.20 for Ex~-
perimental Group I, 33.11 for Experimental Group II, and 36.68 for Ex-
perimental Group III.

A comparison of the mean scores shows Experimental Groups II

and III have statistically significant differences at the .0l level of
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confidence over the Control Group and Experimental Group I. An anal-
ysis of these data shows:

There was a difference of 1.95 between the Control Group and
Experimental Group I. The critical ratio of 1.71 approaches signifi-
cance at the .05 level of confidence but indicates no statistical dif-
ference between the two groups.

The difference between the Control Group and Experimental Group
II was 3.86, with a critical ratio of 3.51 and the difference between
the Control Group and Experimental Group III was 7.43, with a critical
ratio of 5.71. These critical ratios: are significant at the .01 level
of confidence, favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 1.91 between Experimental Groups I
and II. The critical ratio of 1.69 indicates no significant difference
between the groups.

There was a difference of 5.48 between Experimental Groups I
and III. The critical ratio of 4.12 indicates a significant differ-
ence at the .0l level of confidence, favoring Experimental Group III.

There was a difference of 3.57 between Experimental Groups II
and III. The critical ratio of 2.75 indicates a significant difference
at the .0l level of confidence, favoring Experimental Group III.

A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III,

followed by Experimental Groups II and I, respectively,
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Table 37 shows the distribution of scores on the Map Skills

Test at the delayed testing in September.

TABLE 37

DISTRIBUTION OF SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN SEPTEMBER

Frequency
Scores Control Experimental Experimental Experimental
Group Group I Group II Group III
51 - 53 6 5 14
48 - 50 6 9 17 21
45 - 47 5 15 22 24
42 - 44 17 16 13 17
39 - 41 14 17 19 9
36 - 38 13 6 19 8
33 - 35 25 11 10 14
30 - 32 20 13 17 3
27 - 29 13 10 2 8
24 - 26 9 4 1 1
21 - 23 11 2 2 2
18 - 20 4 7 3
15 - 17 3 4 1
12 - 14 4 3 1
9 - 11 1
N 144 124 132 121
Mean 33.15 36.13 39.43 42 .33
S.D. 8.55 10.38 8.10 7.53

At the delayed testing in September the scores omn the Map
Skills Test for the Control Group ranged from 21 to 50, with a mean of
33.15 and a standard deviation of 8.55; Experimental Group I, from 9
to 53, with a mean of 36.13 and a standard deviation of 10.38; Experi-
mental Group II, from 12 to 53, with a mean of 39.43 and a standard
deviation of 8.10; and Experimental Group III, from 21 to 53, with a

mean of 42.33 and a standard deviation of 7.53.
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Table 38 presents a comparison of the scores on the Map Skills

Test at the delayed testing in September.

TABLE 38

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN SEPTEMBER

Group No. Mean 5.D. S.E.np Diff.p S.E.4 C.R.
Bep.Grp.l 126 3613 10038 o3 2% L1 2.55
Eep.Grp.1I 132 3943 8.0 705 028 100 6.8
Bep.Grp.III 121 4233 7.3 Less 98 %9 9.7
BepGrpII 132 3943 a0 Lj0s 330 L7 2.2
Exp.Crp. 111 D1 423 753 Less 6.20  1.16  5.34
Exp.Grp.II 132 39.43 8.10 + 705 2.90 98 2.96

Exp.Grp.III 121 42.33  7.53  .685

The mean score is 33.15 for the Control Group, 36.13 for Experi-
mental Group I, 39.43 for Exﬁerimental Group II, and 42.33 for Experi-
mental Group III,

A comparison of mean scores shows all experimental groups have
statistically significant differences over the Control Group. An
analysis of these data shows:

There was a difference of 2.98 between the Control Group and
Experimental Group I. The critical ratio of 2.55 indicates a signifi-

cant difference at the .05 level of confidence and approaches signifi-
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cance at the .0l level of confidence.

The difference between the Control Group and Experimental Group
II was 6.28, with a critical ratio of 6.28 and the difference between
the Control Group and Experimental Group III was 9.18, with a critical
ratio of 9.27. These critical ratios are highly significant at the .01
level of confidence, favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 3.30 between Experimental Groups I
and II. The critical ratio of 2.82 indicates a significant difference
at the .01 level of confidence, favoring Experimental Group II.

There was a difference of 6.20 between Experimental Groups 1
and III. The critical ratio of 5.34 indicates a significant differ-
ence at the .0l level of confidence, favoring Experimental Group III.

There was a difference of 2.90 between Experimental Groups II
and III. The critical ratio of 2.96 indicates a significant differ-
ence at the .01 level of confidence, favoring Experimental Group III.

A comparison of the mean scores of the experimental groups in-
dicates that the greatest gains were made by Experimental Group III,
followed by Experimental Groups II and I, respectively,

Table 39 shows the distribution of scores on the Social Studies

Fact Test at the delayed testing in September.
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TABLE 39

DISTRIBUTION OF SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN SEPTEMBER

Frequency
Scores Control Experimental Experimental Experimental
Group Group I Group II Group III
140 - 149 2 4
130 - 139 7 6 9 14
120 - 129 8 8 1, 18
110 - 119 14 9 24 14
100 - 109 23 11 22 14
90 = 99 17 18 19 18
80 - 89 23 22 13 11
70 - 79 16 17 19 13
60 - 69 14 17 5 i |
50 - 59 12 6 2 3
40 - 49 7 5 4 L
30 - 39 2 5 2
20 - 29 1
N 144 124 132 121
Mean 87.83 85.71 97.76 101.52
S.D. 25,00 24,80 23.60 24,60

At the delayed testing in September the scores on the Social
Studies Fact Test for the Control Group ranged from 20 to 139, with a
mean of 87.83 and a standard deviation of 25.00; Experimental Group I,
from 30 to 139, with a mean of 85.71 and a standard deviation of 24.80;
Experimental Group II, from 30 to 149, with a mean of 97.76 and a
standard deviation of 23.60; and Experimental Group III, from 40 to
149, with a mean of 101.52 and a standard deviation of 24.60.

Table 40 presents a comparison of the mean scores on the Social
Studies Fact Test for the four groups at the delayed testing in

September.
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TABLE 40

COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN SEPTEMBER

Group No. Mean S.D. S.E.p Diff.q, S.E.g C.R.
M. i Bn o 13 w2 3B B
Domoess U133 8776 Tige ies WM am B
giﬁféiﬁ.m igi 131:23 24,60 %:(2)2 13.69  3.06  4.47
el %% 9 ey fos @ e B
R el IlE I iDL shwe pa YB3 s
o Dr T wiee shEe zes B BB L

The mean score was 87.83 for the Control Group; 85.71 for Ex-
perimental Group I, 97.76 for Experimental Group II, and 101.52 for
Experimental Group III.

A comparison of the mean scores shows Experimental Groups II
and III have statistically significant differences at the .01 level of
confidence over the Control Group and Experimental Group 1. An anal-
ysis of these data shows:

There was a difference of 2.12 between the Control Group and
Experimental Group I. The critical ratio of .69 favors the Control
Group but is not significant and indicates no difference between the

groups.
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The difference between the Control Group and Experimental Group
II was 9.93, with a critical ratio of 3.40, and the difference between
the Control Group and Experimental Group III was 13.69, with a critical
ratio of 4.47. These critical ratios are significant at the .0l level
of confidence, favoring the experimental groups.

The comparisons within the experimental groups show:

There was a difference of 12.05 between Experimental Groups I
and II. The critical ratio of 3.98 indicates a significant difference
at the .01 level of confidence, favoring Experimental Group II.

There was a difference of 15.81 between Experimental Groups I
and III. The critical ratio of 5.02 indicates a significant differ-
ence at the ,0l level of confidence, favoring Experimental Group III.

There was a difference of 3.76 between Experimental Groups II
and III. The critical ratio of 1.24 indicates no significant differ-
ence between the groups.

A comparison of mean scores indicates the greatest gains were
made by Experimental Group III, followed by Experimental Group II, the
Control Group, and Experimental Group I, respectively.

Tables 41 through 44 show a comparison of mean scores for each
group on the Map Reading section of the Iowa Tests of Basic Skills
(Form 1 and Form 2) at the initial testing and at the close of the ex~-

perimental teaching period.
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TABLE 41

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE
OF THE EXPERIMENTAL TEACHING PERIOD--CONTROL GROUP

Group No. Mean S.D. S.E.nm Diff.n S.E.d C.R.
Gontrsl 154  21.59 6.93  .557
Control 154  21.42 6.75 .54k o -78 -22
TABLE 42

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE
OF THE EXPERIMENTAL TEACHING PERIOD--EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.p Diff., S.E.g C.R.
Exp.Grp.1 137 21.43 8.49  .725
B, G T 137 27.65 9.30 .709 Badd L0k 6.16
TABLE 43

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE
OF THE EXPERIMENTAL TEACHING PERIOD--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.pm Diff.qn S.E.q CiR:

Exp.Grp.II 146 21.33 8.46 .700

Exp.Grp.II 146  32.46 6.99  .579 11,13 91 12,23
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TABLE 44

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE CLOSE
OF THE EXPERIMENTAL TEACHING PERIOD~--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.np Diff.p 8.E.d C.R.
Exp.Grp.III 133 2]1.21 8.40 .729
Exp.Grp.III 133 36.13 10.83 .939 Prate 1.19  12.54

In the Control Group, from the initial testing to the close of
the experimental teaching period, there was a loss of .17, which re-
sulted in a critical ratio of .22. This showed no statistical signifi-
cance.

The experimental groups made gains which were all highly sig-
nificant at the .01 level of confidence. In Experimental Group I, the
difference of 6.22 resulted in a critical ratio of 6.16; in Experi-
mental Group II, the difference of 11.13 resulted in a critical ratio
of 12,.23; and in Experimental Group III, the difference of 14.92 re-
sulted in a critical ratio of 12.54.

The critical ratios became progressively larger, favoring Ex-
perimental Groups III, II, and I, respectively.

Tables 45 through 48 show a comparison of mean scores for each
group on the Map Reading section of the Iowa Tests of Basic Skills
(Form 1 and Form 2) at the initial testing and at the delayed testing

in June.
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TABLE 45

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE--CONTROL GROUP

Group No. Mean S.D. S.E.m Diff.p S.E.d C.R.
Control 154  21.59 6.93 .557
Control 154  26.87 7.26 .585 5.28 -81 6.52
TABLE 46

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE--EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.np Diff.n S.E.q C.R.
Exp,.Gip. I 137 21.43  8.49 .725
Eip, Grp.1 137 30.49 9.33  .797 B.08 1.08 8.39
TABLE 47

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.p Diff.n S.E.q C.R.

Exp.Grp.II 146  21.33 8.46 .700

Exp.Grp.II 146  31.58 8.55 .708 10,25 200 10.25
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TABLE 48

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.;m Diff.p S.E.q C.R.
Exp.Grp.II1 133 21.21 8.40 229
Exp.Grp.III 133 36.64 12.45 1.08 15.43 130 187

All groups showed statistically significant differences at the
.01 level of confidence from the initial testing to the delayed test-
ing in June. In the Control Group the difference between means was
5.28, resulting in a critical ratio of 6.52; in Experimental Group I,
the difference was 9.06, resulting in a critical ratio of 8.39; in Ex~
perimental Group II, the difference was 10.25, resulting in a critical
ratio of 10.25; and in Experimental Group III, the difference was 15.43,
resulting in a critical ratio of 11.87.

The critical ratios became progressively higher, favoring Ex-
perimental Groups III, II, and I, and the Control Group, respectively.

Tables 49 through 52 show a comparison of mean scores for each
group on the Map Reading section of the Iowa Tests of Basic Skills
(Form 1 and Form 2) at the initial testing and at the delayed testing

in September.
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TABLE 49

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN SEPTEMBER--CONTROL GROUP

Group No. Mean S.D. S.E.nm Diff.qp S.E.q C.R.
tiontral 154  21.59 6.93  .557
Gontral 144 29.25 9.33 .778 7.66 «26 7.98
TABLE 50

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN SEPTEMBER--EXPERIMENTAL GROUP I

Group No. Mean 8.D. S8S.E.n Diff.p S.E.gq C.R.
Exp.Grp.1I 137 21.43  8.49  .725
Exp.Grp. I 124 31.20 9.24  .829 Fall L.10 B.88
TABLE 51

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN SEPTEMBER--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.pp Diff.n S.E.g C.R.

Exp.Grp.II 146  21.33  8.46  .700

Exp.Grp.II 132 33.11 8.91 .775 11,78 Lol 1dsB3
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TABLE 52

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN SEPTEMBER--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.y Diff., S.E.gq C.R.
Exp.Grp.III 133  21.21 8.40  .729
Exp.Grp.II1 121 36.68 11.46 1.04 15.47 hidl 4218

All groups showed statistically significant differences at the
.01 level of confidence from the initial testing to the delayed test-
ing in September. In the Control Group, the difference between means
was 7.66, resulting in a critical ratio of 7.98; in Experimental Group
I, the difference was 9.77, resulting in a critical ratio of 8.88; in
Experimental Group II, the difference was 11.78, resulting in a crit-
ical ratio of 11.33; and in Experimental Group III, the difference was
15.47, resulting in a critical ratio of 12.18.

The critical ratios became progressively higher, favoring Ex-
perimental Groups III, II, and I, and the Control Group, respectively.

Tables 53 through 56 show a comparison of mean scores for each
group on the Map Reading section of the Iowa Tests of Basic Skills at
the close of the experimental teaching period and at the delayed test-

ing in June.
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TABLE 53

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--CONTROL GROUP

s e e D R s S EaTen

Control 154 21.42 6.75 . 544

Cantrol 154  26.87 7.26 .585 B <80 6.81
TABLE 54

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.pn Diff.n S.E.q C.R.
Exp.Grp.I 137 27.65 9.30 .709
Exp.Crp.1 137 30.49 9.33 .797 2.8 1.07 2.67
TABLE 55

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.m Diff.n S.E.d C.R.

Exp.Grp.II 146 32.46 6.99 .579

Exp.Grp.II 146  31.58 8.55 .708 -88 .91 .97
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TABLE 56

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP IIIL

Group No. Mean S.D. S.E.p Diff.n S.E.qd C.R.
Exp.Grp.IIL 133 36.13 10.83  .939
Exp..Grp. II1 133 36.64 12.45 1.08 sk - +36

In the Control Group and Experimental Group I, from the close
of the experimental teaching period to the delayed testing in June,
there were gains which were statistically significant at the .01 level
of confidence, In the Control Group, the difference of 5.45 resulted
in a critical ratio of 6.81, and in Experimental Group I the difference
of 2.84 resulted in a critical ratio of 2.67.

In Experimental Group II, there was a loss of .88, which re-
sulted in a critical ratio of .97. In Experimental Group III, a gain
of .51 resulted in a critical ratio of .36. This indicates that there
was no statistically significant difference for Experimental Groups II
and III from the close of the experimental teaching period to the de-

layed testing in June,.
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Tables 57 through 60 show a comparison of mean scores for each
group on the Map Reading section of the Towa Tests of Basic Skills at
the close of the experimental teaching period and at the delayed test=-

ing in September.

TABLE 57

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP

Group No. Mean S.D. S.E.p Diff.n S.E.4 C.R.
Control 154 21.42 6.75 . 544
Contiol 144 29.25 9.33  .778 L -95 8.24
TABLE 58

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.m Diff.n S.E.4d C.R.
Exp.Grp.1I 137 27.65 9.30 .709
Exp.Grp.1I 124 31.20 9.24  .829 8,55 L 3.26
TABLE 59

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.n Diff.n S.E.q C.R.

Exp.Grp.II 146 32.46 6.99 .579

Exp,Crp, 1T 132 33.11 8.91 .775 +65 .97 .67
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TABLE 60

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.n Diff.n S.E.4 C.R.
Exp.Gep. III 133 36.13 10.83  .939
Exp.CGrp.ILI 121 36.68 11.46 1.04 = 1.40 -39

In the Control Group and Experimental Group I, from the close
of the experimental teaching period to the delayed testing in Septem-
ber, there were gains which were statistically significant at the .01
level of confidence. In the Control Group, the difference of 7.83 re-
sulted in a critical ratio of 8.24, and in Experimental Group I the
difference of 3.55 resulted in a critical ratio of 3.26.

In Experimental Group 1I, there was a gain of .65, which re-
sulted in a critical ratio of .67. In Experimental Group III, a gain
of .55 resulted in a critical ratio of .39. This indicates that there
was no statistically significant difference for Experimental Groups II
and III from the close of the experimental teaching period to the de-

layed testing in September.
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Tables 61 through 64 show a comparison of mean scores for each
group on the Map Reading section of the Iowa Tests of Basic Skills at

the delayed testing in June and at the delayed testing in September.

TABLE 61

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP

Group No. Mean S.D. S.E.p Diff.n S.E.4 C.R.
Control 154 26.87 7.26 .585
Conitrol 144 29.25  9.33  .778 4.38 .97 2.45
TABLE 62

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP I

Group No. Mean 5.D. S.E.m Diff.n S.E.qd C.R.
Exp.Grp.I 137 30.49 9.33  .797
Exp Crp. 1 124 31.20 9.24  .829 S ol <02
TABLE 63

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.p Diff.m S.E.4 C.R.

Exp.Grp.II 146 31.58 8.55 .708

Exp.Grp.II 132 33.11 8.91 775 1.5} 1.05 1.46
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TABLE 64

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.n Diff.n S.E.d4 C.R.
ExpGcp. L1L 133 36.64 12.45 1.08 g
Exp,Grp, 111 121  36.68 11.46 1.04 o =30 <03

From the delayed testing in June to the delayed testing in
September, there was no statistically significant difference at the .01
level of confidence in all groups; however, in the Control Group the
difference of 2.38 resulted in a critical ratio of 2.45, which was sig-
nificant at the .05 level of confidence. In Experimental Group I, the
difference of .71 resulted in a critical ratio of .62; in Experimental
Group II, the difference of 1.53 resulted in a critical ratio of 1.46;
and in Experimental Group III, the difference of .04 resulted in a

critical ratio of .03.
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Tables 65 through 68 show a comparison of mean scores for each
group on the Map Skills Test at the initial testing and at the close

of the experimental teaching period.

TABLE 65

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE CLOSE OF THE EXPERIMENTAL
TEACHING PERIOD--CONTROL GROUP

Group No. Mean S.D. S.E.m Diff.p S.E.q C.R.
Control 154 21.55 6.87 . 554
Cositzol 154  23.50 7.59  .612 k.95 +83 2:33
TABLE 66

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE CLOSE OF THE EXPERIMENTAL
TEACHING PERIOD--EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.n Diff.n S.E.4 C.R.
Exp.Grp.I 137 21.41 8.85 .756 '
Exp.Grp.I 137  36.48 8.9  .763 1307 107  3R.08

TABLE 67

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE CLOSE OF THE EXPERIMENTAL
TEACHING PERIOD--EXPERIMENTAL GROUP II

Group No. Mean S5.D. S.E.p Diff.n S.E.g C.R.

Exp.Grp.II 146  21.39 7.23  .599

Exp.Grp.IIL 146  41.29 6.54  .541 ——— o Sl
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TABLE 68

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE CLOSE OF THE EXPERIMENTAL
TEACHING PERIOD--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.;m Diff.n S.E.d4d C.R.
Exp.Grp.II1 133 21.39 7.26 .629 21.2 25 6
Exp.Grp.III 133 42.66 6.18 .536 ] <83 +03

In the Control Group, from the initial testing to the close of
the experimental period, there was a gain of 1.95, resulting in a crit-
ical ratio of 2.35. This indicates statistical significance at the .05
level of confidence but not at the .01 level of confidence.

The experimental groups made gains which were highly significant
at the .01 level of confidence. In Experimental Group I, the differ-
ence of 15.07 resulted in a critical ratio of 14.08; in Experimental
Group II, the difference of 19.90 resulted in a critical ratio of 24.57;
and in Experimental Group III, the difference of 21.27 resulted in a
critical ratio of 25.63.

The critical ratios became progressively higher, favoring Ex-

perimental Groups III, II, and I, respectively,.
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Tables 69 through 72 show a comparison of mean scores for each
group on the Map Skills Test at the initial testing and at the delayed

testing in June,

TABLE 69

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
CONTROL GROUP

Group No. Mean S.D. S.E.pn Diff.n S.E.q C.R.

Cotceal 154  21.55 6.87 .554

P 154 31.42 8.70 .70l 287 -89 11.09
TABLE 70

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.pn Diff.n S.E.g C.R.
Exp.Grp.I 137  21.41 8.85 .756
Exp.Grp.I 137 36.79 9.42  .804 1239 L8 138
TABLE 71

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.m Diff.pm S.E.q4 C.R.

Exp.Grp.II 146 21.39 7.23  .599

Exp.Grp.II 146  39.51 7.65 .633  1o-12 .87 20.83
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TABLE 72

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE--
EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.p Diff.n S.E.q C.R.
Exp.Grp.IIT 133  21.39  7.26 .629 W
Exp.Grp.III 133  42.82 7.47  .648 % ; <8

All groups showed statistically significant differences at the
.01l level of confidence from the initial testing to the delayed test-

ing in June, In the Control Group, the difference between means was

9.87, resulting in a critical ratio of 11.09; in Experimental Group I,
the difference was 15.38, resulting in a critical ratio of 13.98; in
Experimental Group II, the difference was 18.12, resulting in a crit-
ical ratio of 20.83; and in Experimental Group III, the difference was
21.43, resulting in a critical ratio of 23.81.

The critical ratios became progressively higher, favoring Ex-

perimental Groups III, II, and I, and the Control Group, respectively.
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Tables 73 through 76 show a comparison of mean scores for each
group on the Map Skills Test at the initial testing and at the delayed

testing in September.

TABLE 73

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN SEPTEMBER--
CONTROL GROUP

Group No. Mean S.D. S.E.m Diff.m S.E.d €.R.
Contirol 154  21.55 6.87 .554
Control 144  33.15 8.55 .713 11,60 90 12.89
TABLE 74

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN SEPTEMBER--
EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.np Diff.n S.E.q C.R.
Exp.Grp.1 137 21.41 8.85 .756
Exp.Grp.1I 124 36.13 10.38  .932 1472 1,28 12425
TABLE 75

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN SEPTEMBER--
EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.n Diff.n S.E.qg C.R.

Exp.Grp.II 146  21.39 7.23  .599

Exp.Grp.II 132 39.43 8.10 .705 1604 93 19.40
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TABLE 76

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN SEPTEMBER--
EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.n Diff.p S.E.q Gl
Exp.Grp.III 133  21.39 7.26 .629
Exp.Grp.III 121  42.33 7,53 .685 20..35 93 22,52

All the groups showed statistically significant differences at
the .01 level of confidence from the initial testing to the delayed
testing in September, In the Control Group, the difference between
means was 11.60, resulting in a critical ratio of 12.89; in Experi-
mental Group I, the difference was 14.72, resulting in a critical ratio
of 12.25; in Experimental Group II, the difference was 18.04, resulting
in a critical ratio of 19.40; and in Experimental Group III, the dif-
ference was 20.94, resulting in a critical ratio of 22.52.

The critical ratios became progressively higher, favoring Ex-
perimental Groups III and II, the Control Group, and Experimental Group

I, respectively.
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Tables 77 through 80 show a comparison of mean scores for each
group on the Map Skills Test at the close of the experimental teaching

period and at the delayed testing in June.

TABLE 77

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--CONTROL GROUP

Group No. Mean S.D. S.E.p Diff.n S.E.q C.R.

Control 154 23.50 7.59 .612

Gontrol 154  31.42 8.70 .70l 72 93 8.52
TABLE 78

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.nm Diff.n S.E.d C.R.
ESp GEp. T 137  36.48 8.94 .763
Bap:Grp. T 137 36.79 9.42  .804 w2 11 -28
TABLE 79

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP 11

Group No. Mean S.D. S.E.n Diff.q S.E.q C.R.

Exp.Grp.II 146  41.29 6.54 541

Exp.Grp.II 146  39.51 7.65 .633 1.78 .83 2.14
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TABLE 80

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN JUNE--EXPERIMENTAL GROUP III

Group No. Mean 5.D. S.E.pn Diff.n S.E.q C.R.
Exp.Grp.III 133 42.66 6.18 .536 16 84 19
Exp.Grp.III 133 42.82  7.47 .648 ’ ’ ’

In the Control Group, from the close of the experimental teach-
ing period to the delayed testing in June, the gain of 7.92 resulted
in a critical ratio of 8.52, which was highly significant at the .0l
level of confidence,

All experimental groups showed no statistically significant dif-
ferences at the .0l level of confidence; however, Experimental Group II
showed a loss of 1.78, which resulted in a critical ratio of 2.14.

This was significant at the .05 level of confidence, In Experimental
Group I, the difference of .31 resulted in a critical ratio of .28,
and in Experimental Group III the difference of .16 resulted in a crit-

ical ratio of .19.
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Tables 81 through 84 show a comparison of mean scores for each
group on the Map Skills Test at the close of the experimental teaching

period and at the delayed testing in September.

TABLE 81

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP

Group No. Mean S5.D. S.E.m Diff.p S.E.d C.R.

Control 154 23.50 7.59 .612

Control 144  33.15 8.55 .713 9,83 94 10.27
TABLE 82

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP 1

Group No. Mean S.D. S.E.nn Diff.n S.E.d OB
Exp.Grp.I 13:F 36.48 8.94 .763
Fs.Cre. 1 124 36.13 10.38 .932 a2 1.20 -29
TABLE 83

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II -

Group No. Mean S.D. S.E.p Diff., S.E.g4 C.R.

Exp.Grp.II 146 41.29 6.54 .541
Exp.Grp.II 132 39.43 8.10 .705 1.36 B9 2.09
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TABLE 84

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.n Diff.n, 5.E.4 C.R.
Exp.Grp.III 133 42.66 6.18 «536 33 87 38
Exp.Grp.III 121 42.33. 7.53 .685

In the Control Group, from the close of the experimental teach-
ing period to the delayed testing in September, the gain of 9.65 re-
sulted in a critical ratio of 10,27, which was highly significant at
the .0l level of confidence.

All experimental groups showed no statistically significant dif-
ferences at the .0l level of confidence; however, Experimental Group II
showed a loss of 1.86, which resulted in a critical ratio of 2.09.

This was significant at the .05 level of confidence. In Experimental
Group I, the difference of .35 resulted in a critical ratio of .29,
and in Experimental Group III the difference of .33 resulted in a crit-

ical ratio of .38.
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Tables 85 through 88 show a comparison of mean scores for each
group on the Map Skills Test at the delayed testing in June and at the

delayed testing in September.

TABLE 85

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP

Group No. Mean §.D. S.E.p Diff.n S.E.g C.R.

— 154  31.42 8.70 .701

P—) 144  33.15 8.55 .713 173 1.00 1.73
TABLE 86

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP 1

Group No. Mean S.D. S.E.p Diff.p S.E.gq C.R.
Exp.Grp.1I 137 36.79 9.42  .804
Exp.Grp.I 124  36.13 10.38  .932 56 L.23 «54
TABLE 87

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.Ein Diff.qn S.E.gq C.R.

Exp.Grp.II 146  39.51 7.65 .633

Esp,Gip, 11 132 39.43 8.10 .705 -08 .95 .08
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TABLE 88

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.m Diff.n S.E.q C.R.
B G TIT 133 42.82 7.47  .648
Eep.Crp, T11 121  42.33  7.53  .685 49 -94 :52

From the delayed testing in June to the delayed testing in
September, there was no statistically significant difference at the
.01 level of confidence in all groups. In the Control Group, the dif-
ference of 1.73 resulted in a critical ratio of 1.73; in Experimental
Group I, the difference of .66 resulted in a critical ratio of .54; in
Experimental Group II, the difference of .08 resulted in a critical
ratio of .08; and in Experimental Group III, the difference of .49 re-

sulted in a critical ratio of .52.
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Tables 89 through 92 show a comparison of mean scores for each
group on the Social Studies Fact Test at the delayed testing in June

and at the delayed testing in September.

TABLE 89

COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--CONTROL GROUP

Group No. Mean S.D. S.E.g Diff.n, S.E.g C.R.

Gontrol 154  86.32 27.30 2.20

Gontrel 144  87.83 25.00 2.08 .51 3.03 -50
TABLE 90

COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.q Diff.qn S.E.q C.R.
B, Gip. 137  86.76 26.30 2.25
fixp.Crp. 1 124 85.71 24.80 2.23 Les Rl 33
TABLE 91

COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.p Diff.n, 5.E.q C.R.

Exp.Grp.II 146  104.98 22.00 1.82

Exp.Grp.II 132 97.76 23.60 2.05 7.22 2.74 2.64
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TABLE 92

COMPARISON OF MEAN SCORES ON THE SOCIAL STUDIES FACT TEST
AT THE DELAYED TESTING IN JUNE
AND AT THE DELAYED TESTING IN SEPTEMBER--EXPERIMENTAL GROUP III

Group No. Mean §.D. S.E.n Diff.q, S.E.g C.R.
Exp.Grp.III 133 108.18 20.20 1.75
Exp.Grp.III 121 101.52 24.60 2.2 5.6 2.8 2.35

From the delayed testing in June to the delayed testing in
September, there was no significant difference in the Control Group or
in Experimental Group I.

In Experimental Group II, the difference between means showed a
loss of 7.22, resulting in a critical ratio of 2.64. This was statis-
tically significant at the .0l level of confidence.

In Experimental Group III, there was a loss of 6.66, which re~
sulted in a critical ratio of 2,35. Althougﬁ significant at the .05
level of confidence, it merely approaches significance at the .0l level

of confidence.
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Table 93 shows a summary of the mean scores at each phase of the

experiment for the four groups.

TABLE 93

SUMMARY OF MEAN SCORES

Map Reading section of the Iowa Tests of Basic Skills
Control Exp.Grp. Exp.Grp. Exp.Grp.

Group I 1T ITT
Initial Testing 21.59 21.43 21.33 21.21
End of Experimental Teaching 21.42 27.65 32.46 36.13
Delayed Testing in June 26.87 30.49 31.58 36.64
Delayed Testing in September 29.25 31.20 33.11 36.68

Map Skills Test
Control Exp.Grp. Exp.Grp. Exp.Grp.

Group il 1T IIT
Initial Testing 21.55 21.41 21.39 21.39
End of Experimental Teaching 23.50 36.48 41.29 42,66
Delayed Testing in June 31.42 36.79 39.51 42.82
Delayed Testing in September 33.15 36.13 39.43 42.33

Social Studies Fact Test
Control Exp.Grp. Exp.Grp. Exp.Grp.

Group I IT ITI
Delayed Testing in June 86.32 86.76 104.98 108.18
Delayed Testing in September 87.83 85.71 97.76 101.52

Table 94 shows a summary of critical ratios which were yielded
at each phase of the testing on the Map Reading section of the Iowa
Tests of Basic Skills for the four groups. For the purpose of this
summary, the critical ratios are presented in four classifications:
1.95 and below, 1.96 to 2.57, é.58 to 2.99, and 3.00 and higher.

The column heading designates the group which yielded the favor-
ing critical ratio.

The following legend has been used:

Initial Testing
End of Experimental Teaching

Delayed Testing in June
Delayed Testing in September

o




TABLE 94

SUMMARY OF CRITICAL RATIOS ON THE IOWA TESTS OF BASIC SKILLS--MAP READING

In favor of Control

C.R In favor of Exp. In favor of Exp. In favor of Exp.
i Group over: Grp.l over: Grp.1I over: Grp.III over:
3.00 and Control Grp.(E.E.T.)| Control Grp.(E.E.T.)| Control Grp.(E.E.T.)
higher Control Grp.(D.T.J.)| Exp.Grp.I (E.E.T.) Exp.Grp.I (E.E.T.)

Control Grp.(D.T.J.)| Exp.Grp.II (E.E.T.)
Control Grp.(D.T.S.)| Control Grp.(D.T.J.)
Exp.Grp.I (D.T.J.)
Exp.Grp.II (D.T.J.)
Control Grp.(D.T.S.)
Exp.Grp.I (D.T.S.)
2.58-2.99 Exp.Grp.IT (D.T.S.)
1,96-2.57
1.95 and Exp.Grp.I (I.T.) Exp.Grp.II (I.T.) Exp.Grp.III (I.T.)
below Exp.Grp.IIL (I.T.) Exp.Grp.III (I.T.) Exp.Grp.I (D.T.J.)
Exp.Grp.III (I.T.) Control Grp.(D.T.S.)| Exp.Grp.I (D.T.S.)

L
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There were critical ratios of 1.95 and below in favor of the
Control Group over Experimental Groups I, II, and III at the initial
testing.

There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group I over the Control Group at the end of the experimental
teaching and at the delayed testing in June; and critical ratios of 1.95
and below over Experimental Groups II and III at the initial testing
and over the Control Group at the delayed testing in September.

There were critical ratios of 3.00 and higher in favor of Ex~
perimental Group II over the Control Group at the end of the experi-
mental teaching and at the delayed testings in June and September and
over Experimental Group I at the end of the experimental teaching; and
critical ratios of 1.95 and below over Experimental Group III at the
initial testing and over Experimental Group I at the delayed testings
in June and September.

There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group III over the Control Group and Experimental Group I
at the end of the experimental teaching and the delayed testings in
June and September and over Experimental Group II at the end of the ex-
perimental teaching and the delayed testing in June; and a critical
ratio between 2.58 and 2.99 over Experimental Group II at the delayed
testing in September.

Table 95 shows a summary of critical ratios which were yielded

at each phase of the testing on the Map Skills Test for the four groups.
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For the purpose of this summary, the critical ratios are presented in
four classifications: 1.95 and below, 1.96 to 2.57, 2.58 to 2.99, and
3.00 and higher.

The column heading designates the group which yielded the favor-
ing critical ratio.

The following legend has been used:

g B 8 = Initial Testing

E.E.T. = End of Experimental Teaching
D.T.J. = Delayed Testing in June
D.T.S. = Delayed Testing in September
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TABLE 95

SUMMARY OF CRITICAL RATIOS ON THE MAP SKILLS TEST

C.R.

In favor of Control
Group over:

In favor of Exp.
Grp.l over:

In favor of Exp.
Grp.II over:

In favor of Exp.
Grp.III over:

3.00 and
higher

Control Grp,(E.E.T,)
Control Grp.(D.T.J.)

Control Grp.(E.E.T.)
Exp.Grp.I (E.E.T.)

Control Grp.(D.T.J.)
Control Grp.(D.T.S.)

Control Grp.(E.E.T.)
Exp.Grp.I (E.E.T.)
Control Grp.(D.T.J.)
Exp.Grp.I (D.T.J.)
Exp.Grp.II (D.T.J.)
Control Grp.(D.T.S.)
Exp.Grp.I (D.T.S.)

2.58-2.99

Exp.Grp.II (D.T.S.)

1.96-2,57

Control Grp.(D.T.S.)

1,95 and
below

Exp.Grp.I (I.T.)
Exp.Grp.II (I.T.)
Exp.Grp.III (I.T.)

Exp.Grp.II (I.T.)
Exp.Grp.III (I.T.)

Exp.Grp.II (E.E.T.)

0ST
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There were critical ratios of 1.95 and below in favor of the
Control Group over Experimental Groups I, II, and III at the initial
testing.

There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group I over the Control Group at the end of the experimental
teaching and at the delayed teaching in June; a critical ratio between
1.96 and 2.57 over the Control Group at the delayed testing in Septem-
ber; and critical ratios of 1.95 and below over Experimental Groups 1I
and III at the initial testing.

There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group II over the Control Group at the end of the experi-
mental teaching and the delayed testings in June and September and over
Experimental Group I at the end of the experimental teaching; and crit-
ical ratios between 2.58 and 2.99 over Experimental Group I at the de-
layed testings in June and September.

There were critical ratios of 3.00 and higher in favor of Ex-
perimental Group III over the Control Group and Experimental Group I
at the end of the experimental teaching and the delayed testings in
June and September, and over Experimental Group II at the delayed test-
ing in June; a critical ratio between 2.58 and 2.99 over Experimental
Group II at the delayed testing in September; and a critical ratio of
1.95 or below over Experimental Group II at the end of the experimental

teaching.
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Table 96 shows a comparison of mean chronological ages for boys

and girls in the four groups.

TABLE 96

DISTRIBUTION AND COMPARISON OF CHRONOLOGICAL AGES
OF BOYS AND GIRLS IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group 1 Group II Group III
Boys  Girls Boys Girls Boys Girls Boys Girls
138-140 2 1 1 1
135-137 1 1 1 2 1
132-134 2 2 1 1 1
129-131 1 2 1 2 1 1 2
126-128 3 1 & 1 5 2 2 1
123-125 3 3 5 1 4 4 3
120-122 4 2 3 2 4 1 1 3
117-1.19 7 4 10 3 8 1 4 4
114-116 8 1 5 5 2 3 8 3
111-113 13 13 8 15 8 9 9 10
108-110 17 16 14 8 11 12 14 12
105-107 12 10 10 5 15 17 8 10
102-104 9 7 14 8 12 10 8 13
.99-101 7 7 6 5 6 7 5 4
N 89 65 83 54 79 67 67 66
Mean 112,37 109.92 112.00 110.33 111.88 109.85 112.05 110.68
S.D. 9.06 7.17 8.70 6.78 9.06 9.03 8.79 8.19
O .960 .890 .955 2923 1.02 1.10 1.07 1.01
Diff. 2.45 1.67 2.03 .37
S.E.gq 1.31 1.33 1.50 1.47
C.R. 1.87 1.26 1.35 .932

A comparison of the mean chronological ages of boys and girls

indicates no significant difference.
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Table 97 shows a comparison of mean mental ages for boys and

girls in the four groups.

TABLE 97

DISTRIBUTION AND COMPARISON OF MENTAL AGES
OF BOYS AND GIRLS IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group I Group II Group III
Boys Girls Boys Girls Boys Girls Boys Girls
141-143 2 1 I
138-140 1 1 1 1
135-137 1 1 2 1 1 1 1
132-134 1 2 2 1 2 3 2 2
129-131 3 3 4 2 3 3 3 3
126-128 2 2 8 8 4 5 L 6
123-125 16 10 6 4 13 10 5 10
120-122 11 16 9 10 10 11 10 9
117-119 10 8 18 4 8 4 4 11
114-116 13 11 7 8 13 7 2 5
111-113 14 6 14 8 11 7 10 6
108-110 13 2 10 4 7 12 12 7
105-107 . 1 1 1 5 1 5 3
102-104 3 1 1 3 2 1 2 2
N 89 65 83 54 79 67 67 66
Mean 117.33 120.21 118.58 118.39 117.62 119.25 117.69 119.04
S.D. 729 7.38 7.59 7.86 7.41 8.52 8.52 8.13
S.E.;m +AIT3 .916 .833 1.07 .834 1.04 1.04 1.00
Diff., 2.88 .19 1.63 1.35
S.E.g 1.20 1.36 1.33 1.44
C.R, 2.40 .14 1.23 .94

A comparison of the mean mental ages of boys and girls indicates

no significant difference.
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Table 98 shows a comparison of mean scores for boys and girls
on the initial testing of the Map Reading section of the Iowa Tests

of Basic Skills in the four groups.

TABLE 98

DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE MAP READING SECTION OF THE IOWA TESTS OF BASIC SKILLS
AT THE INITIAL TESTING IN THE FOUR GROUES

Control Experimental Experimental Experimental
Group Group 1 Group II Group III
Boys Girls Boys Girls Boys  Girls Boys Girls

57-59 _ 1

54-56 1

51-53
48-50 i

45=-47 1
42-44 3 1
39-41 2 2 2
36-38 1 2 2 1 2 1 1
33-35 5 4 4 3 5 1 4 4
30-32 8 6 6 2 4 1 5 3
27-29 6 9 5 3 9 9 6 6
24-26 15 7 14 8 9 5 8 5
21-23 16 6 9 5 8 7 10 8
18-20 12 14 10 10 12 9 10 7
15-17 9 9 13 7 15 15 11 10
12-14 12 7 9 10 10 10 4 1
9-11 3 2 6 2 5 2 2 4

6- 8 1. & 1 2 2

F= 5 2 | 1 2 1

0- 2 1

N 89 65 83 54 79 67 67 66
Mean 21.53 21.68 22.18 20.28 20.75 23.30 21.73 20.68
S.D. 7.05 6.75 9.00 7.53 7.08 9.72 8.04 8.73
S.E., .748 .837 .988 1.02 .796  1.19 .982 1.08
Diff.n o 1.90 2.55 1.05
S.E.g4 1.12 1.42 1.43 1.46

C.R. .13 1.34 1.78 2
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A comparison of mean scores on the initial testing of the Map
Reading section of the Iowa Tests of Basic Skills indicates that there
was no significant difference.

Table 99 shows a comparison of mean scores for boys and girls
on the Map Reading section of the Iowa Tests of Basic Skills at the

close of the experimental teaching period in the four groups.
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DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE MAP READING SECTION OF THE IOWA TESTS OF BASIC SKILLS

AT THE CLOSE OF THE EXPERIMENTAL PERIOD IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group 1 Group II Group IIT
Boys Girls Boys  Girls Boys Girls Boys Girls

63-65 3
60-62 1 1
57-59 X 1 2
54=56 1 2
51-53 1 2 3
48-50 3 1 2 5 2
45-47 1 1 2 4 2
42-44 2 2 5 1 6 3
39-41 1 4 8 5 10 7
36-38 2 1 4 4 10 10 3 10
33-35 3 2 3 4 16 9 7 5
30-32 5 9 11 6 9 11 8 7
27-29 20 5 21 8 17 14 9 8
24-26 10 12 10 7 4 8 3 7
21-23 16 8 7 10 4 4 3
18-20 14 11 5 7 4 4 1
15-17 10 5 4 3 2
12-14 6 8 3 1 1 2
9-11 3 1 1 1
6- 8 1
3-5 2 1
N 89 65 83 54 79 67 67 66
Mean 22.77 22.32 28.36 28.56 32.44 32,48 37.09 38.82
S.D. 6.21 7.41 9.93 8.13 6.60 7.41 10.74 10.89
S.E.p .659 .919 1.09 1.11 742 .905 1.31 1.34
Diff.n 45 .20 .04 L.73
S.E.4 1.13 1.56 1.17 1.87
C.R. .40 .13 .03 .93

A comparison of mean scores on the Map Reading section of the

Iowa Tests of Basic Skills at the close of the experimental teaching

period indicates that there was no significant difference at the .0l

level of confidence between boys and girls in the four groups.
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Table 100 shows a comparison of mean scores for boys and girls
on the Map Reading section of the Iowa Tests of Basic Skills at the

delayed testing in June in the four groups.

TABLE 100

DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE MAP READING SECTION OF THE IOWA TESTS OF BASIC SKILLS
AT THE DELAYED TESTING IN JUNE IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group I Group II Group IIT
Boys Girls Boys Girls Boys Girls Boys Girls

66-68 1
63-65 2 1
60-62 1 1 2 3
57-59 2 1 1
54-56 1 2 1 2
51-53 1 1 1 5
48-50 1 1 1 1 5 3
45-47 2 1 2 3 3 4 4
4244 2 5 3 2 5 4
39-41 1 5 7 3 7 3 5 4
36-38 3 3 11 4 10 4 7 7
33-35 6 5 9 6 9 8 1 5
30-32 10 6 10 6 11 14 10 9
27-29 19 11 7 10 12 7 7 7
24-26 17 8 12 6 14 7 3 6
21-23 15 10 6 7 5 9 3 1
18-20 12 6 3 7 1 3 3 5
15-17 3 7 5 1 2 3 2 3
12-14 3 1

9-11 1

N 89 65 83 54 79 67 67 66
Mean 26.65 27.17 31.25 29.33 32,06 31.23 37.45 35.83
S.D. 6.57 8.13  9.93  8.19  7.56  9.42 12.36 12.45
S.E.p .697 1.01 1,09  1.11 .850 1.15 1,51  1.53
Diff.p .52 1.92 .83 1.62
S.E.q 1.23 1.56 1.43 2.15

C.R. .42 1.23 .58 75
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A comparison of mean scores on the Map Reading section of the
Iowa Tests of Basic Skills at the delayed testing in June indicates
that there was no significant difference at the .0l level of confidence
between boys and girls in the four groups.

Table 101 shows a comparison of mean scores for boys and girls

on the initial testing of the Map Skills Test in the four groups.
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TABLE 101

DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE INITIAL TESTING OF THE MAP SKILLS TEST IN THE FOUR GROUPS

Control Experimental Experimental Experimental
__Group Group I Group II Group III
Boys  Girls Boys  Girls Bovs Girls Boys  Girls

48-50 1
45-47
42-44 1 2 1 1 1
39-41 1 2 1 1 1
36-38 3 3 1 2 2 1 3
33-35 2 1 4 3 3 2 4 1
30-32 4 3 7 5 3 5 4 3
27-29 8 3 8 7 4 L 10 2
24-26 20 8 13 5 5 10 6 6
21-23 13 16 8 4 23 11 8 12
18-20 13 11 8 5 13 11 9 14
15-17 14 11 12 8 13 10 12 15
12-14 7 4 7 5 6 6 8 8
9-11 6 1 6 8 4 2 2 1
6- 8 1 3 3 1 1
3~ '5 1 1
0= 2 1 1
N 89 65 83 54 79 67 67 66
Mean 21.43 21,72 22.18 20.22 20.71 22.18 22.05 20.73
S.D. 6.60 7.23 9.12 8.34 7.05 7.35 7.80 6.60
S.E.n .700 .897 1.00 1013 .793 .897 .952 .813
Diff.n .29 1.96 1.47 1.32
S.E.q4 1.14 L. 51 1.20 L1.25
C.R. .25 1.30 L.23 1.06

A comparison of mean scores on the initial testing of the Map
Skills Test indicates that there was no significant difference at the
.01 level of confidence between boys and girls in the four groups.

Table 102 shows a comparison of mean scores for boys and girls
on the Map Skills Test at the close of the experimental teaching

period in the four groups.
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TABLE 102

DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE MAP SKILLS TEST AT THE CLOSE OF THE EXPERIMENTAL TEACHING PERIOD
IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group I Group II Group III
Boys  Girls Boys  Girls Boys Girls Boys Girls

51-53 3 2 & 6 7 7
48-50 8 1 14 4 13 12
45-47 1 1 9 = 5 13 11 10
42-44 1 2 7 8 16 13 12 8
39-41 4 14 8 15 12 10 8
36-38 2 2 9 3 9 11 4 11
33~35 3 2 8 6 7 3 4 4
30-32 8 3 11 6 2 3 3 3
27-29 11 8 5 6 4 1 2 3
24-26 10 9 1 4 2 1
21-23 9 10 3 3 1 1

18-20 23 12 2 1

15=17 15 6 1 1

12-14 5 6 2

9-11 1

N 89 65 83 54 79 67 67 66
Mean 22.71  24.58 37.12 35.50 40.87 41.79 42.96 42.36
S.D. 6.93 8.31 9.09 8.61 6.96 5,97 6.72 6.69
S By .735 1.03 .998 1.17 .783 .729 .821 .824
Diff., 1.87 _ 1.62 92 .60
S.E.g 1.27 1.54 1.07 1.16
C.R. 1.47 1.05 .86 .52

A comparison of mean scores on the Map Skills Test at the close
of the experimental teaching period indicates that there was no signifi-
cant difference at the .0l level of confidence between boys and girls in
the four groups.

Table 103 shows a comparison of mean scores for boys and girls

on the Map Skills Test at the delayed testing in June in the four groups.
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TABLE 103

DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE MAP SKILLS TEST AT THE DELAYED TESTING IN JUNE IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group 1 Group II Group IIT
Boys  Girls Boys Girls Boys Girls Boys Girls

51-53 10 3 3 3 15 10
48-50 4 1 9 5 10 5 "6 8
45-47 2 4 8 4 14 9 16 10
42-44 7 5 6 6 10 9 7 6
39-41 9 6 11 5 13 14 6 14
36-38 5 7 14 5 8 9 7 7
33-35 8 8 8 7 4 7 2 10
30-32 10 9 3 2 3 7 1

27=29 13 8 5 6 5 3 3 1
24-26 13 8 3 2 3 1 1

21-23 6 4 2 6 5 2

18-20 7 4 1 1 1

15-17 2 2 2 1

12-14 3 1

9-11 1

N 89 65 83 54 79 67 67 66
Mean 30.80 32.26 38.95 35.72 39.36 39.69 42,96 42.68
S.D. 9.00 8.19 9.48 9.96 8.52 6.45 8.46 6.27
S.E.p <959 L.02 1.04 1.36 .958 .788 1.03 772
Diff.n, 1.46 3.23 .33 : .28
S.E.4 1.40 1.71 1.24 1.29
C.R. 1.04 1.89 .27 ' w22

A comparison of mean scores on the Map Skills Test at the de-
layed testing in June indicates that there was no significant difference
at the .0l level of confidence between boys and girls in the four groups.

Table 104 shows a comparison of mean scores for boys and girls on
the Social Studies Fact Test at the delayed testing in Junme in the four

groups.
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DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE SOCIAL STUDIES FACT TEST AT THE DELAYED TESTING IN JUNE
IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group I Group IT Group IIT
Boys  Girls Boys Girls Boys _Girls Boys Girls
140-149 1 1 1 1 3 2 2
130-139 5 5 4 9 4 10 10
120-129 9 5 8 3 10 10 9 11
110-119 5 2 9 8 21 13 16 6
100-109 7 6 9 4 10 13 10 9
90~ 99 8 8 12 6 13 11 9 13
80- 89 20 8 11 7 2 5 8 7
70- 79 10 10 13 4 4 5 3 6
60- 69 9 11 &4 10 3 3 1
50- 59 7 3 5 6 3
40- 49 4 4 6 4 3 1 &
30- 39 4 1 2
20- 29 1 1
N 89 65 83 54 79 67 67 66
Mean 86.63 85.88 90.40 81.16 104.25 105.84 110.17 106.20
S.D. 27.10 27.60 26.20 25.40 24,50 19.70 18.10 21,90
S.Eugy 2,87 3.43 2.88 3.46 2.76 2.41 2.21 2.70
Diff. .75 9.24 1.59 3.97
S.E.q 4.47 4.50 3.66 3.49
C.R. .17 2.05 43 L.13

A comparison of mean scores on the Social Studies Fact Test at

the delayed testing in June indicates that there was no significant

difference at the .0l level of confidence between boys and girls in

the four groups.

Table 105 shows a comparison of mean scores for boys and girls

on the Social Studies Fact Test at the delayed testing in September

in the four groups.
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TABLE 105

DISTRIBUTION AND COMPARISON OF MEAN SCORES FOR BOYS AND GIRLS
ON THE SOCIAL STUDIES FACT TEST AT THE DELAYED TESTING IN SEPTEMBER
IN THE FOUR GROUPS

Control Experimental Experimental Experimental
Group Group I Group II Group III
Boys Girls Boys Girls Boys  Girls Boys Girls

140-149 2 1 3
130-139 3 4 6 7 2 9 5
120-129 7 1 6 2 7 4 13 5
110-119 6 8 7 2 14 10 4 10
100-109 15 8 6 5 11 11 9 5
90- 99 7 10 9 9 8 11 8 10
80- 89 15 8 12 10 6 7 9 2
70- 79 7 9 10 7 10 9 5 8
60- 69 8 6 12 5 3 2 5 6
50- 59 7 5 5 1 1 1 2 1
40- 49 6 1 2 3 3 1 1
30- 39 1 1 3 2 2
20- 29 1
N 83 61 78 46 72 60 65 56
Mean 86.80 89,25 87.57 82,54 97.14 98.00 102.96 99.86
S.D. 26.00 23.40 26,40 21.40 25.80 21,00 23,90 25.30
S.E.m 2.85 3.00 2.99 3.16 3.04 2.71  2.97  3.38
Diff.p 2.45 5.03 .86 3.10
S.E.4 4.14 4.35 4.07 4.50
C.R. .59 1.16 .21 .69

A comparison of mean scores on the Social Studies Fact Test at
the delayed testing in September indicates that there was no signifi-
cant difference at the .0l level of confidence between boys and girls

in the four groups.
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Tables 106 through 109 show a comparison of mean scores for the
lower quarter of the intelligence quotients of each group on the Map
Reading section of the Iowa Tests of Basic Skills at the initial testing

and at the end of the experimental teaching period,

TABLE 106

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE LOWER QUARTER
OF THE CONTROL GROUP

Group No. Mean S.D. S.E.n Diff., S.E.g C.R.
I.T. Control 38 17.90 6.54 1.06
E.E.T. Control 38 21.92 6.39 1.04 4.02 1.48  2.72
TABLE 107

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE LOWER QUARTER
OF EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.g Diff., S.E.g C.R.

i Exp.Grp.1 34 17.15 6.75 1.16
E

I
E.E.T. Exp.Grp.I 34 21.64 7.05 1.21 4.49  1.68  2.67

TABLE 108

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE LOWER QUARTER
OF EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.;m Diff.,, S.E.g C.R.

LT Exp.Grp.II 36 18.42 6.03 1.01
E.E.

T. Exp.Grp.II 36 30.08 6.33 1.06 11.66  1.46  7.99
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TABLE 109

COMPARISON OF MEAN SCCRES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE LOWER QUARTER
OF EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.p Diff., S.E.q C.R.

;.g. Exp.Grp.III 33 15.36 6.51 1.13 17.73 1.81 9.80

.T. Exp.Grp.III 33 33.09 8.16 1.42

In the lower quarter of intelligence quotients of the Control
Group from the initial testing to the end of the experimental teaching
period there was a gain of 4.02, which resulted in a critical ratio of
2.72, This difference was statistically significant at the .0l level
of confidence.

All experimental groups made gains which were significant at
the .0l level of confidence. In Experimental Group I, the difference
of 4.49 resulted in a critical ratio of 2.67; in Experimental Group II,
the difference of 11.66 resulted in a critical ratio of 7.99; and in
Experimental Group III, the difference of 17.73 resulted in a critical
ratio of 9.80.

The critical ratios became progressively larger, favoring Experi-

mental Groups III, II, and I, respectively,
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Tables 110 through 113 show a comparison of mean scores for the
lower quarter of intelligence quotients of each group on the Map Reading
section of the Iowa Tests of Basic Skills at the initial testing and at

the delayed testing in June.

TABLE 110

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE LOWER QUARTER OF THE CONTROL GROUP

Group No. Mean S.D. S.E.p Diff., S.E.q C.R.
LT Control 38 17.90 6.54 1.06
D.T.  Control 38 25.55 4.92  .799 7.65 1.3 5.75

TABLE 111

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE LOWER QUARTER OF EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.m Diff., S.E.g C.R.

. Exp.Grp.I 34 17.15 6.75 1.16

I.T
D.T. Exp.Grp.I 34 25.88 7.59 1.30 8.73  1.74  5.02

TABLE 112

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE LOWER QUARTER OF EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.p Diff., S.E.q C.R.

I.T. Exp.Grp.II 36 18.42 6.03 1.0l
D.T. Exp.Grp.II 36 28.00 6.96 1.16 9.58  1.54  6.22
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TABLE 113

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE LOWER QUARTER OF EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.p Diff,, S.E.q4 C.R.

g. Exp.Grp.III 33 15.36 6.51 1.13 15.09 1.95 2

I
D. Exp.Grp.III 33 30.45 9.12 1.59

In all groups of the lower quarter of intelligence quotients
from the initial testing to the delayed testing in June there were
statistically significant gains at the .0l level of confidence.

In the Control Group the difference of 7.65 resulted in a crit-
ical ratio of 5.75; in Experimental Group I, the difference of 8.73
resulted in a critical ratio of 5.02; in Experimental Group II, the
difference of 9.58 resulted in a critical ratio of 6.22; and in Exper-
imental Group III, the differemnce of 15.09 resulted in a critical ratio
of 7.74.

The critical ratios became progressively larger, favoring Ex-
perimental Group III, Experimental Group II, the Control Group, and

Experimental Group 1, respectively.
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Tables 114 through 117 show a comparison of mean scores for the
lower quarter of intelligence quotients of each group on the Map Skills
Test at the initial testing and at the end of the experimental teaching

period.

TABLE 114

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE LOWER QUARTER OF THE CONTROL GROUP

Group No. Mean S.D. S.E.;m biff., S.E.g C.R.
E.T: Control 38 19.55 5.46 .886
E.E.T. Control 38  22.24  4.47  .726 2.6  1l.15  2.34

TABLE 115

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE LOWER QUARTER OF EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.m Diff., S.E.g C.R.

Exp.Grp.I 34 18,47 7.98 1.37

LT,
E.E.T. Exp.Grp.I 34 31.80 9.42 1.62 13.33  2.12 6.29

TABLE 116

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE LOWER QUARTER OF EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.p Diff., S.E.q C.R.

. Exp.Grp.II 36 20.25 5.64 .940

I.T
E.E.T. Exp.Grp.II 36 37.33 7.65 1.28 17.08  1.59 10.74




169

TABLE 117

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE LOWER QUARTER OF EXPERIMENTAL GROUP IIT

Group No. Mean S.D. S.E.pp Diff., S.E.q C.R.

Exp.Grp.III 33 18.18 5.13 .892

I.T.
E.E.T. Exp.Grp.III 33 38.64 6.45 1.12 20.46 1.43 14.31

In the lower quarter of intelligence quotients of the Control
Group from the initial testing to the end of the experimental teaching
period, there was a gain of 2.69 which resulted in a critical ratio of
2.34, Although statistically significant at the .05 level of confi-
dence, there was no significance at the .0l level.

All experimental groups made gains which were significant at
the .0l level of confidence. In Experimental Group I, the difference
of 13.33 resulted in a critical ratio of 6.29; in Experimental Group
II, the difference of 17.08 resulted in a critical ratio of 10.74; in
Experimental Group III, the difference of 20.46 resulted in a critical
ratio of 14.31.

The critical ratios became progressively larger, favoring Ex-

perimental Groups III, II, and I, respectively,
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Tables 118 through 121 show a comparison of mean scores for the
lower quarter of intelligence quotients of each group on the Map Skills

Test at the initial testing and at the delayed testing in June.

TABLE 118

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE LOWER QUARTER OF THE CONTROL GROUP

Group No. Mean S.D. S.E.p Diff.,, S.E.g C.R.
I.T. Control 38 19.55 5.46 .886
D.T.  Control 38 27.53 7.11 1.15 7498 Lab 350

TABLE 119
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE LOWER QUARTER OF EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.np Diff.,, S.E.g C.R.
I.T. Exp.Grp.I 34 18.47 7.98 1.37
D.T. GExp.Grp.I . 34 34.88 9.15 1.57 16.41  2.08  7.89

TABLE 120

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE LOWER QUARTER OF EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.m Diff.,; S.E.4 C.R.
I.T. Exp.Grp.II 36 20.25 5.64  .940
D.T. Exp.Grp.II 36 34.75 8.49 1.42 1450, l.70 8,33
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TABLE 121

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE LOWER QUARTER OF EXPERIMENTAL GROUP III

Group No. Mean ~S.D. S.E.q Diff., S.E.q4 C.R.

.g. Exp.Grp.III 33 18.18 5,13 .892 20.28 1.59 12.75

Exp.Grp.III 33 38.46 7.56 1.31

In all groups of the lower quarter of intelligence quotients
from the initial testing to the delayed testing in June there were
statistically significant gains at the .0l level of confidence.

In the Control Group, the difference of 7.98 resulted in a crit-
ical ratio of 5.50; in Experimental Group I, the difference of 16.41
resulted in a critical ratio of 7.89; in Experimental Group I1I, the
difference of 14.50 resulted in a critical ratio of 8.53; in Experi-
mental Group III, the difference of 20,28 resulted in a critical ratio
of 12.75.

The critical ratios became progressively larger, favoring Ex-

perimental Groups III, II, and I, and the Control Group, respectively.
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Tables 122 through 125 show a comparison of mean scores for the
upper quarter of intelligence quotients of each group on the Map Read-
ing section of the Iowa Tests of Basic Skills at the initial testing

and at the end of the experimental teaching period.

TABLE 122

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER
OF THE CONTROL GROUP

Group No. Mean S.D. S.E.p Diff., S.E.gq C.R.
I.T.  Control 38 23.97 7.32 1.19
E.E.T. Control 38 27.53 7.32 1.19 3.56  1.68  2.12

TABLE 123

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER
OF EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.p Diff., S.E.q C.R.

;:g. Exp.Grp.I 34 25.18 9.33 1,60 Shi B L

.T. Exp.Grp.I 34 28.59 10.56 1.81

TABLE 124

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER
OF EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.p Diff., S.E.g C.R.

I.T. Exp.Grp.II 36 23.42 11.77 1.96
E.E.T. Exp.Grp.II 36 35.50 7.95 1.33 12.08  2.37 5.10
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TABLE 125,

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE END OF
THE EXPERIMENTAL TEACHING PERIOD OF THE UPPER QUARTER
OF EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.p Diff., S.E.g C.R.

Exp.Grp.III 33 22.18 7.80 1.36

T
E.T. Exp.Grp.III 33 42.91 10.47 1.82 20.73  2.27  9.13

I
E

In the upper quarter of intelligence quotients of the Control
Group from the initial testing to the end of the experimental teaching
period there was a gain of 3.56, which resulted in a critical ratio of
2.12, Although statistically significant at the .05 level of confi-
dence, there was no significance at the .01 level.

In Experimental Group I, the gain of 3.41 resulted in a critical
ratio of 1,41, which was not statistically significant,

In Experimental Group II, the gain of 12.08 resulted in a crit-
ical ratio of 5.10; in Experimental Group III, the gain of 20.73 re-
sulted in a critical ratio of 9.13. These gains were highly signifi-

cant at the .0l level of confidence.
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Tables 126 through 129 show a comparison of mean scores for the
upper quarter of intelligence quotients of each group on the Map Reading
section of the Iowa Tests of Basic Skills at the initial testing and at

the delayed testing in June.

TABLE 126

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE UPPER QUARTER OF THE CONTROL GROUP

Group No. Mean S.D. S.E.n Diff., S.E.gq C.R.
.. Control 38 23.97 7.32 1.19
D.T.  Control 38 30.69 8.52 1.38 6.72 1.82  3.69

TABLE 127

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE UPPER QUARTER OF EXPERIMENTAL GROUP I

Group No. Mean S.D. S.E.m Diff., S.E.g C.R.

.g. Exp.Grp.I 34 25.18 9.33 1.60 7.32  2.32  3.16

. Exp.Grp.I 34 32,50 9.81 1.68

TABLE 128

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE UPPER QUARTER OF EXPERIMENTAL GROUP II

Group No. Mean S.D. S.E.p Diff., S.E.q C.R.

Exp.Grp.II 36 23.42 11.77 1.96

LT
D.T. Exp.Grp.II 36 36.33 10.05 1.68 12.91 ° 2.58  5.00
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TABLE 129

COMPARISON OF MEAN SCORES ON THE MAP READING SECTION OF THE IOWA TESTS
OF BASIC SKILLS AT THE INITIAL TESTING AND AT THE DELAYED TESTING
IN JUNE OF THE UPPER QUARTER OF EXPERIMENTAL GROUP III

Group No, Mean S.D. S.E.p Diff., S.E.q C.R.

T Exp.Grp.III 33 22,18 7.80 1.36
T

::
D.T. Exp.Grp.III 33 45,00 11.64 2.02 22.82  2.44  9.35

In all groups of the upper quarter of intelligence quotients
from the initial testing to the delayed testing in June there were

statistically significant gains at the .0l level of confidence.

In the Control Group, the difference of 6.72 resulted in a
critical ratio of 3.69; in Experimental Group I, the difference of
7.32 resulted in a critical ratio of 3.16; in Experimental Group II,
the difference of 12.91 resulted in a critical ratio of 5.00; in Ex-
perimental Group III, the difference of 22.82 resulted in a critical
ratio of 9.35.

The critical ratios became progressively larger, favoring Ex-
perimental Group III, Experimental Group II, the Control Group, and

Experimental Group I, respectively.
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Tables 130 through 133 show a comparison of mean scores for the
upper quarter of intelligence quotients of each group on the Map Skills

Test at the initial testing and at the close of the experimental teach-

ing period.

TABLE 130

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE UPPER QUARTER OF THE CONTROL GROUP

Group No. Mean S.D. S.E.p Diff., S.E.gq C.R.
ET. Control 38 28.00 7.92 1.29
E.E.T. Control 38 31.32 8.91 1.45 3xal L:9% L7l
TABLE 131
COMFPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE UPPER QUARTER OF EXPERIMENTAL GROUP I
Group No. Mean S.D. S.E.p Diff., S.E.q C.R.
LoL Exp.Grp.I 34 28.44  8.25 1.42
E.E.T. Exp.Grp.I 34 42.91 5,97 1.02 14.47  1.75  8.27
TABLE 132
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE UPPER QUARTER OF EXPERIMENTAL GROUP II
Group No. Mean S.D. S.E.p Diff., S.E.q4 C.R.
I.T. Exp.Grp.II 36 27.83 7.71 1.29
E.E.T. Exp.Grp.IT 36 45.25 5.37 .895s /-4%2  1.,57 11.10
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TABLE 133

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE END OF THE EXPERIMENTAL
TEACHING PERIOD OF THE UPPER QUARTER OF EXPERIMENTAL GROUP III

Group No. Mean S.D. S.E.x Diff., S.E.g C.R.

.g. Exp.Grp.III 33 27.64 8.04 1.40 19.18 1.77  10.84

.T. Exp.Grp.III 33 46.82 6.24 1.09

In the upper quarter of intelligence quotients of the Control

Group from the initial testing to the end of the experimental teaching

period there was a gain of 3.32, which resulted in a critical ratio of
1.71. This was not statistically significant.

All experimental groups made gains which were significant at
the .0l level of confidence. In Experimental Group I, the difference
of 14.47 resulted in a critical ratio of 8.27; in Experimental Group
II, the difference of 17.42 resulted in a critical ratio of 11.10; in
Experimental Group III, the difference of 19.18 resulted in a critical
ratio of 10.84.

The critical ratios became progressively larger, favoring Ex-

perimental Groups II, III, and I, respectively.
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Tables 134 through 137 show a comparison of mean scores for the
upper quarter of intelligence quotients of each group on the Map Skills

Test at the initial testing and at the delayed testing in Jume.

TABLE 134

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE UPPER QUARTER OF THE CONTROL GROUP

Group No. Mean S.D. S.E.pn Diff., S.E.g C.R.
I.0.  Gontrel 38  28.00 7.92 1.29
D.T. Control 38 39.92 7.92 1.29 11.92  1.82  6.55
TABLE 135

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE UPPER QUARTER OF EXPERIMENTAL GROUP 1

Group No. Mean S.D. S.E.pn Diff., S.E.4q- C.R
T.Ts Exp.Grp.1l 34 28.44 8.25 1.42
D.T. Exp.Grp.I 34 44.06 7.59 1.30 1552 |1.93  8.09
TABLE 136
COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE UPPER QUARTER OF EXPERIMENTAL GROUP II
Group No. Mean S.D. S.E.p Diff., S8.E.q C.R.

I.T. Exp.Grp.II 36 27.83 7.71 1.29
D.T. Exp.Grp.II 36 44.42 5.28 .sgo 1039  1.56 10.63
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TABLE 137

COMPARISON OF MEAN SCORES ON THE MAP SKILLS TEST
AT THE INITIAL TESTING AND AT THE DELAYED TESTING IN JUNE
OF THE UPPER QUARTER OF EXPERIMENTAL GROUP III

Group No., Mean S.D. S.E.qn Diff.n, S.E.q4 C.R.
I.T. Exp.Grp.IIT 33 27.64 8.04 1.40
D.T. Exp.Gep.IIT 33 47.37 5.3% .op9 213 | 1.68 11,74

In all groups of the upper quarter of intelligence quotients
from the initial testing to the delayed testing in June there were
statistically significant gains at the .0l level of confidence.

In the Control Group, the difference of 11.92 resulted in a
critical ratio of 6.55; in Experimental Group I, the difference of
15.62 resulted in a critical ratio of 8.09; in Experimental Group II,
the difference of 16.59 resulted in a critical ratio of 10.63; in Ex-
perimental Group III, the difference of 19.73 resulted in a critical
ratio of 11.74.

The critical ratios became progressively larger, favoring Ex-

perimental Groups III, II, and I, and the Control Group, respectively.

Evaluation of the Procedure
The pupils and teachers who comprised the three experimental

groups were requested to evaluate the materials and techniques.

Pupil Evaluation

Table 138 shows the results of the pupil questionnaire.




TABLE 138

PUPIL QUESTIONNAIRE

—*7

Experimental Experimental Experimental
Group 1 Group II Group IIT
N = 137 N = 146 N = 133
Yes No Yes No Yes No
No.| % | No. | % No.| %] No.| % No.l % | No.| %
Considered team work fun 134 | 92| 12 8 | 124 | 93 9 7
New friends because of team work 9 | 64 | 41 | 28 63 | 47 | 70 | 53
Enjoyed the lessons 130 | 95 7 5| 144 | 99 . L] 131 | 99 2 1
Map work now easier 135 | 99 2 1| 146 [100 0 0 | 131 | 99 2 1
Prefer teacher, explaining and
correcting 33 | 24 27 | 18 23 | 17
Prefer self-direction and correction 104 | 76 119 | 82 110 | 83
Would like to try team work in other
subjects 131 | 90| 15 |10 | 112 | 84 | 21 | 16
Attempted extra map work 109 (80 | 28 |20 | 118 | 81 | 28 19 110 | 83 23 17
Able to read maps more easily 106 | 77 | 31 |13 | 138 | 95 8 5| 109 | 82 | 24 | 18

081
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The following responses were summarized and combined in cases

of similarity:

1. The children who stated that they had enjoyed the lessons
felt that they were interesting and fun. They commented
that working in groups had helped them to learn more and had
made the work easier. Some felt that helping each other had

made them "smarter."

2. The children who reacted negatively to the lessons stated
that they did not like their partner, or the lessons were
either too hard or too easy.

3. The children showed initiative beyond the lessons in using
road maps, world maps and atlases, making new maps with
parents, and constructing papier mache maps. They indicated
a great deal of interest in using maps to find states,
countries, and continents which they had read about in news-

papers.

A copy of the questionnaire may be found on page 59.

Teacher Evaluation

*1. All teachers in the experiment stated that they had enjoyed
participating in the study.
2. The features of the study enjoyed most included: the general

presentation, the plan of the lessons, the variety of activ-

*Indicates the response to the question on the Teacher Evaluation
Form. A copy of the questionnaire may be found on page 61.




10.

182

ities, the repetition of learnings, the enthusiasm of the

children.

. The features of the study not enjoyed included ground distance

and measurement,

. The teachers suggested that more time could have been allotted

for the improvement of the lessons. They also requested that
the lessons be prepared. in a permanent form for reuse of
material,

Of the eighteen classes in the experimental groups, seven had

carried on some team work before the study.

. The team work had been attempted in arithmetic problems,

arithmetic fundamentals, social studies, spelling, and read-
ing.

In Experimental Group II, three teachers indicated they

would continue team work in social studies, one was uncertain,
one said she would not, and one did not respond. In Experi-
mental Group II1I, three teachers indicated they would con-

tinue team work in social studies, and three were uncertain.

. These teachers indicated that they would like to try team

work in arithmetic, reading, spelling, science, language,

and social studies.

. There was some social improvement noted in all classes.

Where ineffective groups existed, they were mainly due to
slow children working together, absenteeism, and personality

conflicts.
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11. All teachers indicated a more wholesome attitude toward maps
in their classes due to the lessons.

12a, All teachers indicated that children had shown initiative
beyond the lessons to do extra map work.

12b. Teachers responded that children had brought maps to school,
made maps, ventured freely to wall maps and the globe, and had
purchased maps, globes, and atlases.

13. All teachers stated they would use the lessons to supplement

the textbook study of maps throughout the year.

14, All teachers felt that children were using maps and globes

more freely than had previous classes.




CHAPTER V

SUMMARY AND CONCLUSIONS

Summary

The purpose of this study was to develop and evaluate a planned
program in social studies to teach basic map skills in the fourth grade
using varied-size groups of individuals, pairs, and teams of three,

The experiment was carried on during an intensive teaching pro-
gram of twenty-seven days, or five and one half weeks. The lessons
were grouped into six weekly work units.

The population was divided into four groups, consisting of a
control group and three experimental groups. The Control Group followed
their prescribed social studies program, with no deviation from their
general course of study. Forty minutes per day were devoted to the
social studies period.

The three experimental groups were designated Experimental Group
I, Experimental Group II, and Experimental Group III. All children in
the three experimental groups received the same self-directed map skills
lessons and worked on them without teacher aid. These children had no
additional instruction in social studies throughout the intensive teach-
ing phase of the study. Forty minutes per day were devoted to the les-
sons.

The three experimental groups differed in that the children in
Experimental Group I worked on the lessons alone; those in Experimental

Group II worked in pairs; and those in Experimental Group III worked in

-184-
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teams af three.

The lessons were adapted for team learning, self-direction, and
economy of time. The major responsibilities of the teachers of experi-
mental classes were to arrange heterogeneous groups for the pairs and
teams of three and to see that the groups were working effectively. The
lessons were done on the lesson sheets and maintained in a personal
folder for future reference.

The study was carried on in an industrial city within a twenty-
five-mile radius of Boston. Twenty-five of the forty-four fourth grade
classes participated, with seven classes designated as the Control
Group, six classes as Experimental Group I, six classes as Experimental
Group I1I, and six classes as Experimental Group III.

The ability and achievement of the Control Group and the three
experimental groups were measured at the beginning of the experiment in
October 1960, at the end of the intensive teaching period in November,
at the end of the school year in June 1961, and again at the beginning
of the next school year in September 1961.

The tests administered in each phase of the testing included the
Map Reading section of the Iowa Tests of Basic Skills (Form 1 and Form 2)
and a Map Skills Test constructed by the writer. A Social Studies Fact
Test was also administered at the delayed testing in June and again in
September. The Kuhlmann-Anderson Test was the intelligence test admin-
istered as part of the regular testing program of the community; there-
fore, these results were used in the study. Groups were equated on the

bases of initial results of mean chronological ages and mental ages, and
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mean scores on the Map Reading section of the Iowa Test of Basic Skills
(Form 2) and the Map Skills Test.

Although there were 766 children in the original population,
illness, transfers, drop-outs, and equating procedures reduced the pop-
ulation to 570: 154 in the Control Group, 137 in Experimental Group I,
146 in Experimental Group II, and 133 in Experimental Group III, The
data for the initial tests, the tests at the close of the experimental
teaching period, and the delayed testing in June were based on this
population,

Illness, summer transfers, and summer drop-outs reduced the pop-
ulation at the September delayed testing to 521: 144 in the Control
Group, 124 in Experimental Group I, 132 in Experimental Group II, and

121 in Experimental Group III,.

Conclusions
I. The following conclusions may be drawn from comparisons among all
the groups on the Iowa Map Reading section and the Map Skills Test
at each phase of the testing:
A. At the end of the experimental teaching period:
1. Every experimental group showed highly significant differences
at the .0l level when compared with the Control Group. Great-
est gains were made by Experimental Groups III, II, and I,
respectively.
a. Experimental Group I showed a mean difference of 6.23, with

a standard error of .89, which resulted in a critical ratio
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of 7.00 on the Iowa: Map Reading section. The mean dif-
ference of 12.98, with a standard error of .98, resulted
in a critical ratio of 13.24 on the Map Skills Test;

b. Experimental Group II showed a mean difference of 11.04,
with a standard error of .79, which resulted in a critical

ratio of 13.97 on the Iowa: Map Reading section. The mean

difference of 17.79, with a standard error of .82, resulted
in a critical ratio of 21.70 on the Map Skills Test.

c. Experimental Group III showed a mean difference of 14.71,
with a standard error of 1.09, which resulted in a critical
ratio of 13.50 on the Iowa: Map Reading section. The mean
difference of 19.16, with a standard error of .81, resulted
in a critical ratio of 23.65 on the Map Skills Test.

2. Experimental Groups II and III showed highly significant dif-
ferences in their favor when compared with Experimental Group I.
a. Experimental Group II showed a mean difference of 4.81, with

a standard error of .92, which resulted in a eritical ratio
of 5.23 on the Iowa: Map Reading section. The mean differ-
ence of 4.81, with a standard error of .94, resulted in a
critical ratio of 5.12 on the Map Skills Test.

b. Experimental Group III showed a mean difference of 8.48,
with a standard error of 1.18, which resulted in a critical
ratio of 7.19 on the Iowa: ﬁap Reading section. The mean
difference of 6.18, with a standard error of ,93, resulted

in a critical ratio of 6.65 on the Map Skills Test.
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3. A comparison between Experimental Groups II and III showed

differences which favored Experimental Group III.

a. On the Iowa: Map Reading section there was a mean differ-
ence of 3.67, with a standard error of 1,10. The critical
ratio of 3.34 was significant at the .0l level.

b. On the Map Skills Test there was a mean difference of 1.37,

with a standard error of .76. The critical ratio of 1.80

was not significant.
B. At the delayed testing in June:

1. Every experimental group showed highly significant differences
at the .01 level when compared with the Control Group. Great-
est gains were made by Experimental Groups III, II, and I,
respectively.

a. Experimental Group I showed a mean difference of 3.62, with
a standard error of .99, which resulted in a critical ratio
of 3.66 on the Iowa: Map Reading section. The mean differ-
ence of 5.37, with a standard error of 1.07, resulted in a
critical ratio of 5.02 on the Map Skills Test,

b. Experimental Group II showed a mean difference of 4.71, with
a standard error of .92, which resulted in a critical ratio
of 5.12 on the Iowa: Map Reading section. The mean differ-
ence of 8.09, with a standard error of .94, resulted in a
critical ratio of 8.61 on the Map Skills Test,

c. Experimental Group III showed a mean difference of 9.77, with

a standard error of 1.23, which resulted in a critical ratio
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of 7.94 on the Iowa: Map Reading section. The mean differ-
ence of 11.40, with a standard error of .95, resulted in a

critical ratio of 12.00 on the Map Skills Test.

2. A comparison between Experimental Groups I and II showed dif-

3,

ferencés which favored Experimental Group II.

a. On the Iowa: Map Reading section there was a maanldifference
of 1.09, with a standard error of 1.07, The critical ratio
of 1.02 was not statistically significant.

b. On the Map Skills Test there was a mean difference of 2,72,
with a standard error of 1.02. The critical ratio of 2.67
was significant at the .0l level.

The gains made by Experimental Group III were highly signifi-

cant when compared with the gains of Experimental Groups I and

LY,

a. When compared with Experimental Group I, there was a mean
difference of 6.15, with a standard error of 1.34, which
resulted in a critical ratio of 4.59 on the Iowa: Map Read-
ing section. The mean difference of 6.03, with a standard
error of 1.03, resulted in a critical ratio of 5.85 on the
Map Skills Test.

b. When compared with Experimental Group II, there was a mean
difference of 5.06, with a standard error of 1.29, which
resulted in a critical ratio of 3.92 on the Iowa: Map Read-
ing section. The mean difference of 3.31, with a standard
error of .91, resulted in a critical ratio of 3.64 on the

Map Skills Test.
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C. At the delayed testing in September (ten months after the close
of the intensive teaching period):
1. There was no significant difference at the .0l level between
the Control Group and Experimental Group I.
a. On the Iowa: Map Reading section the mean difference of
1.95 favored Experimental Group I. The standard error of

1.14 resulted in a critical ratio of 1.71, which was not

significant.

b. On the Map Skills Test the mean difference of 2.98 favored
Experimental Group I. The standard error of 1.17 resulted
in a critical ratio of 2.55, which was statistically signifi-
cant at the .05 level but not at the .01 level.

2, Experimental Groups II and III showed highly significant differ-

ences at the .0l level when compared with the Control Group.

a. Experimental Group II showed a mean difference of 3.86,
with a standard error of 1.10, which resulted in a critical
ratio of 3.51 on the Iowa: Map Reading section. The mean
difference of 6.28, with a standard error of 1.00, resulted
in a critical ratio of 6.28 on the Map Skills Test.

b. Experimental Group III showed a mean difference of 7.43,
with a standard error of 1,30, which resulted in a critical
ratio of 5.71 on the Iowa: Map Reading section. The mean
difference of 9.18, with a standard error of .99, resulted
in a critical ratio of 9.27 on the Map Skills Test.

3. A comparison between Experimental Groups I and II showed dif-
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ferences which favored Experimental Group II.

a. On the Iowa: Map Reading section there was a mean differ-
ence of 1.91, with a standard error of 1.13. The critical
ratio of 1.69 was not statistically significant.

b. On the Map Skills Test there was a mean difference of 3.30,
with a standard error of 1.17. The critical ratio of 2.82
was statistically significant at the .01 level.

4. The gains made by Experimental Group III were statistically
significant at the .0l level when compared with the gains of
Experimental Groups I and II.

a. When compared with Experimental Group I, there was a mean
difference of 5.48, with a standard error of 1.33, which
resulted in a critical ratio of 4.12 on the Iowa: Map Read-
ing section. The mean difference of 6.20, with a standard
error of 1,16, resulted in a critical ratio of 5.34 on the
Map Skills Test.

b. When compared with Experimental Group LI, there was a mean
difference of 3.57, with a standard error of 1.30, which
resulted in a critical ratio of 2.75 on the Iowa: Map Read-
ing section. The mean difference of 2.90, with a standard
error of .98, resulted in a critical ratio of 2.96 on the
Map Skills Test.

II. The following conclusions may be drawn from comparisons among all
the groups on the Social Studies Fact Test:

A. At the delayed testing in Junme:
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1. There was no significant difference between the Control Group
and Experimental Group I. The mean difference of .44, with a
standard error of 3.15, resulted in a critical ratio of .14,
which favored Experimental Group I.

2. Experimental Groups II and III showed highly significant dif-

ferences in their favor when compared with the Control Group.

a. Experimental Group II showed a mean difference of 18.66,
with a standard error of 2.86, which resulted in a critical
ratio of 6.52.

b. Experimental Group I1II showed a mean difference of 21,86,
with a standard error of 2.81, which resulted in a critical
ratio of 7.78.
3, Experimental Groups II and IIT showed highly significant dif-
ferences in their favor when compared with Experimental Group I.
a. Experimental Group II showed a mean difference of 18.22,
with a standard error of 2.89, which resulted in a critical
ratio of 6.30.

b. Experimental Group III showed a mean difference of 21.42,
with a standard error of 2.85, which resulted in a critical
ratio of 7.52.

4. There was no significant difference between Experimental Groups
IT and III. The mean difference of 3.20, with a standard error
of 2.52, resulted in a critical ratio of 1.27, which favored
Experimental Group III,.

B. At the delayed testing in September:
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1. There was no significant difference between the Control Group
and Experimental Group I. The mean difference of 2.12, with
a standard error of 3.05, resulted in a critical ratio of .69
which favored the Control Group.

2, Experimental Groups II and III showed highly significant dif-

ferences in their favor when compared with the €ontrol Group.
a. Experimental Group II showed a mean difference of 9.93,
with a standard error of 2,92, which resulted in a critical
ratio of 3.40.
b. Experimental Group III showed a mean difference of 13.69,
with a standard error of 3.06, which resulted in a critical
ratio of 4.47.
3. Experimental Groups II and III showed highly significant dif-
ferences in their favor when compared with Experimental Group I.
a. Experimental Group II showed a mean differemce of 12.05,
with a standard error of 3,03, which resulted in a critical
ratio of 3.98.
b. Experimental Group III showed a mean difference of 15.81,
with a standard error of 3.15, which resulted in a critical
ratio of 5.02.
4. There was no significant difference between Experimental Groups
IT and III. The mean difference of 3.76, with a standard error
of 3.04, resulted in a critical ratio of 1.24 which favored

Experimental Group III.




194

III. The following conclusions may be drawn from comparisons within the
Control Group:
A. On the Map Reading section of the Iowa Tests of Basic Skills:

1. There was no significant difference between the initial mean
score and the mean score at the close of the experimental
teaching period.

2. There were significant differences at the .0l level between
the initial mean score and the mean scores at the delayed test-
ings in June and September.

a. In June there was a mean gain of 5.28, with a standard error
of .81, which resulted in a critical ratio of 6.52.

b. In September there was a mean gain of 7.66, with a standard
error of .96, which resulted in a critical ratio of 7.98.

3. There were significant differences at the .0l level between
the mean scores at the close of the experimental teaching period
and at the delayed testings in June and September,

a. In June there was a mean gain of 5.45, with a standard error
of .80, which resulted in a critical ratio of 6.81.

b. In September there was a mean gain of 7.83, with a standard
error of .95, which resulted in a critical ratio of 8.24.

4. There was a significant difference at the .05 level, but not
at the .0l level, between mean scores at the delayed testing
in June and the delayed testing in September, favoring the
latter. The mean difference of 2.38, with a standard error of

.97, resulted in a critical ratio of 2.45.
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B. On the Map Skills Test:

1., There was a significant difference at the .05 level, but not
at the .0l level, between the initial mean score and the mean
score at the end of the experimental teaching period. The
mean gain of 1,95, with a standard error of .83, resulted in
a critical ratio of 2.35.

2. There were highly significant differences at the .0l level be-
tween the initial mean score and the mean scores at the de-
layed testings in June and September.

a. In June there was a mean gain of 9.87, with a standard error
of .89, which resulted in a critical ratio of 11.09.

b. In September there was a mean gain of 11.60, with a stand-
ard error of .90, which resulted in a critical ratio of 12.89.

3. There were highly significant differences at the .0l level be-
tween mean scores at the close of the experimental teaching
period and at the delayed testings in June and September.

a. In June there was a mean gain of 7.92, with a standard error
of .93, which resulted in a critical ratio of 8.52.

b. In September there was a mean gain of 9.65, with a standard
error of .94, which resulted in a ceritical ratio of 10.27.

4, There was no significant difference between mean scores at the
delayed testing in June and the delayed testing in September.
The mean gain of 1.73, with a standard error of 1.00, resulted
in a critical ratio of 1.73.

C. On the Social Studies Fact Test:
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1. There was no significant difference between the mean scores
at the delayed testing in June and the delayed testing in
September. The mean gain of 1.51, with a standard error of
3.03, resulted in a eritical ratio of .50.

IV. The following conclusions may be drawn from comparisons within Ex-

perimental Group I.
A. On the Map Reading section of the Iowa Tests of Basic Skills:

1. There were highly significant differences at the .0l level be-
tween the initial mean score and the mean scores at the close
of the experimental teaching period, the delayed testing in
June, and the delayed testing in September.

a. At the close of the experimental teaching period, there was
a mean gain of 6.22, with a standard error of 1.01, which
resulted in a critical ratio of 6.16.

b. In June there was a mean gain of 9.06, with a standard
error of 1.08, which resulted in a critical ratio of 8.39.

c. In September there was a mean gain of 9.77, with a stand-
ard error of 1.10, which resulted in a critical ratio of
8.88.

2. There were significant differences at the .01 level between
the mean scores at the close of the experimental teaching period
and at the delayed testings in June and September.

a. In June there was a mean gain of 2.84, with a standard error
of 1.07, which resulted in a critical ratio of 2.67.

b. In September there was a mean gain of 3.55, with a standard
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error of 1.09, which resulted in a critical ratio of 3.26.

There was no significant difference between the mean scores

at the delaye& testing in June and the delayed testing in

September. The mean gain of .71, with a standard error of 1.15,

resulted in a critical ratio of .62,

the Map Skills Test:

There were highly significant differences at the .01 level

between the initial mean score and the mean scores at the close

of the experimental teaching period, the delayed testing in

June, and the delayed testing in September,

a. At the close of the experimental teaching period, there was
a mean gain of 15.07, with a standard error of 1.07, which
resulted in a critical ratio of 14.08.

b. In June there was a mean gain of 15.38, with a standard
error of 1.10, which resulted in a critical ratio of 13.98.

c. In September there was a mean gain of 14.72, with a stand-

ard error of 1,20, which resulted in a critical ratio of 12.25.

. There were no significant differences between the mean scores

at the close of the experimental teaching period and at the

delayed testings in June and September.

a. In June there was a mean gain of .31, with a standard error
of 1.11, which resulted in a critical ratio of .28.

b. In September there was a mean loss of .35, with a standard

error of 1.20, which resulted in a eritical ratio of .29.

. There was no significant difference between the mean scores
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at the delayed testing in June and the delayed testing in
September. The mean loss of .66, with a standard error of
1.23, resulted in a critical ratio of .54.
C. On the Social Studies Fact Test:
1. There was no significant difference between the mean scores

at the delayed testing in June and the delayed testing in

September., The mean loss of 1.05, with a standard error of
3.17, resulted in a critical ratio of .33.
V. The following conclusions may be drawn from comparisons within Ex-
perimental Group II:
A. On the Map Reading section of the Iowa Tests of Basic Skills:

1. There were highly significant differences at the .0l level be-
tween the initial mean score and the mean scores at the close
of the experimental teaching period, the delayed testing in
June, and the delayed testing in September,

a, At the close of the experimental teaching period, there
was a mean gain of 11.13, with a standard error of .91,
which resulted in a critical ratio of 12.23.

b. In June there was a mean gain of 10.25, with a standard
error of 1.00, which resulted in a critical ratio of 10.25.

c. In September there was a mean gain of 11.78, with a stand-
ard error of 1.04, which resulted in a critical ratio of
11.33.

2. There were no significant differences between the mean scores

at the close of the experimental teaching period and at the
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delayed testings in June and September.

a. In June there was a mean loss of .88, with a standard
error of .91, which resulted in a critical ratio of .97.

b. In September there was a mean gain of .65, with a standard
error of .97, which resulted in a critical ratio of .67.

3. There was no significant difference between mean scores at the
delayed testing in June and the delayed testing in September.
The mean gain of 1.53, with a standard error of 1.05, resulted
in a critical ratio of 1.46.

B. On the Map Skills Test:

1. There were highly significant differences at the .0l level be-
tween the initial mean score and the mean scores at the close
of the experimental teaching period, the delayed testing in
June, and the delayed testing in September.

a. At the close of the experimental teaching period, there was
a mean gain of 19.90, with a standard error of .81, which
resulted in a critical ratio of 24.57.

b. In June there was a mean gain of 18.12, with a standard
error of .87, which resulted in a critical ratio of 20.83.

c. In September there was a mean gain of 18.04, with a stand-
ard error of .93, which resulted in a critical ratio of 19.40.

2. There were significant differences at the .05 level, but not
at the .0l level, between mean scores at the close of the ex-
perimental teaching period and at the delayed testings in June

and September.
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a. In June there was a mean loss of 1.78, with a standard error
of .83, which resulted in a critical ratio of 2.14.

b. In September there was a mean loss of 1.86, with a standard
error of .89, which resulted in a critical ratio of 2.,09.

3. There was no significant difference between the mean scores at
the delayed testing in June and the delayed testing in Septem-
ber. The mean loss of .08, with a standard error of .95, re~-
sulted in a critical ratio of .08.

C. On the Social Studies Fact Test:

1. There was a significant difference at the .0l level between
the mean scores at the delayed testing in June and the delayed
testing in September., The mean loss of 7.22, with a standard
error of 2.74, resulted in a critical ratio of 2.64.

VI. The following conclusions may be drawn from comparisons within Ex-
perimental Group III.
A. On the Map Reading section of the Iowa Tests of Basic Skills:

1. There were highly significant differences at the .01 level be-
tween the initial mean score and the mean scores at the close
of the experimental teaching period, the delayed testing in
June, and the delayed testing in September.

a. At the close of the experimental teaching period, there was
a mean gain of 14,92, with a standard error of 1.19, which
resulted in a critical ratio of 12.54.

b. In June there was a mean gain of 15.43, with a standard

error of 1.30, which resulted in a critical ratio of 11.87.
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c. In September there was a mean gain of 15.47, with a stand-
ard error of 1.27, which resulted in a critical ratio of
12.18.

There were no significant differences between the mean scores

at the close of the experimental teaching period and at the

delayed testingsin June and September.

a. In June there was a mean gain of .51, with a standard error
of 1.43, which resulted in a critical ratio of .36.

b. In September there was a mean gain of .55, with a standard
error of 1.40, which resulted in a critical ratio of .39.
There was no significant difference between mean scores at the
delayed testing in June and the delayed testing in September.
The mean gain of .04, with a standard error of 1.50, resulted

in a critical ratio of .03.

the Map Skills Test:

There were highly significant differences at the .0l level be-

tween the initial mean score and the mean scores at the close

of the experimental teaching period, the delayed testing in

June, and the delayed testing in September.

a. At the close of the experimental teaching period, there was
a mean gain of 21.27, with a standard error of .83, which
resulted in a critical ratio of 25.63.

b. In June there was a mean gain of 21.43, with a standard
error of .90, which resulted in a critical ratio of 23.81.

c. In September there was a mean gain of 20.94, with a stand-
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ard error of .93, which resulted in a critical ratio of
22,52
2. There were no significant differences between mean scores at
the close of the experimental teaching period and at the de-
layed testings in June and September.

a. In June there was a mean gain of .16, with a standard error

of .84, which resulted in a critical ratio of .19.
b. In September there was a mean loss of .33, with a standard
error of .87, which resulted in a critical ratio of .38.

3. There was no_significant difference between the mean scores
at the delayed testing in June and the delayed testing in
September. The mean loss of .49, with a standard error of .94,
resulted in a critical ratio of .52.

C. On the Social Studies Fact Test:

1, There was a significant difference at the .05 level, but not
at the .0l level, between the mean scores at the delayed test-
ing in June and the delayed testiﬁg in September. The mean
loss of 6.66, with a standard error of 2.84, resulted in a
critical ratio of 2.35.

VII. The following general conclusions may be drawn from all of the com-
parisons made:
A. All experimental groups made gains in map skills which were
statistically superior to the gains of the Control Group. Ex-
perimental Group III, which comprised children working in teamsl

of three, showed the greatest gains, followed by Experimental
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Group 1I, with children working in pairs, and Experimental Group

I, with children working alomne.

. It would appear that children can learn, retain, and implement

the basic map skills of the fourth grade social studies program

in a concentrated, intensive program of instruction.

. Children who had worked on the map skills lessons in pairs and

teams of three showed gains in social studies factual data which
were statistically superior to the gains of the children who had
worked alone and the Control Group.

There was no significant difference between the success of boys
and girls in either map skills knowledge or in social studies
factual data.

Intelligence does not appear to be a very important factor in

determining the effect of the program on retention.

. The evaluation of the lessons and procedures by teachers and chil-

dren indicated general interest and acceptance.
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Wh.e2 of the cardinal dirpetlions 1s dirsetly opposite south?
., Norih

.‘C'\‘u E&&SE

i-ﬂ '-". Weﬂt

4. Tone of these

Whieh two of the following are not cardlnal directiona?

tle Hart«h
b, Northeast
o South
d. Scuthwest

If you were facing north, which cardinal dirsction would be
to the right?

.o South
.!):u E&Bt
G. Wasgh
tle None of these

Which dirsetion 1 halfway betwesn south end west?

fn, Norbtheast
be Southeast
6., Southwest
o Northwest

In our part of the world, in which direstion would your shadow
point abt noon?

. North
be Baast
0. South
i, Weat

Which of thess tell what the earth is made up of%

a, Land and water

Yo Land and alr

0, Waber and alr

., Land, water and alr
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i ran 1 e O bE . .
ur 10T 3 et north 1 2k | h LoD

What direction wouvld be at 7%

9. North
be Northwest
& o Bast
d. Southeas:

8. What direc lon would be at 89

9.

16

» Beat
» Southeast
« West
o Northwest

=

oo o

What direction would be at 9?7

2., East
be. Northesuat
Ce I’Iﬂﬁt
d, Souvthwest

What direction woula be at 109

2, West
L. Northwest
G Hast
¢, Southeast

A body of water surrounded by lang Is calledews

#: A peninsula
bo an 1sland
3¢« a lake

d. & gulf




.

16,

17,

18,
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R &hfﬁ&?tﬁyiﬁ nowrs
b, Orive every 24 hours
Co Once every 48 bours
e Once a month

The earth is sheped 1ike gews

&, QOval

b o Squ&rﬂ

Co Sphere

d, None of these

The imeginery 1ine whilech ig halfway between the North Pole
and the South Poie 18 called the.ew

2, Equator

be Trople or Cancer

Co Tropiec of Capricorn
de Earth's azxig

When the sarth 1s divided inte hemisphez-ess We find that we
live in theew.

Northern Hemisphere sng Eastern Hemisphers
Nerthern Hemisphere ang Westorn Hemi sphene
Southern Hewlsphere and Eastern Hemisphare
¢ Southeprn Hemisphere eng Western Hemisphera

-]

RO oe
[ =] a

&ImMnm&ai&w@

s & large body or water

Do land Surroundsd by watep on two sides
Go land Surrounded by water on three dides
ds land completely surrounded by water

How many continents gpe thers?

£, thr se
be five
Lo Seven
do nine

The largest continent on the earth 1sew.

&. Horth Ameries
bo Ope

Co Afrlica

& Asis

Thea smallsast continent on the earih p - P
Australia
Antaret?na

South Americy
North Amerios

o
3 0 e

o (3
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:.’.Oc f‘_ ‘_i;_-..’.

e, a large avea of land with water on two sides
Do & narrow body of water that commnects two
lavger bodiesz of wabed
¢o 2 large part of ths ccesn that goes iInto the lan
- do 2 hody of water surrounded by land

21, Which continent do you live on?

o, Asla

b, Africa

Co. Burope

d, North America

22, When you live in llagsachusetis,what i1s the neareat ceean
you could swim in?

a. Atlantie Ocsan
bo Pacific Ccsan
¢o Indian Coean
de Arectic Ocean

23, The imaginary line between the Arctic Clrele and the sguator
is the=we-

8, Trople of Cancer

be Trople of CGapricorn
e, Antarctle Cirele

d. None of these

2. The imagineary line between the Trople of Cancer and the Tropies
of Capricorn is thee==

8, Arctic Circle

bo Antaretic Cirsle
c. Bquabtor

d, Nons of these

25, In what direction is the oquabor from the South Pole?

8, North
be Bast
8. South
d. West

26, On a map, symbols are used to tellesw

a, a distence

b, & pleture of what Is: really there
co time

des & story in words
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k1, r«\ _; .. '
oo l.:.j ‘tj~
s red
de grees
24, E.mnrm,ﬂmgﬁn This Xins is one fnoh 1o@gp It you saw thi
a4 on & wAp ssale, you Would know that one 4y}
¥iles was suppaiged to represent—w.
8, 100 inches
e 100 feat

Ee 100 yards
fig 100 miles

29 rrf'\,_,_ Whieh eonbinent $s this & map of?

g2, North Americy
be South Ame ion
¢, Asia

do Africa

30: The swn seems to rise in thees

i, North
Do Eungt
e 2P Smth
&a West

31, Whan you 1ive in Massschusetts what Bime zone are you in?

Ao Pacifie Time Zona
be Bastern Tims Z0nd
8o Central PTime PA T
do Mountain Time Zome

320 Wbat is formed by mud dropped by & river b 1ts mouth?

fla Llathms
by paninsuis
8, delts

do bay

33. Ths puart of the Thited Statea whish Sées ths sun at the earliant
acurs is sblled thewmee

fo Paclfic Tine Zons
bo Mountain Time Zons
8, Caniral Tine Zone
do Eagtomn Time Zons
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3o What direction would be at 347

2, sast

b northwest
0, aoutheast
d s South

35, What direction would be at 357

a, north

bo southwest
¢, northeart
dq cast

36, What direction would be at 367

a8, ezat

b, southesst
s south

d: northwest

37. What diveetion would be at 377

g m:‘th
b, northeast
€. south
de southwest

218
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The plieture map below shows a elasaroom in a school. The
desks of the pupils are arrangad in study BrOVPs The groups
are called A; B, G, :f},3 E and Fo The signa for the other objects
in the elassroom are shown in the key below ths map, By using

this pieture mep, answer gquestions 38 through ha,

L i L |

NSRSl
> %

38, ¥Which group is nearsat the Heachers desk?

&o Group B
bo Group C
to Group B
de Group F

39. The pupile senter the room from which directlion?

&, North
be Eaat
vo Soubh
o West

£y 4
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i “_'1,'_5_, A
" . |
Sun G

3 i
masie I
LU
B

o

¢

*)

i
L*

By

g 011._}3 TF

'o
o
a

[

7% ]

hi. Thes two groups neareas’ o the bookoase arecwe

fe Group 4 and Group B
ho Qroup A and Group D
o Group D and Greup B
do Group B and Group B

2, The blackboard i oen which wall?®

8o North
b, Bast
¢o South
de West
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This is & map of an imaginary aves o land which hasg many
oitiesn, meuntaine highways, raiircads and othsr things which

&re shown by symbols at the bottom of the map, Study the map

logend and the seale se Py o, Enswer questions,

Water © City
Foreas

Desert —— reguler toastling
Highway “.W:vragul&r cozstliine

Railrosd
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.

0 SURTON
o DI
. Cariton
1 Duna

hiro About how fap iz 1t from Nash to Boxtton?

2o 50 miles

He 100 miles
2o 150 milea
do 200 mites

U5. The eity op Tliton 18 onecs

2o an isthmuas
Do B

e 4 delte

do an islend

hé. What eity 1a farthest aerth from Hopedaie in railvway dictanne?

i, Carltor
Do Nash

‘-ln fﬁll.m

47, ¥Whet elty 1s eclessat to a desari region?

e SG‘I,by
lha Dm

¢» Royse
tle Brown

43, The el%y en an Irregalar 20a36line {goce

fo Solby
o Marsheiilie
€0 Nagh
C:‘h) ngby

49. At what city woulg Jou stos by rallrcad bo react Lake Clegny
2, Dunn
bo Royse
Co Cariton
d:\ Marﬁhvjo;l@




Jhe

tWwo maps or
‘he irst
o ond

Tthia

paT s

RS
)
RS

CAA0

&
X

A
K11

2|
S :B
e

5 )
| oo

l"}j"rt-'/:' /':

L

1

T m w a E ame .

show the
ap shows you how hlgh the land i3
map shows you where lu

mber-Lyy
nawer gquestions 50 through 53 by

v i
L2050 - Socc

2. B
< O o
o, B
d [ F’

In whieh
the land
high?

v

AGC oo
Mo O

axb%acﬂf OVEr i0.000"
levation
The area that produces

the most lumber p I TR

area 1s most of
over 10,000 fest
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dJame small section of s atats,

in ¥he area. The
and marufacturing ls carriesd
uslog the frillowing maps,

A \
— BAN

A L™

' D

o 1

) 6 9

sz,_. A4
Gk 4 F

A
4N I

Lumisee g Manu facturing

52. The ares that has the most
manufacturing fa...

-

=

RO oD
2 @ 0 p
Hoow

53. Most of the land at ¢ 15--.

At or near geg level
500 « 5000 feet high
5000 < 10,000 feet high
over 10,000 feet high

a;’
b
o

1]
@
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the world live. Yiu willi study about People In distant Places
by learning of their aomes, their land, theilyp ¢limate and the

ings whiszsh will give JoOu & real picture

'is exciting information Will come from maps. As you begi;

maps may be new and strange but you wil: quickly find out that
reading a map is Somewhat 1ike reading a book. A map 1s a pi
OF & drawlng that tells g story. In order to beil a story, it

must have g language. The lap language you are about to learn

Jom
p=1
ot

0 see many things in a smalj space,

Un soms maps you will be able to Cind your home, the school
yeu attend, the place where your father works, the shopping dis.
“riet, The beack, the ralivoad and almos anything slass ip your
weighborhcecd, On other maps you will e able to find your counti

wnd the countries of children whe llve

o
=
jie)
L
[
"
Q
=
-l
|
©
c
L
2
X

P2 may tell you sbout the kinds of animals that live in certain

laces, Other maps may show you the products of the ceuntry you
e studying. You shaii Learn these thip gs and so much mors—-—.

fid 8ll beczausge you shail =oon know how to read s map.,
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I 31 | Cd i gul
L. What direction js= always toward the <onty Fola? R 1 &
cs What directlion 4s always toward the left of north* i
3¢ 7 you were faclng east, what direction would be
directly behilnd vou?
J o e

L+ What direction is to the right of north®
5. What direction is Opposite ascubh?

6. What direction 1s always toward the North Pole?

7. What direction 1s opposite west?

8. If you were in the center facing north, what direction
would be directly behindg you®?
e

Remember that north, east, south and weatl are the main directions,
They are called cardinal directions,

Write the names of ths cardinsg dlrections,

—

On the diagrem below, north has been placed at the top. Place

the names of the other cardinai directions at the correct points,
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I l i ri nem par | ) e
i TR » i I € TLwW i &l
1 am o ig T Jard the 4 ] 3 M 201 2 3N
>lon,

We may talk aboub the 2R ot VST ol our gouthern states
Southern meang geing toward the soutk

Bill lives in the southern section of oup state. From her

We » toward the soutiy Eo wisgit Bill iz home .
Bastern and Western are giso Uged we Galk about g ng Lowar
Lhe egst ar toward the waat,

I T walk to the sast I gnm wallling o¢ he sastern =«

It a traln takes its bassengers west, L3 Caking them 1

castern, sow ern and west
— -

i s e S—————

Can you 111 1in the right wopds

L. John must travel to the nori; He is Ehersfope gol

b

Part of our country. He

LT LIrave
v
j ) s 13 yade —in s P T - 32 2 3 = o ok o
e IThe el O our count ry is d CCLLYy opnosit
: =
wlicg Mg

Sl our ¢ ouncimy,




240

‘a
§ 2
s | oL & i i
s £ Ul 780 T
L
P e ~
Y ‘ |
|I' I
: 1 Fivanr L
. L) ..
) CLE L3 et
Bichy ~TU B Py
% - L
'a L g
1
L ¥ £ A ELYS
L ] r 71h
o L L8 SRLE i i
- i e -
: e I Yl Gl
Gl 3 & 8 g ] 1
. 1 : i

. 3
A 1 . W
b LL !--
- =AU
1 F1Lr s
4 & 8T
-
e — s ST
: = e 5 i
- - - - = - &




241




“

You have practiced finding directions wlth north at the top.

-

If you remember the rules for ioccating dilrections you ¢

]
3
3

ould be

-
=

abtle to complete the following diagrams.

Nctice the first dlagram. You willl see that weat 1s at the top.
\Weet Whaet cardinal direction is directly

oppesite west?

If you said east, you are correct.

Mark number 2 on the blank space east.

What cardingl directicn would be at

number 17

The answer 1ls north because west 1s

always to the left of north,

Write beside number 1 north.

Number 3 18, ¢f coursse, souch because

gsouth ia directly opposit

[}

north sasnd

also west is always to the right of
south.

Number I is an in-between dlrectlon.

]
ot

ig between south and west. The
direction at number I is southwest.

What direction would bs at number 5%
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ldentify each point snd 7111 in the “lanks wibth che words north

northeast, sast, southeast, South

et e S Pt e

that the direction or the top 1z different on both 'igures

bt
a

|
|

- R e A ot . s A . e s

= =
—a -

hm—-..-l—-'-—.-.-—--_—--.u---u-—-—u...'- -an e d N —. . o ——_ B e T —
3 &

L s

h-a-———.—_--—-—-—---u-\.-u----u—--u-. - - — - s — - ——
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or down?

The boy fell e the stairs,

The balloon flew in the air,

The elevator went to the top fiooro

The man climbed to the peak of the mountain,
The animal dug a hols into the ground,

We climbed : -. the tree to get the apples,

The ball was hit into the stands,

The coal miner went e to the bottom of the shaft,

The submarine stayed ___ below the surface fopr 118 hours.

The rain came from the eclouds,
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I.Z » ¢ _._- { {
! 3eTe! " a 3T = '
{ L arIC ' » A3 L= WL 2 g, F» A £
1 I LU YT . 123 wuarth rvoi ates on an imar A O malea
-~ et e b S ————— L A . atall
FaT f s ol Toela & 1L k. G, Mg e T te S : ? ma 1 - ) e DI 1y
MELIGYO Lanes i 1o ey I.x!:,.i‘laf}.FS;' axlis. SN0 wartn fotaca: 0on
——— -

the ZSarthiz axis tores out gt Luo Places. e eall theae the

poles. Thare is a North Pole and a South Pole, The poles help

— i m—— e

us to foliow directions, touard the nortn and toward the asouth

Which of these lcol: lie tie shape of {he Larth?

E_m--_,_..., LRy,
%

Sy

lat do we eall the turning of tho Larth?
The shano of the Earth 1s ealled »

e Larth rotates on its 5

e . et et etk sy

the Larth rotates onee avery

. hours,

s

ihere are hours in a day .
e e — L

. In ¥, oy e Y . v - s = ’ T - 3 2
o Barthts AXL8 cones oub at tho Pale and %]

i
]




251

et 91141 of the _‘.\_'.. y

Ll p AL Lo} \l > b d t: -.'_
‘he globes in your classroom shious the Larth 3% a sphere T
things can you think of whiok

— iy
e
.

—— g —

An imaginary line around the middie of

the EBarth would divide the Earth into

tWwo halves, We would then reve hemisphers

{Homl means 2alf, s0 a h
half of g sphere )

emisphere s

Each half 1s g hemisphere,

The shape of the Earth 1s colled & ¢phere,

When the Earth ig divided into halves, we call sach half = i
sphers ,

The Easth may be divided into the Northern H

emlsphere and the
Southern Hemisphere when it is divideq from

east Tto west,
The Eart

h may be divideq into the Eastern Hemiaphore ang the
Western Hemisphere when it is divided fronm north to gout)

T~
e
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Om the drawing of the glcbe below draw the lmeginary line which
goes arocund the middle of the earth., Remembsr that this is not
a real line. but g make-believe one., We called this line the
equator,
There are cther Imaeginary lines on the globe which help us to
find places. There is an imaginary line at the top of the globe,
The imaginary line closest to the North Pole is called Arctic
Circle.
The imaginary line closest to the South Pole is called the Antarcti-

Clrcle.

Nz;rn .

//g/fjfd:::::;_h‘__",d»“’ Arctic Chrch;
l _

i E.-q_ua'!'o."

\ /

'

3 S— y

i T %__ e
-5ou+h —‘Fé.!a

. The imaginary line which goes around the center of the earth
from east to west ig called the

'fc‘lrc‘ni'ic. C[rcfe

- The Imaginary line which 1s closest Lo the North Pole igs
called the

L=

o The lmaginary line which 1s closeat to the South Pole 1is
called the

» The Arctic Circle is in the heml sphere,

R o

. The Antarctic Cirecle is in +
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Now we are going to learn of two mores

They are the Lroplic_of f.Cinger andg the

The imaginary line between the Arctie

called the Tropie of Cancer,
Line

The Imaginary

is called the Trople of Capricorn,

hetween the Antar:-+

256

linaginary lines,
Trople of Copricorn

Circle and the Equator 1s

ic Circle ang the Equator

s g S -
_‘"_’_.z{ v ""I,\“'
T Trepiﬁ of Ca cep
AN N
£ “-..“‘_ b

Which imaginary line

i1s be“ween the Tropic

rople of Capricorn

of Cancer and the

Tropic of CaD”iPOPﬂ9 S

Which imaginary line is north of the Tropiec or Cancer? L o
Which Imaginary 1ine 1s 2outh of the Tropiec of Capricorn? el
Which imaginary line is south of the Tropic of Cancer? o N
Which imaginary 1ine is north of the Tropie or Cépricorn?

s ettt
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Activity Exerclse

Cardinal and In-Between Directions

7

Identify each point and fill in the blanks with the words north,

northeast, east, southeast, south, southwest, west, or northwest.

otice that the direction on the top is different on both flgures.

6.
2, Te _
3¢ 8.
Lo 9.

Ba 10,
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1l. Which ogcsan iles between South America and Africa?

12. Which ocean la the larcegt?

= [ am —— U

13. What else beaide land and water is the earth made up of?

L. Which two continents Aré 20 closs together they almost

—

Look like one? . and

- ——

15, vhat Imaginary lire divides the earth to meke the eastern

hemisphere snd the wegtern hemlsphere?

Activity
Here are two globes that show the E&starn.Hamisphere and the

Weatern Hemisphere. Write the names of the eontinents on the

wial

correct area,




Continents on ths Northern Hemisphere and ths Southern Hemlaphers

-.“»;J».?; THE &N

HeMisPHERE

?’Jou THERN

» ..
h EMISPHER

The globes above show the same continents that we have astudied.

This time the globes are divided into the Worthern and Southern
Eemispheres. The lmaglinary line which divides the earth into the
Northern Hemisphere and the Southern Hemlspheve 1s the equator.
The squator is the imeginary line which goes around the center of

the earth from east to wesb.

The squator divides the carth into two hemiapheres called the

Hemisphere and the Hemisvhere.

Bverything north of the equator 1ls in the Northern Hemisphere,
Everyching south of the equator is Iin the Southern Hemisphere,
Loeok at the plecbures of the globe to answer these questions.

1. What three continents are wholly in the Northeran Hemlaphere?

=Y

Pa

Ca

o
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b rog’ ¥R o, are pavtly In both nemlsphere
4
o e—__

What tyo connidrernta deea the

b

e e ettt ovtr st e

egQuator cropsa?

v

> Which «f these hemlspheres fes mors water

than lang®?

Activiivy

- o g o e Ve
Here ape
*outbern Hemisphere., Write

correst

RYas .

W o & P ‘.-éy
N N
"h%‘l“ﬂh:a."_'ﬂl M

e i 4 et 5t e ms

btwo giobes that show the Northern Hemisphere and the

the names of the continents on the
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Answer Sheet for Lesson E 272

Let's check our answers for Lesson V. If you have made any
mistakes, read the lesson over again and correct the mistake.

Keep this answer sheet with your lessons in your folder,

Page 1.
Atlantic 0O Europe C Agsla C
Africa C South Amerlca C Arctic O
North America C Indian O Antarctica C
Pacific O Austrelia C
The earth is made up of: 1) land 2) water 3) air

Page 2

el g ©

1. Atlantic Ocean 3. Indian Ocean

2. Pacific Ocean h. Arctic Ocean

1., a. Burope c. Africa e. Antarctica
b. Asis d. Australia
2. a, North America b. Scuth America ¢. Antaretica

3. Antarctica
i, North America

5. Western

1. Water
« North America, South America, Burope, Asla, Africa,

Austrelia, Anteopetica
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