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ABSTRACT

Statement of the Problem

The purpose of this study was to ascertain whether
the type of simplified map commonly in use in fifth and
sixth grades is the most effective type of map for locating
points, estimating relative size and shape, detetmining
direction, estimating distance, and making inferences for
this age group when compared with a conventional map. Sub-
problems were to determine whether boys or girls are better
able to read maps, whether intelligence is a factor
influencing map reading ability, and how well the identified

map skills are understood.
Procedure

Maps Used

Two Denoyer-Geppert desk maps of the forty-eight
contiguous United States were selected to serve as the
simplified and conventional maps. Both maps contained
information on the United States, but the conventional map
used approximately four times the words and a more highly
sophisticated layer-tinting technique than the simplified
map. In addition, the conventional map was printed with a
more precise cartographic technique than the simplified
map. |

xiii
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Tests Used

The Test of Map Skills was written and validated by

the researcher for use in this study. It consisted of
thirty multiple-choice items based on a selected list of
six map skills. The map skills chosen to be investigated
were concerned with students' ability to understand size
and shape, orientation and direction, location, distance
and scale, symbols, and geogréphic inferences made from a
map. The actual questions were written to be answered from
data on either the simplified or the conventional map.

In addition to the specially developed test, scores

on the California Test of Mental Maturity (Short-~form) were

. obtained for the sample students.

Sample

The St. Charles, Missouri, Public Schools System
provided the sample which consisted of all fifth and sixth
grade students as of the two middle weeks of January, 1969.

Students were given the Test of Map Skills and either the

simplified or the conventional map to be used in answering

the test.

- Treatment of the Data

The significance of difference between the mean
scores of the various groupings of students was tested by

the "z-ratio" technique.
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Findings
Fifth graders were found to score significantly

higher on the Test of Map Skills when using a simplified

map than when using a conventional map. Sixth grade
students performed nearly as well on the test using either
map, simplified or conventional. When the sample was
divided by sex, fifth grade boys! scores indicated a need
for simplified maps. Fifth grade girls and sixth grade
boys showed only slightly higher scores using the simpli-
fied map over the conventional map. Sixth grade girls
performed slightly better on the test using the conventiomnal
map.

The sample was also divided into high and low
intelligence groups on the basis of the mean score for the

entire sample on the California Test of Mental Maturity.

The students in the high intelligence group performed
significantly better on the test than those in the low
intelligence group. When both grade levels were divided on
the basis of intelligence, the fifth grade low group did
significantly better using the simplified map than when
using the conventional map. The fifth and sixth grade high
groups scored only slightly better using the conventional
maps over the simplified. Sixth grade low students scored

slightly higher using the simplified map.
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The six map skills were studied to determine their

difficulty for each grade, the influence of sex, intel-

ligence, and the type of map used.

Conclusions

Most sixth grade students are able to read conven-
tional maps as well as simplified maps.

Fifth graders are better able to read simplified
maps than conventional maps.

Fifth and sixth grade boys and girls show no
significant difference in ability to read maps.
Fifth and sixth graders with high intelligence

perform at a higher level on the Test of Map Skills

than those with low intelligence.

When asked questions pertaining to the map skill of
location, fifth and sixth graders perform better
with a simplified map than with a conventional map.
Making geographic inferences is a difficult task

for fifth and sixth graders.



CHAPTER I
THE PROBLEM

Constant change in the society it is designed to
serve places education among the most difficult arts. To
meet these changes, the teacher must improve both his
knowledge of a subject and his techniques of teaching that
subject. This is certainly true in geographic education.

The importance of geography in the curriculum is
stated most clearly by the German geographer Alfred Hettner
(cited by Hartshorne, 1939):

Reality is simultaneously a three-dimensional
space which we must examine from three different
points of view in order to comprehend the whole.
From one point of view, we see the relations of
familiar things, from the second, the development
in time, and from the third, the arrangement and
division in space. Reality as a whole cannot be
encompassed entirely in the systematic sciences,
sciences defined by the objects they study. Other
writers have effectively based the justification
for the historical sciences on the necessity of a
special conception of development in time. But
this leaves science still two-dimensional; we do
not perceive it completely unless we consider it
also from the third point of view, the division
and arrangement in space (pp. 3, 4).

Not only is geography a science, but it is also a
necessary part of the intellectual equipment of all citizens
of the world. Broek (1965) asks ". . . how can the

citizens of the United States, a great world power and a



democracy, exercise their rights and perform their duties
if they are geographically illiterate?" (p. 2).

Further, geography is grounded firmly in maps.
Woolridge and East (1967, p. 68) stated that making maps is
for the surveyor or civil engineer: the geographer is the
master at using and interpreting maps. This is the essence
of geography: the use and interpretation of maps. |

The facility to use and interpret maps is often
taught only at the elementary school level, and subse.
quently, assumptions are made that these skilis have been
mastered (Witucki, 1962). To say that these map skills are
complex is an understatement. It would appear that improve-
ment of methods of teaching the map skills in elementary
schools is possible. The writer has isolated certain
elements of geography in the elementary curriculum per-

taining to map study to investigate in this dissertation.

Statement of the Problem

The average adult considers himself an adequately
skillful map reader when, in fact, many adults read maps at
an elementary level. True map reading involves seeing the
"whole" rather than a particular specific point or loca-
tion. 'It might be compared with the reader's seeing a word
in its entire context, rather than in isolation.

Superficiality might be a result of using simple

maps when more complex maps could be employed.



Over-simplified maps as used widely in elementary school

teaching could be a factor in producing a population of

inadequate map readers.

Questions to be Answered

In an attempt to determine the extent of usefulness

of a simplified map when compared with a conventional map,

the following questions were investigated:

1.

study:

1.

Is there an advantage to continued use of simpli-
fied maps as commonly found in elementary textbooks
and on classroom walls as opposed to conventional
maps as used by the average literate adult?

Are sex differences an influencing factor in
elementary children'’s ability to use simple as
compared with conventional maps?

Does intelligence influence the usefulness of
simple maps as compared with conventional maps?
Which of the identified map skills are most dif-

ficult for fifth and sixth graders to achieve?

Hypotheses

The following hypotheses were investigated in the

During grade five, there is no difference in effec-
tiveness for learning between simplified and

conventional maps.



During grade six, there is no difference in
effectiveness for learning between simplified and
conventional maps.

There are no significant differences in scores on

the Test of Map Skills between boys and girls of

fifth or sixth grade using either map. Related

minor hypotheses:

3.1. In fifth grade; there is no difference
between boys and girls in ability to read
simplified maps.

3.2. In sixth grade, there is no difference between
boys and girls in ability to read simplified
maps.

3.3. In fifth grade, there is no difference
between boys and girls in ability to read
conventional maps.

3.4. In sixth grade, there is no difference
between boys and girls in ability to read
conventional maps.

3.5. Fifth grade girls show no difference in
ability to read simplified maps as compared
with conventional maps.

3.6. Sixth grade girls show no difference in
ability to read simplified maps as compared

with conventional maps.



3.8.

Fifth grade boys show no difference in
ability to read simplified maps as compared
with conventional maps.

Sixth grade boys show no difference in
ability to read simplified maps as compared

with conventional maps.

There are no significant differences in scores on

the Test of Map Skills between high and low intel-

ligence groups for either grade level or map.

Related minor hypotheses:

4.1.

Among fifth grade students using simplified
maps, those students who score high on the

Test of Map Skills are also in the high

intelligence group; those students who score

low on the Test of Map Skills are in the low

intelligence dgroup.
Among sixth grade students using simplified
maps, those students who score high on the

Test of Map Skills are also in the high

intelligence group: those students who score

low on the Test of Map Skills are in the low

intelligence group.
Among fifth grade students using conven-
tional maps, those students who score high

on the Test of Map Skills are also in the

high intelligence group: those students who
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score low on the Test of Map Skills are in

the low intelligence group.
Among sixth grade students using conventional
maps, those students who score high on the

Test of Map Skills are also in the high intel-

ITigence group; those students who score low

on the Test of Map Skills are in the low

intelligence group.
Among the fifth grade high intelligence
group, there is no difference between use of

éither map and scores on the Test of Map

Skills.
Among the sixth grade high intelligence

group, there is no difference between use of

éither map and scores on the Test.of Map
Skills. |

Among the low intelligence group in the fifth
grade, there is no difference between use of

éither map and scores on the Test.of Map

Skills.
Among the low intelligenceé group in the sSixth
grade, there is no difference between use of

either map and scores on the Test of Map

Skills.



tions:

Assunmptions

These assumptions were made concerning the study:
It was assumed that the intelligence test scores

obtained on the California Test of Mental Maturity

from the school files were accurate.

It was further assumed that the fifth and sixth
grade children in St. Charles, Missouri, were
rgpresentative samples of a suburban, middle-class

socio-economic level.

Limitations

The study was acknowledged to have these limita-

The sample was composed of all fifth and sixth
grade students in St. Charles, Missouri, present on

the day the Test of Map Skills was administered and

for whom a score on the California Test of Mental

Maturity was on file;

The study made no attempt to analyze teaching
methods, curriculum, administrative structure, or
proéedures used in the sample schools.

The format of the testing instrument developed for
the stddy (using multiple-choice responses) forced

a closed response.



Definition of Terms

The following terms were central to the investiga-

tion and warranted definition:

Geography
Thralls (1958) states:

‘Geography is the physical-social science which
describes, maps, and seeks.to explain the inter-
relations between man and his physical environ-
ment. On the one hand, it deals with the natural
setting or physical environment in which man
lives. Some of the elements of the physical
environment are the surface or topography of the
earth, soil, rocks and minerals, climate, land
and water bodies, native plant and animal life,
and location on the earth's surface. On the
other hand, geography deals with man's occupa-
tion, his religion, art, science, music, litera-
ture, types of communities, his means of
transportation and communication, and other
elements resulting from man's efforts to utilize
the materials of his physical envirconment.

These two sets of elements, the physical and
the cultural, are interrelated, and the interpre-
tation of that interrelationship gives distinctive
character to the study of geography (p. 1).
Maps
According to Monkhouse and Wilkinson (1963, fly-
leaf) maps are "depictions of spatial distribution.®
Because the distinction between the two maps used in this
study is of paramount concern, the following pages are
devoted to clarifying the similarities and differences
between these two maps. It should be emphasized at this

point that this is an educational study and not one

ultimately concerned with cartography. Further, it must
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be remembered that the terms "simplified" and "conventional"
are relative both to each other and to the grade levels
being studied. The map selected as the conventional map
could, relative to still another similar map, be considered

simplified.
Maps Used in This Study

Conventional map. The conventional map used is a

more accurate depiction of a portion of the surface of the
earth than is the simplified map and is of the type commonly
found in adult atlases, high school and college texts, and
used as road maps. This particular map is one of the most
widely used and popular United States maps used in elementary
or secondary schools.

Specifically, this conventional map uses more words,
employs more colors and shades to clarify spatial distribu-
tion, uses more accurate methods to display surface con-
figuration, and is printed in a manner that displays better
cartographic design and drafting. The conventional map
selected for use in the study was a desk map of the forty-

eight contiguous United States, Denoyer-Geppert RLRI.

Simplified map. The simplified map used shows a

less accurate depiction of the United States than the con-

ventional map described above and is the type often used in



10
elementary school level or beginning text books and as wall
maps.

‘The simplified map uses fewer words, uses fewer
colors and shades to show spatial distribution than the
conventional map, uses less accurate means of displaying
surface configuration and could be considered a more crude
cartographic work. It is purposely uncomplicated, plain,
and unadorned., The simplified map used in the study was
Denoyer-Geppert SR1x which is a desk map of the forty-eight

contiguous United States.

Comparisons

To elaborate on the distinctions between the
simplified and conventional maps (hereafter referred to as
"Map A" and "Map B," respectively), these éontrasts were
noted:

1. Map B has approximately four times as many words
printed on it as Map A (names of rivers, sea routes,
cities, islands, lakes, bays, mountains, and
plateaus).

2, Map B has thirteen colors and shades; Map A has
only five,

3. Map B depicts the relief in a more easily visu-
alized manner than does Map A. The light source
can be established as off the NW corner of Map B.

The relief effect of Map A is more simple with
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some shading, but much less than in Map B. The
symbol for mountains ( A) used on Map A was found
to be difficult to interpret and often incorrectly
placed.

Map B has been drawn and printed with a more pre-
cise cartographic design than Map A: the lines are
thinner and more precise; the lettering is narrower.
and more professional; rivers are more detailed;
islands are in sharp focus on Map 3B, and blurred
on Map A,

Both maps show relief and political boundaries,
although Map A emphasizes the political; Map B,

the relief,

Map B gives a more pleasing esthetic impression
because of its precise cartography and added

color.

Map A and Map B are similar in the following

respects.

1.

Both portray the forty-eight Continental United
States.

Both are Denoyer-Geppert desk size (17 x 11")
maps.

Both include parts of Mexico and Canada with the
same amount of detail as depicted in the United

States.
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1l.

12,

12
Both are small scale maps using identical scale:
one inch to 200 miles.
Both use hyposometric coloring to‘show surface
configuration, but do not explain which altitudes
are associated with the colors.
Both show lines of latitude and longitude and
express the degrees in the margins.
Neither map indicates'points of the compéss, but
for both, north is the top of the map and west is
to the left.
Certain physical regions (e.g., Great Plains,
Wyoming Basin, Atlantic Cbastal Plain) are named
on the appropriate area‘of each map.
International boundaries are shown by means of a
broad purple line and state boundaries are shown
with a narrower purple line on both maps.
Legends on both maps are identical in size, loca-
tion, amount of data contained, and symbols used.
Legends are placed in the SW corner.
Cities other than capitals are named on both maps,
along with the capital cities, rivers, lakes, and
the Great Lakes.
State names are printed in large black letters on

both maps.
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Further Comparisons

Two aspects of both simplified and conventional maps
require additional discussion: terrain representation and
color.

The representation of surface configuration has been
an historical problem for cartographers (Robinson, 1960).
Terrain

« « o is a continuous phenomenon: that is, all
portions of the earth above the sea have a three-
dimensional form, and as soon as the land is
represented, all of it must be represented, at
least by implication. It is also the one
phenomenon the cartographer works with that exists
as an impression in the minds of most map readers,
and the reader is therefore relatively critical in
his approach to its representation on the map

(p. 195).

The simplified map displayed a crude and occasion-
ally inaccurate technique of relief representation. The
employment of three-color layer-tinting and crude symboliza-
tion of mountains (A ), plateaus ( ), etc. are difficult
to interpret.

The conventional map used two techniques to show

surface configuration: layer-tinting using five colors and

eight shades, and oblique shading in grey to accentuate
relief. This shading has been superimposed over the layer
tints and a much more realistic and readily visualized
impression of the surface configuration is expressed.
"Color," says Robinson (1960), "is without doubt

the‘most.complex single medium with which the cartographer
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works" (pp. 228-234). Some of the problem lies in our
incomplete knowledge of the nature of color and also in the
individual interpretation of color as it varies with the
perception of the observer.

The simplified map used five colors (and no shades)
hyposometrically while the conventional map used five
colors and eight shades.

Small scale maps (to which group both the simpli-
fied and the conventional maps belong) require considerable
exaggeration and simplification by the cartographer. "This
introduces problems of selection and generalization, which
make it absolutely necessary that the cartographer be
relatively competent in the field of the geography of land-
forms" (Robinson, 1960, p. 208). It becomes apparent that
construction of the conventional map, because it is a small
scale map, demanded selection, simplification, and eXxag-
geration., Construction of the simplified map then,
required, in essence, simplification of an already
simplified map.

To clarify the major differences between the
simplified and the conventional maps used in this study,
the differences may be stated as: (1) number of words used,
(2) means of terrain representation, (3) colors used, and

(4) quality of printing.
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Map Skills

The map skills referred to in this study (Rushdoony,

1968, pp. 213-222) are identified as those abilities neces-

sary to read and interpret maps, namely:

1.

Size and Shape. Size refers to a measurable space
occupied relative to a standard. Shape refers to
outline or form in two dimensions (but more com-’
pletely understood in.three dimensions).
Orientation and Direction.‘ Orientation is the
ability to determine (from any position) direction
on a map or in the field. Direction refers to the
established points of the compass and also up or
down relative to the center of the earth.

Location. Location refers to the ability to point
out a desired spot on a map.

Distance and Scale. Distance is the result of
linear measurement from one point to another. Scale
explains the relétionship between dimensions on a
map and corresponding dimensions on the earth.
Symbols. Symbols are abstract notations on a map
which represent geographic features.

Inference. Inference is the act of drawing logical
conclusions from the map at hand and making predic-
tions about features or possibilities that are

beyond the scope of the map observed.



16

Research Design and Procedures

A posttest only control group with randomization was
used. as the experimental design. The grdup of St. Charles,
Missouri, fifth and sixth grade students was split at random

and given the Test of Map Skills and either the simplified

map or the conventional map.

The Test of Map Skills, written and validated by the

author for use in this study, was developed from a fifty-
item test initially given to all f£ifth and sixth grade
students at the Lulu Walker School, Amﬁhitheater District,
in Tucson, Arizona. Validation of the fifty-item test as
well as considerations of time produced the resulting

thirty-item Test of Map Skills as used in the St. Charles,

Missouri, administration. 1In January of 1969, all fifth and
sixth grade students of the St. Charles, Missouri, Public

School System were given the Test of Map Skills.

The score obtained on a third grade administration

of the California Test of Mental Maturity to the sample

students was used to split the group into high and low
groups based on the mean IQ of 109.5.

A z-test Qas the statistical tool used to determine
whether significant differences between mean scores for the

Test of Map Skills existed. Each of the four major hypoth-

eses and all of the minor hypotheses were thus tested for
tenability. A further test was performed to determine the

extent of responsibility of each map skill for the score.
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Organization of the Study

The following outline provides a view of the
remaining chapters of the study:

Chapter II is a review of the literature pertaining
to map study and contains sections on the opinions of
authorities in both geography and education on map study
and related research. |

In Chapter III, research procedures are detailed.
The sample is defined:; the social studies curriculum is
explained in the sample school districts. The testing
instrument devised for this study is discussed, including
its validation. An item analysis for the testing instru-
ment is included. The intelligence test used to divide
the sample group is discussed, also. Finally, the
statistical analyses to be applied to the data are
explained.

Research findings are explained in Chapter IV.

Chapter V includes a summary of the study and the
findings, and some conclusions and recommendations for
further study as warranted by the findings of the investi-

gation.



CHAPTER II

REVIEW OF RELATED LITERATURE

This chapter is composed of two discrete parts:
first, the views of authorities both in education and
in geography who have expressed opinions on how map
reading should be taught, and second, related research

concerned with elementary school map reading.

Opinions of Authorities on Map Reading

Importance of Maps

Meyer and Streitelmeier (1963), along with most
other geographers, state that maps are central to geo-
graphy. They go so far to say that ". . . geography is
cartography” (p. 47). Broek and Webb (1968) agree,
stating, "The map is the basic tool of the geographer,
a graphic shorthand for what otherwise would require
long verbal descriptions of location and arrangement"
(p. vi). Peattie (1950) cautions, "Although maps are
our most important tools, it 'is not true that everything
that is geographic can be put on a mép, e « o but
practically all the facts used in elementary teaching

can be mapped. Geography is a study of distribution and

18
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maps should all but crowd the text from school books"
(p. 29).
The value of maps is discussed by Gopsill (1966):
Kipling once said that as soon as men begin to
talk about anything that really maters, someone
has got to go and get an atlas. Almost any
subject can be discussed more intelligently if
one is well informed about the element of
"whereness.," In view of the importance of PLACE,
and of the relationship between one place and
"another, Professor Debenham had made his enter-
prising and picturesque suggestion that in every
public bar in this country (Britain) there should
be an atlas printed on paper resistant to beer
stains, the inference being that the question
"Where is it?'" inevitably occurs at some time in
every argument (p. 37).

Thralls (1958) contends that a map is a guide for
locating both physical features of the earth and human
distributional features and serves as a means to relate
them. "Almost anything," she said, "may be shown on a
map if one has the required statistics--rainfall, temp-
eratures, surface features, distribution of people, size,
distribution of animals, crops, and even election returns"

Finally, Hartshorne (1939) states, "It is no acci-
dent that geographers, above all others, should be concerned
with maps. How otherwise can the geographer assemble
the facts of spatial relationship for study, how other-
wise present them in their spatial relationship, except

on maps? The true geographer cannot help but study the

problem in terms of maps" (p. 248).
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Role of Maps in Geographic Education

Kohn (1947) lists five general functions that

maps serve in map instruction:

1.

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

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

They are a means of plotting phenomena so that
their interspatial relationships may be recognized.

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

They serve as a source of ideas concerning the
social, political, and economic effects of the
distribution of phenomena (pp. 122-130).

Objectives of Maps Instruction

The educators Hanna et al. (1966) have selected three

objectives of geographic instruction for development in

an elementary school coordinated social studies program:

1.

The ability to observe, collect, and reorganize
data gained from first-hand and vicarious

experiences and to represent. them on maps with
appropriate symbols. :

The ability to read and comprehend data re-
corded on maps and globes and to differentiate,
classify, and translate these symbolic data
into conceptual patterns of landscape.

The ability to analyze and interpret the
locations and distributions that are portrayed
on maps and globes and to reason about

things geographic (pp. 8-9).

The objectives named by Thralls (1958, pp. 24-25) are in

general concurrence with those of Hanna.
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Specific Methods for Reaching the Objectives of
Geographic Education

Stressing out-of-doors experiences and activities

to give geography a sense of reality, Barton (1964) .

suggests a geography program based on such basic educational

principles as teaching from the local to the distant, famil-

iar to the unknown, specific to the general, and learn by

doing.

However, Barton cautions:

Do not follow the . . . principles so rigidly
that faraway places, the world, and the universe
are excluded. Not only answer the child's bound-
less questions as his curiosity carries him from
continent to continent or around the world with
our astronauts, but stimulate his curicsity
through the use of various tools and teaching
aids (p. 59).

General agreement is evident among geographers and

educators that the best way to learn to read maps is to make

them.

Gopsill (1966) lists these five principles for map-

making by elementary school children:

l. Children learn their maps by making them and
not merely by looking at maps that have been
made by others.

2. There should be emphasis on the fact that each
map is drawn for a specific purpose, which
appears in the title.

3. Maps should be drawn on the assumption that
they are to be read after they have been
made.

4. A map should not be overloaded with detail
so that it becomes a confused jumble.

5. Children should be taught from the beginning
that neat execution makes for legibility and
good map use (p. 68).
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Sabaroff (1960) agrees with the importance of chil-
dren's making their own maps, but also suggests that the
teacher's role be based on sound goals:

Every map-making experience must fulfill some
specific purpose which the teacher and the chil-
dren have clearly in mind. . . . If a teacher
tries to have one map do too many things with
primary children, the opportunity for rethinking
the actual experience and relations becomes too
difficult and more is lost than gained. . . . but
time spent in simpler forms of mapping will pay
off in better geographic understandings (p. 20).

Taking advantage of children's natural love of being
outside, Barton (1964) sﬁggests that before entering the
middle grades, students should have experienced many out-
side activities, such as, to:

l. Identify directions by using sun position,
shadow sticks, compass, and other devices.

2, Use the cardinal directions and the in-
between directions of northeast, southeast,
southwest, and northwest. '

3. Locate a place near their school or in re-
lation to some well-known location from
where they are standing.

4, Take different lengths of time to travel the
same distance (walking, riding a bus, riding
in a car).

5. Observe things nearby and far away both
horizontally and vertically (vertically
from below looking up at clouds, birds,
tall buildings, etc., and from above
looking down from second-story buildings,
other tall buildings, airplanes, etc.).

6., Judge whether A and B objects are farther
apart than C and D objects and then measure.

7. Judge which of two houses standing side by
side is the wider and then measure to check
the opinions or guesses,:
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8. Measure width of blocks to see if they are
the same lengths . . . (p. 58).

Barton (1964) further suggests diagnostic testing to
ascertain whether certain essential map reading skills have
been successfully introduced. These essential skills are:
"to measure accurately the distances represented on a map
by using the scale; to orient correctly (place in the
correct position).a map in a horizontal position and to
note directions on pupil-made diagrams of the local area"
(pp. 63-64).

Many special-purpose maps are what Kohn (1964)
suggests rather than the ubiquitous physical-political
wall map. "Even though these features are commonly in-
cluded on the general purpose, physical-political maps,
they are difficult for the class to perceive. When the
single purpose political map is used, it is much easier
for pupils to compare and contrast the size and shape of
particular states and nations, and to note their exact and
relative locations" (p.120).

Peattie (1950) agrees, but feels that facility in
employing maps reaches its apogee when the student realizes
that ". . . he is not merely grinding but sharpening a tool
he is actually going to use” (p. 29). Concerningbwall maps,
Peattie suggests that ". . . you cannot have too many wall
maps" (p. 29). He cautions, however, that there should not

be too many facts on any given map.
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The educator Preston (1958) who specializes in the
first six grades, expresses general agreement: "Most maps
are drawn to serve specific practical ends, and most maps
used in school also should have specific utility" (p. 222).
He warns that "nothing does more to make maps fearsome and
meaningless objects than excessive use of schoolroom wall
maps and other all-purpose maps. These are virtual geo-
graphic encyclopedias which eésily conceal geogréphical
relationships because of their distracting, cluttéred
detail. "

Another opinion on the appropriate use of conven-
tional maps is that of Sabaroff (1961). She, too, tends to
agree that the conventional map should be used sparingly.
"A map is a shorthand record of a mass of geographic
knowledge which would require many pages or even a volume
to record in words. . .. This shorthand is like a foreign
language to children. . . . Children cannot be faced with a
conventional map and be expected to read it without any
prior preparation" (p. 184).

Speaking for many educators, Mitchell (1961) sum-
marizes their general judgment regarding the place of
adult, conventional maps in teaching geography in the
elementary school: "Maps must be carefully selected so they
will not be cluttered with details which are meaningless
to the child. Beware of encyclopedic maps crammed with

facts" (p. 280).
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6n the other hand, the geographer James (1958,
pp. 62-63) while not speaking for all geographers, is
critical of the teaching of map skills in American
elementary schools. He states that elementary school maps
are often so simplified that they are difficult to under-
stand. He cites the example of a classroom map colored in
the traditional manner to show altitude above sea level.
Unless the student using the map had actually visited
Denver, it was impossible to determine from this map
whether this city was located in the mountainslor in the
plains.

Lillian Witucki (1962) concludes that the teaching
of fundamental skills of map reading are being delegated
almost exclusively to the elementary school. She agrees
with many other educators that there should be a sequence
to teaching map skills,., By dividing the geographic cur-
riculum into two sections--primary and middle-~-she advq-
cates starting with beginning map skills: simple globes,
simple maps, and skills based on the "expanding horizons"
coﬁcept. Her students would start by drawing a classroom
map, then a map of their school, followed by a map of their
neighborhood. In the middle grades, progression would be
made to more complex but still simple maps, using standard

scales, colors, and symbols.
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While not stating when map skills should be
introduced into the curriculum, Hanna, Potter, and
Hagaman (1963) list these criteria for selecting maps
for the classroom.

1. Maps of different projections should be
available.

2. The projection used at a particular time
should be one appropriate for need.

3. The map should be accurate and well printed.

4, The title of the map should tell precisely
what the map pictures,

5. The scale should be clearly indicated and
easily read.

6. The symbols used should be standard and
adequately explained.

7. The map should show parallels and meridians.

8. The source from which the data were taken
should be given.

9. The lettering should be clear and easily
read.

10. The colors should be clear, pleasing, and
standard.

11. The content should be simple and appropriate
for the unit.

12. Wall maps should be large enough to be seen
by all the pupils.

13. The mounting should be durable and the spring
(on roller maps) should be strong enough for
constant use (pp. 270-271).
Also mentioning the value of teaching with simplified

maps in the elementary school, Jarolimek (1963). states: "One

does not begin the teaching of map reading to children by
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introducing them to conventional printed maps except to
show them what a 'real!' map looks like. There are a
number of exceedingly complex skills involved, in map
reading and interpretation; therefore, early experience
with maps should be kebt very simple" (p. 262).

Educators and geographers agree that improvement
in the teaching of map reading skills to the elementary
school pupil is imperative. Agreement is evident that the
systematic approach for teaching map skills is more effec-
tive than the incidental and uncoordinated approach. The
systematic method of teaching map reading permeates the
coordinated social studies program of Hanna et al.(1966).
Kohn (1953) points out the futility of map reading cur-
riculum based on an incidental program for teaching map
skills. James (1962) states, "Teaching of map skills
ought to begin in the earliest elementary grades, and
proceed systematically, grade by grade through the

secondary school" (p. 61).

New Directions for the Geographic Curriculum
Hill (1964), a specialist in social studies for the
United States Office of Educetion, sees these new chal-
lenges and directions for curriculum change in geography
(pp. 147-149):
1. People in the fields of geography, education,
and geographic education (teaching of geography)

can work together to strengthen the curriculum
for geographic education from K-12 and beyond.
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2., As is true of other disciplines, it is nec-
essary to understand the structure of the
discipline of geography in order to be able
to use its materials and tools effectively
for understanding the world and its people
and for solving problems, from those of the
individual to those worldwide in scope.

3. Students should learn to use the techniques
and tools of geographers as they make
discoveries in their study of geography.

By learning through discovery, and working
and thinking in the manner of geographers
at appropriate ability and maturity levels,
students become active rather than passive
learners of geography.

4, Geography in the school curriculum is one
of the major sources, for the learner's
acquisition of tools and skills that will
help him get at world understandings in
this space age in which most of his life
will be spent (pp. 147-149).

Warman's (1962) succinct statement concerning the
new goals in geographic education places geography in its
proper place in the social sciences:

The geographer's role in the social sciences

on the public school level is to prepare citizens
who will have in their minds a working-sketch map
of the dynamic, expanding world in which they live,
and who will have more than a general notion of
where they stand in, and what they should do about,
the physical, economic, sociological, and historical
processes operating around them now and what future
processes may be. Geographers strive to do this by
emphasizing place and the significant attribute of
the place being the citizen himself (p. 198).

It would seem that maps will be of increasing importance
in the geography curricula of the future (Thralls, 1958;

Warman, 1962; Barton, 1964; Hanna et al., 1966).
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Although there has been much research on children's

ability to read maps, none has studied the different types

of maps and their varying effectiveness. In reviewing the

literature, only casual references were noted to map type
the bulk of research being concerned with such items as

the amount of content children can learn, the amount and

s,

types of prior learning applicable to geographic learning,

and the fact that childran have limited and often inaccu-
rate understandings of maps.

Researchers have also found that when geography i
taught developmentally, systematically, and functionally,
there is much more understanding than when geography is
taught incidentally or in a typical geography program.

Davis (1962) attempted to develop a teaching-
learning experience in map making, map reading, and map
interpretation within the intermediate social studies
program. His method was analysis of the literature of
geography and cartography to yield skills about maps
which then were used as a base for the proposed program.
He concluded that intermediate schools provide an
opportunity for the careful and systematic teaching of
these fundamental skills upon which map-reading depends.
He suggests that familiarity with basic cartographic
techniques and understandings will improve map under-

standings.

S
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He further suggests that learning map skills start
from concrete to more abstract, from the familiar to the
more remote ("expanding horizons" concept). He further
implies that simplified maps are superior to conventional
maps in the intermediate grades.

Brown (1963) identified and validated thirty-five
principles of physical geography important for elementary
school instruction. His test.questions on map skills
were based on simplified, hand-drawn maps, indicating his
belief that simplified maps are the best means of teaching
map skills in the sixth grade.

Sorohan (1962) studied the grade placement of map
skills according to mental age. He listed the following
map skills:

1. Different uses of maps

2. Map legend, map symbols, map abbreviations
3. Scale
4, Grid system

5. Latitude and longitude in degrees

6. Latitude and its use

7. Longitude and its use

8. Map projections

9. Use of the atlas
10. Position of county and state

11. Regions and the "regional concept"”
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To establish the mental age of mastery for each map skill,
he employed two criteria:
1. Eighty per cent correct response on his testing
 instrument
2. gseventy-five per cent of the sample making a score

of eighty per cent.

He found that those skills which could not be
mastered in the elementary ages were scale and map projection.
A mental age of nearly sixteen was necessary to master such
skills as understanding latitude and longitude, regions
and the "regional concept," and position of county and
state. It must be remembered that standards of mastery
set by Sorohan were quite rigorous. His findings would
imply that most map skills cannot be mastered by an
average elementary school student.

Uslan (1964) reported that fifth grade students
who used a short wave radio as a means of learning geography
(including map skills) and related physical science concepts
gained a greater understanding of them than those students
using a traditional geography program.

Sister Zimmer (1967) studied fifth through seventh
grade students at parochial schdols to determine common
difficulties in using map skills. Among these difficulties
she identified were:

1. Confusion of the terms "map scale" and "map key"
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2, Failure to recognize commonly-used symbols which
were explained in the map legend
3. Mistaking one symbol for another
4., 1Inability to express directional relationships
between places
5. General inability to use map scale
6. Inability to correlate information given on
two maps

7. Inability to use a South-oriented map

Davis and Hunkins (1968) in a study involving 538
junior high students gave empirical evidence of the use-
fulness of a map along with the geography text. They
enumerated these three functions of maps in textbooks:

1. To carry a primary message

2. To organize the text

3. To decorate the text
Students who used textbooks along with maps achieved sig-
nificantly higher scores on tests given them than students

who used the texts without maps.

Summary

Very little research has been done to establish when
map skills should be introduced to elementary school pupils.
Many geographers and educators have, however, expressed
their opinions on when to introduce the map skills, but

most of these opinions have not been tested.
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Educators, as well as a few geographers, imply
that simplified maps are a necessary part of a map read-
ing program in elementary schools. Other geographers rec-
ognize the problems inherent in simplifying maps, such as
selection of data to be included, representation of
terrain, and accuracy of printing, and would prefer that
more conventional maps be available also.

While the simplifiedvmap has undisputed.value in
introducing map skills, its value thereafter is worthy of

further investigation.



CHAPTER III

RESEARCH PROCEDURES

Purpose of the Study

The primary purpose of the study was to determine
the extent of usefulness of a simplified map when compared
with a conventional map. In order to achieve this purpose,
it was necessary to undertake the following taéks: (1) locate
two similar desk size maps of the same region, one meeting
the definition of a simplified map, the other, a conven-
tional map: (2) develop a test instrument; (3) select a
sample populations (4) collect data; and (5) compare test

scores of students using each kind of map.

Experimental Design

A posttest only control group with randomization
was the experimental design employed. This design uses
only the posttest and the two groups tested were not
necessarily prepared by their teacher for the test. The
sample group was divided randomly and given either Map A

or Map B, as well as the Test of Map Skills. The test

was designed to be answered by either map although those
who used the simplified map had a distinct advantage on
most questions.

34
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Sax (1968), describes the "posttest-only control
group design with randomization" (p. 366) as a true experi-
mental design. According to Sax:

The elimination of extraneous variables requires
control of the following conditions:

a. Selection, or initial differences between
groups.

b. History, or conditions in the environment,
other than the experimental treatment,
which intervene between the initial
selection of S*s and the measurement of the
dependant variable.

c. Maturation, or changes taking place within
S's as a result of becoming older, more
sophisticated, etc.

d. Testing, or differential effects produced by
one test influencing another.

e. Instrumentation, or changes in the standards
employed by observers as a result of fatigue,
boredom, or changes in efficiency.

f. Statistical regression, or the tendency to
extreme scores or observations to regress
toward the mean on repeated measurements.

g. Experimental mortality, or effects produced
by taking measurements on a sample of S's
who differ from those employed at the outset
of an experiment (pp. 379-380).

All these conditions were controlled by the inherent nature
of the control group design using posttest only with
randomization (Sax, 1968, p. 381). Selection was further
controlled by testing the entire fifth and sixth grade
population of St. Charles, Missouri, Public Schools

System.
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Selection and Description of Maps Used

The choice of maps, next to the choice of ex-
perimental design, was paramount in importance to the
study. The maps had to describe a region familiar to
the sample students in order not to introduce another var-
iable to the study. A map of South America was available
to the experimenter in quantity sufficient for the exper-
iment, but it was felt that the orientation time |
necessary in the classroom to acquaint fifth and sixth
grade students with this map would not permit the use of
this map. It was then decided that a map of the forty-eight
contiguous United States would be familiar enough and yet
distinguish the value of the two map types. Ease of
procurement of the maps was another factor in their
selection.

Initially , ©il company maps as commonly distributed
by service stations were considered for use as the con-
ventional maps.- Simplified maps were to bé selected from
the social studies text in use in the sample schools.

Use of these two maps would have necessitated development
of two tests, and for this reason, other maps were sought.
Airline route maps were also considered for use as the
conventional map, but upon examination, were determined
to be too large for convenient desk use by the students

and too cluttered with extraneous data for this experiment.
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In validating the test instrument, the United
States map used was found in the 1960 edition of the Ginn

text, Your People and Mine (Dederick et al., 1961, pp. 194,

195)., This map was drawn by Edward A. Schmitz and fully
met the specifications for the simplified map. ‘The text
was currently in use in the school district where the
validation work was done.,

After validation of the testing instrument was
completed two different Denoyer-Geppert maps were selected
for the actual experiment. The decision to utilize these
two maps was reached after consideration of the following
factors: wide availability of the maps, convenient desk
size (17 x 11"), desirablity of presenting maps to the
students on one plane rather than split as in an opén
text book, better quality of thése maps as compared with
those often found in textbooks, availability in sufficient
qdantity of two maps which met the definitons established
for simplified and conventional maps. The maps selected
were Denoyer-Geppert SR1lx "United States Simplified Physical
Political®" and RLR1l "Relief-Like United States" (Relief

by Wenschow).

The Sample

The sample consisted of all fifth and sixth grade
students of the St. Charles, Missouri, Public Schools System

who were present on the day the Test of Map Skills was




38
administered and for whom an intelligence test score was

on file. While the Test of Map Skills, was administered to

1,183 students, only 868 students' scores were available for
final use. Of these 868 students, 225 were sixth grade
girls; 217 were sixth grade boys; 206 were fifth grade
girls; and 220 were fifth grade boys.

- The test was given during the two middle weeks of
January, 1969, to either individual self-contained classes,
or to groups of these, totaling no more than one hundred
students at any one sitting.:

Classes were divided at random and given either Map
A or Map B to use with the test questions.

The social studies curriculum in the St. Charles
Public Schools consists of a one-textbook orientated program
which has used the Follett 6600 series of texts since 1959,
Elementary classes are generally self-contained with some
téam teaching experimentation.

The City of St. Charles, Missouri, twenty~-five miles
northwest of St. Louis, is a suburban community composed
chiefly of upper-middle class residents. Most are skilled
or semi-skilled workers with the McDonnell-Douglas Corpo-

" ration being a major employer. A large percentage of the
population is proféssional engineers and technicians and

draftsman. There is also a low socio-economic area in the
city, accounting for approximately twenty per cent of the

sample.
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Tests Used and Developed

There were two tests used in this study. One was

the California Test of Mental Maturity which had been

administered to the sample previously when they were third

grade students., The other test was the Test of Map Skills

written by the experimenter for this study.

California Test of Mental Maturity (Short-form)

The California Test of Mental Maturity is available

in five forms. Test One (primary) had been administered
whén these fifth and sixth grade students in the present
sample were in third grade. It was administered by two
specialists throughout the 1966-1967 school year for the
fifth grade sample and the 1965-1966 school year for the
sixth grade sample. It was administered one class at a
time and hand scored.

Anderson and Leton (1964) state: "The California

Test of Mental Maturity (Short-form) was designed to

contain the logical reasoning factor as well as abbreviated
terms of verbal and numerical ability and memory. . . .
Some parts of the test would require more language ability
than others . . . (pp. 515-516).

Schaffer (1953) in his review of the 1950 form of

the'California Test of Mental Ability in the Buros Fourth

Mental Measurements Yearbook, stated:
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Total score reliabilities range from.92 to .95,
and part-score reliabilities from .81 to .95
being generally higher at upper age levels.
The subtest intercorrelations, mainly from the
.20's to the .40's, give some support to the
differential interpretation of the profiles.
Norms are based on very large groups that were
controlled with respect to age and school
progress. . . . Validity is defended in terms
of high correlation with the Stanford-Binet,
but the exact coefficient is not stated. No
data are presented on the test's relationships
to subsequent school achievement or to other
appropiate criteria. In these respects, the
information given in the manuals falls short
of meeting desirable professional standards
(pp. 381-382).

The results of the California Test of Mental Maturity

were used to divide the sample population into a high and a
low group based on the mean IQ (approximately 109.5). The
high group had IQ scores of at least 110 and the low group
had IQ scores no higher than 109, Because of this use of
IQ score, the final criticism of Schaffer, though valid,

was unimportant in the study.

Test of Map Skills

The Test of Map Skills was designed by the writer

to test the fifth and sixth grade child's ability to inter-
pret a map of the forty-eight contiguous United States. The
test was divided into six series of questions, each series
covering one of the six previously identified map skills:
(1) size and shape, (2) orientation and direction, (3)
location, (4) distance and scale, (5) symbols, and (6)

inference.
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A detailed explanation of the construction,
preliminary administration, revisions, and final form of

the Test of Map Skills follows in the next section.

Preliminary Stages in Test Construction

The map skills selected by the experimenter were
the result of a survey of the current third through sixth
grade social studies text books found in the curriculum
laboratory of the School of Education at The University of
Arizona and also of a survey of the opinions of experts in
geographic education. The list of map skills adopted by

the writer came from an article in The Journal of Geography

by Rushdoony (1968, pp. 213-222) entitled, "A Child's
Ability to Read Maps: Summary of the Research." He had
based his selection of map skills on a review of research

on map reading ability.

Objectives of Test Construction

Green (1963, p. 13) states that in planning a
measurement test the teacher should base the test on the
ultimate objectives to be measured. In the case of the
present study, the objectives were the map skills them-
selves,

Green (1963) goes on to list nine principles of
test construction:

l. The test should be long enough to valid
and reliable, but short enough to be usable.
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A measurement test should be a power test
wherein the first few items are simple
enough for all students to answer.

The test should be designed in such a way
that reading rate and comprehension do not
unduly influence the test scores.

A test should generally consist of no more
than two or three types of items, and all
the items of one type should be 1ncluded in
one section.

The test items should be clear and concise,
without the confusion of unnecessary words
or unusual vocabulary.

The test directions should be clear and
explicit.

The test items should have a simple method
of indicating responses, and they should be
easy to score.

The test should be typed or reproduced by
ditto or mimeograph so that each pupil can
have his own copy.

The test should be appropiate to the ability
and age level of the pupils (pp. 17-21).

The multiple-choice form of objective question was

selected as the best means of measurement. Green (1963)

has this to say of the multiple-choice response: '"The

multiple-choice test is considered by most test experts

to be the best type of objective test for measuring a

variety of educational objectives. The test is ver-

satile,

and it requires some discriminating thinking on

the part of the pupil" (p. 32).



43

Item Selection

Green (1963) goes on to suggest these rules for

constructing multiple-~choice items:

1.

The central problem of the item should be
stated in the premise so as to make only
one choice justifiable.

All choices in the item should be gramatically
consistent.

The choices should be as brief as possible,
and the correct response should be neither
consistently longer or shorter than the
incorrect responses.

A pattern of answers should be avoided.
Negatively stated items should be avoided.

Authority should be quoted when the item
contains controversial opinion.

Ambiguous items should be avoided.

All choices should be plausible.

Specific determiners should be avoided.
Each item should contain an independént
problem which gives no clues to the answers

of other items (p. 34).

The fifty-question four-option multiple-choice test

prepared was arranged in groups of eight items for each

map skill, except for the skill of "inference" which was

covered with ten items. The test was dittoed and an

answer sheet was devised to simplify grading.
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The Trial Test

Description of the trial sample. The fifth and

sixth grades of Lulu Walker Elementary School of the
Amphitheater School District in Tucson, Arizona, were the
trial sample and numbered 141 students.

The map used by all students in the trial éample
was a simplified map of the United States found on pages

194 and 195 of the 1960 Ginn text Your People and Mine.

Each student had three items to use in answering the test
questions: a test booklet, an answer sheet, and a simpli-

fied map in the above named text.

Trial test administration. .The Test of Map Skills
was administered in four. sessions during early Novembergz
1968. The time given students to complete the test was
unlimited, but most students completed the test in one
"hour and fifteen minutes.

Instructions printed at the top of the first page
of the test were read to the students and two practice
items were answered to demonstrate the proper marking on

the answer sheet, These tests were hand scored.

Trial test data. The mean raw score for the Test

of Map Skills for seventy-three fifth grade students was

25.8 with a standard deviation of 6.04. The mean raw
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score for the sixty-eight sixth graders was 29.34 with

a standard deviation of 7.19.

Trial test validity. Green (1963) defines content

validity as "the degree to which an instrument samples the
subject matter in the area to be measured or the degree to
which it coincides with the instructional objectives which
are to be measured in a given field" (p. 86).

Green further mentions these two methods of
establishing content validity: the circular (or rational)
approach, and the statistical approach. The writer em-
ployed the circular approach for reasons of parsimony.
According to Green (1963) "It is assumed that the curriculum
in the specific field as represented by textbooks, courses
of study, and expert opinion is valid and the test is
cohpared against these criteria to determine its validity"

(pp. 84-85). Since the Test of Map Skills was based upon

map skills derived from the textbooks and expert opinion, it

was assumed that the test had content validity.

Trial test reliability. A reliable test is defined

by Green (1963) as "one which is consistent enough that
subsequent measurements give approxihately the same numer-
ical status to the thing or person being measured. . . .
Usually, reliability is a part of vélidity" (p. 88). The

estimate of reliability for the Test of Map Skills was
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computed by the Kuder-Richardson Formula 21 as suggested
by Thorndike and Hagen (1962, p. 329) for the combined

sample groups as an acceptable .72.

Item analysis for trial test. Garrett (1967, p. 365)

suggests using the biserial correlation to determine the
discriminative power of each item. Though this coefficient
is less accurate than a point biserial, it has the practical
advantages of ease of computation and only slight loss of
accuracy.

The top twenty-seven per cent and the lower twenty-
seven per cent were removed from each grade level. Each
remaining list was tallied and converted into percentages.
The validity index was computed by means of Table 51 of
Garrett (1967). This table gives the "normalized biserial
coefficients of correlation as determined from proportions
of correct responses in upper and lower twenty-seven per
cent of the group"(p. 366 ).

The values obtained for the indices of difficulty
and discrimination are presented in Table 1. The fifth
grade value is the upper one, while the lower value is that

of the sixth grade for each iten.

Final revision of the Test of Map Skills

The final Test of Map Skills consisted of thirty

four-option multiple-choice items. The number thirty

represented a compromise between time and the limits of
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Table 1. Indices of Difficulty and Discrimination for
Fifth and Sixth Grades

—— e —— rap————————— e prtetepeescrve e
——— e ———n m——— e e e —

Item Item
Number Difficulty Validity Number Difficulty Validity

1.00 .00 .49 .62

1 .96 .22 19 .61 .51

.74 .65 .61 .51

2 .76 .52 20 .59 .26

1.00 .00 .91 .63

3 1.00 .00 21 .92 .21

.85 -.18 .79 .23

4 .87 .05 22 .79 .52

.99 .63 .94 .37

5 .78 .56 23 .96 .49

.91 .50 .49 .52

6 .85 .37 24 .59 .56

.10 .07 .41 .34

7 .14 .00 25 .64 .52

.90 .20 .13 -.26

8 . .94 .18 26 .15 -.07

.56 .72 .47 .26

9 .70 .42 27 .49 .47

.42 .34 .72 .68

10 .56 .63 28 .70 .56
.70 .50 .09 - -.12

11 .81 .68 29 .28 -.50
.33 .24 .45 .49

12 .35 .35 30 .62 .75
.92 .00 .24 .52

13 .98 .04 31 .36 .51
.71 .59 .18 .00

14 .66 .63 32 .26 .19
.48 .63 .71 .48

15 .68 .75 33 .72 .75
.63 .46 1.00 .00

16 .75 .53 34 1.00 .00
.46 -.52 1.00 .00

17 .54 -.60 35 1.00 .00
.90 .51 .55 .52

18 .83 .42 36 .59 .61
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38
39
40
41

42

43
44
45
46
47
48
49

50

.46
.51
.60
.62
<71
«71
.79
.72
.12
.18
.56
.54
.44
.47
.12
.21
.23
.37
.53
.61
.37
.39
.73
.64
.36
.51
.58
.69

Table l.--Continued

.21
.35
.45
.61
.45
.39
.41
.71
.24
.29
.34
.37
.20
.55
.18
23
.06
.13
.36
.49
.20
.52
.51
.47
.35
.47
.47
.49

48
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concentration of the average fifth and sixth grade student.
Due- to the fact that each question required a search of the
map for the answer, it became apparent that fifty questions
were far too many. With four options, the student could
have to search up to 200 separate times on the fifty.item
test for an acceptable answer, while the maximum number of
searches of the map for a thirty-item test would be ogiy
120.

A thirty-five minute time limit was established.

Final selection of test items was based on (1)
indices of difficulty and discrimination from the trial
testing, (2) suggestions from geographic and educational
experts, and (3) significance of the item in clarifying
whether a student at a particular grade level actually
possessed the map skill in question. Garrett (1967)
states that items with difficulty indices of .50 are the
best, but that if a test is to be given to a wide range of
students with varying abilities, indices both above and
below .50 must be included. He then offers a plan of
selection (employed in this study) which follows the normal
distribution:

Of items passed by 85-100 per cent (very easy),
take about 15 per cent

Of items passed by 50-85 per cent (fairly easy),
take about 35 per cent

Of items passedvby 15-50 ber cent (fairly hard),
take about 35 per cent
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Of items passed by 0-15 per cent (hard to very
hard)
take about 15 per cent
(p. 234).
He further states: "Items passed by 100 per cent or by
nobody have no validity in either case, but sometimes an
author will place several very easy items at the beginning
of the test for psychological effect, and a few very hard
items at the end to test the very bright pupils."
The discriminating validity indices were selected

on the basis of Garrett's general rule that .20 + is

satisfactory. Question 29 on the trial Test of Map Skills

("The scale of this map is: a) 1 to 10, b) 1 foot=185

miles, c¢) 1 mile = 185 miles, d) 1 inch=18 miles."), in
testing the ability to read and understand scale, had a
. negative discriminative index, but was retained in the

final test because of its importance.

Administration of the Final Test of Map Skills

The directions for the students taking the Test of

Map Skills conformed to the suggestions of Gronlund (1965,

p- 199). The oral test directions included: (1) purpose of
the test, (2) time allowed for answering, (3) basis for
answering, (4) procedure for recording the answers, and

(5) what to do about guessing. The experimenter explained
to each group taking the test, after test booklet, map,
answer sheet, ruler, and pencil had been distributed that

the purpose of this test was to find out which of these two
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maps was better for their grade level. A time limit of
thirty-five minutes was explained as being sufficient for
thoughtful completion of the test.

The basis for answering and a method for answering
was given by demonstrating two sample questions. The
technique of searching the map for the answer was firmly
established as the method expected. The procedure for
recording the answers was given simultaneously with the two
practice examples.

It was further explained that the test was a diffi-
cult one and that half of the answers correct was accept-
able as a score. Guessing was justified to the students
and, in order to provide a consistent condition, was allowed
throughout the testing. The experimenter circulated among
the students during the testing to answer any questions
concerning the test vocabulary and to clarify any test items
thét were not understood. The problems found were minimal.

The test was machine scored with seven scores
recorded for each student: the total number correct and a
score for each of the six map skills identified. The
answer sheets of students for whom the school had no IQ

score were eliminated before the machine scoring.

Final test data. The mean raw score for the Test

of Map Skills for the 426 fifth grade students was 17.8756

with a standard deviation of 4.788. The mean raw score for
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the 442 sixth grade students was 19.4680 with a standard

deviation of 4.574.

Final test reliability. The reliability of the

revised test instrument was determined using the Kuder-

Richardson Formula 21 (Thorndike and Hagen,6 1962, p.329).

The reliablity of the Test of Map Skills using fifth and

sixth grade data combined was found to be .77.

Final test item analysis. The difficulty and dis-

crimination indices for each item were calculated. The
difficulty of a test item is defined as the per cent of
the group who correctly respond to the item. The higher
the index number, the easier the item.

The discrimination power of a test item is the
difference in proportion of correct response between the
group comprising the upper twenty-seven per cent on the
test score and the group comprising the lower twenty-seven
per cent on the total test score. Using Table 51 of
Garrett (1967, p. 366), which gives the normalized biserial
coefficients of correlation, the discrimination power of
each test item was determined.

The values obtained for the indices of difficulty
and discrimination for the fifth and sixth grade are
presented in Table 2., The fifth grade value is the upper

one, while the lower value is that of the sixth grade for

H

each item.
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Table 2. Final Test Item Analysis Indices for Fifth and
Sixth Grades

Item Item
Number Difficulty Validity Number Difficulty Validity

.98 .00 .43 .35

1 .96 .20 16 .54 .71
.76 .66 .48 .23

2 .75 .50 17 .71 .56
' .65 .54 .69 .64
3 .78 .50 : 18 .54 .71
.89 .48 .09 -.12

4 .88 .31 19 .24 -.50
.90 .20 .43 .49

5 ° .94 .21 20 .59 .73
.54 '.71 .46 .10

6 .68 .38 21 .46 .33
.72 .56 .67 .44

7 .78 .66 22 .69 .42
.30 .20 .68 .45

8 .34 .36 23 .73 .72
.74 .61 .60 .47

9 .65 .64 24 .69 .64
.46 .67 .76 .38

10 .67 .70 25 .71 .73
.89 .48 .52 .30

11 .80 .40 26 .51 .37
.47 .60 , .43 .20

12 .63 .49 27 .37 .50
.65 .54 .35 .20

13 .63 .30 28 .40 .52
.76 .20 .33 .32

14 .74 .56 29 .46 .49
.48 .52 .61 .43

15 .63 .57 30 .70 .50
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On the basis of the information collected con-
cerning the testing instrument, it was concluded that
the instrument was reliable and valid for the purpose

of the present study.

Statistical Treatment of Data

The statistical tool used by the researcher was
the z-test to determine significant differences between

mean total scores for the Test of Map Skills. The z~test

was employed instead of the more conservative t-test
because there was never an I.'n" of less than ninety-eight.
According to O'Toole (1964) "For practical purposes, the
difference between the normal distribution of 't' may be
disregarded as negligible if 'n' is not less than 30 or 32"
(p. 217), Further, when a t-table is entered at the .05
(.025 for a one-sided test) level, it is shown that to
achieve significance, a value of 2.042 is needed with a
"df" of thirty. With a "df" of ninety-five, 1.96 is
necessary for significance. (F;r a confidence level of
ninety-five per cent, a z-value of 1.96 is needed,) While
the more conservative t formulation might have been used,
it was felt that the simpler formulation was adequate for
this study. 1In coﬁpleting the calculations, it was found
that either strong significance or none at all existed,

in general.
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If significant z values were found (greater than
1.96), the null hypothesis was rejected and a confidence
band was calculated to determine the magnitude of the
difference between the means. It may be assumed with
ninety-five per cent certainty that the two samples
under investigation are not from the same population.

If a z-value was found to be less than 1.96, the
difference could have occurred by chance. The null
hypothesis was considered tenable, and a confidence band

was not calculated.

Summagz

In this chapter, the experimental design selection
was explained and defended, the selection and description
of the maps used was detailed, and the sample population
was described.

The development of the Test of Map Skills was

explained, along with its validation. Procedures of

administering the Test of Map Skills were given. The

mean and standard deviation for both fifth and sixth grade
groups were reported, and the test reliability was given.
Indices of difficulty and validity were given for
the thirty test items at both grade levels tested. A
discussion of the statistical treatment of the data

concluded the chapter.



CHAPTER IV

- RESULTS OF THE STUDY

-

Results of the study are presented in this chapter
in three sections: (1) total test data, (2) data on each of
the null hypotheses, and (3) data on each of the map
skills,

The extent of value of a simple map when compared
with a conventional map was determined by means of the

previously developed Test of Map Skills. All data were

secured from the 868 fifth and sixth grade students in the

St. Charles, Missouri, Public Schools System.

Total Test Data

The Test of Map Skills consisted of thirty four-

option multiple-choice items administered with a time limit
of thirty-five minutes. The total sample tested was
divided into fifth and sixth grade groups. The 426 fifth
grade students scored a mean of 17,2589 while the 442 sixth
grade students' mean score was 19.38. A range of 4 to 29
correct was scored for the fifth grade, with the range of

6 to 29 being the range for the sixth grade. Figure I

shows the distribution of scores on the Test of Map Skills

for each grade level. -
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The mean IQ score of the entire fifth and sixth
grades of the sample was approximately 109.5. |
As was expected, the total sixth grade did signifi-

cantly better on the Test of Map Skills than did the total

fifth grade. 1In Table 3, the z-value for the difference
between means by grade level is shown. Also included in
Table 3 are the z-values for the differences between the
means when each grade is divided into groups of those who

used Map A and those who used Map B.

Table 3. Mean Differences by Grade Level and Map Type

Group Mean S.D.* z-value
Fifth Total 17.257 4.71 4,7900%%*
) (n = 426) '

Sixth Total 19,4865 4,63

(n = 442) '

Fifth Map A 17.8756 4.40 4,2954 %%

(n = 217)

Sixth Map A 19.6468 4.22

(n = 218)

Fifth Map B 16.6411 5.00 5.4104%*%*

(n = 209) ‘

Sixth Map B 19,2909 4,81

(n = 224)

*S,D. = Standard Deviation.

**Sjignificant at the .0l level of confidence.
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Analysis Technique

The significance of differences between means of
the various groupings of data was the statistical technique
used. The z-method was the test used to determine if there
was significance. If significance was found when compared
to the z of 1.96 criterion, then a confidence band was
established to demonstrate the amount of significance.

In order to lend struéture to a rather cdmplicated
investigation, four major hypotheses were developed.
Further divisions were necessary for the third and fourth
hypotheses, with eight minor hypotheses having been stated
for each of them.

The first two hypotheses were considered the most

crucial to the study. Scores on the Test of Map Skills for

fifth grade and sixth grade students were compared. It was
here that the two different types of maps, simplified and
conventional, were tested.

The third hypothesis considered whether boys or

girls perform better on the Test of Map Skills., Minor

Hypotheses 3.1 through 3.4 simply test whether there is a
significant difference between boys' and girls' scores in
their respective grades. Hypotheses 3.5 through 3.6 test
the significance of Map A with Map B for boys and girls.
The fourth hypothesis considered the effects of
intelligence on map reading ability. The sample was

divided into high and low groups on the basis of score on



60

the California Test of Mental Maturity (short-form) taken

during their third grade year. The basis for the division
was a score of 109.5, which was the mean IQ for the entire
fifth and sixth grade sample in the St. Charles, Missouri,
Public Schools System. Students whose scores on the intel-
ligence test were 110 or above were placed in the high
group; those with scores of 109 or less were placed in the
low group.

Minor Hypotheses 4.1 through 4.4 investigated the
assumption that students with high intelligence perform

better on the Test of Map Skills than the low intelligence

group.

Minor Hypotheses 4.5 through 4.8 investigated the
value of the simplified map against the more conventional
map on the basis of high and low intelligence grouping.-

In order to find the source of any significance
found in any of the four hypotheses, an analysis of each
map skill was also undertaken. There were five questions
for each of the six map skill categories and these were the
baéis for a sub-test analysis. Again a z-~test for deter-
mining significance of difference between means of the

rearranged sample groups was computed.
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Discussion of Findings

Hypothesis 1
During grade five, there is no difference in

effectiveness for learning between simplified and conven-

tional maps.

The total fifth grade was divided at random and

'given the Test of Map Skills and either Map A (a simplified

map of the forty-eight contiguous United States) or Map B
(a conventional map of the forty-eight contiguous United
States). The null hypothesis was tested after computing
the mean, standard deviation, and error for each group.

Table 4 shows this information as well as the z-value

obtained.

Table 4. Mean Difference for Fifth Grade Using Map A and

Map B

Group S.D.* Mean z-value
Fifth Map A 4.4 17.8756

(n = 217)

2.7000%*%*

Fifth Map B 5.0 16.6411

(n = 209)

*S,D, = Standard Deviation.

**Significant at the .01 level of confidence.
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The mean for the fifth grade group who took the

Test of Map Skills using Map A was 17.8756 out of a pos-

sible perfect score of 30.0. The standard deviation was
4.4, The mean score for the fifth grade group who took

the Test of Map Skills using Map B was 16.6411 with a

standard deviation of 5.0.

A z-value was computed for the pair of means to
determine whether significancé did exist. A z-value of
2.7000 was obtained and, because a z-value of 1.96 was the
criterion to be met for significance, the null hypothesis
was rejected. This value was significant at the 0.01 level
as well as the .05 level (which was the criterion used). A
confidence band was computed at the ninety-nine per cent
level of confidence as more than .0095, but less than
2.4595 for the parameter. It was concluded that during
grade five, there is a difference in the effectiveness for
learning between simplified and conventional maps. The
students using a simplified map performed significantly
better than students using a conventional map and there-
fore, use of the simplified map could be retained justi-
fiably in the fifth grade social studies curriculum,

Each map skill was analyzed separately as a group
of five items. The fifth grade scores on these items were
compared by map used (simplified or conventional). Table
5 shows the z-values for differences between means of the

two fifth grade groups.
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Table 5. Mean Differences for Fifth Grade Using Map A and
Map B on Each Map Skill

———— s
———— e —— —

i
il

m—

Map Skill Map Mean z-value
l. Size and Shape A 4,.3902
.6703
B 4.3168
2. Orientation and A 2.9503
Direction .9120
2.7834
3. Location A 3.0795
: . 2,4363%
B _ 2.6702
4, Distance and A 2.2138
Scale 1.3403
B 1.9980
5. Symbols A 3.3142
1.2590
B 3.0712
6. Inference A 2.0431
1.4506
B 1.8052

*Significant at the .05 level of confidence.
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The first five‘questions which sought to test the
map skill of size and shape were evidently easy for the
students to answer., There was little difference between
the means and the difference could be attributed to chance.
The second map skill, orientation and direction, displayed
little difference between mean scores of Map A and Map B.
Of the six map skills only the third, location, showed a
significant difference between the number of items cor-
rectly answered using the two different types of map. The
confidence band at the ninety-five per cent level calcu-
lated for this skill is between .0800 and .7386.

The z-values for the last three map skills listed,
distance and scale, symbols, and inference, while high,
were not high enough to meet the requirements of the 1.96
criterion for significance.

The findings of this study would reject the null
hypothesis that during grade five, there is no difference
in effectiveness for learning between conventional and
simplified maps. The simplified map is better understood

in fifth grade, especially for finding precise locations.

Hypothesis 2
During grade six, there is no difference in effec-
tiveness for learning between simplified and conventional

maps.
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Hypothesis 2 was tested by dividing the sixth grade
at random into two groups. One group used Map A to answer

the thirty questions on the Test of Map Skills: the other,

Map B. After computing the mean, standard deviation, and
error for each group, it was possible to use the z-ratio

test for significance. Table 6 shows this information.

Table 6. Mean Difference for Sixth Grade Using Map A and

Map B
Group S.D.* Mean z-value
" Map A 4,22 19.6468
(n = 218)
.8354
Map B 4,81 19.2902 :
(n = 224)
*S.,D., = Standard Deviation.

The mean for the sixth grade students who used Map
A was 19.6468 with a standard deviation of 4.22, The mean
for the sixth grade group using Map B was 19,2902 with a
standard deviation of 4.81.

A z-value of .8354 was obtained when the test for
the significance of difference between means was used. As
a z-value of 1.96 is needed for significance at the .05
level of confidence, the hypothesis was not rejected. The

experimenter concluded that during the sixth grade, the
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simplified map is not better understood than the more
conventional map.

A further analysis of each map skill substantiated
these fiﬁdings. Table 7 compares the mean scores of sixth
graders using the two maps for each map skill. None of the
six skills showed significance, but it should be noted that
‘map skill number three, location, while not reaching the
1.96 criterion, showed the highest z-value computed for the
sixth grade. Map skill number three also showed the
highest z-value found for the fifth grade, but; in this
case, it was significant.

A simplified map was not found significantly more
effective in assisting sixth grade students in answering

the Test of Map Skills during the middle of the sixth year

of elementary school.

Hypothesis 3
There are no significant differences in scores on

the Test of Map Skills between boys and girls of fifth or

sixth grade using either map.

Table 8 shows the z-value determined from the dif-
ference between mean scores for boys and girls. A non-
significant z-value of 1.092 was found and the hypothesis

was considered tenable.
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Table 7. Mean Differences for Sixth Grade Using Map A and
Map B on Each Map Skill

Map Skill Map Mean z-value

l. Size and Shape A 4,499
.0535

4.5034

2. Orientation and A 3.326
Direction 3790

B 3.3682

3. Location . A 3.5221
l1.3768

B 3.2963

4, Distance and A 2.4661
Scale .2692

' B 2.4241

5. Symbols A 3.4364
. 7868

B 3.5678

6. Inference A 2.4624
.8036

B 2.2306
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Table 8, Mean Difference for Fifth and Sixth Grades by
Sex Using Map A and Map B

Group S.D.* Mean z-value
Boys 4,90 18.5675
(n = 437)
: 1.092
Girls 4.60 18.2227
(n = 431)
*S.D. = Standard Deviation.

The eight related minor hypotheses will be dis-

cussed in order.

Hypothesis 3.1. 1In fifth grade, there is no dif-

ference between boys and birls in ability to read simpli-
fied maps.

The fifth graders who used Map A were divided into
two groups, boys and girls, and the means, standard
deviations, and z-values were calculated. Table 9 presents
this information. Although boys scored higher than girls

on the Test of Map Skills, the difference was not signifi-

cant and could have occurred by chance. Therefore, the
hypothesis was considered tenable,

In order to determine if there were any significant
differences in the scores on the six map skills, further

analyses were undertaken. Each of the six map skill
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Table 9. Mean Difference for Fifth Grade by Sex Using

Map A
Group S.D. * Mean z-value
Girls 4,24 17.5093
(n = 206)
1.16
Boys 4,53 18.2018
(n = 220)

*S,.D, = Standard Deviation.

sections, consisting of five questions apiece, was isolated
and the mean, standard deviation, and error computed. With
this information, a z-value was computed and these results
are shown on Table 10.

The only map skill meeting the 1.96 criterion was
the third (location) which had a z-value of 2.2432 and the
boys performed better than the girls on this series of
questions. A confidence band at the ninety-five per cent
level was computed and is reported as between .047 and
. 6982,

Althoth the boys' mean score was higher than the
girls' mean score on five of the six map skills tested, the
.girls made a highef mean score on the first map skill, size
and shape.

There is no significant difference in the means

scored on the Test of Map Skills using a simplified map




Table 10. Mean Differences for Fifth
Map A on Each Map Skill
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Grade by Sex Using

Map Skill Sex Mean - z-value
1. Size and Shape Girls 4,.4636
' 1.35
Boys 4.3182
2. Orientation and Girls 2.9364
Direction .1410
Boys 2.9636
3. Location Girls 2.891
' . 2,2432%
Boys 3.2636
4., Distance Girls 2,1454
.8611
Boys 2.2818
5. Symbols Girls 3.300
.1686
Boys 3.3223
6. Inference Girls 1.8637
1.7790
Boys 2.1454

*Significant at the .05 level of confidence.
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when the sample is divided by sex. Although the boys
scored higher than the girls, their score was not signifi-
cantly higher. Following a more detailed analysis of the
test results, it was found that the boys' score on the map
skill of location was significantly better than that of the
girls. An unexpected reversal appeared on that section of

the Test of Map Skills concerning the skill of size and

shape, in that the girls scored better than the boys,

although not significantly better,

Hypothesis 3.2. In sixth grade, there is no dif-

ference between boys and girls in ability to read simpli-

fied maps.

The sixth graders who used the simplified map to

answer the questions on the Test of Map Skills were further

divided by sex. The means, standard deviations, and error
were separately computed. With this informatidn, it was
possible to calculate a z-value for the difference between
means. These data are found in Table 11.

Significance was not reached and the hypothesis was
not rejected. However, to account for the z-value of 1.2943
for the boys, the data were further divided by map skills
to see if any significant mean differences did exist.

Table 12 reveals the results of such an investigation.
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Table 11. Mean Difference for Sixth Grade by Sex Using

Map A
Group S.D.* Mean z-value
Girls 4,25 19.2137
(n = 117)
1.2943
Boys 4.14 19.9505
(n = 101)

*S.D. = Standard Deviation.



Table 12. Mean Differences for Sixth
Map A on Each Map Skill
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Grade by Sex Using

Map Skill Sex Mean z-value
1. Size and Shape Girls 4,5086
.1896
Boys 4.4902
2. Orientation and Girls 3.1724
Direction 1.8443
Boys 3.4804
3. Location Girls 3.4138
1.3356
Boys 3.6275
4, Distance and Girls 2,3534
Scale 1.3804
Boys 2.5784
5. Symbols Girls 3.5000
.7568
Boys 3.3725
6. Inference Girls 2.3448
.2873
Boys 2,.3922
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The skill of orientation and direction for the boys
almost reached the criterion of 1.96. The actual z-value
was 1.8443, Except for this skill the difference between
means could have happened by chance and gives further

credance to the tenability of this hypothesis.

Hypothesis 3.3. 1In fifth grade, there is no dif-

ference between boys and girls in ability to read conven-

tional maps.

The investigation was accomplished by separating
the fifth grade boys from the girls (all of whom had used

Map B in answering the Test of Map Skills), and computing

the means, standard deviations, and errors. After doing
this, it was possible to test the significance of the dif-
ference between the means. These results are shown on

Table 13.

Table 13. Mean Difference for Fifth Grade by Sex Using

Map B
Group S.D, * Mean z-value
Girls 4.81 16.5102
(n = 98)
: . 3550
Boys 5.18 16.7468
(n = 111)

*S.D. = Standard Deviation.
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A z-value of .355 indicated that the slight differ-
ence between means in favor of the boys is insignificant
and could have happened by chance. The hypothesis is
therefore tenable.

An analysis of differences between fifth grade boys
and girls using Map B on each map skill is shown on Table
l4. The same pattern is shown even though none of the
comparisons reached significahce. The girls had.larger
means on the first map skill, size and shape. Boys dis-
played a large difference on the third skill, location,
just as they had before, and also on the fifth and sixth
map skills (symbols and inference)--as well as slight dif-
ferences on skills two (orientation and direction) and four
(distance and scale).

The hypothesis was not rejected and it seems that
the differences in the overall ability to read conventional
maps between fifth grade boys and girls are insignificant

and could be a matter of chance.

Hypothesis 3.4. In sixth grade, there is no dif-

ference between boys and girls in ability to read conven-

tional maps.

‘Table 15 shows the means, standard deviations, and
z-values derived from the raw data. The z-value of .3272
is far from significant and fails to reject the null

hypothesis.
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Table 1l4. Mean Differences for Fifth Grade by Sex Using
Map B on Each Map Skill
Map Skill Sex Mean z-value

1. Size and Shape Girls 4.4082
1.5001

Boys 4,2252

2, Orientation and Girls 2.6735
Direction 1.1030

Boys 2.8919

3. Location Girls 2.5306
: 1.5559

Boys 2.8102

4, Distance and Girls 1.9490
Scale .5127

Boys 2,0360

5. Symbols Girls 3.0918
.2557

Boys 3.0450

6. Inference Girls 1.8469
.4945

Boys 1.7658
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Table 15. Mean Difference for Sixth Grade by Sex Using

Map B

Group S.D.* Mean z-value
Girls 4,52 19.4167

(n = 108)

3272

Boys 5.14 19.2051

(n = 116)

*S,D., = Standard Deviation.

Analysis of each map skill in relation to sex was
next undertaken and the results are found on Table 16.
Significant differences between the means were reached on
the map skills of symbols and inference. The girls had a
z-value of 2.0117 on the map skill of symbols, which was
significant at the .05 level of confidence. The confidence
band calculated was between .0084 and .6442,

The boys showed a significant mean difference on
the inference map skill section which yielded a z-value of
2.,0306. A ninety-five per cent confidence band was calcu-
lated which placed the parameter between .0115 and .62521.

While the girls again had a higher score than the
boys on the map skill of size and shape, the mean differ-

ences on the skills were insignificant.
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Table 16. Mean Differences for Sixth Grade by Sex Using
Map B on Each Map Skill

Map Skill Sex Mean z-value
1. Size and Shape Girls 4,6019 -
1.7963
Boys 4.,4052
2. Orientation and Girls 3.4352
Direction : 7396
Boys 3.3017
3. Location Girls 3.3426
. 5565
Boys 3.2500
4. Distance and Girls 2.3303
Scale 1.1673
Boys 2.5259
5. Symbols Girls 3.7316
2,0117%*
Boys 3.4052
6. Inference Girls 2.0648
‘ 2,0306%*
Boys 2.3966

4

*Significant at .05 level of confidence.
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Hypothesis 3.5. Fifth grade girls show no differ-

ence in ability to read simplified maps as compared with

conventional maps.

Hypothesis 3.5 and the three hypotheses which
follow investigate whether there is any difference in
learning effectiveness between simplified and conventional
maps with sex and grade level isolated. In order to test
this hypothesis and the following three related ones, the

fifth grade girls' test scores on the Test of Map Skills

were divided into two groups) depending upon which of the
two map types they had used. Table 17 shows the results of

the computations and the z-value derived.

Table 17, Mean Difference for Fifth Grade Girls Using
Map A and Map B

" Group S.D, * Mean z-value
Using Map A 4,24 17.5093

(n = 108)

) 1.5687
Using Map B 4,81 16.5102

(n = 98)

*S.D. = Standard Deviation
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A z-value of 1.5687 is not large enough to meet the
.05 ‘level of confidence, but is large enough to justify a
further probe into the data. The map skills were isolated
and analyzed to test for significance between means. The
results are found in Table 18,

The third map skill, location, was the only skill
to reach a significant z-value. A confidence band of more
than .0143, but less than ,7065 was thus developed. The
finding would seem to indicate the need for fifth grade
girls to use a simplified map when given the task of
locating a specific point.

Slight direction was demonstrated by the fifth
grade girls' scores on size and shape, and on inferences
between the simplified and conventional maps. The other
skills showed a probable chance relationship between the
effectiveness of the maps.

Hypothesis 3.5 was therefore considered tenable.
Aside from locating specific points, the fifth grade girls

did as well on the Test of Map Skills using either simpli-

fied or conventional maps.

Hypothesis 3.6. Sixth grade girls show no differ-

ence in ability to read simplified maps as compared with

conventional maps.

Table 19 shows the results of the comparisons. A

z-value of .3459 is not high enough to reject the
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Table 18. Mean Differences for Fifth Grade Girls Using
Map A and Map B on Each Map Skill
Map Skill Map Used Mean z-value

1. Size and Shape A 4.4636
. 5625

B 4.4082

2. Orientation and A 2.9364
Direction ' 1.3858

B 2.6735

3. Location A 2.8910
2,0408*

B 2.5306

4, Distance and A 2.1454
Scale 1.1739

B 1.9490

5. Symbols A 3.3000
1.1863

B 3.0918

6. Inference A 1.8637
.1044

1.7658

*Significant at .05 level of confidence.
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Table 19. Mean Difference for Sixth Grade Girls Using
Map A and Map B

—— —
—— ———

Group S.D.* Mean ' z~value
Using Map A 4,25 19.2137
(n = 117)
Using Map B 4,52 ' 19.4167 :
(n = 108)
*S.,D. = Standard Deviation.

hypothesis. The inquiry conéluded that there is no
advantage to using either the simplified or conventional
map for sixth grade girls.

Table 20 contains the results of computations of
mean differences by map skill for sixth grade girls.
Although no significant z-values were shown by the sixth
grade girls, some noteworthy reversals were obtained when
the results were compared with those of the fifth grade
girls. As noted on Table 18, in the case of all six map
skills, the mean differences on Map A are larger, and on
the map skill of location, are significantly larger. How-
ever, as demonstrated in Téble 20, the sixth grade girls
reversed the differences on skills of size and shape,
orientation and direction, and on symbols. The sixth grade

girls had the larger, though not significantly so, mean
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Table 20. Mean Differences for Sixth Grade Girls Using
Map A and Map B on Each Map Skill

Map Skill Map Used | Mean z-value
1. Size and Shape A 4.5086
.9780
4,.6019
2. Orientation and A 3.1724
Direction 1.5596
B 3.4352
3. Location A 3.4138
.4373
B 3.3426
4, Distance and A 2.3534
Scale .1210
B 2.3333
5. Symbols A 3.5000
1.4849
B 3.7315
6. Inference A 2.3448‘
' 1.7073

B 2.0648
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difference using Map B, while fifth grade girls performed
better on these skills using Map A.

On the skill of size and shape, those fifth grade
girls using Map A obtained a z-value of .5625 while the
sixth grade girls using Map B showed a z-value of .9780.
The map skill of orientation and direction displayed a z-
value of 1,.3858 for fifth grade girls using Map A while the
sixth grade girls realized a 1.5596 z-value using Map B.

The third map skill (location) maintained Map A
domiﬂance but the z-value diminished from a significant
2.0408 to an insignificant .4373.

| On the distance and scale skill, a reversal took
place with fifth grade girls using Map A showing a z-value
of 1.1739 while sixth grade girls displayed a mean differ-
ence z-value of 1.4849 using Map B.

Skill six, inference, continued with those fifth
and sixth graders using Map A scoring higher than those
using Map B. However, the z-value increased in sixth grade,
but could still be a matter of chancé.

The evidence from Hypotheses 3.5 and 3.6 tends to
support the statement that while fifth grade girls should
continue to use a simplified map, sixth grade girls could

use a more conventional adult map with equal results.
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Hypothesis 3.7. Fifth grade boys show no differ-

ence in ability to read simplified maps as compared with

conventional maps.

A summary of the findings pertaining to this
hypothesis is disclosed in Table 21. A z-value of 2.0738
is significant at the .05 level and the'null hypothesis was
rejected. A ninety-five per cent confidence band was

constructed and was reported as between ,079 and 2.811.

Table 21. Mean Difference for Fifth Grade Boys Using
Map A and Map B

——— — —— e ——

Group S.D.* Mean z-value
Using Map A 4,359 18.2018
(n = 109)
2,0738%%*
Using Map B 5.18 16.7568
(n = 111)
*S,D. = Standard Deviation.

*¥**Significant at .05 level of confidence.

Table 22 displays a more detailed analysis of the
data as they relate to each map skill. Map A produced the
higher score on ali six skills as well as significance on
two map skills. These two skills were location and
inference, with z-values of 2.6718 and 2.3490, respectively.

A confidence band was calculated in order to determine the
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Table 22. Mean Differences for Fifth Grade Boys Using Map
A and Map B on Each Map Skill

— — e et e ——
—— e —— ——— e —— —— —

Map Skill Map Used Mean z-value
1. Size and Shape A 4,.3182
.7283
B 4,.2252
2. Orientation and A 2.9636
Direction .3431
2,.8919
3. Location A 3.2636
2.6718%*
B 2.8102
4, Distance and A 2.2818
Scale 1.5277
B 2.,0360
5. Symbols A 3.3273
1.5284
B 3.0450
6. Inference A 2.1454
2.3490%*
B 11,7658

*Significant at the .05 level of confidence,
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size of the difference. The two confidence bands were:
more than .1208, but less than .7860, and more than .0629,
but less than .6963. The mean differences of the other
‘four skills could have been a matter of chance.

The evidence from the study of this hypothesis
would support the utilization of simplified maps for fifth
grade boys, especially when they are to deal with precise
locations or are to be called.upon to make geogréphic

inferences from their maps.

Hypothesis 3.8. Sixth grade boys show no differ-

ence in ability to read simplified maps as compared with

conventional maps.

Table 23 shows the pertinent data including the
z-value for the difference between means. The mean differ-
ence was small as reflected by a z-value of 1.1827, and
therefore, the hypothesis was considered tenable. A
further analysis was completed to distinguish which, if
any, of the six map skills elicits this difference. Table
24 shows the results of this analysis.

The findings on Tablei24 become more interesting
when compared with those of Table 22 which tests the
identical skills but for fifth grade boys. A skill—by-
skill analysis of these two tables follows.

Skill one (size and shape) displayed almost the

same z-value with both grade levels, with the boys using
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Mean Difference for Sixth Grade Boys Using Map A

Table 23,
and Map B
Group S.D.* Mean z-value
Using Map A 4.14 19.9505
(n = 101)
1.1827

Using Map B
(n = 116)

5.14 19.2051

*S.D.

Standard Deviation.,
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Table 24. Mean Differences for Sixth Grade Boys Using Map
A and Map B on Each Map Skill
Map Skill Map Used Mean z-value
1. Size and Shape A 4.4909
' . 7892
B 4,4052
2. Orientation and A 3.4804 :
Direction 1.0022
B 3.3017
3. Location A 3.6275
2,2050%*
B 3.2500
4. Distance and A 2.6275
Scale .3219
B 2.5259
5. Symbols A 3.3725
.1878
B 3.4052
6. Inference A 2,3922
.0268
B 2.3966

*Significant at .05 level of confidence.
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the conventional map. The second skill (orientation and
direction) expressed slight difference between the two
grade levels., However, the skill of location produced a
significant z-value of 2,2050. A significant z-value was
observed in the fifth grade also, but it was higher than
that for the sixth grade. The band constructed with a
ninety-five per cent:léQel of confidence was between .0419
and .7131.

The fourth and fifth map skills (distance and
scale, and symbols) displayed small z-values that could
easily be a matter of chance for both fifth and sixth grade
boys. The skill of inference, however, reversed itself for
the sixth grade boys, with those that used Map B scoring
the higher mean. The difference was very slight and could

be a chance happening.

Hypothesis 4
There are no significant differences in scores on

the Test of Map Skills between high and low intelligence

groups for either grade level or map.

Table 25 shows the mean difference for the total
sample group as divided by IQ score. Because thé differ-
ence was significant at the .01 level, the hypothesis was
rejected. A confidence band was constructed with the true

parameter between 3,6039 and 5.0219.
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Table 25. Mean Difference for Fifth and Sixth Grades by
IQ Score Using Map A and Map B

Group S.D.* Mean z-value
High 3.97 20.4756
(n = 450)
15.6833*%%
Low 4.55 16,1627
(n = 418)
*S.D, = Standard Deviation

**Significant at .01 level of confidence.

The eight related minor hypotheses, numbers 4.1
through 4.8, investigated the influence of the intelligence
variable in the ability of fifth and sixth graders to read
the two types of maps. The results of the investigations

of these minor hypotheses follow.

Hypothesis 4.1. Among fifth grade students using

simplified maps, those students who score high on the Test

of Map Skills are also in the high intelligence group;

those students who score low on the Test of Map S8kills are

in the low intelligence group.

The data obtained in the investigation of this
hypothesis are summarized in Table 26. The high and low
intelligence groups were found to have a significant

difference between the means.
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Table 26, Mean Difference for Fifth Grade by IQ Score
Using Map A

— —— —— e e ——— — e —— e ——
—— ——— ——— — ——ee—— .

IQ Group S.D.* Mean z~-value
High 3.72 19.9646
(n = 112)
'8.,0090*%*
Low 3.87 15.8819
(n = 108)
*S,D, = Standard Deviation.

**Significant at .01 level of confidence.

A large z-value of 8.0090 was computed and a
ninety-nine per cent confidence band calculated. The band
established the true parameter somewhere between a meaﬁ of
2.7690 and 5.3964. This value is considerably higher than
the criterion value needed for significance. The null
hypothesis was thus rejected.

In order to find which of the map skills was most

or least affected by the inteiligence variable, further
manipulations of the data were executed, as indicated in
Table 27. The high IQ group had the larger mean.difference
in each case, as expected. Brief note should be taken
concerning the high z-value obtained on the skills of
location and symbols, with values of 5.1230 and 6.9784,

respectively.
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Table 27. Mean Differences for Fifth Grade by IQ Score
Using Map A on Each Map Skill

Map Skill IQ Mean z-value
1. 8Size and Shape high 4,6160
4.4887
low 4.1606
2., Orientation and high 3.3805
Direction ' 4.7636
low 2.5040
3. Location high : 3.5044
: ‘ - 5.1230
low 2.6130
4, Distance and high 2.4602
Scale ‘ 3.4340%*
low 1.9245
5. Symbols high 3.8319
6.9784%*
low 2.7642
6. Inference high 2.2301
3.2307%*
low 1.7358

*Significant at .05 level of confidence.
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Hypothesis 4.2. Among sixth grade students using

simplified maps, those students who score high on the Test

of Map Skills are also in the high intelligence group:

those students who score low on the Test of Map Skills are

in the low intelligence group.

Table 28 summarizes the findings. A z-value of
6.8520 is considerably higher than the criterion needed and
the null hypothesis was rejected. A band with ninety-nine
per cent confidence was written with Uy -‘u2 somewhere

between 2.2513 and 4.9713.

Table 28, Mean Difference for Sixth Grade by IQ Score
Using Map A

S— st .. — —
—— ——— — — ——

IQ Group S.D.* Mean z-value
High 3.35 21.3103
(n = 115)
6.8528%*
Low 4.3 17.6990
{(n = 103)
*S,.D, = Standard Deviation.

**Significant at the .0l level of confidence.



95

Further analysis was performed to find where the
difference was located. Table 29 contains a summary of the
data as well as the z-value for each map skill. As
expected, the high IQ group (sixth grade) performed
significantly betfer on all of the skills tested. The
pattern established by the fifth grade was the same for the
sixth grade except that the skill "location" seems to be

equally difficult for fifth and sixth grade low IQ groups.

Hypothesis 4.3. Among fifth grade students using

conventional maps, those students who score high on the

Test of Map Skills are also in the high intelligence group:

those students who score low on the Test of Map Skills are

in the low intelligence group.

-

The means, standard deviations, and z-value obtained
are represented in Table 30. A most significant value of
7.9590 gave cause for the rejection of the null hypothesis.
The confidence band established at a ninety-nine per cent
confidence level is between 3.2797 and 6.4247. The mean of
14.1667 scored by the fifth grade low IQ group was the-
lowest mean scored by a group on the entire test.

Table 31 compares the mean difference for each map
skill identified. The z-values are comparable to those
z-values for the fifth grade using Map A as shown on Table
27 except that skill number six (inference) did not reach

the significance criterion for the fifth grade. The
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Table 29. Mean Differences for Sixth Grade by IQ Score
Using Map A on Each Map Skill .

Map Skill IQ ) Mean z-value

1., Size and Shape high 4,6522
3.3857*

low 4,3204

2. Orientation and high 3.5304
Direction : 2.5669*

low 3.0971

3. Location high 3.9304
5.4093%*

low 3.0000

4, Distance and high 2.7739
Scale 3.9073%*

low 2,1262

5. Symbols high 3.8435
4,.5583*

low 3.0777

6. Inference high 2.5739
2.4600%*

low 2,1262

*Significant at .05 level of confidence.
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Table 30. Mean Difference for Fifth Grade by IQ Score
Using Map B

— ————

IQ Group S.D.* Mean ' z-value
High 4.48 19.0189
(n = 106)
7.9590*%*
Low 4,29 14,1667
(n = 103)
*S.D. = Standard Deviation.

**Significant at .01 level of confidence.
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Table 31. Mean Differences for Fifth Grade by IQ Score
Using Map B on Each Map Skill

z-value

Map Skill IQ Mean
1. Size and Shape high 4,.5607
' 4,4195%*
low 4.0392
2, Orientation and high 3.3084
Direction 5.7212%
low 2.843
3. Location high 3.2150
6.9165%*
low 2.0392
4., Distance and high 2.3411
Scale 4,2655%*
low 1.6373
5. Symbols high 3.6262
.7771
low 2.4902
6. Inference high 1.9064'
1.4280
low 1.6765

*Significant at .05 level of confidence.

’
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interpretations describing Table 27 seem valid to describe

Table 31.

Hypothesis 4.4. Among sixth grade students using

conventional maps, those students who score high on the

Test of Map Skills are also in the high intelligence group;

those students who score low on the Test of Map Skills are

~in the low intelligence group.

Table 32 shows the findings on this hypothesis.
The rejection of the null hypothesis was necessitated with
a large z-value of 7.7500. The confidence band at the
ninety-nine per cent level for ul - U, was computed as

greater than 3.0059 but less than 6.0059,

Table 32. Mean Difference for Sixth Grade by IQ Score
Using Map B

IQ Group S.D.* Mean z-value
High 3.674 21.4872
(n = 117) .
7.7500*%*
Low 4.860 16.9813
(n = 107)
*S.D. = Standard Deviation.

**Significant at .01 level of confidence.
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The mean scored for the high sixth grade group
using Map B (21.4872) was the highest mean score for any
group.

A further investigation was executed to find where,
among the six map skills investigated, the greatest and the
least mean differences were located. Table 33 shows the
results of that investigation.

All six skills for sixth graders as divided by IQ
using both maps met the criterion for significance. The
differences between Table 29 and Table 33 are élight and
unimportant to the study and were not further interpreted.

The last series of hypotheses, 4.5 through 4.8,
examined the extent of the influence of the map type used

to answer the Test of Map Skills by both high and low IQ

groups. Because this aspect of the investigation is a most
important one, a detailed analysis of the findings was done

for each hypothesis.

Hypothesis 4.5. Among the fifth grade high intel-

ligence group, there is no difference between use of either

map and scores on the Test of Map Skills.

A summary of the data obtained is found in Table
34. The z-value of 1.6887 is high, but fails to meet the
requirement of 1.96 for significance. The hypothesis,
therefore, is not rejected. It would seem from this study

that highly intelligent fifth graders do not seem to gain
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Table 33. Mean Differences for Sixth Grade by IQ Score

Using Map B on Each Map Skill

e —
m—

Map Skill I0 Mean z-value

1, Size and Shape high 4,6667
3.2523%

low 4,3148

2, Orientation and high 3.8205
Direction 5.9114%*

low 2.8333

3. Location high 3.6239
v 4,0866%*

low 2.9537

4. Distance and high "2.7350
Scale 3.8370%*

low 2.1019

5. Symbols high 4,0103
7.1247%*

low 2.9537

6. Inference high 2.5726
4,6850%

low 1.8333

*Significant at .05 level of confidence.
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Table 34. Mean Difference for Fifth Grade High IQ Using
Map A and Map B

Map Used S.D.* Mean z-value
Using Map A 3.72 19.9646
(n = 112)
1.6887
Using Map B 4,48 19.0189
(n = 106)
*S,.D, = Standard Deviation.

significantly more information from a simplified map than
from a conventional map.

Table 35 shows the results of further analysis of
the map skills. 2Z-values for the map skills of size and
shape, symbols, and inference, however, were large with
values of 1,7226, 1.3444, and 1.9999, respectively.
Inference was the only skill with a significant mean dif-
ference. A confidence band was written and it can be
expressed at the ninety-five per cent confidence level that
the parameter ul - u2 falls somewhere between .0064 and

.6410.

Hypothesis 4.6. Among the sixth grade high intel-

ligence group, there is no difference between use of either

map and scores on the Test of Map Skills.
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Table 35.' Mean Differences for Fifth Grade High IQ Using
Map A and Map B on Each Map Skill

—— Pt

—— —— —

Map Skill Map-Used Mean z-value
l. Size and Shape A 4,6160
.6011
B 4,5607
2. Orientation and A 3.3805
Direction .4241
B 3.3080
3. Location A 3.5044
' . 1.7226
B 3.2150
4, Distance and A 2.4602
Scale «7538
B 2.3411
5. Symbols A 3.8319
1.3444
B 3.6262
6. Inference A 2.2301
1.9999%
B 1.9061

*Significant at .05 level of confidence.
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Table 36 shows the means, standard deviations, and
z-value found when the sixth grade high intelligence group
was divided by map type. A z-value of .3846 is not close
to the criterion of 1.96., Further support for non-
rejection of this hypothesis is the fact that those students
who used Map B scored higher than those who used Map A, -

The Test of Map Skills was constructed basically around

Map A, It would be almost impossible to score a z-value

above the criterion using the B Map.

Table 36. Mean Difference for Sixth Grade High IQ Using
Map A and Map B

Map Used S.D.* Mean z-value
Using Map A 3.35 21,3103
(n = 115)
. 3846
Using Map B 3.674 21.4872
(n = 117)
*S.D. = Standard Deviation.

A further analysis of the data is found in Table
37. Significance was not reached for any of the six map
skills. This would substantiate the non-rejection of this
hypothesis. Table 37, when compared with Table 35, gives
further evidence for non-rejection. In all of the skills

except location, there was a lowering of the z-value, or
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Table 37. Mean Differences for Sixth Grade High IQ Using
Map A and Map B on Each Map Skill
Map Skill Map Used Mean z-value

1., Size and Shape A 4,6552
.1800

B 4,.6667

2, Orientation and A 3.5304
Direction : 1.8537

B 3.8205

3. Location A 3.9304
1.8804

B 3.6239

4., Distance and A 2.7739
Scale .2516

B 2.7350

5. Symbols A 3.8435
1.1884

B 4.0103

6. Inference A 2.5739
.0087

B 2.5726
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reversal, for the map showing the higher mean. These data
add to the conclusion that more conventional maps should be
used in sixth grade than are being presently used, particu-

larly for students of high intelligence.

Hypothesis 4.7. Among the low intelligence group

in the fifth grade, there is no difference between use of

either map and scores on the Test of Map Skills.

Table 38 summarizes the data.pertinent to this
hypothesis. The z-value was .significant at the .01 level,.
A confidence band was written and it established at larger
than .2544 but less than 3.1760 ninety-nine times out of
100 with similar samples. The null hypothesis in light of

these findings was rejected.

Table 38. Mean Difference for Fifth Grade Low IQ Using
Map A and Map B

——

Map Used S.D.* Mean z-value
Using Map A 3.87 15.8819
(n = 105)
3.3028%*%*
Using Map B 4.29 ' 14.1667
(n = 103)
*S.,D, = Standard Deviation.

**Significant at .01 level of confidence.
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Table 39 shows results of further analyses per-
formed to determine which map skill was responsible for
this significance. Students using the A map scored higher
in all six skills, but only met significance with the skill
of location. The significance was high, as the confidence
band calculated showed the parameter being between .2406

and .9070 at the ninety-five per cent level.

Hypothesis 4.8. Among the low intelligence group

in the sixth grade, there is no difference between use of

either map and scores on the Test of Map Skills.

The means, standard deviations, and z-value are
shown in Table 40. A z-value of 1,1210 is not large enough
to be significant. The difference could have been achieved
through chance; therefore, the hypothesis was not rejected.

Table 41 summarizes a more detailed investigation
by map skill. The sixth grade low intelligence students
who used the A map did better than those using the B map in
all skills but the differences are small enough to be
attributed to chance. These findings on Table 41, when
compared with the fifth grade low group, show a general
lowering of mean differences. The skill "location" was
found significant for the low IQ fifth grade and for the
high IQ groups of both fifth and sixth grades. The z-value

for "location" was computed as a very low .2676 for the low
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Table 39. Mean Differences for Fifth Grade by IQ Score
: Using Map A and Map B on Each Map Skill

Map Skill ‘ Map Used Mean z-value
1. Size and Shape A 4.1604
.9323
B 4.0392
2. Orientation and A 2.5040
Direction 1.1209
B 2,2843
3. Location A 2.6130
3.3753*
2,0392
4. Distance and A 1.9245
Scale 1.7777
B 1.6373 '
5. Symbols . A 2.7642
1.5720
B 2.4902
6. Inference A 1.7358
. 3901
1.6765

*Significant at .05 level of confidence.
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Table 40.
Map A and Map B
Map Used S.D, * Mean z-value
Using Map A 4.30 17.6990
(n = 103)
. 1.1210
4,86 16.9813

Using Map B
(n = 107)

*S,D., = Standard Deviation.
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Mean Differences for Sixth Grade Low IQ Using

Table 41.
Map A and Map B on Each Map Skill
Map Skill. Map Used Mean z-value

1. Size and Shape A 4.3204
. 0459

B 4.3148

2, Orientation and A 3.0971
Direction 1.4820

B 2.8333

3. Location A 3.0000
. .2676

B 2.9537

4, Distance and A 2.1262
Scale .1405

B 2.1019

5. Symbols A 3.0777
.7385

B 2,9537

6. Inference A 2.1262
1.5580

B 1.8333
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sixth grade IQ group. These findings would tend to

support, not reject, the null hypothesis.

Findings by Map Skill

The study would be incomplete without an analysis
of the data gathered with respect to the individual map
skills. Therefore, in addition to the four major and
sixteen minor hypotheses so far investigated, each of the
six map skills previously identified was isolated and
examined in light of these questions:

1. How difficult is this map skill for the grade
level? (Difficulty was determined by comparison
with these criteria: for fifth graders, 2.8764 and
for sixth graders, 3.2282. These figures were
determined by dividing each of the grade level mean
scores by the number of map skills. An easy skill
would have a mean above the criterion for that
grade; a difficult skill would score below the
criterion.)

2. Do boys perform better on this map skill than
girls? |

3. Do high intelligence groups show significant mean
differences when compared with low groups?

4. Do those students who use a simplified map to

answer the test questions display significant
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differences in score from those who use a conven-

tional map?

Size and Shape

Questions 1 through 5 on the Test of Map Skills

(see Appendix B) pertain to this skill. The skill seems
readily understood by both fifth and sixth graders. Size

and shape was the easiest skill on the Test of Map Skills

in light of the 4.5 correct out of a possible 5.0 for the
sixth grader, and an almost equally high 4.35 mean for the
fifth grade. Fifth and sixth graders seem to understand
the skill of size and shape well on maps. Table 42 shows
the results of an analysis of mean differences for boys and

girls by grade on the size and shape skill.

Table 42. Mean Differences by Grade and Sex for Size and
Shape Map Skill

Group Mean z-value
Fifth girls 4.4342
1.7043
Fifth boys 4,2638
Sixth girls 4.5519
. 5994

Sixth boys 4,4517
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The criterion of 1.96 was not met by either z-
value. It would seem that there is no significant differ-
ence between boys and girls at fifth or sixth grade levels
for understanding size and shape on maps.

The third question, which examines intelligence
differences, is answered by Table 43, The differences were
significant, as expected. It should be noted that the fifth
grade high intelligence group scored higher than the sixth

grade low group.

Table 43. Mean Differences by Grade and IQ Score for Size
and Shape Map Skill

IQ Group Mean z-value
Fifth high 4,5823
4,4352%
Fifth low 4,1102
Sixth high 4,6649
3.3246

Sixth low 4.3208

*Significant at .01 level of confidence.

The next question pertains to the difference in
effectiveness of MépiA and Map B when used to answer
questions on the first map skill, size and shape. Table 44

shows the salient data:
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Table 44. Mean Differences by Grade and Map Type for Size
and Shape Map Skill

Group Mean : z-value
Fifth A Map 4.3902
.6703
Fifth B Map 4.3168
Sixth A Map ' 4.4990
.0535
Sixth B Map 4.5034

Both z-values are insignificant and could be a matter of
chance. It would appear that in fifth and sixth grade,
the understanding of size and shape is not affected by
whether the map is simplified or conventional.

In summary, it can be said that in this study
involving five questions testing knowledge of fifth and
sixth graders on the map reading skill of understanding
size and shape students understand this concept well. No
significant difference was found between boys'! and girls'
scores, although girls fared better in both grades tested.
The high intelligence group scored better than the low
intelligence group on this study, and there seems to be
little difference in score depending upon which map is

used.
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Orientation and Direction

Questions 6 through 10 on the Test of Map Skills

(see Appendix B) pertain to this map skill. The difficulty
of this skill would be assayed as average for fifth graders
in that their mean score was 2.8251 compared with their
criterion of 2.,8764. The sixth graders found this skill
slightly easier, as their mean score was 3,3333, compared
with their criterion of 3.2282. |

Table 45 shows the data necessary to interpret
differences between boys! and girls' scores on the second
map skill, orientation and direction. Although the boys
scored higher than the girls, their mean difference was not

significant.

Table 45. Mean Differences by Grade and Sex for Orienta-
tion and Direction Map Skill

Group Mean z-value
Fifth girls 2.8050
.6227
Fifth boys 2.9278
Sixth girls 3.3038
.5227

Sixth boys . 3.911
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The data that relate to intelligence as divided

into high and low groups for the two grades are shown in
Table 46. The large difference in favor of the high group
was anticipated, but again, it was observed that the fifth
grade high group performed better than the sixth grade low

group.

Table 46, Mean Differences by Grade and IQ Score for
Orientation and Direction Map Skill

IQ Group " Mean z-value
Fifth high 3.3402
5.1459
Fifth low 2.4009
Sixth high 3.6423
4,0824%*
Sixth low 2,9567

*Significant at .01 level of confidence.

Table 47 presents the data pertinent to the rela-
tion of map type to the orientation and direction map
skill. Because there was no significant mean difference at
either grade level, the use of more conventional maps at
both grade levels is supported. Although these differences
could be attributed to chance, it must be noted that the
z-values diminish in favor of the B Map from fifth to sixth

grade for the orientation and direction skill,
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Table 47. Mean Differences by Grade and Map Type for
Orientation and Direction Map Skill
Group Mean z-value
Fifth A Map 2.9503
.0120
Fifth B Map 2.7834
Sixth A Map 3.3260
3790
Sixth B Map 3.3682

The

map skill of orientation and direction is of

average difficulty, is no better comprehended by, boys or

girls, is significantly affected by the IQ factor, and is

no better understood when employing a simplified map than a

conventional map at either £ifth or sixth grade level.

Location

The

five questions from the Test of Map Skills

examining the understanding of the map skill of location

are listed in Appendix B (questions 11 through 15). The

fifth grade

scored a mean of 2.8669 which, when compared

with their criterion of 2.8764, indicated average diffi-

culty. The

sixth grade scored a mean of 3.4092 of the

location skill, and this would indicate a slightly less

difficult skill when compared with the 3.2282 criterion.
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The question of performance of boys versus girls is
probed in Table 48. Significance is al&ost met by the
fifth grade z-value of 1.8887, but the z-value of .3720 for
the sixth grade is not significant. The conclusion must be
drawn that the mean differences for the skill of location

were merely a matter of chance.

Table 48, Mean Differences by Grade and Sex for Location

Map Skill

Group Mean z-value

Fifth girls 2.7108
1.8887

Fifth boys 3.0379

Sixth girls 3.3782
3720

Sixth boys 3.4388

Table 49 shows the data comparing IQ groupings for
the map skill of location. The .z-values for the skill of
location, as with the previous map skills, are significant.

Table 50 shows the data necessary to evaluate the
effectiveness of the simpler map compared with the conven-
tional map on the location skill. The fifth grade mean
difference was significant at the .05 level of confidence
and substantiates the need for the simpler maps when

locating precise points. The sixth grade z-value, while
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Table 49. Mean Differences by Grade and IQ Score for
Location Map Skill

IQ Group Mean ' z-value
Fifth high 3.3597
: 6.0723%*
Fifth low 2.3261
Sixth high 3.7777
4.,7743*
Sixth low 2.9769

*Significant at .01 level of confidence.

Table 50. Mean Differences by Grade and Map Type for
Location Map Skill

Group Mean z-value
Fifth A Map 3.0795
2.4363%*
Fifth B Map 2.6702
Sixth A Map , 3.5221
1.3768
Sixth B Map . 3.2963

*Significant at .05 level of confidence.
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supporting the simplified map, was not high.enough to meet

the criterion of 1.96.

Distance and Scale

Questions 16 through 20 on the Test of Map Skills

(see Appendix B) test the map skill distance and scale.
For both grades, this skill was found to be the second most
difficult skill to master. The mean fifth grade score on
this skill was 2.1059 compared with the criterion of
2.8764. The sixth grade mean score was 2.4451 compared
with their criterion of 3.2282, Further, the sixth grade
mean of 2.4451 is not much ﬁigher than the fifth grade mean.
Additional investigation of this skill (beyond this study)
seems necessary, especially in light of question 19 ("What:
is the scale of this map?"), which was answered correctly
by very few students. This one question was considered
very important as a gauge to the students' basic under-
standing of the meaning of scale as it applied to these two
maps. However, it was only one question, and any general-
ization must be done with caution.

Table 51 investigates the sex variable in its rela-
tion to the skill of distance and scale.

The boys of each grade scored larger means than the
girls, but the z-values calculated were not significant.

. The existing difference could be attributed to chance.,
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Table 51. Mean Differences by Grade and Sex for Distance
and Scale Map Skill

Group Mean z-value
Fifth girls 2.0472
' .6612
Fifth boys 2,1584
Sixth girls 2.3434
‘ 1.2813
Sixth boys 2.5522

The relation of IQ to the skill of distance and
scale is shown in Table 52, The z-values, while high
enough for significahce, are actually low when compared
with the z-values obtained on the other map skills tested.
High intelligence might not be as important a factor as
expected, possibly because of the poor performance on

question 19, as detailed above.

)

Table 53 shows the essential facts necessary to
interpret the value of the simpler map. Neither z-value
met the criterion for significance, the fifth grade z-value

being 1.3403, and the sixth grade z-value being .2692.

Symbols
The map skill of symbols was investigated by the

Test of Map Skills on questions 21 through 25 (see

Appendix B). The difficulty of this skill at the fifth



122

Mean Differences by Grade and IQ Score for

Table 52.
Distance and Scale Map Skill
IQ Group ‘ Mean ' z-value
Fifth high 2.4007
3.2497%*
Fifth low 1.8809
Sixth high 2.7592
3.9427%*
Sixth low 2.1139
Table 53, Mean Differences by Grade and Map Type for
Distance and Scale Map Skill
Group Mean z-value
Fifth A Map 2,2138
: 1.3403
Fifth B Map 1.9980
Sixth A Map 2.4661
. 2692

Sixth B Map 2.4241
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grade level would be considered moderately easy because of
the mean score of 3.1927 compared with the criterion of
2.8764. The same success was experienced by the sixth |
graders who took the test, as their mean score was 3.5021
on this skill with their criterion set at 3.2282.

Table 54 shows z-values for the map skill "symbols"
by grade and sex. Although the girls of both grades scored
higher means than the boys, z-values were not large enough
for significance. The conclusion could be drawn that this

slight difference is a matter of chance.

Table 54, Mean Differences by Grade and Sex for Symbols

Map Skill
Group Mean z-value
Fifth girls 3.1959
.2135
Fifth boys 3.1862
Sixth girls 3.6158
1.3653
Sixth boys 3.3904
/

IQ is considered as a variable in Table 55. The
z-values obtained are high and significant at the .01
level. While these results are as expected, the study

showed that a large difference in ability of the high and
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Table 55. Mean Differences by Grade and IQ Score for
Symbols Map Skill .

IQ Group Mean z-value
Fifth high 3.7291
6.8887*
Fifth low 2.6272
Sixth high 3.9182
: 5.9537%*
Sixth low 3.0059

*Significant at .01 level of confidence.

the low IQ groups to answer questions about symbols does
exist in this sample.

Table 56 compares the two map types for mean dif-
ferences by grade level., The fifth grade students perform
better with Map A, but the difference between means does
not reach the criterion of significance. The reverse is
accomplished by the sixth grade, with those using Map B

scoring a higher mean than those who used Map A.

Inference

The last five questions on the Test of Map Skills

(numbers 26 through 30) investigated the ability of pupils
to make inferences. The difficulty assessment for the
fifth grade is based on the criterion of 2.8764 which is

the mean scores on these test items divided by the number
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Table 56. Mean Differences by Grade and Map Type for
Symbols Map Skill

Group Mean , z-value
Fifth A Map 3.3142
1.2590
Fifth B Map 3.0712
Sixth A Map 3.4364
. 7868
Sixth B Map 3.5678

of skills. The mean scored by fifth graders was 1.9242
which is far below the criterion making this series of
questions the most difficult for fifth graders. The sixth
grade criterion was 3.2282, A mean of only 2.2965 was
scored, making this series of questions the most difficult
for the sixth graders also.

Further investigation of this skill by sex and
grade level is shown in Table 57. Fifth grade boys ﬁer—
formed better, but the difference could be attributed to
chance., The score for the sixth grade boys was higher
also, but did not reach the criterion. The difference in
both grades could be a matter of chance but the fact that
it occurred at both grade levels could suggest that this
difference is, in fact, not attributable to chance.

Table 58 compares the IQ variable for the inference

skill with grade level.
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Table 57. Mean Differences by Grade and Sex for Inference

Map Skill
Group Mean z-value
Fifth girls 1.8528
.6389
Fifth boys 1.9556
Sixth girls 2,1948
' 1.2166
Sixth boys 2.3944

Table 58, Mean Differences by Grade and IQ Score for
Inference Map Skill

Group Mean z-value

Fifth high 2.0183 ‘
1.9987%*
Fifth low 1.7062
Sixth high 2.5732
' 3.7902%%*
Sixth low 1.9364

*Significant at .05 level of confidence.

**Significant at .0l level of confidence.
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It is for this map skill (inference) that the
lowest z-value by high and low IQ groups was found. The
fifth grade high IQ group had a z-value barely meeting the
criterion of 1.96, with their 1.9987. The sixth grade high
IQ group had a z-value of 3.7902 which was significant at
the .01 level of confidence, but low compared with the z-
scores of the other map skills when the high and low means
were compared. The skill of inference showed the lowest
intelligence variation of all six skills. The slight
variation by intelligence group, as well as tﬁe poor
scoring, might be a result of the somewhat traditional
approach to teaching social studies prior to the testing
which tends to teach more factual, concrete abilities than
"making inferences."”

Table 59 shows the mean difference between map
types for the skill of inference. Those students using a
simplified map did better in both grades but the differ-

ences were not significantly better.

Summary of Findings

The first hypothesis, which states that "during
grade five, there is no difference in effectiveness for
learning between simplified and conventioﬁal maps" was
tested by dividing the sample by grade level and type of
map to be used in answering the questions of the Test of

Map Skills, which was developed for this study. Fifth
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Table 59, Mean Differences by Grade and Map Type for
Inference Map Skill

—— —— — — e —e— ———ca
e . ———— —_— — —

Group Mean z-value
Fifth A Map 2.0431
1.4506
. Fifth B Map 1.8052
Sixth A Map ' 2.3624
.8036
Sixth B Map 2.2230

graders were found to score significantly higher on the

Test of Map Skills when using a simplified map than when

using a conventional map. Therefore, the hypothesis was
rejected.

Investigation of the second hypothesis stating that
"during grade six, there is no difference in effectiveness
for learning between simplified and conventional maps" was
conducted to determine whether sixth grade students per-

formed better on the Test of Map Skills using a simplified

or a conventional map. Because it was found that the dif-
ference between the mean scores of the groups of sixth
graders using the two types of map was not significant, the
hypothesis was considered tenable.

The third hypothesis stating "there are no signifi-

cant differences in scores on the Test of Map Skills between

boys and girls of fifth or sixth grade using either map"
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was investigated in a similar manner, and the z-value found
for the difference between the means was not significant,
The third hypothesis was therefore considered tenable.

The final hypothesis tested dealt with the rela-
tionship between intelligence and the map type used on the

Test of Map Skills. The difference between the mean scores

for the high and low intelligence groups was found to be
significant at the .01 level of confidence. The hypothesis
stating that "there are no significant differences in

scores on the Test of'Map Skills between high and low

intelligence groups for either grade level or map" was
rejected on the basis of the calculations made.

The six identified map skills were then analyzed
for difficulty, influence of sex differences, influence of
intelligence, and influence of map type. The first map
éfill, size and shape, was determined to be easy for both
gréde levels, well understood by both boys and girls,
positively related to the intelligence variable, and
égually influenced by both types of map.

Orientation and direction, the second map skill,
was found to be of average difficulty, equally well under-
stood by both boys and girls, significantly affected by the
IQ factor, and 1it£le influenced by the type of map used.

Phe map skill of location was determined to be of
average difficulty, but better understood by the boys of

both grades than the girls. Highly intelligent students
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performed significantly better when using a simplified map
than when using a conventional map, but sixth grade scores
were approximately equal for both map types.

Distance and scale was ranked as a difficult skill
for both grades. Boys performed slightly better than girls
on this skill, and the high IQ group scored better than the
low IQ group. Both age levels performed slightly better
using the simplified map than when using the con?entional
map.

The fifth map skill, symbols, was determined to be
moderately easy for both grade levels. Girls scored
slightly higher than boys and the high intelligence group
scored significantly higher than the low intelligence group
on the skill of symbols. The fifth grade students per-
formed slightly better with simplified maps; the sixth
grade students performed slightly better using conventional
maps.

The final map skill, inference, was the most diffi-
cult of the six skills for all students studied. Boys
scored slightly higher than girls of both grade levels, and
the high intelligence group performed significantly better
than the low intelligence group on the skill of inference,
Fifth and sixth graders scored slightly higher using the

simplified map than using the conventional map.
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Chapter

This chapter discussed
analyze the data, the findings
eses advanced, the findings on

and a short summary of all the

the techniques used to
on each of the four hypoth-
each of the six map skills,

findings presented.



CHAPTER V

SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Summary
The purposes of this study were four-fold: (1) to

evaluate the advantages and disadvantages of a simplified
map when compared with a conventional map at the fifth and
sixth grade levels, (2) to determine the influence of sex
differences on map reading ability, (3) to determine

the influence of intelligence on map reading ability,and
(4) to détermine which of the six map skills are most
difficult for fifth and sixth graders to learn.

A "posttest only" control group with randomization
was: the design selected for the study. Choice of maps,
being central to the study, was carefully made. The maps
selected were Denoyer-Geppert desk maps of the forty-eight
contiguous United States (SR1lx "U.S. Simplified Physical-
Political" and "Relief-Like U.S." RLRl with relief by
Wenschow).,

The sample consisted of the 868 fifth and sixth
graders of St. Charles, Missouri, Public Schools who were

present on the day that the Test of Map Skills was

admininstered and for whom an intelligence test score was
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on file. The Test of Map Skills was admininstered during

the two middle weeks of January, 1969.

Two tests were used in this study. The California

Test of Mental Maturity (Short-form) had been given to the

sample students when they were in the third grade. The

Test of Map Skills was written and validated by the

experimenter for this analysis.
The z-test of determining significant differences
between means was the basic statistical tool used in ana-

lyzing the data gathered.

Summary of Findings

Hypothesis 1

The first hypothesis explored the effectiveness
for learning of simplified and conventional maps among
fifth graders. A z-value of 2.,70000 was obtained, re-
jecting the null hypothesis. It was therefore concluded
that a difference does exist in effectiveness for learning
between the two map types and that the fifth grade student
performs significantly better with a simplified map than
with a conventional map.

A further analysis of the map skills pointed out
that the map skill of location was the most influential
of the six skills in its effect on the findings on this

hypothesis.
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Hypothesis 2

The second hypothesis tested the effectiveness for
learning of simplified and conventional maps for sixth
graders. A z-score of .8534 was computed, indicating that
the hypothesis was not rejected. In sixth grade, the
simplified map is no better understood than the con-
ventional map. A scrutiny of the map skills verified this,
although the z-value 1.3768 was obtained for the skill
location, showing that it may be difficult at the sixth

grade level.

Hypothesis 3
The third hypothesis investigated the influence
of sex differences and map type on scores on the Test

of Map Skills. It was determined that Hypothesis 3 is

tenable because no significant differences in scores of
boys and girls of either grade using either map was found.
The eight minor hypotheses (3.1 through 3.8)
explored the relationship of the sex variable to map read-
ing ability. Hypotheses 3.1 through 3.4 test the difference
by sex at each grade level on both map types. No signifi-
cant difference was found on any of these hypotheses, and
any existing small.difference could be attributed to chance.
Minor hypotheses (3.5 through 3.8) investigated
whether there is any difference in effectiveness for

learning between simplified and conventional maps with
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sex and grade level isolated. Fifth grade girls using the

simplified map did better on the Test of Map Skills than
fifth grade girls using the conventional map, but not
significantly better. Sixth grade girls using the

conventional map did slightly better on the Test of Map

Skills than those using the simplified map.

Fifth grade boys showed a significant mean
difference of 2,0736 for the simplified map and may
require simplified maps. Sixth grade boys using simplified
maps did slightly better than those using conventional

maps, but the difference was small,

Hypothesis 4

Hypothesis 4 studied the relationship between
intelligence and map type. It was found that significant
differences between scores of high and low intelligence
groups did exist. The hypothesis was therefore rejected.

The final eight minor hypotheses investigated the
influence of the intelligence variable in the ability of
the fifth and sixth graders to read maps.

Minor hypotheses 4.1 through 4.4 investigated the

function of intelligence in the score on the Test of Map

Skills. As expected, high intelligence groups did
significantly better than low intelligence groups on the

Test of Map Skills.
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The final series of minor hypotheses (4.5 through
4.8) examined map type in its relationship with intelligence
by grade. Fifth graders who scored high on the intelli-
gence test and who used the simplified map did better,
but not significantly better, than those using the

conventional map on the Test of Map Skills. The sixth grade

high group using conventional maps scored higher than the
sixth grade high intelligence group using simplified maps.
The fifth grade low intelligence group using
simplified maps scored significantly higher than the fifth
grade low group who used the conventional map. Low
intelligence sixth graders using the simplified maps
scored higher than those using conventional maps, but the

difference was not enough to be significant.

Findings by Map Skill

Each of the six map skills identified was analyzed
by difficulty, influence of sex, influence of intelligence,

and influence of map type.

Size and Shape

The skill of size and .shape was the easiest of
the skills as demonstrated by an average score of four
(of the possible five). Fifth and sixth grade girls both
scored higher than the boys but the difference was not

significant. The high intelligence group scored
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significantly highei than the low intelligence group, as
was expected. Those fifth graders using simplified maps
scored significantly better than those fifth graders using
conventional maps. In the sixth grade, conventional map
users scored slightly better than simplified map users.
For this skill, map type appears to play a minor role in

understanding.

Orientation and Direction

The skill of orientation and direction is of
average difficulty, is no better understood by either sex,
ié significantly affected by the IQ factor, and is no
better understood when either a'simplified or a conventional

map is used.

Location
Difficulty of the skill of location was ranked as
average. Boys of both grade levels did better than girls

on the Test of Map Skills questions relating to this skill.

The difference was not significant and decreased in the
sixth grade. The high intelligence group did significantly
better than the low intelligehce group on this skill.

Fifth graders using simplified maps did significantly
better than those fifth graders using conventional maps,
substantiating the need for simplified maps in fifth grade.
Sixth graders' scores supported the use of simplified maps

also, but the finding was not significant.
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Distance and Scale

The skill'of distance and scale was ranked as
difficult for both grades. Boys of fith and sixth grades
did better than girls on this skill, but the differences
were not significant. While the high intelligence group
did significantly better than the low intelligence group,
the values were lower on this skill than on any other,
Perhaps IQ is not as important in understanding distance
and scale as it is in other map skills. Fifth and sxith
graders using simplified maps did better than those using

conventional maps, but neither difference was significant.

Symbols

The skill of recognition of symbols was found to
be moderately easy for both grade levels. Girls scored
higher than the boys of both grades, but not significantly
so. High intelligence groups of both grades scored

significantly higher on the Test of Map Skills than the

low intelligence groups of both grades. Fifth graders
make higher scores by using the simplified map than by
using the conventional map, but not significantly higher.
Sixth graders scored better using the conventional map

than using the simplified map.
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Inference

The skill of making inferences was the most diffi-
cult of the six map skills for all students in the sample.
While both fifth and sixth grade boys had higher scores
than the girls, the differences were not significant..
The fifth grade high intelligence group made only slightly
better scores when compared with the fifth grade low
intelligence group, but the difference was significant.
This z-value was the lowest of any map skill on the IQ
variable. The sixth grade high intelligence group scored
significantly higher when compared with the low intelli-
gence group of the same grade. Fifth and sixth graders
using the simplified map scored higher than those using

conventional maps, but the difference was not significant.

Conclusions

The findings, in light of the limitations cited,
support these conclusions:

l., Most sixth grade students are able to read con-
ventional maps as well as simplified maps.

2. Fifth graders are better able to read
simplified maps than conventional maps.

3. Fifth and sixth grade girls and boys show no
significant difference in ability to read maps.

4, Fifth and sixth graders with high intelligence

perform at a significantly higher level on the
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Test of Map Skills than fifth and sixth graders

with low intelligence, )
When asked questions pertaining to the maplskill
of location, fifth and sixth graders perform
better with a simplified map than with a
conventional map.

Making geographic inferences is a difficult

task for fifth and sixth graders.

Recommendations

Two classifications of recommendations based on this

study are proposed: curricular and research.

Curricular

changes

1.

These recommendations refer to suggestions for
in the elementary sécial studies curriculum:

In sixth grade, conventional maps could be used
in the texts and as wall maps to a far greater
degree than they are presently used.

In fifth grade, conventional maps should be used
soon after simplified maps have introduced a

map reading skill.

Simplified maps are needed when the fifth or
sixth grade.student is asked to locate a point
on a map. -

$implified maps are needed if the fifth grade class

is considered of low general ability.
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Research

The following questions are suggested for future

investigation:

1.

Are boys able to read maps better than girls

and if so, how much better and why?

How do fourth and seventh graders of siﬁilar back-
ground perform on this test with each map type?
How do students from low socio-economic back-~
grounds compare with middle class students in

map reading ability?

Does continued use of simplified maps over the
six elementary grades imply to the student that
he has mastered a region geographically when all
he has mastered is a few simplified maps?

Is experience with maps or maturity the more
important variable in determining successful map
reading? |

Would replication of this study with another sample

group verify or reject these results?



APPENDIX A

SIMPLIFIED AND CONVENTIONAL MAPS OF THE
UNITED STATES
The simplified map used in the study was Denoyer-
Geppert SRlx which is a desk map of the forty-eight |
contiguous United States (seelFigure 2, in pockeﬁ).
The conventional map selected for use in the study
was a desk map of the forty-eight contiguous United States,

Denoyer-Geppert RLR1l (see Figure 3, in pocket).
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APPENDIX B

TEST OF MAP SKILLS

DIRECTIONS: This is a test of your ability to use a map.

It contains questions about the map you have
been given. Four answers are given for each
question, but only one is correct. You are

to choose the one answer you think is best and
mark it on the separate answer sheet in the
way you are shown. Do not mark on the test

booklet.

Which state is shaped like this?

(a) Kentucky, (b) Tennessee, (c) Norxth Carolina,
(d) Pennsylvania.

Which states are most alike in size?
(a) Arizona and Rhode Island, (b) New York and Texas,
(c) Missouri and Wisconsin, (d) Texas and Colorado.

The state with this shape is:
(a) Alabama, (b) Connecticut
(c) Massachusetts, (d) Pennsylvania

Colorado is larger than
(a) California, (b) Montana, (c) Ohio, (d) Texas.
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Which is the shape of Alabama?

The key is located on the side of the map.
(a) sw, (b) NE, (c) NW, (d) SE.

What state is west of Nevada? I
(a) Utah, (b) Indiana, (c) California, (d) New Mexico.

If you are standing in St. Louis, which way is up and

which way is down? ' '

(a) up is toward the North Pole; down is toward the
South Pole,

(b) up is toward the South Pole; down is toward the
North Pole,

(c) up is toward Mexico; down is toward Canada.

(d) up is away from the earth; down is toward the
center of the earth.

A person is in St. Louis locking north. He turns and
walks to his right. He is going in what direction?
(a) south, (b) east, (c) west, (d) can't tell from the
map.

Which city is east of Chicago?
(a) South Bend, Indiana, (b) Madison, Wisconsin,
(c) Springfield, Illinois, (d) Des Moines, Iowa.

Which of these cities is closest to an ocean?
(a). Chicago, Illinois, (b) Denver, Colorado, (c) San
Diego, California, (d) New Orleans, Louisiana.

B !‘!
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23,
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Which city is closest to the mouth of the Mississippi
River?

(a) Minneapolis, (b) St. Louis, (c) New Orleans,

(d) Chicago. ‘

The highest point in these four states is in the

state of:
(a) Texas, (b) Colorado, (c) Missouri, (d) North

Carolina.

What river forms part of the border of Arizona?
(a) Mississippi, (b) Ohio, (c) Snake, (d) Colorado.

The Missouri River flows through:
(a) Illinois, (b) Wisconsin, (c) Wyoming, (d) North

Dakota.

The Colorado River is about : miles long.
(a) 200, (b) 1,800, (c) 1,200, (4) 800.

How far is it from New Orleans to New York City by

the sea route? v
(a) 2,000 miles, (b) 1,000 miles, (c) 500 miles,

(a) 50 miles.

How many miles is this line on the scale of your map?

(a) 200, (b) 400, (c) 600, (d) 700.

The scale of this map is:
(a) 1. to 10, (b) 1 foot equals 200 miles, (c) 1 mile
equals 200 miles, (d) 1 inch equals 200 miles.

How far is it from Indianapolis, Indiana, to Columbus,
Ohio, in a straight line? A

(a) 100 miles, (b) 200 miles, (c) 300 miles,

(d) 400 miles.

What is the population of Chicago?
(a) 1 million, (b) less than 1 million, (c) over 1
million, (4) can't tell from the map.

Capitols of states are
(a) underllned ) D, (0O, (@ 0O.

The symbol A represents cities
(a) over 1,000,000, (b) 500,000 to 1,000 000
(c) 200,000 to 500,000 (@) 100 ,000 to 500 000.
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The key or legend is located on your map in the
section marked "x":

(a) (b) (c) - (a)

X

What color stands for mountains?
(a) yellow, (b) blue, (c) brown, (d) green.

Which of these four states has the highest mountains?
(a) California, (b) Wyoming, (c) Virginia,
(d) Illinois. '

Which city has the greatest change in weather from
summer to winter?

(a) Seattle, Washington, (b) Topeka, Kansas,

(c) New York City, (d) Atlanta, Georgia.

As a state, Ohio is most like:
(a) Alabama, (b) California, (c) Massachusetts,
(d) Michigan.

Which city would be best for a big steel manufacturing
plant?

(a) Columbia, South Carolina, (b) Denver, Colorado,
(c) Toledo, Ohio, (d) Boise, Idaho.

Which state would be best for lumbering?
(a) Kansas, (b) Rhode Island, (c) Oregon,
(d) New Jersey.
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