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A Philosophical Rationale for the Inquiry Avpprozch

Definition

Individuals in many academic disciplin=s engage in active
research. Investigations may differ in conteiit, and to some extent in
methodology, but basically researchers in phycilecs and psychology,
anthropology and biology, or mathematics andlhistory all carry out
these inquiries. In fact, it would not be incorrect to say that sci-
ence, social or natural, is inquiry. And inquiry is investigationm,
figuring something out, or laying groundwork for making 2 decision.
It is helpful to realize.that the fields mentioned abowve and many
others share the investigative approach in seeking knuwiedge. In the
natural sciences, especially, ﬁany are comforted by rh~ familiar
"Scieatific Method." Supposedly, scientists rigovew.'y carry out the
following five steps in gaining knowledge. “They (1) idantify and state
a problem, (2) formulate hypotheses, (3) search for evidence to test
the bypotheses, (4) assess the validity of the hyzotheses, (5) revise
the hypotheses if necessary, and (6) apply the conclusions to similar
problems (Kuslan and Stone, 1968). Even if we agree that science is
inquiry, a standaxd sterile list of steps a sciratist carries out,
which lead to discovery of the unknown, does not provide us with
insight into the true nature of the thought of the scientist.

Some find a list of processes that inquirers utilize to be
helpful in defining inquiry. Such processes, according to Science-

A Process Approach (an American Association for the Advancement of
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Science curriculum), might be observing, measuring, estimating, predict-
ing, comparing, cléssifying, experimenting, communicating, iZnferring,
analyzing, and drawing out inductions. Eecause each of these processes
can be behaviorally defined aad each contributes to investigation,
Process science programs are now enjoying some popularity. Difficulty
arises in that no single process, or even a collection of processes,
insures that a major behavior, iaquiry, is going on. Adding up parts
or sub-behaviors doec not necessarily constitute a whole or a major,
somplex behavior. These sub-behaviors must occur in the context of a
problen. .They need to be motivated by a moderate to strong interest
within the child. And they need to occur with some degree of sophisti-
cation. Even more complex behaviors as discovery, problem solving,

deduction, induction, creative thinking, and critical thinking are only

fomponents of inquiry, although they often are given as synonyms.

For me, the only acceptable definition of inquiry requires the
description of its salient features which are attitudinal in nature.
These attitudes are embodied in the actions described below and their
detection might be a prime criterion for the occurrence of inquiry.
Vhen in nursuit of knowledge, the inquirer:

1. detects and to some extent defines a problem. An inquirer
indeed is prone to see his environment as a myriad of problems to be
lnvestigated.

2. tries to move toward greater understanding of the problem,

its factors, and its solution.
. 3. exhibits an interest and involvement in his werk.
4. makes use of the variety of resources (literature, objects,

and people) that are availahble to him.
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5. exanmines all conceivable possibilities as hypotheses, »r at
least all that are practical. Or as P. W. Bridgman (in The prospect for

intelligence, The Yale Review, 1945, 34, 450) has explained it, "doing

one's dannedest with one's mind, no holds barred."

6. fcllows leads, not fearing dead ends or wrong decisions. In
fact.he expects then.

7. withholds judgment until all the evidence is in.

8. seeks closure on the matter only when the problem is reduced
te a very simple, obvious matter, when the problem is quite thoroughly
worked out, or when a decision based on his conclusion must be made.

9. makes decisions that are consistent with the evidence he has

collected. EHe thus attempts ro be objective, unbiased, and insightful, .
in the hope of reaching the best conclusion in the long run.

10. continues his search (or reopens it) upon disclosur ¢ new
and conflicting information.

It is hoped that this definition does not too loosely describe
the process of inquiry. A tighter, more behaviorally-defined descrip-
tion is difficult to find agreement upon and is probably‘not very help-
ful to the development of the student of inquiry. With inquiry thus

defined, a philosophical r.ationale can now be developed for the inquiry

approach.

Rationale

Several values inherent in the inquiry approach and missing in
the alternatives should be stated clearly as they constitute the

strength of the approach. Two specific cautions follow as well.
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Value 1. Problems, their detection, delineainn, and'solution,
are so characterisfic of academic fields and everyday life, that they
can only be described as highly relevant to any curricu’a. Ability to
investigate problems or general interests is a vital concern, therefore,
to any educational undertaking.

Value 2. The exercise cf irquiry increases the intellectual
potency of the learner.

Value 3. The tendency of inquiry-oriented work is to draw upon
intrinsic motivation rather than to depend predominantly on the extrin-
eilc, This begins the upward moving spiral of children liking their
schoolwork beca se it follows their interests. Thus they do more school-
work as they broaden and deepen these interests,

Value 4, Retrieval of items from memory is expedited due to the
.greater organization of knowledge gained by the active process of learn-

ing it.
Value 5. Becoming a good inquirer is transferable to new areas
of interest. (Items two through five are paraphrased points Jerome

Bruner makes in The act of discovery, Harvard Educational Review, 1961,

31, 21-32. They are made in the context of being experimentally based
yet not of proven validity in the school.)

Value 6. Inquiry is a good vehicle to deemphasize compartmen—~
talization of learning. Most living and learning activities quite
naturaily dip into one area after another as we carry out a task or
solve a problem. Diversified aspects of a problem and an interdis-
ciplinary approach to it should be welcomed because it is a natural
approach to learning. Children characteristically exhibit this

approach until they are trained to do otherwise.
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Value 7. Rebellion against oppression is an unheard-of problem
in inquiry~orientéd teaching. .This is not to sa t the teacher need
not be well aware of the chaos that iack of dire 1 or frustration from
the lack of easy answers can bring.

Value 8. Inquiry, while requiring the ceacher to take a chance
in facing the unknown, is quite often a great scurce of satisfaction to
both students and teacher. A successfully developing inquiry program
exhibits students who are more and more competently charting their own
directiorns, finding and using resources, and sh- 'ing confidence in their
ability to come to reasonable conclus.cns.

Caution 1. Generating praise for the technique of inquiry is
not to be taken as a statement that the content approach or the activ-
ity approach should be asbandoned. I stress inquiry only because of its
merit and because it is so often the missing element in a curriculum
which may otherwise be well rounded. Inquiry is a skill which involves
many intricacies. It perhaps needs to be stated that the skill of
inquiring can grow in each individual just as do many other skills
that edvcators attend to with more regularity.

Caution 2. Mapping is not some golden subject area to be revered.
In many respects it is merely a tool to help us understand other subjects.
An inquiry~oriented curriculum could be designed in any of a thousand sub-
Ject areas relevant to elementary students. It is hoped that this follow-
ing treatment of map making and map interpretation with an inquiry approach
will be of great help to teachers in their map teaching. More importantly,
it should help them with their skills and attitudes toward teaching in

general.
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A-Practical Guide to the Use of Inquiry

Teachers who basically agree with the philosophical approach out-
lined in the previous section may find the following brief 1list of teach-
ing suggestions particularly helpful. With these suggestions as a basis,
teachers will have to evolve their own teaching style consistent with
their unique talents, personality, and teaching situation.

1. Be a inquirer yourself. On many problems, puzzles, and sub-
ject areas, you can learn with the children. By doing so, you present a
model of a learner to your students and reduce the potential for boredom
frua repetition.

2, If any topic or problem generates a special interest, follow
that interest to whatever depths the jnquiry will take vou. None of the
suggested activities that follow are sacred, so if any do not stimulate
interest, discard them.

3. Encourage _.ildren to begin to take on responsibility for the
direction of their investigations as well as for what subjects or T -
lems they study. Studeat direction can, in fact,'be an indicator of how
well the inquiry process is progressing in your classroom.

4. VWhile becoming involved in the learning process and promoting
student independence and self-direction, be aware of the possible conflict
in these two roles. XNo rules can be made about whether or not you should
interject a comment or point a direction in a discussion. Using the major
criterion of maximum student growth, teachers can use only their common
senge and their deepest insights in determining their day-to-day actions.

5. Use your influence as teacher to promote meaningful inquiry

activity. Your enthusiasm for a subject or the solution of a problem
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may be highly contagious and thereby significantly strengthen your
program. _ | ' |
6. Provide for the use of accessory resources. This can be
done through having as rich a classroom environment as rossible in terms
of a general assortment of books, magazines, charts, maps, cloth, card-
board, wood, hardiare, etc. Algo you may wish to make comments that
lead an investigation into an area in which the classroom or school has
known resources. Uaution should be used here so as not to subvert the
entire inquiry process in trying to promots student experimentation with
prepared resources.

7. Encourage a variety of group sizes in implementing your
inquiry-oriented curriculum. There is no natural or best way to solve
problems. Some investigations call for involvement of a whole class,
while others require a small group approach. Often a pair works well
because it allows the possibility of disparate points of view, yet both
members are likely to be instrumental in working out the problems.

8. Allow, of course, short term problem-solving opportunities,
perhaps even at a special t2me each day, but do not neglect an in-depth
investigation when the occasion presents itself. One good question and
its solution often lead %o *ther Questions.

9. Constantly evaluate the thinking behavior you observe in
your classroom and constantly try to increase your uuderstanding of the
subtleties of inquiry process. 1In woing this you will move toward being

a facilitator of inquiry as an integral part of your teaching.
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An Annotated List of suggested Mapping. Activities

The following list of suggestions will sureiy fail if it 1s taken
as some sort of mandate or material that must4be covered, It is intended
only as a help to the teachers Who must apply their imagination in full
measure. It 1s in no way a comprehensive list.

It is my belief that the procedure of includiag numerous questions
similar to oneé teachers might normally ask in the course of teaching is a
way of helping them implement 1nquiry—directed lessons. It is through the
stimulation of an unordered or perPlexing element of the enviromment and/or
the presentation of provocative questions that the student begins to
inquire, to investigate, and to §olve problems. In fact, I would put
forth the position that just having one good map, a small group of stu-
dents, and a perceptive teacher 1s Probably enough to develop an entire
unit on mapping that is inquiry orlented. One or two zood questions can
develop a sustained interest and encourage the group to formulate its
own direction.

Activities Dealing with Commercially
Constructed Maps

la. Compose questions on topographic maps of your home town for
the students to discuss.

"How far is it from your school to the post office?"

"How many features (buildings, Streets, water towers, etc.) can
you think of that are so new they axre not included on the map?"

"Name five facts that the pap tells you about the river running
throuéh town. Name two things yoy can infer from facts the map shows."

"Why do you suppose the town grew to be the shape it is on the

wap? What evidence does the map provide that you are correci?"
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1b. Provide the students with an aerial photograph of their
home area and ask questions.

"What looks the most different to you from this nerspective
(directly above)? Are there things you cannot recognize?"

"Find the route you take from your house to your school."

"How can you tell how many inches equal one mile in this photo-
graph?"

"Can you tell wnat time of day this photograph was taken? What
day of the week? What time of year? What year? From how high? What
evidence do you use? How sure can you be?"

"For what purposes is an aerial photograph better than a topo-
graphic map? Vice versa?"

lc. Provide the students with a road atlas and ask questions.

"Look through the atlas., HKow many different kinds of maps are
included?"

"In planning a road trip from Atlanta to Denver, what consider-
ations would you have to make in &eciding a route? What would be the
fastest way? The shortest way? The most scenic way?"

"Study the state maps of two states you have never been to.
Based on the maps, what are the differences between them? Which wouid
you orefer to live in? Why? Would you ever choose a place to live
based partly or mostly on studying that place on a map?"

"How many lakes are there in Minnesota? Is your answer exact
or an estimats«? XName the biggest one. Find the smallest one. What
do you suppose would be a good definition of a lake?"

id. Provide the students with a physical map, landform map,

or a physiographic map and ask questionms.
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"Does the fact that there are no words on some of thase maps keep
you f{ron understaﬁding them? What have you learned by studying this wmap?
Can this map help you learn things that other maps you have seen cannot?"

"Suppose you 1lived long z30. How do you suppose government offi-
cials decided to divide the United Sctates' land into the separate states?
What ideas might you have had for making states? See if you can find out
somewherae how the decisions were really wade."

"Based on this map, which state probably has the most scenic vari-
ety? Why do you think so?"

"When large parts of North America were being sold, would a map
like this have been useful? What kinds of maps were available then?"

"As a leader of a wagon train, use this map to plan your trail
from New York to the West coast. What factors need to be taken into
account? Look up some of the famous westwvard expansion trails in the
history books. Remember that you may hawve had more knowledge to plan
with than they did. How do the actual trails compare with yours{"

le. Provide the students with the Popuylation Distribution:

1970 map and the Percent Change in Total Population by Counties: 1960

to 1970 map (from the EBureau of the Census, U.S. Dept. of Commerce) and

ask questions.

"Which state shows the most diversity in gain and 1loss among
its counties for the ten year period? Can you guess why?"

"What places are the United States frontiers of today, the places
still attracting people? Uhat makes these places attractive do you sup--
pose?" |

"Only one county in Alaska lost more than 10% in population. Can

you determine why? If not, where might you get some information to help

you?" 11



113

"State seyeral conclusions you can draw from information pre-
sented on either map. Do any of the conclusions require the use of
both maps used together?"

Comment: 1In suggesting the various parts of activity 'me, I
have tried to stress provocative questions which will give depth to
this type of activity. The questions are, I believe, interesting for
the children to figure out and have some potential for sustaining dis-
cussicn and developing further questions and inquiry. I must also
recommend that children have free time to examine the maps and ask
their own questions before the teacher interjects his ques:iéns. Ques-
tions, moreover, should be asked in a sequence so that the cnild buildg
up confidence through success with easier questions at the beginning.

Atlases have not even been mentionea (other than the easily
accessible road atlases or maps) although with their great variety
they can provide an abundance of physical, Cultural; political, eco-
nomic, and historic data in fresh and interesting wayvs when used ag
Tesources for elementary students iarolved inlinquiry. The major cau-~
tion I would mention here, in conjunction with using commercially made
maps, would be for you, as a teacher, to encourage thinking rather than
covering material. FEmphasis should be on the process of learning and
on improvement in children's abilities to conduct and sustain inquiry.
Further, I would encourage the teacher to integrate the reading of ma,s
with the drawing of maps. Uniting these two phases of map work will
tend to provide mutual reinforcement; reading of standardized maps
helps to develop the skills of drawing original maps vhile the experi

ences of drawing maps will Produce many new insights in reading . repared

maps. 12
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2. Determine to what extent children can distinguish between
factual and debat;ble questions. Use maps and que: ons like those in
activity one, but follow up the d<scussion with an inquiry into the
questions themselves.

"Is that the only possible answer to our gquestion?"

"Is it the best answer? What makes it best?"

"Would the opinion of an American and a European be the same
on that question?"

Comment: Thinking about how we think is an important part of
the maturing process. Here is a good chance to-point out examples of
how an apparently simple question or rivple situation is not really so
straightforward. Children learn to deal with the real world of guesses,
biases, ambiguities, and controversy.

3. Prepare questions that require decision raking by students
with a variety of maps as a resource.

"If you had to live within 300 niles of New York "ity, what
state would you choose to live in? Wiere is that state? How did you
decide?"

"Choose one cf the following as your business--aircraft engine
Parts distributor, shoemaker, art imports, meatpacker, cotton farmer.
Where would be a wise place for you to set up your business? How can
maps help you to decide? What kinds of maps are helpful? Are there
some businesses for which the location doesn't matter?"

Comment: The attempt is obviously to personalize a proolem that
may have many ramifications. Children are encouraged to use maps of all
kinds as well as any other resources they can think of (e.g., past expe-

rience, the telephone, charts, almanacs, etc.).
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4., Using any kind of map, have children list the man-made items
symbolized or labeled on the map. They may also draw up a contrasting

list of natural elements.

Comrment: As well as exercising basic map reading skills, this
exercise may greatly educate the children in the area of man's impact
on the environnent. They must classify, interpret, and analyze their
environment on the basis of map symbols.

5. Have children use and create ways of describing positions
and relationships on different kinds of maps.

"Find some object on the map. Don't name it; just describe it
and I'll see if I can guess what and where it is from your description.
How many other ways can you describe the location of your object?"

"Pick an object on the map other than the post offiée (or town,
or junction of two routes, whatever is appropriate to the map you are
using). Where in relation to the post office is it? Describe the rela-
tionship carefully so I can guess which object you had in mind. How
many other ways can we describe the relationship of position of two
objects?”

Comment: This activity requires children to read map symbols
and solve a problem. These activities emphasize convergent thinking.
The opportunity to stress divergent (creative) thinking is also present,
however, if you, as teacher, take the time and make a serious effort to
develop with the children a variety of ways to describe location and
spatial relationships.

6. Provide two or more maps that roughly cover the same area.
Have the children analyze tha differences between them and the reasons

for these differences.
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"Are these maps of the same place on Farth? What differences
between these two maps do you notice? Let's 1ist them. Yhy do you sup-
pose two such different maps of the same place would te made? Are they
for different uses? Are they for different people? 1Is the difference
only one of cost or quality?"

| "If you were a tourist in California, wiaich of these maps would
you cﬁoose? Why?"

Comment: Here is a good context for analysis where children are
almost guaranteed success in detecting differences. More careful ques-
tioning may be required in eliciting the why questions, but succes:z
should be possible here, too. This activity is a good opportunity to
stress the tremendous variety of iaformation that can be conveyed by
. maps. You could even make a project of collecting as many different
kinds of maps of the United States as the class can find.

Activities Involving the
Making of Maps

1. Have the students draw a map, perhaps of their city, from
an aerial photograph.

"How are you going to decide what information from the photo-
graph to include? What do you want your map to show? Are you going to
make your map the same size as the photograph or make it bigger? How
can you make it bigger? How do you know what objécts are on the unla-
beled photograph? How will your friends know what they are on your map?"

Comment: You will not have to ask most of the questions above;
they will be handled by the children themselves in the process. While

this activity may be seen as a busywork exercise, I have tried to show
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by the questions that the children have to think out decisions as they
go along. |

2. Let the children measure things.

"How long is our classroom from front to back? Take a guess.
Now measure it. Now measure it with another methoa. Make a tool that
could help you measure it faster. Did you know that geologists often
use their step to measure distances when they work in the field? (see
comment) Would you like to know how ghey do it?"

"How many ways can we figure out how to measure the height of
a tree or t :ilding?"

"How could you measure short time and long time if you had no
watch? There are many ways you can use to get close. Let's figure
out some of them."

Comment: I have sugjested some basic measuring exercises. Many
such exercises lead nicely into map making. All ¢. :m can help with
divergent as well as convergent thinking. The wording and sequence of
questions will have to be planned carefully for different age and abil-
ity groups. When limits of t' inking ability are reached it probably is
bettar to stop than to push on by telling answers and broadly hinting.

You can easily teach children how to measure distances along the
ground by having each child measure his stride. This can be done by
having the children walk with normal gait along a tape measure. The
distance to the point where the tenth step with the left foot is placed,
having started with the right, is recorded. That distance is simply
divided by 10 to find the average distance for one stride. This known

measure can then be used as a standard of moderate accuracy to deter-

mine unknown distances. ].6
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3. Ask the children to make a map of their home or apartment
and the yard around it.

"In what ways are your house and yard different from others?
Can you show these differences on a map?"

"Could a friend seeing this map without a title know it is your
house?"

"Why do you think people make maps of houses and property?"

Comment: This type of activity can be done with the very young
or as one of the initial mapping activities. Also it can be done (or
repeated) as a culminating activity with attention paid to scale,
detail, accuracy, and symbolism. Do not expect t2o much discovery too
early. By sharing maps with classmates and using cormercially prepared
maps, students will grow through self-evaluation. The everyday deci-
sions about whether to tell how to do something or to await the slow
and often frustrating discovering are painful ones for the concerned
teacher. Good judgment is essential to achieve the properly balanced
diet most helpful to each student's needs.

4. Have each child describe and map the route from the school
to his home.

"Is your map clear? Test it out on a friend. Did he find hi:
way to your house? Could he find the location of your house on a
detailed city map?"

- "What would be the clearest way to explain a proper route to a
friend? See if people understand and remember better from oral instruc-
tions, written instructions, or a map?"

Comment: A great deal can be made of an exercise such as this

both in experimenting with various modes of communication and in
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evaluation of effectiveness of these modes. It may be good practice for
students to constrﬁct maps and compose descriptions in a mapping curric-~
ulum but the essence of this lesson really lies in the analysis and eval-
uation of the effectiveness of tha techniques used. I would favor this
view, for it is énly in such treatment of the original activity (mapping)
that this exercise becomes active inquiry rather than practice of rather
elementary mappiug skills.

5. Encourage the children to extend their range of mapping
skills and problem-solving techniques by suggesting unusual map-making
activities. |

"Can you think of a map that expresses three dimensions on a
flat piece of paper? How can you make one? Think of something that
exists in three dimension in your classroom (like air temperature).

'How can you make a map showing all three dimensions (length, width,
and height or length, width, and time)?"

"Choose an object or place smaller than an 8 1/2 x 11 inch piece
of paper. Can you enlarge the area in size as you map it, filling the
entire piece of paper? T/ho can you think of that might do this kind
of mapping?"

"Choose something that you know exists but cannot be seen. Why
can't you see it? Can you make a map of it? Do it. How accurate is
i1t? Can you name several things underground that people have mapped
for special reasons? What are they?"

"You know that your tongue can help you recognize different
tastes. Can you make a map of your tongue that tells where on your
tongue you can taste salt, sugar, lemon, and quinine twater? (Teacher—

these four substances represent the four basic tastes. They can be

18
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dabbed on the tongue by means of a cotton swab.) How does your map com-
pare with the map.in a biology textbook? What method do you suppose the
biologist uses?"

"How would you make an accurate map of the stars? Where would
you do it? What shape would the map be? What would the scale be? How
would you show the size and ¢tstance of the stars? Vould you label the
map? Compare your map to star maps in books."

Cormen*.: <“hese activities are perhaps most valuable as a follow-
up of more basic mAapping activities to encourage development of a broader
perspective toward mapping. They can be challenging, however, and may be
optional or reserved for only the few who are especially interested.
Miscellaneous Games, Puzzles,
and Short Term-Projects

1. Conduct a hunt for resource maps through the local community
and througzh the nail.

"Who can you think of that uses maps in their work? For what
purposes are the many maps used? Are we defining maps broadly enough?
Has anyone looked up the meaning in a dictionary? What would be a good
Gefinition for us to use?"

"By Monday see how many different kinds of maps vou can find and
bring them into class. See if you can find at least one kind of map that
no one else thought of."

Comment: This might be a good discussion orientation and follow-
up activity with which to begin a map study unit. The students are
encouraged to be imaginative in their planning, concrete in their defini-
tion, and practical in their map acquisition. Thﬁs their introductory
probe iavolves three important kinds of thinking activity and is p;rtic-

ipation oriented. 19
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2. Have the children construct a large scale map of the United
States covering ghe classroom floor. Regional or state areas can be
marked off. Tape or water base raint can be used for this purpose.

"How large a scale can we use to fill the room with this map?
What marks or symbols can we use to show various features in different
parts of the country? What features would be good to symbolize on this
map? liow doer seeing such a large scale map of our country change your
feeling about it?"

Comment: Here is a chance to éncourage group problem solving
as the Unitz:d States map 1s scaled and positioned within the classroom.
The contents of the map are also to be determinesd by & elass dacision as
the one map belcngs to the entire class. A sigeificant impregsion may
be made upon the children because of familiarity with the outline map of
the United States aud the large size of this map. 2fter its construc-
tion, the map may be used as a tool for reporting weather and news region
by region and for illustrating such concepts as populationm, production,
travel, and physiography. The teacher is encouraged to be sure of a
fairly high interest level in such a project before embarking, however.
If the children resent the infringing of the map upon their mnovement, the
map's beneficial possibilities may quickly vanish.

3. Tack a United States map Or your state map onto some card-
board. As a child throws darts at the map, he describes a trip he is
taking according to dartfall. He must be prepared to describe means and
routes of travel, general geography, and sights of interests all on the
spur of the moment.

Comment: Like the next six, this activity is best zuited to a

small group of about three to ten. The activity may be used especially
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to promote extecporaneous speaking mainly concerning previous knowledge.

~

Or it may be used more as a means of setting the parameters on an in-
depth planning of a trip.

4. Tack a sheet with the outline of a state or an island onto
the same cardboard. According to dartfall, draw in various topographic
and ﬁultural features. Your map is thus composed somewhat by chance, but
the land can be described in some detail by its creator and new owmer.

Corment: The dart throw element is merely glitter added to the
intended task of the creation of a map depicting various natural and
human elements. The success or failure of :this venture doeé depend upon
the motivatior and its resultant delving into the complex interrelation-
ships of the mépped elements.

5. As a space filler, use a few minutes of globe spinning.

With eyes closed and finger pointed at the globe's surface,’ the student
spins the globe and becomes a native of the land pointed to when the
globe stops. The native must then describe his life and eovuntry. This
may be done as a spur~of-the moment speech or with corments from the
group if they know facts or have ideas.

"What are your people like? What do most people do for work?
What is your climate? What countries do you trade with? What is your
countryside like? What are your main cities? 1Is your country highly
populated? Do you have any port cities? What are the main exports of
your country? Vhat languages do your people speak?"

Comment: If your students use and take seriously the sample
questions, this time filler may become the starting point for a major
study. Atlases, economic and physical maps, almanacs, and encyclopedias

may be used. Even without the element of country study, the globe-
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spinning activity 1s a good way to teach patterns and relationships of
land, water, terrain and national boundaries in a discovery mode rather
than in an expository way. It cannot be maintained that the discovery
in this case is planned or guided in the way systematic inquiry is often
described as operating; while this fact should be noted, it need not be
viewed as any less valid a discovery or learninz process.

6. Construct a design or a drawing from a map. Using only one-
way communication, carefully describe the diagram or map to the children
as they try to draw it based only on your oral cues.

Comment: This simple game can quickly become an investigation
into modes of communication as you vary and extend the process described
above. For instance, allow two-way communication. Allow children to do
the describing. Analyze the mistakes in the drawings. See what effects
time restraints hkave. A conceptual cutcome of this exercise may well be
a greater appreciation for the value of a map or drawing for communicat-
ing positional relationships. You may want to set this activity up on
Job cards for small groups of about five to ten, and somehow standardize
the results for comparison and study purposes.

7. Perhaps as a sideliéht in a discussion centering around a
world map or a United States map, where the countrieé oxr states are
colored differently, no two of the same color being adjacent, pose a
mathematical problem. .

"What is the smallest number of colors you need to color in the
states with no touching of two states with the same color? How do you
know your answer is correct? Can you show it? Can vou prove it?"

Comment: This problem-solving exercise can fit well into your

work with maps. Not everyone need work on it. It can be suggested to
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the whole class or to a specially interested group. [t can be a job card
in a map center.

8. Cut out one and one-half inch diameter circies from an expend-
able atlas. The students try to identify the location of the seguent from
clues included in their segment. 4 Whole reference atlas will of course
need fo be available.

Comment: It is suggested that this be done on job cards numbered
from the easiest to the hardast. children in twos to fours will probably
comprise the optimal group size. Qare shoyld be taken in cutting circles
to include cluas that will tend to promote success from attention to map
symbols and use of logic rather than to promote frustration or randoml
searching. A home state map could also be used for younger children.
Smaller circles would be appropriate f9r older children.

9. Conduct a treasure hunt, The trefsure can be a mistake or
inaccuracy in a map.

Comme~*: This might best be Suggested near the beginning of your
map study. It can be presented as 3 contest if you wish. The rationale
for conducting a hunt as a long-term pProcess is twofold. 1If the children
take the challenge seriously, they will add a new dimension of attention
to their map reading. Moreover, the finding of errors, unclarities, con-
tradictions, misplacements and uncharted changes will help to instill a
more discerning attitude in their interpretation of map data. The 1imi-
tations of map making may thus be tayght,

Activities Likely to Become Long~Range
Projects or Thematic Investigations
1. Have children follow and\later lay outlorienteering courses

(pathfinding by compass and stride).
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"What kinds of jobs or situatious might require orienteering
similar to what we are aoing?"

"fhich part of orlenteering requires more accuracy, setting up
the course or following it?"

"Would orienteering be easier or more difficult on a place like
the moon or a flat desert without familiar landmarks?"

Comment: Children generally appreciate the chance to work out-
side, but be prepared for possible uncontrolled exuberance. The use of
oriénteering to locate a treasure can be a powerful motivating force in
channeling this exubasrance. The technical details of orienteering using
compass and pace or stride measurements are to be found in any scouting
manual or library book on outdoor lore. (For a more cﬁmplete treatment

you might purchase Be Expert with Map & Compass—The "Orienteerinz" Hand-

book by B. Xjellstrom, for $3.50 from Charles Scrihbmer's Somns, 1967.)
Besides teaching basic distance, direction, and map skills, the valuable
attitudes of striving for accuracy and being aware of the limitations of
maps are likely to be instilled in activities such as following and lay-
ing out orienteering courses. Evaluation and purpose can also be treated
during and after such activities.

2. Construct a small city, island, national park, or state in
three dimensions. After enjoying it as a model to build, play with, and
examine, make a map of even smaller scale in two dimensions. Also intro-
duce the problem of contouring if the children are ready for it,

"Would you like to build a little village or island? What mate-
rials could we use to give it shape and strength? What games can we play
with 1t? If our village is to be like a real one, what have we to put in

to make it right? What have we left out?"
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Comment: It is suggested that the teacher allow and encourage
the exploratory play stage to run its full course with minimal teacher
direction following the initial question above. Then, many of the ques-
tions that follow the initial one may be asked and answered by the chil-
dren themselves. Spontaneity is of the essence here because the children
may Se much more amenable to measuring and mapping activities if they
truly own the island or city they constructed. Many substantive and
concept areas can be reached through the use of such a project, although
one would not want to diminish the enthusiasm by extending the activity
beyond students' natural interests. Concepts that may be approached in
this way are scales and scaling, topography, cross sectioning, community
planning, and environmental resources.

3. Have students make a large map of a whole imaginary country
or small continent. Allow and encourage them to use atlases and other
written resources to produce a map with as much detail as the group or
person is able to handle.

Comment: Let the children have a great deal of free reign in
determining their imaginary country. They will know and pick up ideas
about what will make a good, interesting, and complete map. Especially
with previous experience in map viewing, they may well want to consider
scale, terrain, cities, transport systems, natural resources, and cli-
mate. Sharing of plans should be encouraged. This kind of activity
might be used at the beginning and at the end of the vear to illustrate
to children and to yourself how much your children have growm in mapping
sophiétication.

4. Show slides, movies, or pictures to provide starter ideas for

a trip. Students then begin to plan 2 real or imaginary trip. Have
s
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resources available to help them plan perhaps a 21 day, $300 trip with
specific routes, distances, expenses, sights, and activities.

"Is $300 reasonable? Do you need more for the whole family or
will you be traveling with a friend and sharing expenses?"

"Is 21 days a reasonable length of time for your interests,
money; and distance to be covered?"

"What would you like to see and do? Where would you go for this?
Bow do you get there? How far is it? Is an ordinary family car suitable?"

"Where will you stay along the way? Are there friends or relatives
to see, sights or activities to stop for? Will you be campiﬁg or staying
in motels or hotels? Do your traveling expenses fit your budget? Will
you eat at restaurants, buy peanut butter and bread, or cook over a camp-
fire?"

"How much distance can you cover each day? Will this depend on
the area you're in? How? Will you want to spend several days in one
place, but want to rush through another?"

Comment: Children will want to sharé their trips, especially if
they have put a lot of imagination into the planning. This activity has
worked well when rushed through in only two.to three days and ought to
yield even better results if longer time is available. Often groups
will work best if they are two to four in number: Feedback and decision-
making is heightened. If encouraged, children will enjoy the sharing of
their trip in a variety of forms. Plays, humorous sketches, dramatic or
choral readings, skits, puppet shows, or a journal of the trip may natu-
rally appear. To make this aétivity most likely to succeed, it is highly
recommended that you provide and encourage the use 6% a variety of

rTesources. TYou may want to set up a map or travel corner in your room.
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Brochures, books, .and maps should be gathered. Encourage children to use
the telephone and to question their parents or neighbors for further infor-
mation and guidance,

5. Give the students imaginary ownership of about a square mile
of land where they choosea. Have them conduct an investigation into the
many varied kinds of rights over the land that ownership brings,

"Do you own the sky above your land? Can a pilot fly over your
home? Eow close? Can a nearby industry pollute your ;ir? How much?

"Can the state put a highway through your land even if you don't
want them to? What happens?"

"Are you allowed to keep all people off your land? If not, what
exceptions are there?" |

"How do you know for sure where your property ends?"

"Can you sell the water above, on, and under the surface of your
land? Can you legally dam up a stream Which-would keep your neighbor
from getting water? Can another neighbor do this to you?"

"Can you sell the o0il that Jies below you? Can you sell the
right to oil that might be below you to someone Who twantg to take a
chancé? How do you do this? Is he allowed to ~ome onto your property
then? Is he allowed to destroy trees or buildings in order to put up a
drilling rig? Is he allowad to pump out oil that may be partly under
your nroperty but partly under your neighbor's pzoperty? What other
kinds of rights do you as landowner have? What other rights do you not
have even with a title to the land?"

Comment: While this activity may be difficult to initiate, the
Potentlal for attacking many intriguing problems certainly exist for an

inquisitive group. The kinds of problems to be solved will carry students
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to a variety of cozzunity and federal resources by phone or personal
interview or by mail. Children will naturally integrate such a study
with map use and develop a more three-dimensional view of the land.
Imagination, resource hunting, and critical thinking can all be given
a thorough workout in this type of inquiry.

6. Eave the children study maps, charts, and graphs in order
to decide how they can be designed to persuade, confuse, or fool people.

"Find a map that is con’using c¢ - unclear. By comparing it to a
clear map, can you tell what makes the second map much better?"

"Bave you ever been tricked by a map into thinking something was
true that really wasn't? How did the map or chart trick you? Did the
designer intend to trick you?"

"Find a map that you think is trying to persuade you to go some-
where or do something. VWhy do you think it is trying to persuade you?

Is it successful?"

Comnent: This activity may achieve only limited success unless
introduced very carefully. The important teacher attitude is his desire
to be aware of the possibilities of analyzing maps that present a posi-
tion or exhibit a bias. He may then proviae the impetus for a trnly
interesting investigation into the human psychology of maps.

7. Conduct with your children an in-depth study of your commu-
nity or neighborhood. Factors that might be considered are physical,
political, ethaic, religious, social, congumer, and econogic.

"How long do families usually stay in your part of town? What
is the longest any family has lived there? What is the average? How

old are the houses themselves?"
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"Would you say that the families in your school district are
young or old? How can you tell? Vhat effect does this have on your
school? Will your school enrollment be growing larger or smaller in
the next few years?"

"How will your voting precinct vote in the next election? What
issues do the voters feel are most important? Mow does this compare
with the national polls?”

"‘hat services does your neigh. >rhood seem to need? Mowve houses?
More apartments? More or different stores? What kinds? Better roads?

A new school? How do people feel about their neighborhood? Do adults
think the same improvements are needed that children do?"

"How much garbage does each block in your area produce each week?
How much, then, is produced by the whole city? How much space is needed
in the next 10 years to take care of the problem of zarbage disposal?
Specifically, what are the habits of these consumers? Do they use plas-
tic waste bags, nonreturnable bottles, more than 10 gallons of water per
person per day, or more than one new car each three years?"

Comment: Surveys .an be a fascinating search into a fairly easily
available, relevant source of information. As always, I encourage you not
to force children into such investigation but to be ever ready with sug-
gestions and support for such inquiry.

Surveys are especially desirable in an irquirv-criented curriculum
because of their interdisciplinary nature, their relevance, and their
open-endedness. Children can develop thinking, sp;;king, listening,
writiﬂg, and reading skills, yet need not be greatly hampered when one
of these skills is much weaker than the others. This is especlally true

of reading. Polls are flexible in that they can be random or complete,
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they can search out fact or opinion, they can.be carried out by intervieyw

or by questionnaire, via phone, mail, or personal visit. They involve

the child and deal with real data.
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An Annotated List of Mapping Resources: Agencies,

Books, and Materials

Agencies Which Might Eave Free or
Inexpensive Map Resources

1. Gas stations. Maps are free at gas stations and will provide
you with a variety of local, s.a*e, and regional maps. Children can be
encouraged to bring them to class to heighten involvement.

2. The local Chamber of Commerce. Your Chamﬁer of Commerce has
city maps and local area information you might wish to use ;n conjunction
with map making or map study. Materials are.free.

3. Travel bureaus. Maps, pictures, and cormentary on interest-
ing places all over the world make local trével bureaus a good resource
to use.

4. City and county offices. Local governmental offices can be
helpful with community maps and other information. Of most help might
be offices such as the city engineer department, county commissioner,
street department, park board, and building permits and inspections.

5. The local weather bureau. The day~old maps ﬁhat the weather
bure;u might provide yéu will help in unifying map study with weather
study. Its emphasis on live data may greatly stimulate some special
interests in this area.

6. Bell telephone. The telephone book itself is a tremendously
important document concerning your local community. It includes a city
map. Also Bell's research and development work on the growth of the
comnunity and region can provide helpful resources for your map work.

7. Bookstores and libraries. Resource books (see 1ist below) -

of course are available in either bookstores or libraries, but maps of
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various sorts are available too. For instance, in a search through a
downtown bookstore, a college bookstore, a public library, a university
library, and a university geoloqy library, I was able to locate dittoed
maps, wall maps, historic early United States maps, zeologic maps, topo-
graphic maps, aerial photographs, raised relief maps, atlases of all
sorts, and infcrmational (e.g., National Geozraphic) maps. All these
resources were within a two-mile radius in a city of population 40,000.
Mos' material was available to be checked out or could be purchased
inexpensively.

8. Local printers. If you can determine who does the printing
for the city (maps and photography), you may have found a source for
classroom resources. While this could be an expensive source of maps
and photographs, you might be able to borrow or use seconds of prints
or map runs. Also the printer might be willing to explain to your class
the map-making process from the'printer's point of view.

9. Local construction firms. Firms constructing homes or larger
buildings may furnish blueprints or other kinds of floor plans for class-
room study.

10. Insurance companies. A number of insurance companies are
knowvn to furnish United States road atlases. These could be a useful
resource and it is free for the asking.

11. Automobiie clubs. If you or your children's parents are mem-
bers of the American Automobile Association, the American Motor Club, or
any other such clubs, you have a direct line to a good source of maps
and related travel information.

12. Magazines. A number of travel magazines may have useful

pictures, commentary. and maps appropriate for classroom use.
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National Geographic, in addition to mraps, commentary, and pilctures of
localities across the globe, includes seven times per year a wall map
of very high quality containing a great deal of interesting information.
Separate Naticnal Geographic naps are available at $1.00.

13. Educational supply houses. Aero Service Corporation (210
Courtland St., Philadelphia, Pa. 19120) and Hubbard (Box 105, North-
brook, Il1l. 60062) both advertise catalogues of raised relief topo-
graphic maps which they can provide for around $10.. American Map
Company (3 W. 6lst St., New York, N.Y. 10023) can furnish classroom
map supplies as well as can most other educational supply houses
which try to deal conprehensively with classroom needs.

14. state departments of education. Your state department of
education might be very useful if some state collection of ﬁaps or guide
tu map activities is available. Local school systems may have assembled
useful materials as well.

15. The United States Department of the Interior--Geological
Survey (Distribution Section, Federal Center, Denver, Colo. 80225 if wést
of the Mississippi River or Distribution Section, Distribution Center,
Washington, D.C. 20240 if east of the Mississippi River). This agency
is able to provide state index maps (free) and topographic maps ($.75)
for most locations in :he United States. The scale of the 7.5' quad-
rangle maps is one inch equals .35 mile and one inch equals .70 mile for
the 15' quadrangle maps. Coverage, east to west is approximately seven
and 14 miles respectively. A free booklet about topographic map inter-
pretation is included upon request.

16. The Superintendent of Documents (Government Printing Office,

Washington, D.C. 20402). This federal office can supply a great number
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of documents that could be of use in the field of mapping. I recommend
two especially. fhey are "Types of Maps Published bv Government Agencies"
for $.15, stock number 2401-00258 and the price list for "Maps," #53 which
is free. The first lists the large variety of maps that the various gov-
ernmental agencies can provide and also lists complete addresses. The
second is the current 1list of publications in the field available from

the Superintendent. One can order from the Superintendent any document
listed in this 24 page booklet complete with the costs and stoc’ numbers.

17. United States Department of Agriculture (Western Aerial
Photography Laboratory, Compliance and Appeals Division, ASCS-USDA, 2505
Parley's Way, Salt Lake City, Utah 84109, and for states east of the Mis-
sissippi, Eastern Aerial Photography Laboratory, Compliance and Appeals
Division, ASCS-USDA, 45 South French Broad Avenue, Asheville, N.C.

28801). The USDA can supply, at an expense of $1.75 and up, aerial
photographs of any area of the country at a scale of one inch equals
330 feet to one inch equals 3334 feet, and in a size of 9.5 inches
square to 38 inches square.

18. Other governmental agencies. Agencies such as the Department
of Commerce (Washington, D.C. 20233), the Department of Interior (Washing-
ton, D.C. 20240), the Department of Agriculture (Yashington, D.C. 20250),
and the United States Army Corps of Engineers (Public Affairs Office,
Office of the Chief of Engineers, Washington, D.C. 20310) can provide
additional governmental documents and maps. More specifically, you may
write to the Bureau of the Census or the Fational Weather Service (c/c
Commerce), the National Park Service or the Geological Survey (c/o
Interior), and the Forest Sefvice or Agricultural Stabilization and

Conservation Service (ASCS) (c/o Agriculture).
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Bcoks and Haterialé

l.

7.

An annotated list of general inquiry readings and curricular

materials fur teachers and students;

Blosser, ?. E. Ask the right questions. MNaticnal Science Teachers
Association how to . . . Instructional Aid, 1975, Stock No. 471-14698.
Order this pamphlat for S$.50 from NST4, 1742 Connecticut Avenue, NW.,
Washington, D.C. 20009. It is a good source Zor question types,
teaching tips, and self-evaluation. 8pp.

Sanders, N. M. C(Classroom questions: What kinds? New York: Harper
and Row, 1966. A popular and readable paperback, this volume is well
worth adding to your library. It takes the Bloon taxonomy and pre-
sents it in a most useful form for the daily considerations of
teachers. 176 pp. :

Silberman, M. L., Allender, J. S., & Yanoff, J. M. (Eds.) The psy-
chology of open teaching and learninz: An inquiry approach. Boscon:
Little, Brown and Cozpany, 1972. This book is a paperback text full
of excellent readings and activities for trainin_ teachers. The con-
tent concerns the learning environment, cognitive functioning, and
the teaching process. 307 pp.

Rowe, M. B. Teaching science as continuous inguiry. New York:
MeGraw-Eill Book Co., 1973. This textbook contains a very exciting
presentation of the scientific background and teaching technique.

593 pB.

Kuslan, L. I., & Stone, A. H. Teaching children science: An inquiry
approach. Belmont, Cal.: Wadsworth Publishing Company, Inc., 1C68.
A basic textbook for elementsry science teachers, this book is useful
for its statement of history, philosophy, and practice of the inquiry
technique. 464 pp.

Massialas, B. G., & Cox, C. B. Inquiry in social studies. New York:
McGraw-Hill Book Company, 1966. A basic textbocok in social studies

teaching, this volume presents a strong case for inquiry, or reflec-
tive thinking, as a methodology. An extensive section on evaluation

is included. 353 pp. :

Bloom, B. S. (Ed.) Taxonomy of educational objectives, Handbook I.
Cognitive domain. New York: David McKay Company, Inc., 1956, Avail-
able in most libraries, this volume is the definitive work on levels
of questions. 207 pp.

VWentworth, D. F., Couchman, J. K., MacBean, J. C., & Stecher, A.
Mapping small places. Minneapolis: Winston Press, 1972. This teach-
er's guide to examining the environment is entirely organized around
making local maps of the school area. It is activity oriented and
very well illustrated. It is available from the publisher at 25
Groveland Terrace, Minneapolis, Minn. 55403 for $3.00. 106 pp.
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Elementary Science Study. Teacher's cuide for mapoing (also Making
maps and Mapning cames). MNew York: Webster Division, McGraw-iiill
Book Company, 1971. The ESS Teacher's Guide to Mappive, Makinz Maps,
and Mappingz Games compose a good activity and project-oriasnted map-
ping experience. The complete kit is expensive but its potential
for inquiry may seem worth the price. 82, 24, and 40 pp.

cpstein, S., & Epstein, B. Thz first book OF mans. New York:
Franklin Watts, Inc., 1959. This volume is perhaps too simple for
internadiate students but its coverage is clear and complete. It
deals mainly with interpretation of maps. 63 pp.

Tannenbaum, 3., & Stillman, M. Understanding maps: Charting the
land, sea and sky. New York: McGraw-Hill Book Company, 1969. The
authors have written a very clear book describing the various Lkinds
of maps and how they are prepared. Topographic maps are included.
159 pp.

Marsh, S. All about maps and mapmakins. New York: Random House,
1963. Susan Marsh writes a book for young people that clearly
describes mapmaking and map types that even includes topographic
and geologic maps. 143 pp.

Comparative World Atlas. Maplewood, N.J.: Harmond Incorporated,

1975. ‘iammond has published this inexpensive yet very informative
paperback atlas for school use. It has a great potential for
investigative learning. 48 pp.

Pictorial World Atlas. Eau Claire, Wisc.: Rand McKally & Company,
1968. This atlas i3z a well prepared, clear volume which includes
a great variety of maps. Included are statistical, physical, and
Cultural maps in addition to the pages of world facts, pictures,
and cormentary. 160 pp. '

Chapman, J. D., & Sherman, J. C. (Eds.) Oxford regional econonic
atlas--United States and Canada. Oxford: Clarendon Press, 1967.
A large variety of map types--physical, cransportation, population,
and products is to be found in this atlas. Gazetteer included.

128 pp. ~
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