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ABSTRACT - : A \
. .. ¢ rthis $nified Sciences and Mathematics for Elementary °
N Schools (USMES) unit challenges students to develop an outdoor &rea

{ to help others appreciate nature. The challenge is general enough to
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student-initiated investigations of real problems, including’a
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. skills, concepts, processes, and areas of study learned as students
~ bechme involved with the activities. (JN):
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The USMES Project . ) Unified Sciences and Mathematics for Elementary Schools:
: Mathematics and the Natural, Social, and Communications

\ ' Sciences in Real Problem Solving (USMES) was formed in re-
g s ] sponse to the recommendations of the 1967 Cambridge Confer-

. ) ence on the Correlation of Science and Mathematice in the
. Schools.* $ince its inception in 1970, USMES has been <
" funded Ly the National Science Foundation to develop and
carry out field trials of interdisciplinary units centerxed
on lohg~range Investigations of real and practical problems
(or "challenges") taken from the local school/community en-
' vironment. School planners canh use these units to design a
* flexible curriculum for grades kindergarten through eight in
which real problem solving plays an lmportant role.
Development snd field triafs were carried out by teachers
and students 1A the classroom with the assistance of univer-
sity specislists at workshops apd at occasional other meet-
* jnge. The work was coordinsted by a staff ar the Education
Development Centey in Newton, Massachusetts. In additiom,
~ ‘ the staff at EDC coordinated implementation pfograms in-
volving schools, districts, and cSlleges that are carrying
out local USMES implementation programs for teachers and -
schools in their area. ' -
Trial editions of the following units are currently

! available: -
—_— B © . MAdvertising Nature Trails
" Bicycle Transportation Orientation
3 - Clagsxoom Design , Pedestrian Crossings -~
T : _ . Classroom Management Play Arasz g)enign and Use
. Consumer Research " . Protecting Property
. .. Describing People School Rules .
Designing for Human Proportions School Supplies
N Design Lab Design ' School Zoo
" Pating ia School Soft-drink Design
Getiting There ‘ Traffic Flow .
o~ Growing Planta’ ‘ . Us{ng Free Time
‘ Hanufacturing . Ways to Learn/Teach
’ Mass Commmications * Weather Predictions °

¥

i

3

*5ee Joaly for tho Correlation of z:lte{Zantuy Science and”
Mathematics, Boughton ﬂifﬁ;& Co., Btston, 1963.
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USMES Resources,

o~

In responding to a long-range challenge, the students ’
and teachers often have need of a wide range of resources.
In fact, all of the people and materials in the school and
community sre important resources for USMES activities. In
addition USMES provides resources for both teachers and stu-
dents.- A complete set of all the written materials comprise
the USMES library, which shoyld be available in each school
using USMES units. These materials include--

A

.

1. The USNES Guide: This book is a compilation - -
of maferials. that may be usetd for long-range
planning of a curriculum that incoxporates

the USMKS program. It deucribes. the USMES
project, real problem sclving, classroom
attatgaieo,‘thb Design Lab, the units, and

the support materials as wvell as ways that

USMES helps students lcarn basic skills.

-

2, Teaclier Resource Books (one for each chal-
Tenge): Each of these guides to using USMES
units describes a broad problem, explains how
students wight r==row that problem to fit
their particular needs, recommends classroom
strategies, presents edited logs from teachers
whose classes have worked on the unit, and coa-
tains charts that indicate basic skills, pro-
cesses, and areas of study that students may
Jearn and utilize:

R
3. Design Lab Manual: This guide helps teachers
and administrators set up, run, and use a
Design Lab--a place with toole and materials
in which the astudents can build things they
need for their work on USMES. A Design Lab
may be a corner of a classroom, a portable
cart, or a separate room. Because many 'hands~
. on" activities may taKe place in the classroom,
every USMES teacher should have 8 Design Lab
Manuai. F

4. "How To" Series: These student materfals pro-
vide information to students about apecific
problems that may arise during USMES units.
The regular "How To" Series covers problems
in measuring, graphing, data handling, etc.,
and is available in two versions--a series of

16




. cartoon-style booklets for priurv gradu i

. and a saries of magazine-style booklets with
more reading matter for upper.grades. 'nu‘j
Design "How To" Series is avaiflable in
tvo iMustrated curd versions--one’ for pr:L-—
mary grndu and-one folSupper grades. A com-
plete list of the "How To" Series can be
found in the USNES Guide.

i
b

. a3
5. uckzt_gund Paparzr These papers, correlated
g with the "How To" Series, provide teachers :
with information and hints that do not appear Q.
in' the student materials. A complete lut
can be found in the USMES Guide. ‘

. 6. cCurriculum Correlation Guidc: By correlati’,ng
the twenty~-six USMES units with other curric- ,
vlum materials, -this book helps teachers to - N
integrate USMES with other school activitiu -
“and lessons.

[l

The preceding materials are described in brief in the
USMES brochure, which can be used by teachers and adminis~
trators to disseminate information about the program to
the local community. A variety of other disseminatfon;and:
implementation materials are also available for individuals
and groups involved in local implementation programs. ery
include Preparing People for USMES: An Impleémentation
Resource Book, the USMES slide/tape show, the Design L&‘T

-glide/tape show; the Design Lap brochure, videotapes of

classxoom activities, a general-report on evaluation re ’
sults, a map showing the locations of schools conducting

local) implementation of USMES, a list of experienced usrges
téachers and university consultants, and newspaper and ‘{
magazine articles.

* * * x ok

» -
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Because Tri-Wall was the only readily available brand ipof
three~layered cardboard at the time the project beg&n, US,!{ES

_has_used it at workshops and in schools; onsequently, ref-

erences to Tri~Wall can be found throughout the Teacher h

ca:dbau:d.cgn be found in the Design Lab Manurl.

HRewource Books. The addresses of suppliers of three-layéyed
. .
\

7

-




L

f ) .

f; __ Introduotion -
|

|

Using the Teachcr,neagutce Book

'+ a solution to the challenge. .

. also contains a’'list of explicit examples of reéal problem

" them in the usual way if they have not alraudy learned them

]

"When teachers try a new curriculum for the first time,
they need to underltand the philosophy behind the curriculum.
The USMES approach to student-initiated investigations of
real problems is optlined gction A of this Teacher Re~
source Book.

Section B starts with a brief overview of possible stu-
dent activities arising from the challenge; comments .on pre-
requisite skills are included. Following that is a discus-
sion of the classroom strategy for USMES real problem-—
solving activities, including introduction of the challenge,
student activity, resources, and Design Lsb use. Subsequent
pages include a description of the use of the unit in pri-
maxy grades, a flow cliart and a composite.log that indicate
the range of possible student work, and a list of queotion-
that the teacher may find useful for focuaing the students’
activities on the challenge.

Because students initiate all the activitiea in response -
to the challenge and because the work of one class may dif-
fer from that undertaken by other classes, teachers familiar
with USMES need to read only sec ﬁons A and B befoje intro~ .
ducing the challenge to students. -

Section C of this book is the documentation section. ‘
These edited teachers' logs ‘show the variety of ways in
uhich students in different classes have worked at finding’

Section D contains a list of the titles of relevant sets -
of "How To" Cards and brief descriptions of the Background
Papers pertaining to the unit. Also included in section D
ig a glossary of the terms used in the Teacher Resource Book
.and an annotated bibliography. .
Section E contains charts that 1ndicate the comparstive
strengths of the unit in terms of real problem solving, ¢
mathematics, science, social sciunce, and language arts. It

solving and other subject area skills, processes, and areas

of study learned and utilized in the unit. These charts and
lists are based on documentation of activities that have
taken place in USMES clasaes. » Knowing. ahead of time which
basic skills and processes arve likely to be utilized, teach-
ers can postpone teaching that part of their regular progran
until later in the year. At that time students can study —

as part of their USMES activities. . o )

A i L e
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g A. Real Probiem Solving and USMES o . .

. If life were of such a constant nature that ) | . ' :

| . o Cy ) there were only a few chores to do ard they were’ . ., ) 2

- ) ; / done over ond over in exactly the same way, the ) ‘ ’ ’

| ) ' case for knowing how to solve problems would not

/ be so compelling. All one would havé to do would

, *be to learn how to do’the few j?bs at the outset.

. From then on he could rely on memory and habic.
Fortunately-~or unfortunately depending upon pne's
point of view-~life is not simple and unchanging.

’ " PRather it is changing so rapidly that about all we
can predict is that things will be different iIn the
future: In such a world fhe ability to adjust and
to solve one's problems is of paramount importance.*

Real Problem Solving USMES is based on the beliefs that real problem solving /
. is an important skill to be learned and that many math,
science, social science, and language arts skills may be
learned more quickly and easily within the context of stu- | , ]
» dent investigations of real problems. Real problem solving, : : o E
as exempiified by USMES, implies a style of education which | ) ' ’
.. , involves students in investigating and -solving real problems. |- ’ ‘ .
~ -~ ‘ It provides the bridge between the abstractions of the ' '/
. school curriculum and the world of the student. Each USMES
i “, ) i ‘unit presents a problem in the form of a challenge that ig ,
* : interesting to children because it is’both real and prac- ' Q
o ' - ‘ tical. The problem is real in severdl respects: (1) the .
‘ . problem applies to some aspect of student life in the schosl
. or community, (2) a solution 1s needéd and not presently
/ known, at least for the particular case in question, (3) the
students must congider the entire situation with all the:
) v accompatying variables and complexities, and (4) the problem
. . , is such that the work done by the students can lead to some
‘ I improvement in the situation. This ectation of wuseful
) . . accomplishnment providea the motivation for children to carry
T ’ out the comprehensive investigations needed to £ind some
’ solution to the challenge. = v i
. The: level at which the children approach the problems. !
the ‘favestigations that they carry out, and the snlutions »>

i ‘ *Kenneth B. Hendezson and Robert E. Pingry, "Problem-Solving o,
. S ~ in ‘Mathematics," in The Learning of Mathematics: Its Theory |
and Practice, TWenty-first Yearbook of the National Council ¢
. ) ‘ /ofsTﬁachers of Mathematics (washingcon, D.C.:. The Council,
« " 11953), p. 238, . !
- ERIC 00, - - : ' iy

. ; -
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The USMES Approach
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that they devise may vary.according to the age and ability
of the children. . However, real problem solving involves
them, at some level, in all aspects of the problem-solving.
process: definition of the problem; determination of the
important factors in the problem; observatiori; measurement; .
collection of data; analysis of the data using graphs,

charts, statistics, or vjhtaver means the students can find;'

discussion; formulation #nd trial of suggested solutions;

clarification of values; decision making; and communications’

of findings to others. In addition, students become more
inquisitive, more cooperative in, working with others, more
critical in their thinking, more salf-reliant, and more in-
tecrested in helping to improve social conditions.

To learn the process of real problem solving, .the stu-
dents must encounter, formulate, and find some solution to
complete and realistic problems. The students thémselves,
not the teacher, must analyze the problem, choose the vari-

ables that should be investigated, search out the facts, and

judge the correctness of their hypotheses andlconclusionq.
In real problem-solving activities, the eacher acts as ‘a

coordinator and collmborator, not an authoritative answer~
glver. . -

The problem is first reworded by students in specific
terms that apply to their achool or community, and the
various aspects of the problem are discussed by the class.
The students then suggest approaches to the problem and set
priorities for the investigations they plan to carry out.

A typical USMES class consists of several groups working on
different aspects of the problem. As the groups x¥port
periodicaily to the class on their progress, new directions
are identified and new task forces are formed as needed.
Thus, work on an USMES challenge provides students with a
“"discovery~learning" or “action-oriented" experience.

Real problem solving does not rely solely on the
discovery-learn}ng concept. In the real world people have.
access to certain facts and techniques when they recognize
the need for them. ° The same should be true in the classroom.
When the students find that certain facts and skills are
necessary for continuing their investigation, they learn
willingly and quickly in a more directed way to acquire °
these facts and skills. Consequently, the students should
have available différent resources fhat they may use as

_they recognize the need for them, hut they should still be .

left with a-wide scope to explore their own ideas and

nmethods. -

. . :3:3‘
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- Certain 1nformntion on specific skills is ptovided by the
R sets of USMES "How To" Cards. , The students are referred
only ko the set for which they have clearly identified a
“ need and only when they are unable to proceed on their own.
! .Each "How To" Cards title clearly indicates the skill in-
. volved--"How to Use a Stopwatch," "How to Make a Bar Graph
Picture of Your Data," etc. (A cpmplete list of the "How
T4" Cards can be founa in Chapter IX of the USMES Guide.)
< Another resource provided by USMES ig the Design Lab or
its classroom equivalent. Thq Design Lhb provides a cen-
tral lccation for taols and materials uhere devices may be
constructed and ;eated without apprecfably disrupting other
classyoom activitdes. Ideally, it is a separate xoom with
space for all necessary supplies and equipment and work
) space for the children. However, it may be as gmall as a
&/’ . corner of the classroom and may contain only a few tools and
supplies. Since the benefits of real problem solving can be
obtained by the students only if theyshave a weans to fol-
,1\_;pp their ideas, the availability of a Design Lab can be
, a véty important asset.
l Optimally, the operatiun.of the school's Design Lab
) . should be such as to make it available to the students when-
" 3 ever they need 1t., It =uould be as free as possible from .
set scheduling or programming. The students use the Design
Lab' to_try out their own ideas and/or to design, construct,
test, and improve many devices initiated by their responscs
to the USMES challenges. While this optimum operation of
the Design Lab may no:-algpys be possible due to various
limitations, "hands-dn" activities may take place 1in thc
classpoom even though a Design Lab may not be avaiLable
(A detailed discussion of the Design Lab can be found in
Chapter V7 of the USMES Guide, while a complete list of "How
.- To" Cards covering such Design Lab skills as sawing, sluing,
' nailing, soldering, is-contained in Chapter IX.)
Work on all USMES challenges is not only sufficiently
. . complex to require the collaboration of the whole class hut
also diverae enough to enable each student to contribute
acenrding to his/her Interest ahd ability. However, it
should be noted that if fewer than ten to twelve studerts
from the class are carrying out the investigation of a.unit
challenge, the extent wf their digcovery and learning can be
expected to be less than if more members of the class are
involved. While it is possible for a, class to work on two
. related units at the same tiwe, in many clagses the.a&ggents
i . prog better with just one. - -
The amount of time speut each week working on an USMES
challenge is crucial to a successful resoluticn of the.

: ! : N4 N
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‘ ’ . problem. Each challenge 1s designed so that the various
: : investigations will take from thirty to forty-five hours,
P - depznding on the age of the children, before some sclution
\ - ﬁhe problen is found and some action is taken on the
* - resylts of the investigations. Unless aessions are held at
j ~least two or three times a week, it ig.difficult for the ) ;
children to maintain their interest and momentum aaﬂ to he~ '

come involved intensively with the challenge., ™ length of .
r each gsession depends’ypon the age level of the ghildren and’ , ) . »
the nature of the chgllénge. For example, children in" the - '
primary grades may proceed better. by working on. the challenge
v . more frequently for shorter periods of time, perhaps fifteen . LT .
‘ : to twenty minutes, ‘while older children ‘may proceed better
by working less ¥requently for much longer-periods of time.
. . Student interest and the overall accomplishments of the . oy
. . _class in findfng and lmplementing solutions to the challenge
‘ indicate’when, the class's general participation fn unit .
. » activities should end. (Premature discontinuance of work R
on a specific challenge is often due more to waning interest .
. : on the part of the teacher then to that of the students.)

: However, some students may. continde work on a voluntary” =
basis on one‘problem, while the othere begin'to identify ’ A
possible approaghes fo hotker USMES challenge. - e *

b

‘Importance of the Challenge P Although individual (or group) discovery and student .
y initiation of investigations is the process in USMES units, A - .
) this does not imply the constant encouragement’ ‘of random . -
{/, activity. Random activity has an importanteplace.in
children's learning, and opportunities for it should be
made available at various times. During USHES activities, _
’ , however, 1t is believed. that children learn totsolve real -
problems only when their efforts are focused on finding
) some solution to the real aad practical problem presented °
. ) in the USHES challenge. It has been found that students
, are wotivated to overcome many difficulties ﬂgﬂ)frustratinnﬁ j
‘ U M ~ in their efforts to achieve the goal of eff3«ting some f
' ‘fw change or at least of provlding some useffl informatien to s Y s
- others. Because the children's commitment to finding a . , ‘
P . solution to the challenge is one of the keys to successful '
' USMES work, it is extremely {mportant that the challgnge he
introduced so that it 1s accepted by the class as an fm=
portant problem to which they’gre willing to devote a can- .
‘ siderable amount of time.’ ! Coos e
. ) The challenge not only motivates the children by stating '
the protlém but alsu provides them with a criterion for
judging their resulte. This criterion--if it works, it's \
CY‘; “ right Cor 1f it helps us find an auswer to our problem, it’s

'S +




e . - . , . " a-goo&-thing to do)~-gives the childtep's ideas and resulte
‘s meanifig within the context of their gcal. Many teachers
- ) have found this concept-to be a valuable strategy that not
. . only allews tire teachar to respond positively to all-of the
. children's ideas but also helps the child:en thenselves to
’ . ' . . judge the value of their efforts. :

7 - - .
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i ppie of the\Teacher . With all of the above in.mind, it can be said that. the
; : . * teacher’s responsibility in the USMES strategy for open
' . ' classroom activities is as follows:

, . . 1. Introduce the challenge in a nenningtul vay
. l ., that not only allows the children to relate
3 : . it to their particular situation but also

' ' b opens up various avenues of approach.

- 2. Act as a coordinator and -collaborator, Assist,
not direct, individuals or groups of students
as they investigate different aspects of the
problen, -

. f - 1 7 3. Hold USMES sessions at least two or three times
1 C ‘ ‘ v ’ a week so that the children have a chance to be-
R ' come involved in'the challenge and carry out
comprehensive investisations, ) .

. 4. Provide the tools and supplies necessary for
initial hands-on work in the classrtoom or make
arrangements for the children to work in the
Design Lab.

~ %, Be patient in letting che chsldren make theix
. own mistakes and find their own way. Offer
T % assistance or point out sources of help for .
A specific inforwation (such as the "How To" .
. s Cards) only when the children become frustrated
: in thedxr approach to the problem. Conduct °
. akill sessions ag nec&aaary.

6. Provide frequent opportunities for‘gronp réports T .
' ‘ ‘ and student exchanges of ideas in class™dis- '
cussions, In wost cases, studentes will, by
their own critical examination ‘of the procedures .
‘. : they have used, improve or set naw directions :
: in their investigations.

7 s




USMES in the Total School Program

7. If necessary, ask appropriate questioné to stim-
ulate the students’ thinking so that they will

. make more extensive and comprehensive investiga-

. tions or analyses of their data.

. s \

i

8. Make sure that a sufficient number of students
(usually ten to twelve) are working on the
challenge so that activities do not become
fragmenced or stall.

Studenf succeas in USMES unit activities fs indicated by
the progress they make in finding some solution to the
chalienge, not by following a particular line of. investiga~

* tion nor by obtaining specified results. The teacher's

a classroom at-
thelr own way,

ge.

Today many leading educators fe chat real ptoblem
solving (under different names) iy an important skill to
br learned. In thia mode of leayning particular emphasis
1s placed on developing skills to deal with real problems -
rather than the skille needed to obtain “correct” answers
to contrived problems. Becatise of this and because of the
interdisciplinary nature of Loth the problems and the re~
sultant investigations, USMES is ideal for use as an impor~
tant part of the elementary school program. Much of the
time normally spent in the class on the traditional ap-

role in the USMES strategy is to provi
wosphere. in-which all students canm,
gearch out some solutiun to the chal

'" proaches to math, science, social science, and language

arts skills can be safely assigned to USMES activities. Im
fact, as puch as one~-fourth to one~third of the tetal school
program might be allotted to work on USMES challengea.
Teachers who have worked with JUSHES for severdl)years have
each succeeding year successfully assigned to USMES activ~
ities the learning of a greater number of teritional .
skills. TIn additien, reports have indicated that students
retain for .a long\time the skills and concepts learned and
practiced during USMES activities. Therefore, the time
normally spent in reinforcing required sk?;

reduced if these skills are learned and p

context of real problem solving.

Because real problem-solving activities'camnot possibly
cover all the skills and concepts in the major sublect
areas, other curricula as well as other learning wodes
‘(such as "lecture method," "individual study topics,” or
prograrmed fnstruction) need to be used in conjunction with
USMES in an optimag*aducatign program, However, the other

o0

-acticed in the

.

1s can be greatly




Ways In Which UQHES Differs Fron Other
Curriculs

(2
(W

»

v, 4

instruction will be enhanced by the skills, motivation, and
understanding provided by real problem solving, and, in
some cases, work on an USMES challenge provides the context
within which the skills and concepts of the major subject.
aresd find application.

In order for real problem lolving taught by USMES to have
an optimal value in .he school program, class time should be
apportioned with reason and forethought, and the sequénce
of challenges investigated by students during their years in
elenentary school should involve them in a variety of skills
and procepses. Because all activities are initisted by atu~
dents in resporise to the challenge, it is impossible to
state unequivocally which activities will take p’ace. How-
ever, it is possible to use the documentation of sa.tivities
that have taken place in USMES trial classes to ‘schedule in-
struction on the specific skills and processes requirad by
the school system. Yeachers can postpone the traditional
way of teaching the skills that might come up in work on an

_USMES ‘challenge until iater in the year. At that time stu-

dents can learn thc required skills in the usual vay if they
have not already learned them during thelxr USMES activities.

These basic skills, processes, and aveas of study are
listed in charts and lictu contained in each Teacher Resource
Hook. A teacher can‘use these chaxts to decide on an over-
all allocation of class time between USMES and traditional
learning in the major subject disciplines.. Examples of in-
dividual skills and processes are also given go that the
teacher can see beforehand which skills a student may en~
counter during the course of his investigations. These
chaxts and.lists uay be found in section E.

the foregoing indicates, USMES differs significantly
from other curricula., Real problem solving develops the
problem-solving ability of students and does it in a way
(learning-by-~doing) that leads to a full understanding of
the process. Because of the following differences, some
teacher preparation is neceasary. Some teachers may have
been introduced by other projects to several of the follow-

,ing new davelopments in education, but few teachers have

integrated all of them into the new style of teaching and
learning that real problem solving involves. '

1. New Area of Learning-~Real problem solving is &
new area of learning, not just a new approach or
& new content within an already~defined subject
ares. Although many subjcct«nltter ﬂutr1¢ula
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1ncludc lo-nthin; called problcn lelviug. much of
thia problem solving involves contrived problems

i or fragments of a whole situation and does not
require the cogriitive skills needed for the in-

) vestigation of real ard practical probleams.

T LaarMing the cognitive strategy reqjuired for real
.problem splving is different froﬁ other kinds
of 1utn1n8. cr . P

3., Interdiociplinaty zducation-knal problem solv~
ing 1ntegrateo the disciplines in 2 natural way;
there is rio nead to impose a multi-disciplinary

' structure. Solving real and practical problems :

requires the application of skills, concepts, .
and processes from many disciplines. The number
and range of disciplines are unrestricted and
the importance of each is demonstrated in work- -
}ng toward the solution of practical problems.

3. Student Planuing--To leirn the process of prob-
lem solying, the students themselves, not the
teacher, must analyze ihe problem, choose the
variables that should be investigated, search
out the facts, and judge the correctneass of the
, hypotheses. and conclusions. In real problem~ e
solving activities the teacher ‘acts as a )
. coordinator and collaborator, not as an J
’ authoritstive source of answers. .

4. Learniﬁg—bz-noih57~Learn1ﬁg-by~doing, or discov-
— —-ary learning as,it is sometimes called, -comes
about naturally in real problem solving since
the problems tackled by each clags have uniqu
. aspects) for example, different lunchrooms or
yggggtrinn crossings have different problems

iated with them and, conaequently, unique
o solutions. The challenge, as defined in each
- situation, provides the focus for the children's
, hands~on learning expérietices, such as collecting
real data; constructing measuring instruments,
scale models, test equipment, etc.; trying their
suggested improvements; and (in some ‘units) pre-
paring reports and presentations of their findings /
for the proper authorities.

5. Learning Skills and Concepts as Needed~-Skills -
and concepts are e learned in real problem solving




as the need for -th'm a.i:i-u in the contéxt ‘ '
of the.work being done, rather than having & '

; - situatién imposed by the teacheg or the text~
P O book being used.  Teachers miy direct this

" o LW learning when tht need-for it arises, or stu-~

Ly dents may search out information themselves ~

e - ‘ from resources provided.

6. Group Work-—Progress toward a.solution to a
v ‘ real problem usually requires the efforts of
. groups of students, not just individual stu-
_ dents working alone. Although some work may
be done individually, the total group effort
provides good opportunities for division of
labor and exchange of ideas among the groups .-
and individuals., The grouping is flexible
and chatnges in order to meet the needs of the
different stages of investigation.-
/

7. Student Choice--Real problem solving offers
/ . classes the opportunity to work on problems
' : . _ that are real to them, not just to the adults
who prepare the curriculum. In additiom,
. . students may choose to investigate particular
' aspects of the problem according to their
intetest. The variety of activities ensuing
' . from the challenge allows each student to
make some cantribution towards the solution of
the /'problem according to his or her ability and '
- to leamn specific skills at a time when he or '
- she is ready for that part:lculaiw*ellectunl '

structure. )




_B. General Papers on Nature Trails

1. OVERVIEW OF ACTIVITIES
/\ Challenge:

+ Develop an outdoor area to help others
appreciate nature.

Pogsible Ciass .Challenges:

How can we baild a (oature trall to
teach other children in the school
_about: nature?

How can we show others what we've
learned about a nearby natural area
without changing the place from-the
way we found it? .

Find cut more about the wopds behind

’ \/ . the school and teach others what you
learn. ,’ f

;o

’
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Most students enjoy ‘any opportunity to ],urn outdoors.
Nature Trails gives a class a specific -goal toward which
children may direct their energy while investigating their
surroundings: using an area on a piece of available land
for teaching ?thor about nature.

Work on the Nagure Trails challenge may take place in any .
school where there is a natural area nearby, provided the
children are able to obtain permission from the individuals
or authorities responsible for the land. Activities need o

£

‘not be restricted to woodland aresas; if a reasonable variety

of plant and animal life can be found, classes may success-
fully make a nature trail in desert, savannah, meadow, or
beach enviromments. The,children need not actually clear a
trail; they may take other people on guided tours of exist-
ing paths or open apaces, thus leaving the ares the way they
found it. (Making a temporary trail in this way also re-
quires)len time t:han clearing and maintaining a permanént
trail

The fhallenge -ight: be introduced after a class discus-
sion about what the children obseryed during a field trip to
a nearby park or natural area. A /discussion of how the’
students could find out morxe about the 1living things in the
ares around the school may lead to work onm the Kature Trails .
challenge. The challeénge might also arise during work on
another USMES unit; for example, childron working on the
Ways to Icot‘n/‘rooch challenge might decide to construct .an
outdoor learning center as one way-to learn or teach infor-
mation on natural sciences. .

As students become aware of the possibilities of studying
pature outdoors near .the school, they are usually eager to,
share their discoveries with others. They may decide to
survey other classes in the s¢hool to find out who uses the
natural area and for what purpose, whether or not people’
would use a nature trail if one were built, and what kinds
of things other children vould like to lurn obout l:ha out-
doors, T

During class discussions the children might conoider vhat ’ j
to include on the nature trail. They might divide into i |
groups to explore the-area to find interesting things that |
might be shown to others, to identify plants and animels i
£ound in Zhe voods, and to make lists of the kinds of life
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they have seen. Children might estimate total numbers of
different types of animals or plants (e.g., squirrels, oak
. trees) by counting the number within a sample area and mul-
tiplying to find the number within the total area in which
they are working. Some children might try making studies
of micro-organisms by taking samples of soil and pond vater .
(1f thére is a pond in the ares) and examining them under - } . <
the microscope. e .
Some children might conduct library research on the wild- [
1ife, ecolagy, geology, or history of the area or region : ‘
within which they are working and compare their findings :
with® those of children working in the field. While investi~
gating the future trail area, children might keep logs of
the things they have seen, noting such things as examples of
animal cooperation (calls of birds or-chipmunks which warn
other animals of human preseénce), evidence of human settle-
ment (campfires, stone walls, beer cans), or differences
between types of trees on hills and in low spots. Children
with cameras might take pictures of thinghk they find or of
the area in general,as a way of keeping records.
Before actually making the trail, the class will have to -
"obtain permission from authorities (school or park offi- ' T e e
cizls). When permission has been obtained .to clear a trail, ' ‘
children will need to find the best route connecting the ’ .
various points of intetest they have chosen. Then they my
start to clear a path by removing brush and rocks. If a '|
path already exists in the area, the children might want to
uge it for the main trail end clear side trails to various ,
) — points of interest. The children might maké wooden signs
- . to label points of interest or to indicate directions for -
the trail and pound them into the ground by the side of the .
. path. Alternatively, they might hang signs made from the . ‘
- - tops of large tin cans from low tree branches. ;f
In some cases permission (to .use the area) may be granted
| . . . only if the class agrees not to clear trails or leave signs
| up over a long period of time. The children may then find 3
[‘ ‘ interesting points along existing paths or in open spaces to
. , show to other people. They may make signs that are easily
. : removed or guide booklets. listing interesting features. -
| . The children might map the area usipg a spool of.string
t . ' for measuring and a compass to note general directional - ‘ :
| changes, drawing the rough outline to scale and marking the 3
| points of interest. The map could be useful for people fol- '
lowing the trail. The children might also write pamphlets |
déscribing the various points of interest and other infor- )
mation they have found about the area in which the trail ) s
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. several months., Children might plan their activities so -4
. that they can work on sign construction or iibrary research

X‘Fca\%o

Martcha Hellputh, Grade 7
North Marilon Middle Zchowl

*

2. CLASSROOM STRATEGY FOR
NATURE TRAILS

" 23

;’

_ the problem as a real one,. they will be committed to finding

15 k.

The class may experience repeated vandalism or littering
of the trail or natural area and might conduct advertising
campaigns to promote their efforts and to show other chil-
dren that their trail will be beneficial to the whole school.
They might aléc give guided tours to other classes as a way
of introducing the rest of the school to the trail.

A problem that may be encountered during work on Mature _
Trails is the "winter lag" in northern climates, where smow
and cold weather may make working outdoors difficult for

during this time. They might design and build a bird feed-
ing station so that they can obssrve from indoors the kinds
of winter birds that live in the area. The class might make
occasional trips into the snow to observe animul txacks
along their nature trail and to note seasonal changes in the
ares. . ’
Work on Nature Trails may lead to extensive studies of
ecology of the area. While making their trail, children
night become interasted in othet USMES units such as School
Zoo, Protscting Property (from vandalism), or Manufacturing..
Altlough many of thess activities may require skills and
concepts naw to the children, ther@ is no need for prelim-
inary work on these skills and concepts becauss the children
can learn them when the need arisas., In fact, children
learn more quickly and easily when they see 2 need to learn. .
Consider counting: whereas children usually count by xote,
they can, through USMES, gain a better understatiding of .
counting by learning or practicing it within real cdntexts. _
In working on Nature Trails, children also learn and practice
graphing, measuring, working with decimals, and dividing. >
Although dividing seems necessary to compare fractions or y
ratics, primary children can make comparisons:graphically or
by subtracting wcdians (half~way values). Division may be
introduced during calculation of percentagos-or aversges.

~u 4
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The Naturé Yrails unit is centered on a challenger—a '
statement that says, "Solve this problem." Its' succass or ;
failure in a classroom depends largely on (1) the relevance .- 73
of the problem for the students and (2) the process by which ...
they define and accept the challenge. If the children see’ '
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The Process of Intvaducing

" rhe Challenge

*

8 solution; they will have a focus and purpnse for their ac-
tivities. If the students do not think the problem affects
them, their attenpts at finding solutions will l:tkely be
disjsinted and curscry. e e

. The Nsture Traila chullenge-—"'l}evelop an outdoor area m

help others appreciate pature"--is general enough to apply-
to many situations. Students in different classes define
aud reword ‘the challenge to f£it the particuiar problem of
their gchool and thus arrive st a specific class challenge.
“Find a way to make a nature trail for others to enjoy in
the county woods near the school™ might be the challenge for
a clags in a gchool that does not own any wooded property.

Given that « problem exists, how can a teacher, without
being directive, help the students identify the challenge
that they will work on as a group? There 18 no ser method
because of variations among teachers, classes, and schools

" _and among the ‘USMES units thepselves. ‘However, USMES teach-

ers have found that certain gemersl :echniques in intreduc-
ing the challenge are helpful.

(ne such technique is to turn 2 class discussion toward
a Nature.Trails zhallenge. For example, the teacher could
gimply ask the children what kinds of things they could
learn wutdoors and the children mipht ligt several obeerva-
tions they could make about natural history. The teaches
then might ask how they could ghow the things they leatned
cutgide to other children.

X fifth=grade teachor introduced the Nature Tralls
challenge by askiag Mer class what kinds of things
reaple could observe cutssde. The children listed
roveoral things and which senses (sight, heariny,
smell, etc.) people used to observe nature, Altay
discussingy other things abovt naturc, the teacher .
asked the claass if they could find a way to design
and develop an area for studying nature. the chil-
dren were enthusiastic about this idea and. listed
two noarby areas whore thkey cght devolap a mataro
tratl,

Frequently, a teacher will want to take children on a
tour of a nearby nature area before introducing a Nature
Trails.challesge. In such cases a challenge might arise
paturally during a class discussion in which the children
nat ohsrrvations they have made on their walk.

4!‘)
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A‘teacher and a science. coordinater took a combined -

" fourth- and fifth-qrai> class on a walk in a park
near the sehcol. They asked the children to make
careful cbservaticns about things that tbey found

* in the park. After two class discusgions about
their findings, the children were asked how they
could show the things they .1d found to other people.
The children came up with several ideas, including
giving tours of the arexs to students. Cne ohild.
suggested that they make a nature trail similar to
one that she had been on, and the class agreed en-
thusiastically.

A Nature Trails challenge may arise frop the children's
work on another USMES unmit. For example, children collect-
ing animals for th. Scheol Zoo unit ina patural area near
‘the school might decide that they wanted to show other chil~
dren the habitats of the animals. They might plan to give
tours of the woods at the same time that they hold an open’
house to show thelr zco. - - '

When children working on another USMES challenge encoun=
ter a problenm that leads to a lature Trails challenge, onc
vroup of children wmay begin work on this second challepge
while another group continues on the first. However, there
should be at least ten or twelve students working on any
~ne challenge; otherwtse the children's work may be frag~
mented or superficial or may break down completely.

. The Nature Trails challenge may also evolve during 2
digcussion of a specific topic being studied by the class.
A class studying natural kistory ox ecology ocutdoors way
become intercsted in showing planta they have identified or
examples 'of natural cycles they have observed to other chils
Aven, . .

Classroon experience has shown that children's progress
on a Natuve Traile challenge may be poor if the teacher and
studente. 4o not veach a compon dnderstanding of what the
challenge is before beginning work on ir." Having no shared
focus for their work, the children will lack the wntlvation
inherent in working together to solve a real problem. As a
result, they may quickly lose foterest.

A similar situation occurs Lf the teacher, rather than
ensuring that the children have‘ag:eed wvpon a challenge,
merely assigns a series of activities. Althouph the teachex
may see how these activities relate to.an overall gualy the
¢+ildren may not.
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Initial Work on the Challenge

.

A combined first- and second-grade class worked on
several natura study activities outdoors. ' In the
fall the children ussd ulfferent ssnses to cbserve
nature in an area near the school. The teacher con-
ducted skill sessions on set theory and graphing to
halp them inverpret what thesy observed. Later in
the yoar the children studied animal tracks in the -«
snov and conducted habitat studies in various parts
of their outdoor area.- The teacher never issued 2
challenge, however, and without the motivation to
develop a nature trail for other children’to use,
the children's activ.i&:les were very fragmanted. .

. t¢.a class hias decided to verk on a Nature Trails chal~
lengy , USMES sessions should be held several times a week,
but- they fieed not be rigidly scheduled. Whaen sessions are
held after long {ntervals, students often have difficulty
rememberipg where they were in their’ investigations and .
their momentunm diminiehes. .

When children begin work on- cheit challenge, they list
various tasks that nzed to be done before the trail can be
made. This procedure is combined with or followed by cbser-
vations of the ngtuyrai area they have chosen and gometimes,
by opinion surveys of children in the school to identify
aspects of anstural history that are interesting to others.
.. Next, the students usually categorize their suggested-
approaches, groupiug similar ideas together. The children
then set priorities for the tasks they consider necessary in
order to make their.trail and to show it tv others. Most of
these tasks are carried out by small groups of children.

A conbined fourth- end fifth-grede cless developed
& challenge involving g other people aware of
nature. Thay discuszed-#everal ways to interest
people in nature, Including giving tours of a sthool
nature trall. The teacher asked how they could com-
rlets all of their planned activities, apd the chil-
dren decided to divide into groups so that their -
efforts would be organized. After examining their
lists of things to be done, they lhroke into. five
groups to conduct library ressarch, identify plants
along the trail, find a location for the trail,-
organize tha huilding of the trail, and document
_the clasa's afforts while xaking the trail. . .

5 L.
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Wfocuciog on the Challeope
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As varicus groups complete their work, their membaxs j‘o%

other groups or form new groups to work on additional tamks.
However, if too many groups are formed, work on the chal- |
lenge can become fragmented. The teacher finds it inpoui-
ble to be awaru of the progress and problesms of each group;
in addition, the small number of students in each group
lessens the chance for varied input and interaction.

-

In one sevanth-grade class working on Nature Tralls,
students worked as individusls or in palrs research-
ing information on things they had cbaerved outdoors.
The teach@r also asked each gf them to select Some~

N . P .
NMWJ w“"‘“‘? & - id“.lﬂfﬁg L o s ‘u‘nnla.n Jn n?,--.i-

ficacion, The children's efforts were d.imrganized
“and fraqmentsd because they could not remain atten-
tive to.bheir work., During a class discussion the
zhildrea agrasd to organize themselyves in a batter
way and chode to divide irto groups and to appoint a
lvader for each group. They chose six tasks that
needed to-he done. This time, one group was respon-
zible for identifying features along the trail and
anpthey for Finding information on them, and work
procesded mm spoethly than before.

-

Burieg work. ou Mature Trails; che childr:en's astention
should, from £ize to time, bs refocused on the challenge so

that they 4o not lose .gight of their oversll goal,. If they

are uot rendnded of tim: constrsints, children say become
involvad in activities «f lesser Importence and forget to’
allow evuugh time o complete thair trail before the school
year has ended.
A Fifth~grads class began work cn Natere Trails in
Mozche The studeats wers concerned with the ques-
tion of »ho would bu interested in having a Nature
Trall anid what kindg of things poople would like to
learn, 7The whole class worked on designing a’sur- .
voy of the cormundty near the school. irhe children
mepped the blovzks in the residential aves, figured
cat & System for intorviewing people, and spent sev-
oras wlass sazsion: developing the wording of the
questions for the survey, BY the time they had
tested the survey on another class, reworded some

&
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questions, administered the survey, and tallied the
results, the children had spent over a month on this ’

b , activity and did not bave enough time to work seri-
) . ously on their trail before the school Yyear had:
‘ L, ’ . 4 eﬁded. b v , ’ I
¥§‘fe3"r“AEE L‘ic;;;isis\\\\\_a, . Te keep children's attention focused on the challenge, ‘
‘ ‘FAMOUS'QE A G:LE S‘C y teachers find it helpful to hold periodic class discussions ’ ' ;
Y o that include group reports on their various tasks. Such

sessions help the students review what they still need to
do in order to complete a trail and to show it to others,
These discussions also provide an opportunity for students )
to evaluate thelr own work and exchange ideas with their
classoates, (Another consequence of having too many groupe
is that not every sroup can be given enough time to report '
« to the class, thereby increasing the possibility that the .
children's efforts will overlap unnecessarily.) : } -,
When children' try to decide on solutions before collect-
ing and analyzing enough data or encounter difficulties
during thelr investigationa, an USMES teacher helps out.,- : ' . ;
" Howaver, Instead of giving answers or suggestiug specific ~ " e
procedures, the teacher asks open-eénded questions that stim- T Y,
ulate the students to think more comprehensively and cre-
atively about their work. For example, to encouxage the ' . ]
class to control vandalism and littering of the trail area, :
the teacher might ask children whether they can think of
ways to involve ot}er students in the trail so that they
would respect their work and not try to destroy it. Exam-
ples of other nondirective, thought-provoking questions may , o .
be found at the end of section B. S )
* The teacher may algc refer atudents to the “How To!'Cards
that provide inform:tion about specific skills, such as
choosing the right tool to measure distances or drawing bar
graphs. If many students, or even the entire class, need
help in particular areas, such:as identifying trees from a .
key or using fractions in measurements, the teacher should . , .
¢ - conduct-skill sessions as these needs arise. (Background "L
Annekte Short, Grades 4-5 Papers provide teachers with additional information on spe-
Whitehead Road Echool cific problems associated with the Nature Irails challenge N
Tom T o s T -0 - -and mg‘enerxl"tupaa\*:%ghcabla to many challenges.} - - . S - .
s - - USMES-teachers—can-aisc-assist—atudents-by-making-it pos~ 2
’ aible for them to carry out tasks involving hands-on activi- . .
ties. If the children's tasks requirze thez to design and
construct items, such as wooden signs for the trail or bird
feeders to hang outside the classroom window as a learning

13 :

L e ADING Higs TRoOPON

.,

~ #

-

e
(Py)




l.kéep on llémlj 51 Ay ow ffaf;»d
2. o Vouch wg $r6%s ;S:lma_l,’w‘s
.3 wo Skc-p.m‘ C:uJS ARcund feees
Y owo hiffering

57 ho JA(K}»;«? ' .

{ L0 hosse /’»/;;:'fmg/

7 keep up @Y ue Group

g apo molt thaa len fo9roup

9 watch where {iaztg .

10, e {orow v e

I ne he’u)nuj ﬁum

Martha Hellmuch, Grade 7
forth Marion Middle School

)

~ »

resource during winter months, the teacher should make sure
that they have access to a Design Lab. An)‘ collection of
tools and materials. kept in a central location (in part of
the classroom on a portable cart, or in a separate room) .
may be ealled a Design Lab.

Valuable as it is, a Design Lab is not neceésaty to begin
work on & Nature Trails chnllgnge. i

A seventh-grade class that was working on the Nature
Trails challenge constructed signa for identifying
troes and indicating directions along their nature
trail without the help of a Design lLab. The chil-
dren borrowed plywood and tools from the school shop
room for making the signs. .

To carry out construction activities in schools without
Design Labs, students may scrounge or borrow tools and sup~
plies from parents, local businesses, or other members of
the community. _ ' *

The extent to which any Deaign Lsb 1is uSed varies with
dlfferent classes because the children themselves determine
the direction of their activities. In many classes working
on Nature Trails, the major hands-on activities are con-
ducted eutdoors as children clear paths or erect signs along
the trail. .The teacher can help with ~heduling and super-
vising when outdoor work is in process. Teachers of clasges
working on Nature Trails have found teacher’s aides hetpful
for sharing supervision when a part or all of the class
works ouidooxs.

AIn some ways, the natural area im which the children are’
working can be consfidered an outdeor besign Lab where rules
concerning use of equipment similar to those applicable in~
doors are developed by the students. Qutside, howaver, the
children need to consider the delicate nature of the environ-
ment in which they are working. Teachers should ask zhildren
to suggest guldelines for working in the natural area so
that trees and other plants are not digfigured or Jdamaged
and animal life is treated with respect. (In general, work
on Nature Trails is likely to increase children's sensitiv-
ity towards the life they chkserve in their ocutdoor enylron-
mentn) - v
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Colminating Activities Nature Trails activities generally continue until the
. children have completed their trail and shown it to other
people. The children may also went to write pamphlets on
natural history or make an indoor display explaining their’ - '
outdoox investigations.’ The children may follow up their ,
acrtivities by asking children to evaluate their trail or by
giving 2 survey to find out if awareness and interest in
nature has increased in the school followins, exhibition of ~ : .
H the trail. . ‘ \ -

Children in a combined fourth- and fifth-grade class
made a temporary nature trail in a nearby park and
gave tours to two other classes on the last day of i
schooi. Iwo chdidien wicts an svaluation form.for !
the other students and- obsexrved that most had enjoyed: . s
the trail and had learned something from thiir tour. )
R . 1] . s i
The class might also récommend to the principal or other ' -,
authorities reaponsibic for the land that the trail be con~
tinued or expanded in the future. The children might make : ;
preparations for continuing their own efforts the following . :
year or £ind snother class to_take over care of the trail.

¥

3. USE OF NATURE TRAILS IN THE Young.children Bavé active imaginations that are easily
’ 'PRIHARY GRADES stimulated by nature and the outdoors. Although their in- .
A vestigations during work on'Nature Trails may lack the 3 - )
. . ' sophistication of those of older students, primary students :
~ may be even more fascinated by examining rocks, plants, in- )
sccts, and other things found outdoors.and showing them to - | N L N

other people. .
Before a Nature Tr.'ls challenge is introduced, the
teacher may want to conduct preliminary science activities
- such as directed walks, hunts, or other exercises to sharpen

_—~ the children's perceptions of nature. One third-grade
teacher took her class on séveral walks outside and asked
the children to look for differenmt things cach time--objects
beginning with different Jetters of the alphabet, changes
in the area over a three-Week period, etc. A first- and

. ‘ gecond-grade teacher ask¢d her students tu observe how often
. . . they used éach of their Five senses outdoors. Young chil- ’ . ,
.fﬁ‘) ) dren especially enjoy exercises involving touching and smeli-
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ing (but not tasting!) leaves, bark, flowera, soil, asd
other natural things, -y ) . o
while the children are still excited sb:uut the things
they have observed outdoors, the teacher =y sek then how
they can share the information they've learned wit othey
students. The childven may suggest geyaral vnyi to do this, .
guch as making displays, writing repores,~talking to other
classes, etc., but they will usually decide that glving -
tours outdoors or taking another clxss on a nature walk iu

. the most interesting way to share their own enthusiaszm About

pature, Children iz the third-grade class decided to teack
firmt graders what they had learned by taking thexm arsvnd
the woods near the school. ‘ : ,

Oans sha shildran haun decided on a Nature Trails chal-
lenge, they will want to consider wHatr information ts pre-
sent to other people. During the course »f thelr vork cany
natural science topics will be explored, Childres may leawmn
{and tesch) a great Jeal ab3yt natural history st n ele~
mentary level; they nead not Recome bogged down with clasai~
fication or couplex ecological concepts.

Because primary chilirén will not be able to read d1€€1-
rult reference books, they may rely on adult experts, mdch
as a science curriculup specialiar or a lecal naturalist,
to help them interpret their cutdoor discoveries, Children
in the combined first- and Jecond-grade class recelved help
in identifying trees and understandipg natural processes
from the science specialist fpr. the school aystem. Classi-
fication may x130 be carried out without even learning the
namex of the trees or other prgwviszae fovolved., Inm the
third-srade class chkildren gxapined the bark of trees during
the winter, comparing cclor, texture, and other praprriie.
and used these characteristicy to decide which trees were
similar..*ihen the leavesd come out in the sprisg the chil-
dren compaxed leaf size, ahape, texture, €tc., to 8u0
whether the trees they had cofiidered sainilar frac bk
studies also had stedlar leaves.

" Youay, childyen will sles ‘enjoy watchiny rhe actions of
amill animals such as sqeirrels or bixds at a winter fesder
and will be able to draw conc lusfons ahnut ageressive and
taqzetativg behavior aowng animals fram thelr obserwatlon:z:.
Work on Nature Trails will be mosz successful if children
are guided by their own interests and observatinons rather
than coacepts or terminology from texts or field puidez.

Although yuunger children will probably ot 12 too dif-
fleult toe actually clear & path for thelr nature all,
they may brqlp leaves and dead wond axide fra;wfgfzttng

o'
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paths or interesting features that they plan to show to

_ other students. They may also choose aress that are mot
{ J‘ ,:. ;2 ' / . wooded; the first~ and second-grade class.carrisd out in-
! ’ teresting nature studies in a meadow, near a poad, snd-in .
the vicinity of an cld stusp. Signs for a nature trail may j
+ h, b; gonsttucted out of Tri-Wall and removed before pariods RN

of bad weather. Some children may also construct siwple
¢ Pr a 7 m a h+ ‘ S C a ¢ bird feeders to put outside during the winter months.

‘S A S In additioh to learning about natural history, ecology,

- T h + ; 5 g a r ds animal behavior, and other sciences, primary children prac-

-

tice several math skills while working on a Nature Trails
challenge. Counting is important for classifying plauts or, R
aninels; during cue walk, childrea in the third-grade clu!» J
counted the number Of lobes on various types of leaves and |
the number of pine necdles in a clustéer on different trees. d
Children also learn measuring skills when they measure 'Iri« ;}
Wall or wood for making signe or feeders. |
Although graphing is not a necessary activity for nos{; 4
classes working on Wature Trzils, young children may make, |
bar graphs “howing nusber of trees or animals of differsdt |
types observed in their natural azrea. The firar-grade clags i
wmade bar graphs showing the pusber of<times each of their l
five senses were used when takinmg a walk: the childeen dis- . {
covered from thedr graphs that sight and touch were used .
pore often than othar senses outdcors. |
Teaching others about nature provides many geod oppore |
tunitiess for children to practice language arts. - Children *
1
|

‘ . e Yo =y research information on natural history and write simple
% ‘ifﬁhﬂiﬁﬁf' Grades 1=2 pamphlets or give oral veports to people using their trail.

RIS Sl & primary special education class working on Nature trails
planned to write pamphlets so that other classes could use

their trail; when they did not have time to complete the |

trail, t:hey zade a tape explaining their efforts to the |

next year's class. ¢

Nature also excites artistic taleft In young students; |

they mavy {llustrate their pamphlets with interpretive draw- |

inga or make a display of preased leaves q:d plaster casts |

of animal tracks found in mud or snow. l

|

\ »

4, FLOW CHART The following flow chart presents some vf the uudem:
. act:ivit:iesu-o-dincunims, chservations, calculations, con-

structions~~that may cccur during work on the Nature Trails

v challignge. Hecause ssch zlass will choose its owm approach

&

s |
H |
o
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to the challenge, the sequence of events giver herc repro-
sents only a few of the many possible variations. Fur- .
thermore, no one class is expected to undertake all the
. : » activities listed. -
. The flow chart 18 not 2 legsom plas gnd nhﬁuld not be
used as one. Instedd, it illvktrates hew cowprehensive in-
vestigations 1 volve from the students” discussion of a
Nature Trails p. abler,

Soptry lelleeth, Grede 7
ety Mirson Mydal o Schend
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Challenge:- Develop an oungor area to help others appreciate nature.
optional Directed walks in Field trips to Other USMES Units: e School Zoo
. Breliminary woods or fields.” nature center or ; » Growing Pla.ts
Activities: IISeun. ! & Weather Predictions
L 4 i .
Pussible o .
Student ' f /
. Activitice: ren ge for a walk in a nearby natural /
: area; observe animals and plauts; collect
specizns to examine in the classroom.
Class Discussion: What do we enjoy most cn walks? Why i3 it 8o auch fan to
Tearn cutdoors? How could we make an area for learning outside? What kinds of
things do people want to know about the outdoors? Who could use our outdoor area?
]’ B
Children contact local Observation and collecticn of Dara Collection: Children
or scheol authorities local plants and animals., Iden-| . |conduct surveys of other °
far peremission (and tification from books zod fleld children or local penple to
fbelp) in ® - {guides, logs of observaticus £ind out who would use traill
' started, including date, place - land what they would like to
where plants and animals are learn.
| found.
* ' A Data Representation: Analysis
[ - \L’ !1/ . of surveys, calculatiocn of per
. Polntg of Photos are 1 ResearcH of geol- cents, bar zraphs of answers
interest taker of arca ogy and ecology to certain questiond.
% aiopy rrail and of plants. {of area from books, )
* are deter- ’ government pan-
mined; phlets, etc.
; R m——— 4 —
1 )

Class Discussion: Children discuss findings of various groups; decide on .
Information to include in the trail, general layout of trail from the points
* of interest ¢'served, What kinds and how many animals and plapte are found

f . iy our area? -ow do they 1ive together? Wow do peaple affect them? P
{ N o A Y
¢
1 et }
1 ;
\ f
5 : ;
| J ‘

' ‘ ’ . |
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Clearing of trall, | |Daily logs on observa-
tions continues; how
weather and seasons

layiang out paths,
marking them, etc.

affect living things
in the area.

Identification of .
plants and animals
continues. " Soil
samples and samples -
of pondwater examined

Data Collection: Numbers of

certain plants or animals are
counted in one or more sample
areag. ' -

[ 2

for micro~orgahisms.

A

A A

Data Representation: Samples
from different areas ars com-
pared. Total numbers of plants
or animals are,estimated from
data in sample. Construction

of bar-graphs, line charts.

.Lﬂblass Discussion: How cdn we present.the information ve've learned ané_le___.

Ithings we've seen to other people?

; ¥

g [ .

v

Trail-building completed.
Preparation of direction

points of interest.

Prepararion of
pamphlet on the
signs and-signs to identify} Jtrail, including
discussion of
observations.

Trail is meéasured
and scale map is
prepared for people
to use along trail.

¥

Winter activities: Continua-
tion of logs on observallions.
Preparation of indoor learning
center on nature and bird-

| feeding stations.

‘ Presentation of trail, nature study area, bird-feeding ;
stations, etc., to school and public through guided tours.

X

Class Discuseion: How «an we learn from the work we've done? How can we
improve the nature trail in the future?

Y

Evaluation of tours. Preparing and administréting"iﬁeationnaires
or conducting interviews. Analysis of responses. *

¥

Removal of trail signs before summer vacation.
maintenance and expansion the following year.

Providing for trail

-

optional drield trips to
Follow-Up other nature
Activities: tralls.

USMES Units: e School Zoo

e Advertising (against litter, pollution)

e Protecting Property (against vandalism)
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5.. A COMPOSITE LOG*

v

. '\f’ " is bypothetical account of a

v

* the flow chart,

ned fifth- and sixth-grade
tﬂhsa]&g cribes many of the.activ-
itias dxscussions mentioned in
-The composite log
shows only one of the many progres-
slons-of events that might develop
as a class investigates the Nature
Trails challenge. Documented
events from actual classes are
italiczzed and set apart from the.
text.

taking a field trip to the wood.

"vation, the class returns to the room to discuss what every-

» . Yo
Soon after the school year begins in the fall, one boy R . " ‘
brings in an old wasp's nest which he has found. As the - VR LA u
‘class discusses his discovery, one child asks where'he , . ’ o e T ﬂqﬁé‘”
found it, and the boy explains that he was walking in the . YRS e
wood behind the school when he spotted the nest in a tree. . .
He climbed the tree, made sure the nest was empty, and took ‘ 7

it down, he says.

When the te_.her asks whether there are other interesting
things to see in this wood, various children name thingg
which they have seen or found while playing after school,

The list includes birds'® nests, squirrcls, butterflies, wild ’
i

flowers, mushrooms, a hole in the ground ,that "looks like a
snake's home," an old shoe, animal bones, and "lots of
trash." When the teacher asks whether the class would like
to see this area, the.children are unanimously in favor of

The next day the entire class goes outside to investigate
the area behind the school. At the teacher's suggestion, |
everyone brings his/her notebook to write down things they
see or hear. 'The children agree that everyone should take
notes and that no one should "run around" outside. Some of
the children move from place to place, noting things they
find 4s they go; others stay within small areas and describe
everything they see around them. After a half-hour of obser-

one has found.

A combined fourth- and fifth-grade class in Athens, e — e
Georgia, discussed learning in outdoor and indoor ) .
environments. The teacher suggested that they go :

outside, and the children began to observe things (1

that they had never noticed before. They began

naming things that they saw and collecting objects

to bring back to the classroom. Once inside, .the

children listed the items they had collected and

asked questions about animals and plants that livas

outdoors. (From log by Annette Short.)

4

One child records on the board each item that is mentioned
by the students. When their list is complete, the teacher :
asks whether they can think of ways to group the items they :

i

)
*Edited by VSMES staff 53 |
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have observed. One student mentions that they can group
them first as things to see--leaves, bugs, tin cans, etc.,
-~and things to hear--birxd calls, bees buzzing, etc.

“I¢ there any other way we can group them?" the teacher
asks. -

Another student replies, "By plant verscus animal."”

The class goes through the list and groups everything 4
first into these two caregories, until the ¢hildren reach ‘
such items as rocks, old tires, and paper Yitter. They de-
cide to make a third category for “rocks 'and dirt" and a
fourth for:'"trash.” A bird's nest someone has Seen hanging
in a tree provokes some discussion because the nest is made
of plant matter but by a type of animal. The children
finally decide that the fact that it is made by a bird is
more importamt, apd they put it in their "animal" category.

When all the‘gzems have heen placed in one of their four
categories, the teacher asks whether they can subdivide the
list further. The children categorize anirals by putting
them in bird, mammal, or insect groups. One snake, which
tbe children know is a reptile, has been spotted, but they
are not sure whether the salamander that was seen is also a
reptile. Somecue finds a library book that says salamanders
are amphibians, and the children put it in that category. e
They classify their plants as trees, flowers, ferms, mush~-
rooms, and moss. This activity takes a long time and most
of the children feel that they need to learn more about
nature before they can figure out which categories to put
some things in..

Children in a combined first- and second-grade class
in Lexington, Massachusetts, began observing nature
by listing the number of things they could see, hear,
smell, or touch °round them. They made lists of
items they observed using each of their senses and
graphed the results .for each category. They deter-
mined from thoir bar graph that they used the senses
of sight and tcch most often outside. (From log '
by Judy White.) ‘

Children in a fourth-grade class in Cotuit, Massa-
chusetts, collected leaves and brought them back to
the classroom to identify, first noting various
characteristics. They grouped rany of thesoe char-
acteristics by categories, such as purder of lobes,
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N . number of needles, leaf shape, opposite or alter-
Rntgre Survey native veins, and then used these groups to help
. identify the leaves. Nhen they wanted to compare i
. : Grade Teacher the sizes of leaves, they measured the perimeter of 1\
: ) ] different leaves with pieces of string and graphed N
1. ‘How often do you walk in the wood behind their measurements. (See log by Fhyllis Viall
the school? Cooper, Fall 1974.)

a. Everyday B, Once a week i
Y The teacher asks whether they have learned a lot from
c. Unce every few weeks _d. Bever___ uyoq trip to the wood and whether they would like to try
more outdoor learning activities. The children are very
eager to do this. One child suggests that they might set
- Yes No up an area to study pature side. The teacher asks
\ whether they think 9the;f hildren izathe school might al;:
. use such an area, and t ¢ children have mixed opinions about
3 iitazpaz:at§:rwi::r§:§§ngbg:: §i;§§§’wﬁre this, Scme think tkat the whole school would be delighted
would You go there and use it? and that it would be much better than learning bilology from
S bocksy but another child counters, "Naw, older kids don't
Yes K so care about nature. All they do is mess up the wcods with
: litter aud shoot birds with BB guns.’s The teacher asks hew
4. What kind of thing-ﬁould vou like mast they could find out if gther children would like to study
ts learn abour the area behind cur school? pature outside, and several children meation that they cas
(Mark only 1.) take a survey of children arcund the schoole
\ ’ The children spend the noxt few class sessions desiining
2 questionnaire and deciding whom to survey. They divide
inte groeps to Jdecide on wordings for the guestions and

. 2. Do you like to learn things ahout nature?

Infq;matian about animals
Irfarmation about plants

~Information ab ut geclogy and rocks come back together to vote on the choices they have worked
— . out. The firal desizn for their survey {s shown in Fipure

Ristory of people who lived there

Wnapmaana—

QS']. -
Wow peorle can learn to keep it nice © . -
———— paople ¢ P when the children have chogen the-final format, they dis-

cuss how they should adzioister the survey. COme irl suz-

zests that they stacd cutside the Iunshroon and hand sarevevs

to peorle whe walk by. Other children o this idea
because they feel that tt will Pe teo b2

finished sgrveys. Somesne else suggest

teachers i1f thev car take 2 few minutes t

a class to admipistor surveys to studoats 4n

children favor this approach and denide to dive the survey

. to a ssxple of five children in ewvexy clasz 4n the sdhael.

‘ Sinse most classes have aboyt twentv-fiie students, the
childrea estimate that their sazple will represent abour ome-
fifeh of the school population.

When they have taken their survey, the children takulate

Yo
*
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! O~ the results and discuss what they have found. Most of the
') children surveved tave vesponded thar they walk in the wond
Pl
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" responges to show to sthers.

Aarary, veolowy, and ¢line 1ife In the aves.

[
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at least orce a week. The majority also have said that they
liked learning things albout pature and would Gse an area set
up for.studying nature.

The class ranks the responses to the question about what
people would like most to learn about’ nature, and they find
that "information about animals" has been checked most often.
They discover that “infercation abput plants,” "iafarmatiﬁn

about geology and rocks,” and the "“history of the, people whe -
lived in the area,” have also received large numbers of -
votes and that "how people can keep it nice" seems to be the
least popular. Several children maké a bar gr.jph of the

»

A fifth-grade class in Arlipgton, Massachusetts,
regap work on Wature Trails by designing a- survey
. of people in the cyrrurdty. The studinAgsanted
- to rind cut who would be interésted in having a
nature trail in the area and what kinds of thinys
people would like to learn. The children compiled
a survey of carefully worded questians and divided
tre intervicwing aropy different children after rak-
ing a large scale rap of the netghborhocd. Befog:
goiny out, the children tested their guestions vn
children from other classes. After interviesing
people in the community, the children analyzed the .
results of their survey ard found that rost people
in the co~rumity were dnterested in nature, koew o
lot arcut 1t, and would 11xkd to observe it in 2
woeoded arey,  (From log by Minnette Jooke.l ~

~ *

ne nilﬁr;n st encired abour the reoults of the saryay
Tres besin to talk about =aking an Teutdoor learndng CPRtEr.
and the teacher ashz how they £an do thi., One boy responds
that they ¢an use the path ck*t goss throurh the ared teo
=ake 1 nature trall for the school, Other childrem sugeest
that they =ark ingaresting thimes along the trail for other
sgpople to FeO. .-

wen the teicher 33k howa they c3o use the resules of the
aurven im ~akins thete niture tradl, the children reply that
tiey will f18d oot 23 mach informatisn as ponsidle atout the
srd=als tn the Jrea aad caa ilse cosesrch {aforeation on

™~ '
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The teacher of, the combined fourth- and fifth-grade
Athens class asked the children if they thought

) others would be interested in learning the things
that they found out about nature. The children were

o~ @ager to share their enthusiasm for their cutdoor

digcoveries and suygested rking posters, holding
discussions, putting up an «xhibit, and conducting
tours outside. One student suggested that they use .
the motoroycle paths behind the schoel for showing
pecple about nyture. Everyone thought tRIE wax a
great idea, and the class began working on 2 sehesl
rature trail. (From log by Annette Short.)

when the. teazher asked the children in ber seventh-
yrade class in Athens, Georma, whether theg would
like to work on.the nature trail made hy hor class
the provicus year, the children were enthusiastic
about tie idea. They listed several wayw the aaturs
trail could ke helpful to the school ard the dompo-
# ty. They felt that {t would-be especially, useful .
to sefence classes studying antral comugfitior ond
. ecnloyy because childeen cunld obsorve sairal be-
havior and study foud chains alerm the grotl. (50«
lowg by rda Campbell, 1374=197%.)

After 3 few more f1eld trips to the wood behtnd the ¢
school, the children decide to break ingo wToups to cons-
tinue researching informatich aboust the arca. fne pirl sug-
gests that they ask the priacipal for permdgafon o make 9
nature trail on the school preperty, and 2 wragp of childron
(orm to work with her on this rask. '

Another group of childrer decides to lagare poingy of
jotereat that should be included on the trail, such BTN 2R
ferent kindy of trees, small“plants, old stunps, and othut
ngs which they find. A third group plans to moese st
1 the kinds of animols and plants shich they choerwe
fn thy. area and te lowk up information en them, ' Sore of the
childgen Intend tonate @h&: they can {ind oot about the
2y and the hurmyn history of the reglen by giraparching .
formation from buoeks. '

The first grousp obkains the principal’s permission for
hoilding the trail. The. principal tells them, however, that °
they should disgurh th€ wood as little as possible no trees
be cut down tn‘make the trail snd no sixns are to be

[ 4
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railed inte trees. He also tells the children that chey
will need to call the tewn surveyor te deternine the exact
boundardies of the school property.

erildren ip o cordined fovrthe and fifth=grade class
in lowa Oity, Jowa, wanted to make a patare trafl in

. a rearky park owned by the citu. Twe children qgot

1o touch with the. park district and recetved permis-
sisp to mike a trail on the conditibn that nothing
be destrayed and that everything be put back as it
wis found, Bocause of these restrictions and the
short tire period in which to corplete thelir chol~
lenge, the clagg worked op naking a temporarg natvre

»tra1l in the p&rk. BN ‘weeds op saplings wers pulled
ups or destroyed when the pabh was radyg and stans
were rerovid freddiatoly afeer the trlail was skowy
o opber clasten., (£ 1y by B, Fay Frodland ans

4 Livyd Bavyew.)

-

The children telephone the town surveyor's office and aet
ap a0 appeluteent for oeeting hin aed gofag over the fehanl
yroperty lines in the northeast coroer, whero the natural
srea 49 located, The children feel that this is n..essary
becaune the wooded ares extends fnto private property, and
ehey wart to make sore that their trail will be entirely oo
schanl grourds.  When the towo swrveysr rects them, they
walk wreamd the proprrty lincs topether, Te ghows them the
ssall white markers, hidden by a thick overgrovth of weeds |

o Wi vincs, Which murk bourdaries between property. The chil-
deen wneaver many of wheze carkers and rmake rare of thﬂif
wwn by pllioy up stones s they fu Aleng.

Mpanwhide,, the yroup vorkdng on lecaring the jolnte of
frreerat along the rrall has foond geversd trterest oy
thiran.  There are o couple of cleaved avcas o the weed,
oied i one of thess £ s hope a9 oak tree. One of the chil-
dren f4nds put from Wi ratheg, who 15 A boragist, that the
tyes §4 hyoown o be one of phe oaldest tn the greag (0 18 ”»
wert MV years obll The ohdldrew tleo find i dodd tree with

cepral halea in 4t thot one child ways ote horos rade by
M~*ﬁpﬁ Yern, Anather ctdld hroosin interested 16 w yotting

top which 18 cuwired with moted awd nashirasrs,  The gosup
alua Findg the pemnants of op old arens wall hutlt lony, Ao
hy A farrer, -

The chdldven Sectdy tu drcbade alivef rheve things on

o, .
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the trail snd alsc to mark several kinds of trees to be-
identified and included. They pick acwe of rhe most intey-
estingly shaped trees at firat, comparing leaf samples to

be sure that the trees are différent kinds. Some of the
childrven in the group begin ildentifying these specific trees
from field gnides cbtained from the ool library. Others
start making a rough map of the interesting points chey have
mhrked, sketghing & trail that will comnect the pcim:s using
the existing puth system,

. The third gr up, which is the-largest, is mhing a smxdy
of the nuluralibistory in the wooded area. Some of the ¢hil-
dren ideutify any plants, smoll animals, birds, and insecrs
that they find in the avez sc that they can include a list
of wildlife in the Jufndfartop they give othev ﬁhildren
about the "trafl.

b

The children in another fourthk~grade closs in )
Cotuit, Massachusetts, divided into groups to work
on making a pature trail. oOne gmup of ehildres
chage difforent treos alony the trail to mark as
wnteresting points. Later, amather qroup wovrked on
identifying trees and small plants in the area esiny
field guidey. Since sest of the trees were oaks,
t?,ey coutted number of “Fingers” of osk leaves to
istinguish between the different types. By the end
af the schowl year the whkildren had plso identifidd,
forps, lady slippory, Indian pipes, goison vy,
£oisen sumac, and reindeer lichen. (Sce log by
Phyl,lis viall C::(»g@r. spring 1375.)
\%
Many ¢hildren a:ud\, toy the natural higtory of t;lu arm
are keeping daily 1ogs of thotx observations {n the wood:

the gsounds, #fights, and grells of nature as aulvan ap~ \

proaches. During onetweck in late Septerbor, they note 2
large inflax of small birds in the wond. They read i bird
books about the fall wdgratfion poricd when many different
kinds of bieds tluck together on thelr way south. .They also
note .wvhen different kinds of trees change color ard drop
thelr leaves, uhat color the 1eaves are, and how weather and
temperature seem to affect abimal activity. (Che girl ob~
serves that thexe are fewexr birds singing on <bld, cloudy
Aays than on warm, sunny. ones.) -

Otuer children in this growp dsk the school liboarian
vhere they cav fing infermation on the gealogy,and history
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of the area. She refers them to the local library; which
has pamphlets on the history of the town and county they
live in and books on the geology of the region.

The children are fascinated by the information they find.-
‘They discover that tHe region (the Great Lakes area) was
once covered with large dce sheets, called glaciers.. These
ice sheets left huge ridges of plled rock, dirt, and’rubble
~~called moraines—vhen they receded. Some of the children
read in pamphlets about their area that the long ridge which
rung through the wooded section to the east of their school
is a mordine made by & glacier.. The pamphlets tell them -

. that meny of the kinds of rocks found in the nature trail

axea have been carried down from the north by ‘the glac

Some¢ children algc find informstion on the human history
of the aréa. When they read that Huron Indians once lived
there, two of the children g0 out to leok for arrowheads.
The ‘Jocal librarian refers the students doing historical re-
search to an ‘01d man, Mr. Phillips, whose family has lived
in the area for over one hundred years. Several children go
to his houne ¢o hear vhat he has to say.

This "old timer" is both helpful and entertaining to the
group, He tells them how the land that is presently the

«Oual. school grounds was settled by farmers in the early 19th cen~

tury. A dairy-farmer finally bought out all the small far-
mers around the turn of the century and then sold it off to
small land holders many years later. One piece of lind was
bought by the towm for their school, which was built about
forty yeaxra ago.

. .Mr, Philldips also talks about the ecology of the forest
owned by the schoel. The children discover that their wood=
-land is called a “second growth" forest and that it is con-
sidered young, except-for the old oak tree, which has been
#ldve for two centuries. Mr., Phillips tells them-to look
carefully at their wood and to obgerve that some of the

35

trees in an area near. the old oak are smaller and of differ- .

ent kinds than in other parts. He expiaina that when the
town had purchased the property for the school, the northem

. area had\been a meadow. Trees had.been allowed to grow there

anly duripg the last forty years. The southern part, nea
the road, :had not been used for farmland for several years
and was already weoded when purchased by the town. The town
had cleared aspace for the school between the wood and the
road. (See Figure B5-2.) Mr. Fhillips explains that {f the
younger wood is allowed to grow up, many of the trees there

" now will die and be replaced by oaks, ‘hickories, and other

kinda of treea that grow well in dense woods. .

4
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When the children report on their conversation with Mr.
Phillips to the rest of the class, the other students re-
mamber noticing the younger wooded ares that the old man
has mentioned. .

One boy in the group that is identifying trees to include
ag points of interest along the trajl 'says that there are
nany pine and aspen there. The teacher asks if they have
any idea whather most of the trees in the older wood are
oak and whether the ‘majority in the younger wood are pines.
"Could one wood be called an oak wood and the other a pine
wood?" she asks.

The children are not sure about this, and two girls from
the Research Group volunteer to count treee to find out how
wmany are oak, hickory, aspen, pine, etc. Because the girls
need help identifying trees, two children from the Location
Group who have learned to identify most of the trees in the
srea agree to b~',, Before they begin their work, the
teacher suggesus that they choose only a few of the most im~
portant kinds of trses to count so that they don’t become
bogged duwn in classification. After consulting with the
rest of the children who have identified several trees in
the wood, the group decides to crunt numbers of oak, maple,
hickory, aspen, pine, and-ash treas iv a section within
each of the two wooded aread.

The four children go ort 4o the wood during the next
UsMis period. 1Two children work in the ypunger wood to the
north while the oth.r two children remain| in the area closer
to the school. Each pair of children starts counting trees
along the existing trails. While one child marks a tree
with a strip of rag to show it has been counted, the other

child identifies the tree and makes a tally mark in the-ap~

propriate columa on a chart. If the treelis nct one of the
six kinds that they are counting, it is.maxked on the chart
as Pother.” Refore removing the rag strips, the children
recdunt the number of tagged trees to makg sure the totals
correspond with the charts. The two childrén in the younger
wood have counted seventy-two trees, while thehppir in the
older wood have counted sixty-five.

Returning to the classroom, the children discuss their
data with the rest p{ the clags. They realize that in oxder
to compare the areas, they need to figure thé ratio of vach

" of the six kinds of trees to the total number counted in

each of the two areas, Other children suggest that percent-
ages would be easier to use, however, and the 'four children
enlist the help of the rest of the class in adding tally

merks and calculating percentaged of trees-in the young wood

d
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and in the old wood. They make a tabla of their information
and a line chart comparing the two sets of ratios. (See
v Figure B35-3.) . . o
11 . When the group shows its results to the.rast of the class)
the children agree that the older wood can be called an ocak
- 1 wood becaude most of the trees are oak, although there.are
’ ENE many .other kinds of trees, too. The younger wood, howaver,

[ 31 . -1 has a jreater variety of trees; there are more aspen and
-+ 4-A . \ pine than any other types but there are also oaks, hickories,
¢ T1T7100 1]  maples, ashes, and others. Someons reminds them that the
 old man predicted that other trees would “take over," and °
W Wi N ERENE 1 the children agree that this might be happening. They de-

SN L U] cide to include the line chart and a short explanation on
i q Ay +H the two types of wooded areas in the information they pre-

- sent to other .lassés vhen the trall is complete.

w,w
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The children in another seventh-grade class In
Athens, Georgia, made & nature trail in the thick
pine wood near their school. -They invited a forest
ranger to help them with the trail, although most
of the children preferred to learn how to ldentify
the various plants they found without his assis-:
tance. The forest rangsr brought an auger with
him on one of his visits and showed the children -’
o o how to take core samples of soil in the area. The
. o Tmer . Botet  M Tous, W ;z, childreh noticed that the soil changed drastically -
‘ == between the surface and 57" below. Above 57", the
Oaks 4/ 637 -9 RS5% soil was deep red, dry, and cparse, The soil be-
2 34 low 57" was. fine, moist, gray-white clay. (See
- ) log by Ida Campbell, 1973-~]1974.)
1% 6 t i ) ‘ '
1

o % The class holds periodic discussions te distribute infor-

2% F-I J7% -mation among groups. During one of these scoaions, a group

. 0% 17 249 of students from another class il the school which has just
started work on the USMES Sc.hoSXK?o unit comes in to ask
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‘ “i{nformation about the kinds of smdll animals that live be~
- &% y 12.8%) hind the schopl. The children tell: them about the salaman-

.. - : ders; togds, snake, and.turtle that Yjey have found in the

) ‘ . wood and answer their questions abouf’where to find these

. * g ’ animals and the kinds of homes that they might need.
- Figure B -3 . When the other students leave, one of the children sug-
: ’ ) [ gests that the class become a resource for other clagses

- ! . working on the School Zoo unit by writing information on the

. ", > small animdls in the area. A couple of children from the

T
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.- ¢ group researching natural history volunteer to work on this
) project. They write a report that includes paragraphs about ~:
. : the favorite foods and habitat of each of the types of, am- -
[ ’ : phibians and reptiles common to the area. They also include . ~ ' -
pazagraphs on life cycles of insects such as caterpillax.
and grasshoppsrs that are commonly captured for the School IR
[ - Zoo unit. The children plan to mimeograph the report and P P
. wake it.available to auy class uging the school property for n R
natuxe study. / . T
When the groups havc‘ been uorking a few weeks on these e
activities the clags meets to talk about building the trail .
and opening it to the public. The .hildren who have been
working on the area study want to continue their work and
to include t:heit\infomtt:l.on in a pamphlet for distributing
to visitors when the trail opens. The othovr children are
-ready to discuss design of the trail. The _group working on
locat.'iug points of interest have found that the best design
seems to be a loop with one or two short side trails for .
‘points not along the loop. After examining the rough map 5
the children have made of the existing trails and the points
to be ifmluded, the class decides to, make the tiail using
part of!the existinre main trail and one of its branches.
{See Figure B5-4.) In this way, only a small sectiom, part
-of which includes a grassy area, will have to be cleared.

Figure B5-4

CM{dwn in one of the Cotuit classes decided to .

v nature trail using an existing "T-shaped" .
- path in their wooded area. The children cleored a -
few side trails that led from the path to inter~
esting. trees and other points. They made direc-
tional signs for the main trail and painted them , ’

. one color-for goiry out and another for coming ‘ ¢

back. (See loy by Phyllis vtall Ccoper, Spring - -

n ’ 1975,)

.
After diccussing several options, the class decides to

put up a sign next to each point on the frail indicating the
number of the point and to write information in the pamphlet

t . about each item. The children also decide to inclyde in
_ the pamphlet a scale map of ﬂte area showing where each numn~
, ber is located. ~
: ! The children break into ghree groups te clear the trail,
. to measurg the area for making the map, and to construct the

¢ signa. Before working on these tasks, t‘.he whole class goes
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do the trail area to pick up litter and trash which they
F have found during their investigat{ons.

>

f ’ The children in the above-mentity ° Cotuit class

| spent ssveral days picking up trash in the nature .
trail area. They used plastic trash bays and

gloves (for picking up glass) 'for collecting small
pleces of trash such as cang, ¢ld socks, bottles,
and papgr litter. Large object# such as car fen-
ders or sinks were brought to a trash collecting
point for later removal to a duzp. (See log by
Phyllis viall Cocper, Spring 1975.)

.
)

The group of children clear&ng the trail use rakes and
shuvels brought from home to level off the existing trail.
When they begin working on clearing the new section, they
borrow clippers for cutting grass and bushes and pile rocks
to mark where the trail goes. They decide to ask the sign
group to make signs with arrows that. can be placed at stra-
tegic points o help people follow the truil.

.Another group begins mapping the main trail by measurine
the length.of a string tied betwesn the starting noint and
the first point of interest. They are imediately faced .
with the problem of how to measure directional change, as
the trail veers slightly to the left before the first poimt.
One child suggests that they use a maguetic compass so that
they can tell vhen the trail changes ditection, and he
offers to_bring one to class.

The following day, the group beads for the trail armed
with a compusa, a meter stick, and thelr spool of string.

At the teacher's suggestion, the children measure and take
directional readings of the first two segments of the trail
_and then plot”these to scale on a sheet «f paper before
megsuring the entire/trail, They are confused by the sys-
tem of finding dirextion by degrees on a compass and ask the
teacher 1f there is an sasier way to fiad directions and
translate them anto paper.

With the teacher helping, the group practices a new way
in the classroom. Two people hold the string, one at the
atarting point and ancther at the first point of interest.
The children stretch the string ss tightly as possible be-
tween them. Ancther child a:an/; next to the taut string
near the starting point, places ‘a compass on a piece of
papir, traces around tt, and writes "" whers the naeedle
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points north. She then sights down the string without mov-
- ing the paper and makes a mark in the direction that the
string is strefched. She draws a line from the mark to the
_center of the circle to Indicate the direction of the string
g in relation to north. The circle she draws for the first
] mevsurement looks like this: - ) |

. When the direction has been recorded, the child at the

" far end -f°the string makes a mark on the string, and the
children measure the length of the segment with the metur
stick. After they have followed this procedvre several
times, the children are satisfied that they cam u3e it to

. measure the whole area. ,

N The teacher then shows them how to plot their measurements |
on paper. Arbitrarily picking a scale of one centimeter &>
one meter, they mark "North" at the top of the paper and
place a mark for the starting point near the bottom of the .
paper. They cut out the tracing of the compass and place
it sc that the center is over the starting point mark and
N is at the top. Then they extend the line of the cutout
on the paper. Their trial map for the first segment is done
something 1{%e this: '

‘ Narkhs
P.H‘l’*/ * )
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Before going cutdoors, the children cut out colpass
shapas to be used later for recording directions and making
& map. They mark each cutout with the name of the trafl
segment. The children decide to call the measurements S-1,
(5 desigvating starting poimt), 1-2, 2-3, 3-4, etc., %0 as
not to confuse them with the points of interest, whith have
teen nunbered 1 through 11. Later, when taking actual mea-
. suremer 8, they find that the trail sometimes makes an ob-

vious bend between points. In some cases the children take

~ several directional readings, and in others they merely

., guess at the amcunt of curve., The :hildren enjoy this ac-
tivity immensely and take turns holding the string and mak- AN
ing compass readings.

Children in one of the seventh-grade classes in

Athens began measuring their trail for making a

map., They invited one of the children's fatlezs

who was experienced in forestry to help them take
N the measurements. He showed ther how to szet up
markers at varicus poinss, how to measure between
points with a special tape measure, and how t> take
compass readings at every point. 7The children did
not complete their measurements in time to make a
scale map of the area cefore the year ended. (See
Loy by Ida Caupbell, 1973-1974.) .

The sign-paking group finds some pinc boards in the De-
sign Lab and begins cutting out aigns about eight inches
long to identify the points of interest alcng the trail.
They make signs for the eleven polats of interest as well as
one that says "Nature Trail--Start Here" for the beginning ‘
of the trail.. This group also makes several directional -
arrows for the trail befor. going out with the trail-making
group to determine the* number of arrows needed. The chil-
dren begin painting the signs, using ved for the puints of
interest and green for the directional signs. When the
initial painting is completed, the children paint white num-
bers and arrows on the signs. They nail some of the signs
qnto stakes to be driven into the ground next fo the tree
or othet.object to be identified. Others have holes drilled
in them o that they can be attached to low branches of
large trees with twine. The students decide not to put up
the sigus until the trail is completed because they are
afraid that they will be removed or disfigured hy other
children.

Cre
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The children in the first seventh-grade class 1n//,

' Athens to work on the nature trail identified trees

) to be included along the trail. A qroup of chil~
dran painted lare'e sheets of plywood and cut cut
signs for identifying trees and indicating the di-
rection of the trail, The children were able to
paint the names of trees on fourteen signs which
were placed arcund the trail before the school year
rided. (See log by Ida Campbell, 1973~1974.}

It is now Novexber and winter is approachiog. In a flur-
ry of activity before the cold weather sets in, the children
abandon all the things which can be done later indcors and
help the trail-making group and the mapping group complete

. their tasks. By Thanksgiving, the trail has been completed,
much to the children's delight (although there are groans
when someone mentions the. new layers of vegetation and human
litter that can be expected on the trail come springtice).

During the winter, the ghildren regroup to complete the
signs, work on the map, and write descriptions for the pac-
phlet they plan to give out to other clas.cs using the trail.
When the weather is fair the children cccasipnally venture
cut onto the trail, keeping logs of their observacions of
the winter environment. The trees which they have identi-
fied by leaf shape in the fall are now bare (excapt for’ the
pines), but they learn to identify a few of them by Lookihe
at the buds at the tips of the brmnches.

The children are fascinated by the variety of animal
tracks they find in the wood following snowfalls, and they
learn to identify rabbit, squirrel, and rouse, tracks. One
day the children spot a deer track and on another, a track
which looks like that of a ragcoon. These animals are added
to a list of animals spatted in the wood. Using ideas from
a bird checklist that a girl has hrought from 3 nearby ——N
Aubudon Sanctuary, the children masck the raccoon 3nd deer .
as occasional visitors; other amimals, such as rabbits, are

. listed as residents. . ‘

Tre children in a special fourth/fifth/sixth-
grade class working on Nature Trafls, obser.:3
many sig. s of animal and plant life in theix .
woods and a nearby park. They observed animal . !
tracks, noted winter -buds, and different kinds of
birds. They fkequqq;{y went out in the school
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o arex with spowshoes to observe nature although
they ware disappointed by the lack of wildlife in

these woods. (From log by Sandra Stevens.)

puring their winter walks through the weod the childven .
o witice flocks of wile birds feeding on berfies and wild §
.o .geeds. Ohe child suggpests that they set up a feeding sta- //’
tion cutside the classroom window go that they could watch
the birds more closely. “Besides. ” he adds, "we « wld help
them find food."
A group of children forms to design and construct bird
* ( teedors from wood. They make one feeder to hang outside the
. - windew sud one te sttach to the window ledge (after odtain-
’ tng permiagion frur the principal). Each child in the class
. donates & quarter for bird seed, and soweone brings in gome
synt which 18 put up for woodpeckers. ‘

At first, the bird feeder s not very popular; the bizds
zeen too timdd to approach. The children entice them by
scattering seeds on the ground in the direct?Hm of the wood.
They alse develop a system of watching the birds in secret
Wy peeplag ot of partially closed venetian blinds in 2
Jarkened section of the room, The ehildren’s favorite visi- e
tora are the woadpeckers, which occasionally come to dine
an the sast. The blue jaye cause great indignatiosp in the
ciersroom by chasing @211 the other birds from the feeder.

Some shildren call rhes “bullies™ and try to 3hoo them away.
The «Jass fuviteg other children to shaerve the feeding
\."\x aration frequently dering the whitvr,

) v
»

fn 4 seventh=grade clong in Titrd, Florada, a group
. 2t ok Mren corpleted 125 tases of parkdag points
st prgerent glowy the pature traxl omd declded to,
mabe hird fooders to'artract baxds olong the trpdlt .
The ol ldyen geﬁaned'tﬁvir ety focdorz apd wantdd
ex evep Saildiny then brewdiately, but the teach-
st Scbedens ded them to rodize that thow needed
to drofde Frut wn dimeandone,  When tho children
Cpetd ghosen the fore and divsnsiera of eho feodors,
tieg Begin cawing the prrfs out ot pleces pk wisd
! 3nd sttachden the s woaetboer.  (Fygn bog ki Hartha
PSS B L1 Lﬁ*-,’_,, o e - . ‘
¢ 1 ) ) T A i b , ) o
+ ; .
wesrehi b, thee other yraaps ;:xm;fn;:)w propacs Palarra-
ting on the sutote trafl s thal R <an he opened to the
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TRAIL DiSTANCES

s~ 135 »xe,t‘el"s
/-2 /5.6 m
-3 4.1 m

3-4 1.5 m
¥-3 10 5m
35 151
..ﬁ'ﬂ& 16 3nn,
6~-7 17 0m
T8 .Y w
£-1 12.5wm
Q10 0.1 M
lo~1 [ 2 Mm
=X 7 2m
XS 23.4m
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. school in the spring, The map group first decides on the
? . size of the map which will be included in the booklet to be |
¢ . distributed to other classes. They decide that the map will °
, take up one page, and they choose a gcale of 1 cme3 cm for
draving the trail. Then, using the -cutout tompass shapes
with directions for the sections between poihts,'they con-
struct the trail on a sheet of paper. When the distances
. N . between points is very short, they cut the compass shapes
' " ’ to the size of a coin so that they will fit between the
. points.
Their first effort is unsuccessful because thetrail ends
a couple of inches away from the starting point. After much.
discussion the children decide to use pins with thread at- |
tached instead of pencil lines for the second trial; this
. way they are able to move the pius around until the first
. . and last”lines meet at the star'’ag and ending point of the
- trail. The children number the points on their map and de-

A t ine the total lking dist £ the trail: 192 .
‘5 &ssafms TH‘S +r‘-€. l'\AS 3 ‘-I§zmcg:1dr:n : :apwgs sﬁgvm :narl:::u:'e 13555.m 4me i
Kwnds of ,eaves One kind " ' ,
l,\‘g +WD ,D$Cf a’LMCV h’) ~ " Ch.il.dren in one c:f the Cotuit clas§es n':easured

their nature trail and made approximations of di=~

rectional turns by drawmg rough maps as they went.
AlS 6he IOM a“d alLD'I"lff“ > 'They then used these maps and theJ.r medsurements

1 kee <~ to make i scale map of the traill' fheéy chose a
k'Md L\(S WL'D [O L_’QS I+ s ] scale of 1/2"€>2' for their map, which they made

'}D amw n(ar ~H1e ?djc ,Q on two pieces of paper each one yard square. The '
* ,children planned to transfer this map onto plywood
"H1C woodj‘ "ﬂ’)e .I:V\Oltdhs q.d "to place at the entrance of the nature trail. The
map would ident.ify the points of interest along \
?:O Weers made e 'QOM e . the trail. However, the school year ended before
the large map was completed. (See log by Phyllis .
: bﬂk \/ou aA \Mﬂ'ke r 00'{_ viall Cooper, Spring 1975.)
© leer from e rbcr's The '
The pamphlet group works on the other sections of the
l-é’AVQS kY SP'Q)/ pamphlet. A°list is prepared of all the animal life seen |
along the trail so that other children will knaw what kinds |
. of animals live there. Some children write infoxmation |
Figure B5-6 about: the points of interest from claass observations or re- J
ports from library books. . Each point is identified and a
short description written. One description is shown in |
o Figure B5-6. ) ’ ) . |
4] ‘ . ! |
Lory . » ! ;
L RS R *




The Iowa City class chose nine points of interest
to show to other -childten.  The whole class vis-
ited these "stations” and decided on the best route
that would connect them and make a nature trail.
The children who had fould these interesting things
conducted library research on them and wrote notes
} to use for giving speeches to the other classes
visiting the trail, Because the library did not
have enough information, the children asked re-
source people, such as the school principal, for
help with plant classification and natural history.
The children who did not give speeches acted as
guides during the tours. ’(See log by D. Kay
Frealand ,and Lloyd Barrow.) i ﬂlf‘

Other groups of children are writ{ng information about
the area around the trail. One group describes how the
glaciers descended and retreated during the ice age and
left the moraine that can be seen to the east of the*trail.
Another group writes a creative story to be included in the
pamphlet about the human history of the area. The children
‘tell the story from the point of view of the old oak tree

Mr. Phillips told them about the people in the area are in-
corporated into the story. 1In the tale, the old oak tree
gtarts out with a description of the young Indian boys who
used to catch squirrels in its ranches. Then the settlers
came and c¢leared the area of trees, so that it’ stood alone
in a cornfield. When the dairy farmer bought the land, cows
grazed under its limbs and huddled there during storms.
Once it was struck by lightning and a branch split off.
When the land was bought by the town, young seedlings grew
up under the old tree. The children end the story with a
N lament from the old tree about the teenagers who have par-
ties and leave beer cans under its aging limbs.

When all sections of the pamphlet are complete, the chil-
dren borrow a typewriter from the school office and take °
turns typing the text on mimeograph paper ¢ that it will
all fit onto a few pages. By the time the pamphlet is com-
plete, spring has arrived, and the class sallies forth to
work on clearing the trail and putting up the signs. After
a few weeks of work, the f{rail is ready for the first visis
’ ’ tors. 3

"The children hold a class discussion to decide how to

e

g

1C - 3

02

that has lived in the area for 200 years. Many of the things

present the trail to the rest of the school. The children

[N



QUESTIONS TO STIMULATE FURTHER
INVESTIGATION AND ANALYSIS

decide to give guided tours réiéne‘nlass at each grade level
and to take turns explaining the points of interest and an-
swering questions. They invite the principal to the first
tour. ° . :

They mimeograph copies of their pamphlet to distribute
to children in these classes. The guided tours are success-~
ful; certain children in particular enjoy 1eadi?g them and
are regarded as experts on wildlife in the area. One fifth-
grade class which/is given a tour of the nature tra;y seems
especially interested in how the trail was made, and /several
of the children are given skill sessions in measuring and
mapping by the tour guides. . ]

The children in the first class in Athens. to work
on the nature trail hurried to complete the trail
so that other people could use it before the school” -~ . .
year ended. The class gave several adult visitors <
tours of the trail while they worked, and they

staked their signs in the ground along the trail a
few’days before:-the school yerr ended. Some mem-

bers of the class gave guided tours to other sci-

“ence classes. The children in the other classes

enjoyed the trdil and asked many questions. The

only criticism the children received was that the

trail needed more directional arrows. (See log by

Ida Campbell, 1973+1974.) ,

'During a later class discussion, the children decide.to
ask other children if they would like to take over trail
maintenance the following year. Arrangements are made for
the formation of a school "nature club" for all interested
students to keep up the nature trail in the future. Several
children come to the first meeting of this club, and the.
group makes plans for expanding the nature trail ‘during.the
following year. )

¢ -

¢
3

¢ How could we make an aréa dﬁ the school propérty to learn
about nature? ’ .

e How could we show people the natural area near the schdpl ;
without clearing a path or changing it in any way?

L N
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Judith White, Grades 1-2
Adams School
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N

e How could we find out who owns the area we plan to -use?
How could we obtain 'permission for using the area ox mak-~
ing a traii?

e What kinds of things would our class and pthers like to
learn about nature? P

What kinds of things ;dght we find to include along the
‘trail? ' :

o What kinds of plant and animal life might we find in the
area near the school? How can we find out their names?

e What do the animals and dnsects we find in our area eat?
Are they food for some other kind of animal? If so, what
kind? '

o What kinds of things might we obsekve that show how plants
and animals help each other?...hoﬁ animals help other
animals?

e How can we tell how many there are of different kinds of
trees, flowers, insects, and animals in the area near the . /
school?: ' :

e What kinds of- interesting rocks might we find in the area?
How can we find out more about the ‘geology. of the area?

_' : o What kinds of éhings might wé find in our natural area

which show that people ‘have been there?

e How can_we find out about other people vho lived in the
area before it belonged to the schpol or park system?

Lo s/ :
s How do human beings affect the ng%ural area now? What
could people do'to make this area a better place for the
plants and animals that livé there?

@ How does our natural area change from day to day?...from -

season to scason? AN
e How can we tell what kinds of little creatures [live in the -
soil, pond, or stream near the trail if they are too small
to see with our eyes? , * . |
’ |
|

e How can we keep records of the things we observe in the -
woods (desert, etc.)?

‘
f ,

I2

[

, . .




How can we make a picture of our data? .
?

How can we design the trail to include as many interesting
things as possible? )

How can we make a trail for others to enjoy without dawmag-
ing trees or small plants? .

How can we map the traill so that other people can find
their way around it? ; . s

What kinds of tlHings can we do in the winter when it is
too cold or snowy ta go outdoors? What kinds of nature
can be observed through the classroom window? How can we
teach others about 1it?

How can we tell other people ahout the things we have

learned in our natural area?

How can we influence other children to respect nature and
the area we.have explored? .-

How can we privide for the trail to be cared for next year?

y

. - " "'Ihe Fldrlc\A pilnc Snale \S .some'\'\m%
cAlled Yhe Bl Snake Yecause of the Youd blow- N ‘ & ‘ .
. . 183 n01se he makes by blowng Ar out & Wis | o ' ‘ '

nese when distucbed
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C.'Documentation

1.

L0G ON NATURE TRAILS

by D. Kay Freeland and

Lloyd Barrow® Co
Ernest Horn Schocl, Grades 4/5
Iowa City, Iowa
(ﬁay 1976)

[ B
v

3

ABSTRACT

The teacher of this fourth- and fifth-grade class and the
science coordinator of the scheol system worked together on
Nature Trails with the children in the class. After a trip
to a nearby.park, the children were asked how they would -
show the park to other people, and they came up with the
idea of giving tours to the other fourth- and fifth-grade
claSSes, As they had only about three weeks to prepare a
nature trail before-.the end of schooll\they worked in groups
to develop the trail, vonducting research on various points
of interest and making signs to put up along the trail.
mhey received permission [from the park district before start-
ing their work on the trhil, Shortly before school ended
the childrern gave tours/to groups of children in the two
classes. Students at gach of the nine points of interest
gave speeches using information they ‘had researched; ether
students guided the groups along the trail. The class it-
self evaluated its efforts and two students made up evalua-
tion forms which théy gave to the other~classes. Almost
everyone was pleas that the. class had successfully devel-
oped and éxhibfq7é a nature trail in so short a time.

Before introducing a Nature Trails challenge, Lloyd Barrow
(Seience’ Cooyrdinator) and I took wy class on a field trip teo
Willowcreek Park, an area containing both playground equip-
ment and a woods that is only a fifteen-mirute wdlk from the
school. During the session before our trip to the park, Wwe
discussed what the children felt te be re@scnable rules for
the trip, such as staying in line, following my instructioms,
ete, .

On the following Mopday we walked to the park. When we
reached our destination, Lluyd asked the children to find
something intereating to show to other people. They could
draw a picture of it, describe it, or, if it were not living
(for example, a rock), they cculd brinb it back with them to

hd ?

*Edited by USMES staff
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our <weeting place--a picnic table. They could work in pairs,
but theyuwere'to stay on one side of the creek and not to go
into the water. .

For the next fifteen minutes, the, children spread out
over the area and wrote notes or drew pictures of the ob~
jects they found. Lloyd.-and I walked from group to group.

At the end of the fifteen minutes I called everyonn together
td discuss our findings. Because our time-was limited, we
started our retura trip. - . .

Back in the cla:sroom, Lloyd led a discussion about what
each child or group had found to share with the rest of the
¢ladg., Because the area was wooded and had underbrush and

-%13d Raimals, they saw many interesting things, such as mush~

roor- : "beaver dam," and poison ivy. One child's deserip-
tion - two things he observed is shown in -Figure Cl-1. Sev-
eral .f the students who were already familiar with the park
saic that they had found things they had never noticed be-
fore Tae children seemed generally enthusiastic about

thei trip. ' '

Du-ing our Mext session, we planred to' continue sharing
the rost of our f£indings, and so we gave the children the .
choice of helding class i® the school or at the park. Need-
less to -ay, they chose the park. For safety, we developed
sepe new rules for the walk to the park: - (1) stay injpairs,
(2) stay between Lloyd and me, (3) and keep your hands to
yourself., M . w

Before wo had gone very far, the childrens' high spirits
got the better of me, and I told the children that they .
could either ¢¥scuss our findings on the school grounds or
back in the ¢l .srocm--the park was cut for this session. -

. They chese to d: “cuss the trip to the park on the school
grounds, /but everyone's aftention span was still very short

and we didn't have a. very puccessful discussion.

Tloyd asked them questidis about things they'd seen in
the park. For example, was the twin tree two trees of the
saxe type ot of dl€ferent types? These questions helped
then td tealize that they npeded to be more observant out-
oide. , ‘ )

During the next USMES session Lloyd led a brainstorming
sesaion on how the tlass could develop the park into a na-
ture trail. ;e firet asked the children if they felt that
other people‘’dould be interested in the‘:h{ngs they had
found in the Park. This led to a discussion of ways in
which the par}icould be shown to people. A few children
came up with fhe idea of leading people to vaniocus points

of interest wiihin the park. One girl mentioned that they
9 .
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, could make a nature trail like one she had been on ptevi~
B ously. When she described the trail she had visited, the
. . children agreed that it sounded interesting and that maybe
. we could do similar things.

During the last part of the session we brainstormed ideas
‘for tdaks that needed to be done and questions that Teeded
to be decided when we made our trail. Ome student wrote
these on the board. Here is their list: 3

_ , ‘1. What to ahow .
- ‘ 2. Who to take . :
) S~ ¥ When to take then )
: 4, How to show . .
- S. Permission »
* 6, Pick what to see v
7. ‘Time to walk there and back
8. Hap o .
At our next meeting we talked about how these variou
things could be done. Here 1§ a summary of oux discussgu

on ¢ach point. . '

1. What to\show
The childfeg felt that thayfwanted to show the things we
had found on our ‘trip. ]

2. Who te take” sl ‘ v ?Qy

,This question caused considerable conflict because some
students wanted to take the entire schaol, others wanted to
take the sixch-g:ade” while others preferred either the
fourth or fifth grades. Me decided that taking the entire
school would not by, feasible, and the children eliminated
the sixth-grade. jThey decided to ask me to talk to the two o
other fourth- and fifth-grade teachgrs to find out whether
they wanted to uake their clase on a nature walk. \

1 . +

3. VUhen to takﬂ them

a.'t * e
There was no question about this, as May 2}--the last day
of USMES timer-was our last opportunity.

* 4o Howto ghow
K4

After myth discuselon the childrer decided to split the
#
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classes into small groups with one person from our class to
act as leader for each group. The groups would go from
station té station on the trail. ’

5. Permission

A group needed to be formed to dbtain permission from the e
park district. By popular vote, one girl and one boy were
chosen for this task. -~

6. Pick what to see

The children felt this was the sawe.as #l--what to show.
7. Time to walk there and back
por
The children, from experience, Yew they could tell other
clzsses that the trip was fifteen minutes each way.

8. HMap

. .
One boy, with class suppo~t, decided to call the park
district to see whether they had a map of the area.

During the next session, one of the children in the per-
nissien group reported that the park district had aRproved
a nature troil as long as no living things were destroyed
and the area was left the way we had found it.

The children.decided that we needed to visit the park
again to explore the things we planned to imclude in the
trail. Off we went to the park, and the children divided
into groups (mostly pairs) to develop the areas of interest
to be used as stations for the trail. Each group spent
about £ifteen minutes clearing the area around its station
of dead brush and litter so that it would stand out more
clearly. At the end of this time we all met ond began Roing
around to the various stations to plot our trail. ~°

Two girls had found the den of some animal and a rotten
log that had fallen across the creek. These two items made
up the first station on our trail. " A couple of boys showed -
us the second station--some toadstools and moss that they
had found around the bottoms of trees. We had time to visit
only these first two stations, but we plamned, to continue
this tour at our mext outdoor sessiop. -

We stayed inside during the next session, dividing into
groups to work on various tasks. One group of six children

1og
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ﬂay 1,187
Dear Parents . “ o |
We are plasning to take your

child to Willsw Cresk Park on Fridoy,

Moy 7 in the aftermon. Mrs Froeland

and H'r. Barrow Wil be coming witn
+us. May we houe your permissicn to

tale your child?

Child’'s name _:
Parent,'s sigmburc

'Thank you, v

Mrs Freeland® S
USMES class

r

P.S If it rams it wil be scheduled
for Horday, May 24. Please return -
tms note by May BT

Fiqure B5=-2

f . |

worked with the principal to develop a permission slip so

that- the other students co™d go on the walk. They wrote

“the slip on a ditto master and ran off f{fry copies. (One
sopy is shown in Figure Cl-2.)

Another group called the park district to find out 1f ]
they had a map of Willowcreek Park and.were disappointed to
find out that they did not. .

Another group worked on researching information-about
varjous stations along the trail. They were frustrated by
a lack of reference material in the school library. Most:*
of the information found on natural history came from ency-
clopedias; there were few field guides or other descriptive
books ‘available. Two girls who had found an animal track
in the mud near the creek managed to identify it as a rac-
coon footprint f£rom the pamphlet, Animal Tracks of Iowa,

- printed %y the state conservation departmest. The group

aloo enlfsted the help of the principal, who was an expert
on mushrooms,/in identifying fungi they had seen in the park.
The children were fascifited that an unattractive species
they, called "yuk" was actually edible. *

I{wotked in the Design Lab with a group making signs to
identify stations and fo mark the trail. They decided on
the ,shapes and sizes they wanted and set to work drawing
them on Tri-Wall and:cutting them out.. By the end of the <t
period they had finished five station signs and seven trail
signs. (Designs for phe two type§ of sigﬁs are shown below.)

Station

We spent the next session in the park. Before ieaving,
the students listed what they still had to accomplish:

1. pldn a trail

2, clear a trail

3. pass out permission slips S

4. spee the rest of the stations , ‘

.5, figure out how many more trail and atatinq
signs will be needed .

B 1u2
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. . i When we reached the park we met briefly and then each
group went to its station to clear the area and examine it
, for the last time before the topr, After fifteep ninute"we
cane together again td 'go over the seven stations on the .
trail that we had not visited on the previous trip. We were
delighted to find that the stations the children had chosen
"all conveniently fell into a nice pattern for a trail.
.- The third station along the nature trail was the raccogn
footprint found near the creek: While'the class watched, °
¥ the girls made a plaster cast of the track so that it could
be preserved for the other students to examioe. They left
the caat overnight and returned the next mofning to peel of
the hardened piastevr. The girls wrote a description of the
track and the process of making the plaster cast, as showmn
in Figure Cl-3, (The children used this description while
explaining the station to the other clasges.)

Station #4 was a dam that had been e iong ago by b
vers. The children were impressed that the dam collected
"pollution'~Smetal cans, paper, and other human debris-<and
kept it from going downstream, -

' , The remaining stefions along the trail were as followa:
S » Station #5 two very large trees that had 3roim together.
* , A ) Station #6 a mushroom growing on-a rotting stump i
:ZL o ‘e Station #7 another dam (this one probably man-mdde o
.. - X v s Cx‘f
. Thee ' g . — Station #8 hanging grape vines
Arceo ”:: oo Usck 8. Jmd o pny, vby Rorge.  Station #9 poison vy - )
\ Arccon oo maht o. Uaol e dup. B Anerthe 1 a. . : T

When we had visitéd all the stations, we spent the rest

ARoowe Tkoh) btcttuar we Lockrd sou 4. Lok
of cur time clearing a "trail" between stations by removing

.

. .
. i““; s & coat of tha ack A2 came Lr dead wood and litter. = Them we returned to the school. ’
/ N Cuth-ardle 4. cor, &M&m&f‘m o aave,  The six students who had prepared permission slips went
t’:“ ard mlh; Ore of the. oo z‘,m to the two other fourth- and fifth~grade rcoms to explaiv
o : Al powtd e el ants a conlawen, Thow coith, them and hand them out, L e
g made o coflae cith Aly muad  As our next session was the last one before we were to
N the artth the wolin . Fe Aecomol'a . lick (- give our tours, we met as a clags to plan our strategy. Be-
. b, AMacd the " Aol the ‘

. felt that we should have seven guidef and one or mere people

¢
X
N
&,
!

-

7’535&
b
RN
i
&
i
SR
;

Flaure H5-13

cause we were taking a total’of ﬂifﬁd’ents,, the class =

to explain each of the nine stationes We\ﬁﬁtded that part
of the class would go with Lloyd at 1:00 PY. to set up the

troil signa and station algns.

. would come with me at 1:20 P.M.

Then st 1:30 P.M. Nrs., Duncan's

*The rast of the children
and report to their stations,
clasg would start for the

park with Jim as their guide, and at 1:45 P.M. Mr, Trumnell's '

class would start with
One student came up with the

>

ey

Afne as their guide, -

ides that the yirls at th
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first staﬁig:'could gsignal the next group to start by blow-
Jing a whistle after each group had left thelr station. ' . . #

During. the remainder of the sessiom, the children who : .
vare going to give explanations.at the nine st tions con=- ‘ ) ~ - -
ok, tinued researching information. They wrote ndtes for them-

4 o~ selves cn notecards s that they could remerbér the infar- 1
‘ X7, mation. The boys at Station #6 (wushroom on & stump) wrote )

AQ‘IZ’gz the notes appearing in Figure Cl-4. . -, . M
' - ;j”.] .a Because the claes had decided that we needed eightoen . T .
¢ trail signs and nine stations signs, I tdok the rest of the - .0 ..
Yoa Wi [] n0#1 < € children to the Des¥fn Lab to finish making them. : ) :
, hole £ Cb ISO_ 4 q;émjs l,OF L-H’G On the-last day of our USMES unit (only a few duays bcforc\
develn q¢hno i 15 07a bg € %015  gchool endeq, . the weather.looked threatening but we decided!
P . n +heS€ o s dropping cat ¢y go. ahead with the tours. (We were glad that we did!).
through 4he h;/fg w hen -r/z&‘/ are, Thirteen students went with Lloyd at 1:00 P.M. to set up -
. % the signs along the trail. The children “ad trouble pound-
’ ing the signg into the ground. Unfortunavely, the pileces

The noles are knownaspor es . .
of ucrap wood that the children had used for stakes did not * ) .

. whary,

GXPIOIAJ e ]//a(}re
. . a
. mMean inj ﬁ!)'an}lpor els, Gree

= Bugs g€t Ingo heho

.L;n/ Blost ¢ he Fuddes ,
/ o’,/ @ rvf ‘e, ()

ricTeS ~

’7{f§ 6{/7<e4"

£ Word

le

f”?ffa

eagily penetrate the ground. Lloyd felt that wooden dovels 4

might bave worked better as stakes. Alsa, the children had
run out of glue for attaching the Tri-Wall signe to the
stakds, They had been forced to use pails for sowe signs,

and these didn't hold together very well when the signs were |\

pounded into the ground.

One group of students put up the station signs at the
various points of interest. Then the rest of the children
placed the directional arrows between these stations. When
all- the signs had been put up.(we hoped they would hold fer

sthe afterncon) the guides walked the trail for the iast tire
to make sure they wouldn't get lost. ' L

I followed at 1:20 P.M. with the rest of the studgnts.
The children reached their stations just in time, ag Nrs.
Duncan's tlass arrived right behind us. We divided her
class into groups of four; each group was gulded by semeonc
from wy class. The puides were not supposed to show the
way,.but only to redirect the groups if they lost the trail.

The program worked iike clockwork. By the time Mr.
Trunnell's class arrived, the first group of four stwlents
was just finishing their tour so that the puide wag avail-
able for another tour. . '

Besides the students and the two teachers, flve parents
and the principal came on our tours. The children at the

stations did an excellent job with their ‘.peeches, and there A

were many positive comments about the tours from both adults
and students. \ S
After all the groups had gene through the trail, the ste-
dents picked up the signs. Before we walked back, we had a
Tl
v
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- o .. . ) . short discuasiocn about the day. Tue children at thé sta-
‘ \ . . m ‘a ,mh tdons bad given thelr speeches a total of tuelve tihes; they
. . o . “ . felt that this was too much, but they,were proud of their .

efforts. They also felt the es had been halpful herause

' - ‘ 2 3 they had kept the groups mov: .
[ 4 ]
‘e W( ,Ct Aapd 'xx, : Bﬂﬁ% in the clghsroom, the children i our clasa wrot
) cvaluations of the unit, {(Two students' evajuations’a .
ghown "in Figures Cl=5 aitd CI-6.) The evaluations gnd stu=
. dents comments appeared to support cul oMM feelings about
Nature Trails, The'shor? clme span of the unit with am ex--
pected corpletiun date seemed to be an asset., Many children
were surprised that the txime had goné a0 fast. Several su-
dents indicated thal they wanted to nd the trail the fol- ” ’
lowing year,* They felt that Willew Creek Park had becore
an area of "theirs” that they were proud of and wanted to
sliow to family and fricnds. -
Two sirls came up with the idea of writing an cvaluxtion
fhrm for-the students in the other tus classes, They re-
c1ived. gupport from the rest nf the clam,. The girl’s wrote
the form on their ¢wn and rar it off on the ditto machine. .,
Purjpg the week following our tours, they took ‘the coplews tu
Mrs, Duncad® class and Mr. Trunnell’s class where they ex-
plained and distributed thoo. One evaluation form with 3
student's remark 18 shown-in Figure L1-7. . -
D w o The girls returted with. tke forms and redd them over be~ .
ear H® and 5P gradirg fore giving them to Lloyd and me. (Uifortunatelyy there was -
- ' not engugh time before the schonl jear ended to shew the
¢waluations te the cest bf the clabs.) The ether ntudencs”
commente wepe generally favorable and we wer# pleased with
thelr respordes to the naturc tours. '

- Fanqure as5-5
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2. LOG m&mmn‘rmm

by l‘hyl.n‘s Viall Cﬁaper*

Cotulr Elenentary Scheol, Crade &
fotuit, Massachusetts '
(Septenber-October 1974, -
ey ~June ,IQTS\)

Jae

ABSI‘R&CT

This teacher introduced the rlawre.:* Trails challenge to
two of her fourth-grade science classes during the 1974-
1975 schocl year. The first class discassed in the fall
the science topics that interested ther. ‘Since many of “the
topics fnvQlved nature study, they explared thmsccdnd-
qrowth ocak and pine weods surxc.undiq}g the scheol., They
discovered a petwork -of existing trails and began cleariny
the area of large amounts of litter and trash that had
been dumped there. The children collected leaves whick

they brought back to the classroom to identify, fXrst noke

JIng varicus ckaracteristics. Thoy grouped many of these
chypacteristics by cateqories, such as number of lobes,
nunber of needles, leaf shape, oppesite or alterpative

veins, t.u.., and then used tbese groups to help .ufcnt.éfg - .
Rhon they wanted to compare the size o loaves,

the leave
they ma::ured the periroter of the leaves and graphed the
moasurements, This class stopped work' on Natore Tratls' ih
the fall und dectded not te resups in the spring because
they were “invelved in other science activities,

The teacher introducedthe Nature Trails ::hancngu to )
mc»ther “i&zzfe class in. spring.. This class had becn
envicus of the other clis f'af work duringethe fall. "The
children worked on their trail in groups every day during

*thefr forty-five minute science perted. They picked up
trash arcund the area, ldentified intercsting goints to ig=
clude on the trafl, ard began mapping vartous side trazls,

" rme qgroup worked on measuring the rain tm.tkl between points

of interest and another added the rmsure"mt*ﬂ to ¥ind o
tatal length for the trail. A group of children used the
reasurements to rake a rough scale map of the trail which,
they planned to transfor to o plece of plysead and placy £t
the boginning of the trail. Ancther qroup of children
workosd on fdentd fydmg trees and staller plants a,tcsng the
tratls. The schoal ucor ended kbefore the whildren covld
finish thoedr work, hut they plonned to work on the trail
during the swrer dod to pregent it to othor clasges the
follnwing year, -

-

AEJfeed by USMES anaff . -
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Part I :
(September-October 1974)
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In the fall of 1974 I ifcroduced the Nature Trails
challenge to one of my three fourth-grade science classes.
We began work ongthe ‘unit by discussing what kinds of
scient@®fic activities the children had done the previous

_year. It turned out that the children had generally
learned science from a textbook by r&iding and performing
the experiments listed at the end of the chapter. They
had not been axpoged to redl problems while learning about
nature. We talked about some of the things that the
chiidren wanted to learn about this year, and theix. list
fncluded "animals," “trees," “nature," and "insects,"
 Since this was my first year ai the Cotuit Elementaxy }
School, I told the children that I whs curious about the .
wooded ares which surrounded the sehool. The children
proceeded to tell me that thierg were woods, overgrown
trails, a frog pond, and a Tw. Most of the children
had also come from anoth®€t school and were not familiar
with the area. One boy who was familiar yith the trails
suggested we go out to explore the area. he claes was
excited by this idea, and we spept the last twenty minutes
walking the trails and listening\for sounds. ‘

The f~llowing day the class went out-to explore the
opposxte end of the achool grounds. We decided to taka
paper and pencils to vrite observations in our "science
loge.™ At my suggestion each person sat in one spot aad
recorded everything he/she could see,~hear, or touch
around them. Some of the children returned to the class-
room at the end of this session with specimens of mosses
and leaves they had found.

The following day we went out once more and discussed
everything we had observed in the‘woudg},;xe made lists
& tht“things that children had jotted down. Several
children were disturbed by the amount of litter we had
found, and onc group asked if we could cleap up the follow~
ing day. Several children offered to bring trash bags.

One ‘girl also volunteered to bring a couple of rakes for
clearing the paths.

Since the children were talking about “trails” and
“paths,” I said that it sounded as i¥ they wanted to make
this arca into a trail.. Evevyope said "yes," and ome girl X
pointed out that when they yrre finished with the trail, - - ——--

- other children might use i " Someone else suggested get-’ - '
ting wood to make signs for the trail. )

A few days later I asked the class why It would be a
good idea to make a nature trail. Responses included the
following:

PUER
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(1). We could learn stuff by doing it.
(2); We could show it to other classes and then they
could learn something.
(3Y We could make it a nicer place to walk so people
_::could use it again: / .

We then listed ideas for developing the nature trail:*

_ (1) Name the trees. / ,
(2} Put names of plants and trees on boards and
nail them to the trees.
gz) Plant new plants in certain areas.
). Make log steps on a hill.
(5) . Name the paths; make signs.
«.¢ . _(6) Make arrows for direction on the trails so people
~ . won't get lost.
(7)\ Make a color code fof the path, l.e., main path=-
-\ \ one color on trees, pther paths--another color.
(8) \Use gtakes with ribbons for marking the paths.
(9) Place bird feeders along the path.’

»
«

!
$

' (10) ‘There is one cleared area which could be made
fnto @ picnic area or a place for holding classes

outdoors. : :
. During the next few days the children worked in groups
. clearing the trail and lodking for Interesting points te
include along the trail. I asked the children how they
were soiﬁg to decide which kinds of trees to include. They
replied that they would pick only living trees and would
as try to choose trees of different types and trees that were
interesting to touch. '
After about .ten minutes on the trail the children made !
the following nbservations:
(1) There -are a lot of dead trees,
(2) Most of the trees are some kind of cak or
some kind of pine.-
(3) There are more different kinds of sma}l trees/
' plants thon larger trees.
(4) A lot of the places we cleared arc littered
again. .

- ‘
*After the list is cimplete. the children might group their

ideas into major cafegories and then decide which tasks
Q needed to bé done first.~-ED, I
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/ The children noticed differences in the shwapes of trees*
iy which could help in identifying them., They collected
several kinds of leaves, and I showed them how to press
’ . them between pages of 'a book to keep them flat. We had a
class session on categorizing rhe leaves by examining their -
characteristics. The children wrote down.various charactér-
istics which I asked them to identify for each type of leaf
(see Figure €2-1). I asked the children to list the differ-
ent ways they could group their leaves. They thought of -
the following ways: . -

-=Size of 'leaves

~--Length of leaves -
-=Color of leaves «
--Pointed vs. smooth
~~Shiny vs. dull
~~Shape of leaves
~-Width of leaves {(fat-skinny) '
-~Broad leafWs. needle.

After we had discussed these characteristics, T asked }
* the children to take one of their groups of leaves and sub-
divide it into smaller groupings.. One girl discovered that
some of Ner pointed leaves had seven points while others
had five. Another boy found that some of his needie -
clusters were in threes while others were in fives.
+ We then began looking at the vein structure of the leaves
ond discussed th® purposes of veinsyfor tramsporting fluids -
in our bodies‘as well as in treés. One boy noticed that all
the lerves had hix veins in the center and other veins
branching off which were too hard to count. - I askgl if
there were any differences in the way the veins were placed,

T . ! z y» peine) a and one girl drew two vein structures on the board. Mer
. 7 N z he t [ drawing looked something like this:

- ! K £ 7 ~ - I tdld them this was an important c}naucteristgi in
’ - ‘ identifying leaves. We gave the different placement of
. . . L Figurs C2=] the veins the terms opposite gnd alternate, )
? ‘ " The children also traced €ach leof and examined the

g . outlines of the various shapes. We gave our oWn names to ‘
JERIC . : ] A ' :
.. . . . V 1 ".4 ' . o ’ , ) ).1."‘;) . . ,
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..'*li shaped. When I asked them which shape seemed to be most
common, one girl suggested that we line up all the leaves
according to shape and find out,
We .cleared an.area of the floor, drew cur shape symbols
with ¢halk, and tried to categorize the leavea 'we had col-
lected accordingly. -

PR » »

. [
[ the lhlpel' heart-shaped, oval, round, diamond, feather-

1O
l . ,

There was much disagreement over the pigkement of various
leaves.. Since some childPen were more interested than others
in working on this project, I suggested that a group of in-
terested children continue to categorize the leaves and
present their findings to the class.

While we were examining our leaves, two boys began argu-
ing over %ho had the biggest leaf. I asked then how we
could determine whichk was the largest, Some children re-
_plicd: '"Measure. them." We discussed how this could bz done,
Various children suggested measuring how long or how wide
the leaves were. One boy said that we could measure around
the leaves, but another countered that a ruler could not,go
around a leaf. I posed the queastion to the whole class:

How could we measure around a leaf? One of the girls saild
that we could oytline the leaf with a plece of string und
*, then measure the length of the string.

The children thought this was a good idea and we tenmed
up te work on beasuring the rerimetér of the leaves. I sug-
gested that each group malk a “string graph” of their mea-
surements .by cutting and pasting the lengths of atring on a
plece of construction paper after they had been measured.

I felt that this would be a good way fibr children t&.hf-nblc
to "eyeball" differences in' perimeéter of the leaves.

11

P




1 During the laAE few days of good fall weather the class
. worked outside trying to clear the area around the trails.’
. - . ) They-collected unts of trash from the area, and one
. . . ‘group tried to keep an area clear for making an Youtdoor
{ ’ . 2 classroom,” They made a sign requesting people not to dump
- * things in the outdoor classrobm and attached it to a wooden
~ . ) - stick vhich was driven into the ground. Other children
e < . . : . \ brought various small plants back to. the classroo iden~
- tify. 1 suggestéd that we plant terrariums to keep fhese
: - (. specimens alive. The children were excited by this jdea and
began bringing in jars for growing the plants they hHad col-
lected, ! ‘ .
: Cold weather brought our Nature Trails activities to a
. halt at this point, and we planned to resume in the spring.
) However, this class began a study of mérine biology in the
i ’ . ‘ winter Which absorbed their efforts. Since we had many op-
portunities to go out on the beach and examine marine life,
. they preferred to continue working ou this during the spriing
\ . ( ‘ rather than te&uming Nature Trails agtivities. .

S o o - S o
- L LAl e
B . 1
. o 3

] , . t \
4 * * ’ . * .
] - .
:
; . il

.

v . " Part X1 ‘ Children in one of my other.fourth-grade science classes
' (May~June 1975) had been asking me for some time 1f they could work on the
. . pature trail in the vooded srea around the schaol 'like the
\ other class did" at the beginning of the year. In mid-May I
asked the class if everyone were interested in going out an
. the nature trail to explore the area and to gee vhat they
’ . thought of it. Everyone aaid, "Yes," vehemently. I told
. them that we would spend this worning's science period ex-
ploring the trail and that they could take thefr sclence
- o logs ‘to record observations and feelings if they sished.
_The general feeling when the class came ‘back from ‘inves-
\ tigating the trail'was that it needed a greatydeal of work
- and that ‘it had become a "dump." T agked the clilldren 1f
ﬁgey xould be interested in fixing it up. Everyone said,
es. , O
1 requested suggestions about how the trail might be used
if we improved it, an¥ the children replied that our swm
; - ’ ' class and other classel could go out on it and that other
“ children would enjoy/lsing it. One boy sugpested that we

Q. : 11z oo
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make trails with asigns to follow. Another thought that we
could make signs telling what kinds of trees there were.
Someone else wanted to clean up two areas he had seen that
would be good for picnic areas. Before beginning any of
these gctivities, we ‘decided to gpend more time on the trails
familiarizing ourselves with the area. '
We returned the following day to explore the trails and
the woeds. I suggested more strongly that the children re-
cord ideas for making a nature trail as they went. Everyone
decided to.take his/her science logbook, and we spent twenty
to thirty minutes outside. X .
Wheo we returned to the classroom, I asked the children
what they had seen. One group of boys said that they had
fo veral good trails that werp overgrown and needed to
be cut back. Another groug felt strongly that we needed to
keep the area clean., I asked them for suggestions about how
we might do this, and ‘they replied that there gshould be signs
stating that thé area was a nature trail for valking and ro-
questing people to please not litter or dump things on it.
Another group felt that we ‘shuuld make a large map at the
entrance showing pcople the various treils they might take.
I asked the class what urder all these thiogs should have=-
should some things be done before others? ALl agreed that
clean~ug must be done before anything else. We ggreed to
spend the remainder of 'the week exploring and to bepin clean-
ing up the trail the following week. . g
The following day we held a scavenger hunt and, workiog
in pairs, collected samples of thaiaye found in the woods.
If the children did not waat to pick the itenm, they showed
it to me and then marked it down. We spent the last few
minutes of the sclence period indoors examining our Hf Indiogs
and trying various ways of categorizing them: sreen things, |
Jong thingd, round things, things with points, things that
grow close to the ground vs. things that groy fn hipgh places,
things that could be found in winter/vs. things which were
new in the spring. ’
During the next class session we nade plans for beginning
‘our Nature Trail activities. The children listed the irpor-
tant things that needed to be donu: -t

-

1. Clean up the trail .

2. Make a map of the trail -

3, Identify various things to be included
along the trail . o .

4. Develop a system of marking the trail.

i S
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The last item on this list generated some discussion as
we talked about whethet we sbould have the same trail for
coming and going or two trails, onz for enterfng\the woods
and une for leaving. One boy suggested we uge reéd marks to
Indicate the trail entering and green marks ndicate the
trail, leaving the woods.

Mrst of the children seemed to want to use wooden zigns
rather than metal markers. One boy asked 1if he could bring
1in a hatchet to help make new trails. After some discussion
we decided to choose the existing trails we plannud to' in-

. Llukoln the trail before deciding whether it wou{d be nec=-

essary to make new trails.

We spent thé last few minutes of our gcience peried- that
day finding spots which needed to be cleared of litter.:

Some of the children took "before" pictures of these areas
to document what they looked like prior to clean-up.

On Monday ‘of the following week the children arrived
armed with plastic trash bags, burlap sacks, and paper bags.
Since only ont childUhad brought gloves, he was chosen to be
the "glass picker~upper" for the morning. We discussed what

“was trash and what was not and what should be done with it.

Dead branches and sticks were to be left in the woods.

. Large objects such as car fenders werc to be carted to the.

"main dump area," an area wi agrecd_pust remadn, at least
temporarily, as a trash colloetdny pbint since a large dump

_____

truck was necessary for xem ing. all of tne trash left there.

During théir trash collelting activities the children
found everything from old socks, kitchen mixing bowls, fen-
ders, car batteries, and many bottles and jars to a large
sink. After about twenty=five minutes of cleaning we had
five full trash bags and several partially~f{licd baps of
trash. We decided that we still had a leng way to o and
planned to continue cleaning up the next day.

After clean=-up the next day we returned to the class to
disrues what te do nezt. About one-tldrd of the children

, decided to continue cleaning up the area. Snothexr third

planned to explore new tralls, making a rough mAp 25 thuy
went, The remaining third wanted to begpin marKing trees on
the rmain trail, which is T-shaped. I asked this group how
they planned to determine which trees to mark. One boy
suggested that we mark treeg at intervals of a certain nun-
ker of feet along the trail. Ancther koy countercd that
treer might not be found at those specific points, and 4
girl segpested that they just chowse appropriate trees, The

proup decided that we could measure between the points chosen

4nd uge the measurements for making a scale map of the trail,

65
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During the next few daye the three groaps worked hard on
their vardous activities. The clean-up group continued to
remove litter and, after making a final sweep of the area,
agreed that all thestrash that rould be removed hdd been
picked up. No new litter ‘appeared during their clean-up au-
tivitfes. The children in the trdil-finding group were ex-
cited by some of the mew trails they had discovered and had

. begun making rough maps of them.. The trail-marking group

had ‘trouble deciding how to divide their labor, but they
finally agreed to have one person neasare the distance be-
‘tween peints with a carpenter's ruler, another person add uv
the meaeutenénta, another mark down the total numbers, and a

. fourth make a small mark on the tree with spray paint to

show that it was a point on the trail.
When these tasks were more or less ccmpleteq. the chil=-

dren decided to regroup to work on new projects. The groups

they chose were——

b

1. sign-making group

2. group for cheosing trees for gigns and
measuring distance betueen markings in

' preparation for gakinb 4 scaled map

(continuation of former group) '

'3.. group for u#ing calculator to find total
distance of .major "T" trail (would work
with Group 2) ~

%. map~drawing group~

5. identification group (for claasityi@r trcms,
and plants). ~r ‘ .

When cne boy said that he folt we sheuld find out che
nazes of some of the trecs so that other people could learn
them, 1 asked how we cculd pass on this information te other
people.  The children had two important suggestions:

1. Artach the names on the trees alenpg with -
signs marking the t=-il. ‘4,

2. Make a pamphlet with a map and identificatiﬂn

" key with a nusber correspouding to the ocne on
the tree. ("Then Lhe kids could just look 1t
up in the pasphlet.")

Thig second fdea scemed to be the most popular.

The children decided that the directional signs they
plamied to make should dgsignate the number of a particular
tratl. Trail #1 would be the major trail while Trails #2,

3, 4, ctc. would lend off of Trail #1. The mini-xap they

tesy »
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| ! ‘ - intended to draw would show the various optioms, I asked
. : « : the children if they planned to make a large map of the
| ‘ ) trail as they hed previously indicated, and they decided that
. . ) . . 4t would be good te have a large one either in-the school or
R legen at ‘the begiuning of the'traii, \
| \ Fon Braford 255" ivw For the mext few weeks the children worked dilizently in
M . old their separate groups to complete work on the trail., The
) / | sign group brought in several pieces of wood approximately
. | : =7 ‘eight feet fong. They decided that signs should be six in- -
' ches long and began marking off.the boards, finding that sach
: . board could make sixteen 6" x 3" x 1/2" signs. When they had
finished measuring, they sawed the wood and began sanding '
the signs. T, ’

When they had made the sigus, they held a discussion to
detarmine what to put on them. They decided to wait unt
the trails to be used had beer determined. They then ma
letters on the signs for five of the trails, writing T T2,
etc., and leaving space for names of trecs if these were '
desired. They brought.in green and yellow yacht paint and

pleted,  uging green for trails going in and yellow for trails
going out. "I found an aide to werk indoors with this group
wvhile I went out with the other children. ’

The. group measuring the main trail continued to determine
distances between trees which they marked along the trail,
When they had completed the measuremants, two childrea vorked
with & calculator atteaptiung to compute the total length of
the main "I trail, Their first efforts were not successfu.:.,
They had tried to convért measurements in inches to feet and
had ended up with pearly the same number of feet as they had
inches! During Xhe following session I worked with them, -
and we uncovered one of their problems~~they seemed not to
te using decimal points in figuring calculations. Our re-
sults were much more reasonable the second tiwe. .

The group mapping the trail worked in subgroups making
rough maps of ‘the various-side trails. They made these maps .
ty walking the trails, measuring distances,, and noting gen-
oral directional changes by moving their lines to the right
‘or left on their paper. One of these rough maps of part of
the nature trail is shoun in Figure C2-2. |\

) -The children: discussed which trails o include on the main
Fpgurs Co=d map, deciding first to work together to see if they could .
combine their different maps into one. They found several
» d4gcrepancies in the varfous maps the children had made, and

S, o . they walked these trail segments as 2 group to iron out their
differences before making a comhined map. Part of the group
alse began to examine sequences of trails and to decermine

began painting the letters on the signs that had been com- .

- ' . Cos S ' 1‘")
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how they could.be numbered. These children also began plan-
ning the best appearance for the final map-~how it should be
labeled and whether it should have a tegend.

The map group declded at first to work in various sub-
groups on drawing their rough maps to scale. Two boys read
the USMES “How To" Cards on sgaling and then began working
on scaling the maps they had made, Another group of girls

" read the "How To" Cards and decidgd to work on the exercise

-given in the cards--scaling down a\playground of 100 ft. by
50 ft.~-before working on their mapy. Working as a whole

" group, the children chose a scale of 172 in.es2 ft, They put
together two large pieces of plain paper, each 1 yd. by
1 yd., and drew the map to scale using all the measurements
of traile that had previously-been calculated. They made
marks on the paper at half-inch intervals te figure cut the
Jength of the trails on the map.*® ‘

The ehildren coxmpleted this map ond tiicd it out on sev=~
eral children not involved in taking it to find out if it
could be clearly understocd. The children planned to trans-
fer it to a plece of plywood senled with comtact paper or
lacquer to resist poor weather. They decided to place the
map ac the beginning of the trail so that it would bs help-
ful to everyone walking the trail.. .

Two children broke off from the mapping group and kegan
lining the trail with dead logs and branches.

The identification zroup was slow in getting started.
Puring the first few class cessions after the groups were
formed, the children in this group-explored new areas of
the woeds, searching forrother trails. Then they worked on
tying back tree branches that weve across the major trails.
Finally, they began collecting leaves to deeide what types

" of things they could try to identify. They looked at gome
backs that 1 had brought and begap deternining what kinds
of trees grew aleng the tralls. They stuck pregsed leaves
to picces of paper and wrote the namee of the plants under-

# neath, as .shown in Figure €2-3. When they had identified

all of their sauwples, L asked them which: things were most
important to Yook for in figuring out what kinds of trees
the lesves came from. They mentiencd shape, number of
points, and types of edges. We discussed scveral shapes
they had found: round, oval, and diamond. These had been
detesmined by drawing cutlines of the leaves and categoriz-
ing the rough shapes., We counted the "fingers” of the dif-
ferent caks to sce what the dif{eruncae were hotween typeg,

*The children might alsn make their mapo on large sheets of
manila graph paper with half-inch square grids.--ED.
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I showed them the alternate and oppositze types of vein pat-~ -

terns on different leaves. The group also worked on iden~

tifying other kinds of plants. By the ¢nd of the school
year they had fdentified several different vaks, two ever- .

- greens, ferns, lady slippers, -Indian pipes,’ poison ivy, poi- N 4
son sumac, and reindeer lichen. N

In the midst of this group activity I held a class dds!hs»

sion to help refocus on the problem of creating a trail for v oo

other people. I asked the class if they ‘had thought about

how we might introdude the trail to other children. They

had several suggestions: f

1. We could give them written directions and a
map and see if oBis could follow the di-
rections.

2. We could teach some how to use a compass and
give them compaes directions to a particular
place or tb a prize. )

3. We could make up a ecavenger hunt for .them .
to use,

4. ,We could ask them to fiund, e.g., two different

, . kinds of oak or direct tuem to an area, €.g.,

- one square foot, which they would examine te

’ ' ] gee fhow many different kinds of things k:hey

f could find. [

! N 5. We could make up activities like "Find the

’ tree: with the biggest trunk on Trail F1."

——-,—-———-,ﬁ———-——.—-—-.—-———____—._...—____._r
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! ‘ The school year ended befox:e we had a chance to finish

: the trail or to take other classes on tours around the area.
We hoped that we would be able to meet during the summer to
finish the nature trail, but my schedule was too full to
include this activity. Our hope is that the work we began
has been useful to other classes obsexrving natare in our
woodlands . e
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3. 10G ON NATURE TRAILS ~ r e ‘
. . by Ida Campbell® ABSTRACT v ]
Hilsman Middle School, Grade 7 . . Two seventh-grade classes worked successively on design-
1At:hens, Geargia ing and bui‘!d.ing a nature trall for their school during the
(March-May. 1974, - 1973-1974 and the 1974-1975 schocl years. Both classes ’
- Oct:ober—NoYember 1974) spent nearly every science period on Nature Trails activi-

ties during the months involved. The firet class planned
and cleared the trall. WNith some help from a forester, the .
. children ldentified trees alony the trail and censtructed '
: signs to label them. These signs and some directional ar-
ows were put up shortly before the school year ended. 7The
* .. : children *1so took soll samples in their area and compared
) the texture, color, and molsture content of soil at differ-
ent depths snd in different places along a slope. With some
help from another sxperc, tha children began mapping their
trail by measuring distances betwesn markers set up along
the trail and also taking compasz readings at ‘these points.
They wrote their measurements down but did not have time to
fakp a scale map before the schoel year ended. During the
lagt few doys of school, several children gave tours.of the
completed trail to other classes. The children were pleased
with thelr results and proud of the compliments they ro~
ceived on their work: : .

The following year, th2 same teacker introduced the Nature
Trails challenge to anothéy seventh-grade class. These chil-
dren had many ideas about what could bé done to fix up the
trail, but they had time only for cleaxring the path and
lining it with fallen tree trunks. The chiidren employed
various physics principles, such as leverage, in flguring
\ out how to break up logs to line the path. Some children

e also gisposed of trash found along the trail. One day dur-

ing this outdoor activity a roy found a rattlesnake, which
- provoked ruch anxiety and discussion. The class also iden-
’ tifled trees along the trail so that they coculd put up the .

signs rade by the previous class. During the year the
signs weré torn down, and the children could not figure cut
a way to involve other students to aveld these acts of van-
dalism, = However, the class still found the trail useful for

t

- ‘ ) . ) studuing fungi, mess, lichen, and insect life later in the
, . year,
!
. . ' .
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Part I When I introduced the Nature Trails challenge to my
. (March-May 1974) seventh-grade class in the spring, the children were ex-
y . , - cited by the idea of working outside. They immndiately !

. ‘ wanted to explore the surrounding wooded area. Before we
e ventutred outside, however, we d?scussed conduct for working
cutside and made the following rules: X .

1. Stay uithin sight of the teacher. . "

2. A whistle will be blown to get attention--
you must gather around the teacher or, alde
who blew the whistle.

3. Do not pick anything unlecas asked to do go.

Our principal went with us on ocur first exploration of ~
the woods. He showed us the property lines and discussed

. how far the trail could go on property nct owned by the
school. S8ome of the children went with him through the
thickest vegetation in the wooded area while the rest of us
circled around to see wherxe the paths went.

One group found the skeleton of a dog which still*had
patches of hair stuck on the bones. The children felt that
someone had hanged the dog because therc was an electrical
cord tied around its bones. .The children were very upset |
by: this, but-they decided that it might make a good point 1
on the nature trgil,

I had asked the children to note nhether all the pine
. trees looked the same, and, during our class discussion the
following day, the children agreed that there were distinct '
differences. One girl had collected. .some pine needle clus~
ters from different trees, and she noticed that some trees
had needles in clusters of twos'and othcts in clusters of
threes. -

Before we started working on the naturc trail, I posed
the following qucstions for the children to angwer:

i

egtiond: ' ‘
1. What i3 a nature trail? ' ' .~
2. What things would yuu etpegt to see on a nature ‘
trail? \
3. Have you secen any intereating things outside that
we should include in our nature trail? . - o
\ 4. Uhat should be our next step) In making our trail? S
5. What things do we want to learn from our nature . . .
- trail? N ‘ v
. 1;,:2 : - &bout: to o
’ (1) Animals  (2) Plants  (3) Other | T

N . ] |
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The children recorded their'sugge;tdons in groups d%‘
ek three to four. One group's suggestions are shown in Figure
sificloBoren | ¢3-1, /

: -
&%ﬁ““‘? * “hen the children discussed their suggestions the: follow-
Tele pakrich ing day, they noticed that different people expected’ differ-
. ent things of a nature trail. The class decided that the
v %ﬁ%‘g&cﬁg g&nrgboﬁu best idea for the next step was to fin.% intéfestivg things
‘na‘m ? and to make signs. . : '
., - We tock a trip outside to look for interesting things to )
Q - Va0 a identify along a small portion of the trail through the .
forest. The children locked for other kinds of trees be-
i n‘\g\ata,:;a wmeg;r ig p\m\’g.—j At sides the pines, which predominated, and one girl noticed a
: an‘x&a\% - "dog tree” (dogwood). The children decided that there was
. | o came “a natore and e emuﬁh varicty avong thr.; trees to produce an interesting,
- ’ - tl'ﬂi . ’ ’ !
@?g*o;h‘éq? m‘ wﬁ,\,:g&.cm‘d‘ *o 1 c¢flled the Forest Service for information’on identify-
aDlants and  anionalsg ) ing trees, and a forest ranger agreed to work with the class
* @G & o “\ma“% ’ and give some inforral lectures. The ranger they sent began
g' ““Z-“ and ‘am‘bec‘:‘m . by discussing the difference between evergreen and deciduous
@‘ . nkerad trees. He said that it would be hard to find Jifferences ’
;2. \{0\) 58?“%‘,\ [\ ‘“, ;.ll 4 between -trees which had dropped their leaves during the win-
aniNgS - outS: VS “’“’i‘ A\ oW ter, but he pave us soze clues *~ watch for, such zs bark,
incdude on oo nature Trail & berries, and buds, . '
A the bores ragether . The children wanted to make a pond in the woods as an
gAnd b up Suns extra attraction along the trail, One boy suggested that we
Q*P"* ovt Flowers put rocks or ‘plastic in’ the bottom to keep the'water from
. 8&3" <omre clm’xvs a¥) gecping out, I reminued then th:t we should keep the trail
' \ rat ‘5\‘00\9 ‘ce oot *‘_‘b‘i‘"*‘ wsla B natural-looking as possible—~perhaps we could dig a hele
in mnaking our NaTUE2 Tral - and allow it to £411 up with raimwater, :
., Ackan the trall cu¥ The children werc concerned that the water would drain
. Bpot <fgne cn the tree to tellywu  y¢ gnd that we wouldn't have enough rain to £ill it. Our
' . were you going . O&KR=>  aide cxplained that her husband had made a pond which hed
. et i 3 4 stayed filled with water, and we discussed how soil could -
. 3“‘:)25\ “Df;qj)?i’hﬁsmm?‘%“ 2 © reach a saturation ‘point, prevepting the loss of water secp-
‘ PR 2300 AN » 8 P b LTOP i N R .
' N Bhoot: O Anin s e One boy supgested that we d:h hole at the bottom of a
. @Plants - slope so that we could cateh as murh runoff as possible.
. D0thers . The clase thought that this was a goad idee and decided to

. Acimal: whot lenu of crumial 842 puxsue 1t, but several ‘children were still’eoncerned that
out there. How ey e how *hey we would not have enough water to fill a pond. We decided -
' ‘ Commuumeaty Hu #}@;’ buikl Théte. that, in sclence, we couldn't always know how an experiment
. harnz= . would turn out, but we could make a hypothesis and hope for

‘ : Flarrtes: Hom ey gaces wlat Avx/  the bestl . ‘ '
or aclor Hey aee. " ~ i
*The children might discuss whether the experiment could be

Filgqure £3-1 carried out on a small scale and the results subsequently A

) . discussed.—ED. o l
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When the class went out to select a spot for making the
pond, the principal came with us ‘to nake surewe stayed on
school property. With his guidance, the children selected
a shady place lower than the surrcunding land, We decidod
to build a dam to hold back the water in the depression,
dnd some of the children set to work on buildifip up the
dam and packing the dirt firm. Other children began clear-
ing pine needles and leaves from the floor of the pond.

During the next few sessions, one group of children began
digging the pond. Another group took the iniciative of rak-
ing away pinc uesdles to make a path from the dirt road to
the pond. They discussed the best place for their path
first and decided that it should branch off with one fork
leading to the edge of the pond and the other going around
the side to the back of the dam. This path would lead back
to the dirt road. The children beat down briars and pulled
up vines to make the path. Three boys lined the path with
roz&g and bricks to rake it easier to sce. e

2 held a class, discussion té determine the next activi-
ties to do for the trail. The children wanted to mske
signs for .the trail, but realized thit this could mot be
donr until we knew what types of trees grew In the area.
While some of the children continued working on the pend,

e rest of the class read library books to find informi-
tion on twig and leaf characteristics and pares of trees.
The children decided that they preferved to work on idin-
tifying trezs themselves at first rather thaa asking the

Forest Ranger to help them.

We had a series of rainy days during which it was too
wet to work outside. The class went on a fleld trip to the
University of Georgia to observe their nature trail. The
guide was very informative and the children listened atten-
tively to him. On the way back the guide acked the children
to pick up some trfsh from an overllowing can and ovphasized
the need to place/trash cans along a trail spd to post signs
asking peoplc noy to pick plants. . N

When the ground was drier, the children raturned to the
woods to make their pond. Sezme of the children.made drain-
age ditches to channal watet into the pond. They packed

‘down the dirt on the danm wall after ;;‘gcaned to be builr

high ehough. . oo . ,
When we had progressed far enough on the pond, the clasg
agrted that our most pressing nged wag to declde ghere the
resfof the trail should go snd to make the path, The
children decided te rake a trail comnerting the pond with
the dog bones which we had found on our first vistt to the
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woods. This proved te be difficult, as the woods werg very
denss, and we had trouble finding our way from cne point to
snother. Finally, five boys found # way to get from the
pond to. the dog bones, and we decided to use thelr route
sin~c no one could thirk of & better way. This way took us
theough & burned ares which we decided wag probably ceused
by an accidental forest five. o

The class warrhed a £43m, “How Nature Protects Animals,”
which stimulated 2 discussion about the kinds of animals we
might £ipd along ouxr nature trail. The children listed the
birds they had seen as #parviwa, blue jays, cardinals,
crows, snd robins. We talked sbout how nodse ‘gigbt: scaxe
birds awsy amd how plunting sezd3 and putting up bird feed-
erz might sttract them. ADfexr resding gore about birds and.
their habits from a pamphlet,' "let's.S.E.E.," a publication
of tha Georgia Conservancy, Imc., the children decided to
valk quietly along the trail, to avoid wearing bright colers,
aud to be more cbservant about bird lifc in the woods.

On our way to the pond the mext day we spotted a bird's
rest, In rhe pasphlet on birds we had read that adult
birda would not gt mear a uest which had been disturbed,
and one girl reminded us that we should leave it alone.

The children were generally more obscrvant of wildiife 1w
the woods after aur indesr readiny and flim-vatching scesion.
To =a¥e our path betwcen the pord and the dog bones, we
tied the ¢nd of a huge spool of string to a tree mear the
pond ond followad the five bays on thelr trail ‘to the bones.

fme boy pang & 8eng about “dragging yous feet,” so we did
tiis to help start a pathway thxough the deep pine strav.
As we made our way back, I had misgiviogz because our pro-

pased path went through denue wonds .nd required aluoet
crawling under tre¢ branches azt tires. Tae naturalist at
the Botonical Cardens had told us that a ¢rail should be
casy tainollow. I decided to ask the children for augges-
¢ions about how we covld improve vur pathiay. '

We discusoed the est way to begin clearing the new path.
One girl suggested that we leave the string up eo that we
sould follow Lt to our destinetion. A boy suggested that
pesple 1ine” up aleng the route ard evach clear a scetion,
another boy lnsisted that we should only clear a littie at
a tice to be sure wo were golvg the ripght way.




D vt roud

¥hen we went outside’to sur woods, I reminded the chil-
Jdree of what the naturalist at the Botsnical Gavdens had .
said--~that our trail slould take the easiest route. he
then choge & short distance from the dirt road and cleared
. ‘a path aluog this degment.X This metod seered to work
well, and wo continued planning the trail as we weunt aleng.

In spite of our efforts to choose the casiest route, we
could not avoid cutting dowm Geedlings and tree branches
which grew In the way with a saw borrowed from the shop
room. At one point, the children who were laying out che
path laid the string tco close to some houses, and the
class had then move the string to another section. The .
children wsed, rakes, hoes, and clippers to clear the trodl
and cut away vegetation which grew in the way. . .

The class decided thar other groups should be forred to
work on narPing trees along the trail, identifying them,
and making osigns for them: I asgked the children how we
zould fdentify trees outside, and one girl suggected that
we take our “tree books” with us to find out what kind of

#The children pight explore different ways to get through
the woeds, making notes about problems oncountered and in-
teresting things to sce on the different routes. The dis-
tance of the rost lauteresting routes might be meawured later
ard the trade-offs awong distance, difficulty in making the
trail, and intctosting points diacussed. ==ED.
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trees grew in f}he area. One boy said that the tiees we
decided to include along the trail should be growing next
to the trail, and that they should be differedt kirds.of
trees. The children formed a committee to pick the txees
, “ for identification and to tie strings around their suggested
. C specifens. The class would make the final decision on which
trees should be included. . L
. Three girls who showed no interest in working outside
with, the vest of the class on the trail made a bulletin
board display of leaves we had gollected and began designing
signs for identifying trees along the trafl, The shop
teacher gave us wood, nails, and paint for the signs, and
the girls drew outlines-for the signs on plywood.  The oniy
; guidance ¥ Rage them was to tell them to be sure to place
the paper' pattprns side by side so that there would be no
wastage of wood, , )
The entire’ class stayed inside onc day to watch a movie
entitled YPe Temperate Deciducus Forest." This film .
A;Q < showed thc interrelationship between organisms living in the
/ forest and Iow animals eat other animals as part of the ’
Mrec oo 1101 nntural food chain. I ouked them to think back. to the be-
oty e % ginning of the movie and to tell me where the food chain
/-7'“‘3“‘7- begins, The children remenbered that plants arc the basie
. of lifc. I drew a food chain on the brnayd which the chil-

-y
.

Plosts

N . dren dictated. One child's copy of our food'chain is shown
TemeA s aoveno\~ in Figure C3-2.% a4
Later in the week I noticed that two boys were acting -
bored with the trail because therc were not encugh tools
die & for everyeme to work on it at once. I asked them if ‘there
were anything they could do to make the trail more interest-
inp, and the boys suggestcd planting flowers. I reminded

! Figury C3=2 them that we should keep the trail as nacural-looking as
. | _possible, and they decided that they would dig up wild
; . flowers from a f£ield to plant along the trail. ¥hen the
( " boys brought up their idea in class, one boy waried them to
: : be sure to dig very deep so that the gﬁ’i‘ft systen would not

be destroyed.

Another teacher in the school brought im six clumps of
wood violets for them to plant. The group of threc boys
took a wheelbarrow, two watering cans, and three shovels
that I had located vut on the trail. They sxrveye'a the ™ — /
woods for the best location for the vielets and chose two
sites which had partial sunlight. .

. *The children might discusg how tbis#:mwlesige wight be
f ~ . passed on to those gho would use the trail,~~ED, i
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Van iéfiﬁf
Sign. design  Patricia®,

We ofe working an Signs.
Frint We got ©ome wood and,
then we Meabvre off blodkd on
the wood with pypen Rfer we
Cinwh doing thet wa deade Yo cot
#he blacks and atrow ouk But we
+hought that "L we Pant Yhe hole
Hhing ferst

Figure C3~3

One of the boys directed the other two boys to chop up
the clods of dirt. He told them that they should put pine
straw around the violets so that the dirt would not dry out

‘and the violets would not be choked by grass weeds. When

they had planted the violets and spread pine straw around,
the two boys thoroughly wet the surrounding area with water

-%tom their can. They repeated this procedure for the next

glte. A

The forester came again to our class to help us with
identifying trees. Hé brought with hinm several "Native
Trees of Georgia" booklets and asked the children to iden-
tify a pine tree which he had picked out. Ode child looked
at a picturegin the book and guessed that it was a slash
pine. An child reminded us that we should check needle
length, and, easured the needles and found that they
were six inc . We found that the bark and needles
fit the desdriptid® of a loblolly pine. ’ -

The forester helped us tell the difference betweenw a
simple and compound leaf on a tree. The children quickly
learned to tell the two types apart. By the 2nd of the day
the children had identified black cherry, persimmod, cedar,
swaetgun, and dogwood trees. .

The girls in the sign group stayed inslde and painted |
half of the plywood red and the other half yellow. They
intended to.make the directional signs yellow and che idew
tification signs red with black labelling to be sure they
were obvious to people using the trail. A report, of this
group is shown in Figure G3-3.

One girl found a Snake skin and another uncovered anoth?r
pile of pones on one of dhr trips to.the woods. We gstopped
our vork that day and talked about the auimals that lived in
the woods and the food chain that existed there. The thil-
dren found this discussfon very absorhing and requested that
we have talks about our cnvircnment more often.

The forester visited our school again to show one of the
boys, how to take soil gamples with a soil auger. This boy

led us outside to the top of a hill and took a sample 42

inches deep with the auger. The children noticed that the
soil was much wetter and a little lighter in coler at lower
depths. We took another .4ample in the middle of the hill,
and the children noticed that here the samplé went from a
deep red at the top to a bright yellow at a depth of 137
inches, Quite a bit of mica was cvident and the -80il be-
came soft at lower depths. A chart showing the children's
soil data is shown below. ' '

”

i
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. tell the children the name but only nodded when they found
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.. The next day the boy who had becore our soil expert show~
ed us the hole that the forester had made at the bottom of
the -hill while taking a soil sample. This hole was very
deep, and we could hear water sloshing around when we put
the auger down it. This intrigued some children:in the
clags. Another boy took charge of taking samples at differ-’
ent depths and putting them in a coffee jar with disks in
between to separate the levels. We felt the samples from
different depthp and checked their color and wetness. The
goil changed drastically in texture, moisture, and color as
we went from tM surface to 57 inches below the surface. J
The top soil was deep red, dry, and coarse; the soil at 57
inch depth was. very moist, gray-white clay. The children
enjoyed this activity immensely, and all were involved in
passing samples around in jaxs.* ‘ -

. The forester came again to work with children interested
in identifying trees. The forester picked some of the moxe
difficult trees in the woods to key this time. He would not

.

the right answer. This activity became'a guessing game,
and the children in the trail-clearing group became interest-
od and joined in. The children identified a sassafras tree

and a southern red oak. - -

*The children might discuss fhow this information might be
passed on to the children using the trail.--ED. .
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¥e had a series of “"treasure huants" to help the children .
identify trees. They were given a list of treesi to find, ‘
and they went outside to look for the trees and to bring
leaves“as proof. Many children who had not previously been
involved in identifying trees became interested in this
actiﬁty. - ‘ v

The children felt that they were ready to identify ;Ei
trees to indlude along the nature trail. A group of cMil-
dren went out to mark trees as pnints on the trail; some
children on the sign committee went with them to see how
many signs to make. The children marked fifteen trees,
but some members of the class wanted to include more along
the trail. ’

Since the chiidren in the sign group were having trouble
cutting plywood with a handsaw, the shop teacher gavc the
group several strips of wood to use for tree {dentification
signs. The children in the group decided tiat we would
have enough wood if we cut each strip im half. One of the
girls in the group began measuring the wood (using centi-
meters) and dividing the length by two to make each sign.
Several boys joined this group to help cut signs. One boy
thaught of a good method of sanding the edges of the signs;
he took a piece of sandpaper, wrepped it aroand & small
plece of wood, and tacked it in place to make 8 zood sanding
block. . S .

A boy vho stayed indoors during one class session made a
remarkably accurate map of the pature trail from memory.
His drawing is ahqun in Figure Ci-4,

Several children found wild flowers growing in fields
across the street, dug them up, and carted them to the trail
in a wheelbarrow. They planted these flowers alons, the
trail near the violets. Since they had been takea from a
sunny field, the children planted them in a2 suniy place in
our woods.* Some of the flowers died becausr the children
did not dig up enough dirt with the roots. .

- The pond which we had made at the beginning of work on
the challenge did not £ill up with water except immediately
following a heavy rain., The scil in that areca was tao
sandy, and water quickly seeped through it. Toward the end
of the scheol year we removed the plastic from a former
greentouse, intending to use it for the floor of tig pond
to prevent continued scepage. Because of the limited time

*The ehildren could also take soil gsamples in the field and
the new location to see if the soil wos similar and would
provide similar growth conditions.-~ED.
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remaining in the school year, we decided not to put it up
until next year. If the plastic were left out over the '
suemer, it would certainly be stolen or vandalized.

One child's father, an entomologist with a forestry de-
gree, came to help the children map the nature tfail now
that we had completed most of the trail-clearing.* Before
going out on the trail, Dr. Yeats explained the mapping
procedure, Markers would be placed at various points along
the trail, a special tape measure would be stretched between -
points, and the distance would be recorded. Compass read= .

ings wery to be taken at every polnt. .
We reaidzed when we went out that we had never chosen a
starting po ‘the trail. The' children decided to be-

gin at the dirt road so that the sign we planned to make for »
.the entrance could be seen from the acheol. - )
Dr. Yeats ‘showed the children working with him how to
mark two points with a stick or rock and to stretch the
tope between them. The children recorded the measurement
on a chart as the distance between A and B. The compass .
groap was shown how to take compass readings that were ro-
corded with the measurcments. The children's first page of
measurements for the trail' is shoun in Figure C3-5. g
In the clsssroom, Pr. Yeats briefly explained how to draw
a scale map of the trail using the compass readings and the
distances we had measured. After clags, he showed me how to
plot points on the large sheets of graph paper he had .
brought.
The follewing day, the children continued to take measure-
ments. The children wo-"od very effectively with the tape -
measure and the compass. Since our points were farther |
apart than the length of the tapc measure, the children had
to take more than one measurement for cach uegment and-add

*

up the distances. A typical salculation looked 1like this: ,
50! s¢ :
50 s" . 12" ia a foot, so
Y AN totpl =-108' 2"
107°14" o -

The measuring activities proved to be very useful expe~
viences for the,children working on them. The boy taking
the compass readings also impreved in skill, Ee remerbered
te give rorth and south readings first, then the degrees,

|
|
|
|
then east or west :lirections. e.%., Horth 38° West. J

¥The children rmight discuss how they would usc the maps and
decgibde how accurate ‘the maps needed to be for t:hat_: pUXPOSE. ‘ |
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Since the end of the year vas rapidly approaching, we
worked hard trying to clmplete our signs for the nature

trail, .The sign group painted the strips of wood that had

been cut out for identifying trees. Then two other children

joined the group to help paint the tree names on the signs.

The children formed a very efficient assembly line for »

completing this task. The names were printed on the sigas .

] . with Magic Marker, and the signs were passed to bther chil-
dten who painted over the letters with black paint. We had
a hard time deciding whether names of trees shquld be capi-
talized or not; after asking several teachers, we finally
‘decided to capitalize them. The children completed fourteen
identification signs during this operation.
A few red directional .signs had been cut out of the ply-
wood and were ready to be put.up. Several children came
from working outeide to saw and sand more directional signs.
The following day, the children came by during their spare
time to make additional signs to put up in the aftcrnoon.
As this was one of the last days before school ended,
all the &hildren worked with either the sign group or the
peasuring group to complete the trail. The measurlag group
corpleted taking measurements of the trail the follswing
day, but we had no time to make a scale map of the trail
before the year ended. However, the total measurcrent for
* the trail showed that it was nearly a mile long! )
The sign group worked on identifying the trces that we .
had rmarked with our completed signs. The group ran.into
< difficulty when they discovered that the nails were not lang
- encugh to penetrate tree bark.* Since they were aluminum,
: they also bent very easily. The following day, the shop
teacher graciously gave us suze nails that were long enough
to gg into the trees,

Most of the class went out to. help put up the signs, and
we fin&shed quickly. Sore signs were nalled into ‘trees
while others were nailed to stakes and driven into the
ground. We ran out of red arrews for indicating dirccrion,
but there were no move cut out. Sezme of the children said
that they would like to come back after sche-1l let out to
"do this thing righe."

Yeanwhile, other children zemained ia the claksroom to
work on a largt red sign for the begioning of the trail. .
Sore children traced the .letters onta the sign during rath
class, and four children painted the sign while the rest of
us went out to put up the rest of the signs.

N\

*The children night discuss whether nailing sipns to treps
would be harmiul to the trena.-oﬁb. ‘ﬁ \
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When the lettering was completed, the children took the
board to the shop teacher and asked him to cut it out with
an electric saw. Two children came by the following morn-
ing to put the sign up at the beginning of the trail. The
sign, which could easily be seen from the gchool, read:

Nature Trail
- : Follaw the . L]
. red arrows

I put anr announcement in the teacﬁgid‘ bulletin inviting
pther classes to use our completed tvfiil.

A photographer from our local paper took a picture of
our class in front of the nature trail sign. The children
were quite happy because & previoud photograph appearing in

- the paper had shown only a few.of the children working on
,  the trail. . : <o )
dren in our class give guided tours of the trail to two of
‘his clagses. Ope boy and one giri in the class were cx-

. cused from classes to give these tours. When they reported
to our class, they both said that Mr. A's classes had asked
many quastions and seexpd to enjoy the trail a lot. The

. only criticism they received was that the trail nceded rore
directional arrxows.- . .

Hr. A was 8o ‘impressed with thesc tours that he asked
for more students to give tours to his four classes the
following morning. Two of my students volunteered for cach
class pariod. Everyone who wanted to give a tour Had a
chance to do so. I received good reports from the teacher,
who said that the children were very informative and seered

~—vell-acquainted with the points of interest along the trail.
The children who gave the tours werce very proud of their
accomplishrent and felt that, for the first time, they had
contributed something to make the school a better place.

Since this was the last day of school, we collected all
of the signs €rom the trail. As we returned, another clags
was approaching the trail. Their teacher was wery dig-
appointed that they would not be able to usg the trail, but
one of my students volunteered to give them a tour. All
orndng, classes had been oy the trail. The students fclt
that it was well worth the work to have the signs up for
enly a few days.

We then had a party to celebrate the end of the achaol
year and the completien of the pature trail.

S B4

L Another science teacher-in the school asked to have chil=’
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-and use it this year, there was & resounding, “Yeah!"

L]

During the following fall I began'a digcuseion about “re~
opening” the nature trail made by my class the previous
year by asking the children in my seventh-grade clasp if
they had heard of the trail. Hosdt of the children knew
about the trail, ang some had gone on it last sprimg, I
told them that there had been no maintenance of the trail
over the surmer: what would ‘it be like now? The general .
feeline was that it must be all grown over. Perhaps the
path was gone completely. . : .

1 admitted that I had not fzone on the trail 'since the'
previous year and could not be sure of its condition. I
asked what they thought could bé dome for-the trail if
sozeone wanted to reopen it. .

“Stowp -the bushes,” one girl replied. )

e could bring ‘stuff to help clear it up," scmeone added.

¥hen I asked whether they would like to clear the trall

v

I soked them how the trailgsuld be used. The students
replied:

“ue could use it to study nature." ~ . ]
“Others could use it," < -
M1 eould give gudded tours."

I reminded them fhat we had been studying ec..ogy and
communities and anked how we could have used the trail for’
this atudy. The children replied that we could have col-
lented “rolly pollies" (sowbugs) for our experiments or
studied feod chains apd animal life along the trail,

Lo started to diseus@ how wo could clear the trail, bue
the children wanted to see the trail first. The paths

_ tursed cut to be in pretty good shape and the children were

enzouraged by their condition.

The follawing day, we.began discussing how we could fix
Ly the trail. The children had some very elaborate auéEbs-
tiwms. Ope pirl sugpested that we take the metal trash
seattered along the trail and weld ic together to make

‘seuwlpture.  Apother suggestod that we rake wooden cutduts

af the animals that lived in the wonds with wood-burrdng
seta and hide them in the brushk for peosple to find, '
There was a discussicn of whether or not we should leave
the trail “astural,” but the children decided that we would
have to clear the trail so that people knew witere it went.
We deectided to form conzittess that would be responsible for
clesring difforent sections of the trall.
The agriculture teacher sent rakes, hoen, ard shovele
te our raon, and these wore distributed teo t?c chdldren.

§
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| We went first to the area vhere last year's class had
| attezpted to make a “pond." The children began to rake and
| hoe the underbrush on the floor of the pond with vigor.
| Other children quickly clearcd the pathway to the pond.
! One group of girls wanted to line the pathway with rocks
| to make it look attractive; they quickly discovered, how-
| ever, that there were few large rocks in the area. Cne
child suggested that they use fallen branches. The girls
decided that fallen tre. trunks werc éven better, They had
fun running through the wends to find decaying trees and ot
\ bringing them back to line the path. All of the children
who did not have a hoe or a rake joined in and quite a bit
of the path was Iined before the day was over. -
At the beginfing of the next class, one boy suggested
that we ‘find & way to control the weeds on the trail to keep
it from getting overgrown during the year. Sormcone else
told us about a big pile of sswdust no one wanted which
could be spread along the trail to keep the weeds down. I
acked the class to decide on a way to get the sawdust to
" achool 8o we could spread it on the path. ’
The children formed into five committees which they call-
ed the rakers, the hoers, the shovellers, the trash picker-
uppers, and the collectors of (dead) trecs. However, we
had a teol shortape when the agriculture teacher reclaiced’
his hocs and rakez for werking on the garden. The children
suggested that we bring our own tools from home and thaf we
mark them with "tape that won't come oft" o keep track of
who ouned them. I asked for volunteers te bring tools from
hore go that wo wenld have enough.
One boy broke a hee while trydey to drag a fallen tree
along the trail. We discuseed the correct use of the tools
and ceationed some safety rules to follew along the trail,
The childrep suggested that no one should wear cundals when
people were hoeing along the trail and that teols should be
carried with the prongs facing duwnwards. No ope was ‘
allowed to rua with the tosls. - i
Sere boye In our vlass wanted te get rid of a pile of
trash that had been durped in the trafl area. They decided
to use an upeight, broken cement drainage pipe as 4 “trash
can" for the trail., Sore of the trach was to be buried in
a hole In the ground.
whon the boys bepan digeing their hole, they uncovered
aore bones about four incbes below the surface. The bones
appeared to have belonged to a cow or sore other large
animal., The ehildeen vere Intrigued by this discovery. It
stimulated their interest in finding cut who uned to Mve

oy
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on the property a long time ago. 'Mayde a mean farmer shot

Lig poor mulé,” one child suggested. Hawever, they later
abandoned the search for bones because they seemed to be
scattered all over. ,

The trash group dug a hole about 4'x4'x3' and gathered
trash to be buried. Everyone pitched in and helped put the
trash into the hole. The junk included rusted metal buck-
ets, a lawn mower, an ironing board, cans, sheets of metal,
and shoes. As the large pieces were thrown into the hole,
one boy crushed them with a heavy metal pipe. Waen every-
thing was in the hole, the children shévelled dirt over it
and packed it down by dancing on the top.*

The children were concerned with putting up the sigus
which the last year's class had made. They decided that che
directional arrows should go up before the sijas fdentify-
ing various trees, but most children felt that clearing the

. trail was the most icportant thing. We continued clearing
away weeds on the trail and 1lining the paths with fallen
trees. . '

One section of the path was very rough, and the shovel
committee decaded it needed to be evened up. They chopped
away at the slope for awhile until sSomeone suggested that
they form steps. 7The children packed duwa the goll to make
steps and collected stout branches which were placed into
the soil so that it wouldn't slide. .

|

One day I told the children that rain.was expected and
askead what we should do to prepare for it. The children
decided that we should get as ruch dome ar possible on the
trail because work would be difficult when the ground was
wot. They also wanted to put the plastic on the floox of
the pond in hopes of collecting rainwater. Five of us
worked to lay out the plastic. We uged acks to anchor it

*Tho ohildren should check state and local laws concerning
rrash, Many areas have laws preventing disposal anywhere
except in designated lundfill arcas. The children might
also consider ways to recycle or reuse trash ¢ollected
Q along the nature trail.-~ED )
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dowm, and we spread pine needles over it to make it mored
natural. -

As we worked on these various activities a boy came up
to me and casually mentioned that Charles 'had seen a rattle-
snake. Charles was last noticed running down the trail try-
ing to find me. Gathering all my composure, I instructed
the children to gather their equipment and come with me to
find Charles. Others working on the trail joined us as we
went along.. There were many vows not to come here again if
snakes wer¢ around.

He finslily found Charles at the school., He had circled
the trail twice to find me. He told me he had bent qver to
pick up a snake when he had noticed the rattle. The snake
was sbouts two feet long and was crawling across the path
when he sav it, He told us that he had passed 1t again on
his second tiwme around the trail but was going too fast to
nocice much more about its appearance.,

I began the next class by discussing the snake. I asked
why the snake had not struck Charles when he got so close
to it. The children replied that the co}d weathexr had
slowed the anake down. I tha® inquired phy the snake would
be slowed down in cold weather.
body temperature had been lowered because snakes are cold-
blooded and their body temperature is the same as their
surroundings, .

Since our weather had suddenly turned wnrma:, 1 asked
how this would affect our work on the trail. Ome child said
that we could expect to sek more snakes, but the children
seemed calm and vanted to continue their work.

On our next trip to the nature trail, the children,
stomped their feet as we approached to "scare away the
snakes.”" -HWe continucd, to vork on lining the trail with
brokeh dead trees.

In this process the children employed more physics prin-
ciples than I could ever teach them. When no saw was
availahle, they used leverage to break up trec trunks. The
log to be broken was wedged between two strong treec, The
children pulled to exert pressure op one cnd of the log
until it broke in half. An alternative method was to lay.
the log asross two elevated areas and jump om the widdle.
This was dismissed as dangerous because they sometimes
missed the log.

Since I am iga tean~teaching situation I had to begin
ansther unit the following weck, The childrer had been
aware of this time constraint ard were ready to finich up
their work,




The trash group began burying a second pile of trash
they had collected. Some children wanted to put up the
-tree identification signs that last year's clses had made.
I asked them how they would know which signs went on which
trees. Since we had not had time to work on identification,
I felt we could d¢ thig in the spring. But one girl insist-
ed that they could do it if I gave them some books.
When I asked the class who would like to identify trees
and put the signs up, all the children raised their hands!
I brought out,.the "Native Trees of Georgia" booklets from
last year and briefly explained how to use them. We went
out on the trail to see if we cou@f’ident&iy any of the
trees.
. The first tree we came to the children,récognizéd as a
pine, but they could not agree on which kind. I reminded
them about the “Key Characteristics” in their hooklets.
They read this section and decided that the tree was a
l¢blolly pine because the needles were 6-9 inches Yonz and
vere in clusters of three to a sheath., There was some
argument over who yould hammer the nail into the sign.
After some confusion and several bemt nails they decided
that one boy was clearly the best with a hammer. |

As we went along, two sweetgums, a black cherry, and ‘
some honeysuckle were identified and signs were placed on
them. '

During our trips to the trail we sometimes passed other
classes on the trail, The class was really pleased to see
other people using the trail and especially proud _when they
received compliments on their good work. The children
wanted to work on the trail again in the spring when we
sould also give guided tours. Some children cuggested mak-

ing a pamphlet tq go with the trail.

The day we ted our new unit (which was on pollution //’
and could be in w211 with the trail), I thought it

worth our tXo have a short evaluation of our work frm

the childreh: I asked the children the following questifns?
\
1. Tell what you liked about making the trail.
2. Tell what you didn't like about iv. ’
3. What should we have done differently?
4. What should we do next in developing the trail?
5. Let your imagination go and tell me what you
would like the trail to be like when school is
out for the year. What do you waht'to be
{included on the trail?
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1 read over the papers and *was pleased with the responses.
Cne child's evaluation is shown in Figure\C3-6.. ‘

) - vl

E
' * '\““'ﬁa:'téu
) During the following spring, my clm clbhred the new
/ ) _Coleme  + Browth from the path so that people could uaé'the trail
N 211979 again. The other seventh-grade scitnce class helpéd .them
, . Pda";o in order to get the work done morq. quickly, The trail was
oot Mes. C ready after one day!
v femed amgbell When my class had cleared the trail the previous fall,
. they had put up ten tree identification signg, red arrow
t{What I Msed oboot the Nelue Teal signs to mark the way, and the large sign indicating the
L Wiwd  to Reke beginning of the trail. AIl but one of the signs were torn
T Wied Dllownq & 42l down’ and taken within two weeks. The children had not made .
g these signs, but they had taken great pride in putting them
afbat, T dd ndf ke obost up in the fall. There was no mention of replacing them.
T dd nt Wke ?“k“\ﬁ wp +ragh. \\ When we discussed this vandalism problem, the children
T dd ot Wie  Stomodiag my °°ij decided that the only solution would be-to get the whole
. school involved 'in a way to stimulate pride in the trail. -
S.Me could o donb contey  dfcunt kel The children did not know how to go about accomplishing
. ) We coull 6F © modE Tosies  Buady hee WE mour this, and we did not discuss it again.*
feom o Placs 4o It ou Ko wiE wae oRR We were still able to use the nature trail for studying
. molds, fungi, moss, and lichens. Al)-of these plants grew
. wildhat we coold of done: O e Notuzol Teal abundantly on the logs we had used to line the paths. We
We Could of cut down oome tes thotwd  also found several imsects along the trail which the chil-
in o way. dren tried to identify from a key.

51T5 we couMd da%e best 4eal wer coold moke ot
ooud of be We?

T3 would DE Really beadiud dhe FhuweRs , wmld
. boom. the teaes woud be co prthy gueen
qRass, Binds g, SquakRels Roing eom
teee b dnse. Miagbe Radbds hovping, Plaung
The sua  ohinaug - A tle vimd Howy.

. , \
r Fiqure €3-6 .
! i
» ) -4
*The children might be asked to think of ways to inform
! ‘ othexs about the treil and the vandalism, and they might
b then begin work on the Advertisieg or Mass Communications
unit."”'mo »
\)4 T l 1 s ~ L] \
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D. Referances
o
1. LIST OF "HOW TO" CARDS

GRAPHING

MEASUREMENT

PROBABILITY AND STATISTICS

RATIOS, PROPORTIONS, AND SCALING

.Guide. In addition, the Design Lab Manual contains the list

"M 9 How to Make a Conversicn Graph tc Use in Changing

'

b Y
Below are listed the current "How To" Card titles that
students working on the Nature Trails challenge may £ind
useful, A complete listing of both the "How To" Cards snd.
the Design Lab "How To" Cards is contained in the USHES

of Design Lab "How To" Cards.

GR 1 How to Make a Bar Graph Picture of Your Data
GR 7 How to Show Several Sets of Data on One Graph

A

M 2 How to Measure Distances .

Measurements from One Unit to Another Unit
M 10 How to Use a Conversion Graph to Change Any Measure=~
ment in One Unit to Another Unit

PS 2 How to Record Data by Tallying

PS 3 How to Describe Your Set of Data by Finding the
Average .

PS 4 How to Describe Your Set of Dats by Using the Middle
Piece (The Median) i

How to Compare Fractions or Ratiecs by Making a
Triangle Diagram®

How to Make s Drawing to Scale

How to Make Scale Drawings Bigger or Smaller

mm »
O N

New titles to be added:

How to Round Off Data

Hew to Record Your Data

How to Deslgn and Analyze a Survey
How to Choose a Sample

A c&rtoon-—st:yle set of "How ToY Cards for primary grades ]
is being developed from thp presént complete set. In most |
cases titles are differ. 1t amd” contents have been rearranged J

!
|
l
|
|
1
|
|
\
!

among the various It is planned that this additional
sot will be availal arly in 1577. |

APregently called Slope Diagram.




} ) 2. LIST OF BACKGROUND PAPERS As students work on USMES challenges, teachers may need
| . background information that is not readily accessible else~,
[ where. The Background Papers fulfill this need and often
: include descriptions of activities and investigatiors that

" students might carry out. ]
Below are listed titles of current Background Papers that '
teachers may find pertinent to Nature Trails. The papers ‘ e

are grouped in the categories shown, but in some cases the
categories overlap. For example, some papers about graphing
also deal with probability and statistics. ]
. ; The Background Fapers are being revised, reorganized. and .o
revritten. As a result, rany of the titles will change. - ‘

*

BIOLLSY . B 3 Identifyiny Organisrs by Abrahan Flexer
' | N
CRAFKING GR 3 Using Graphs to Understand Data by 'Earle Lomon
GR 4 Representing Several Sets of Pata on Cne Graph by .
Batty Beck
g2 7 Data Gatheriny and Generating Graphs at the Same Tume ) .
for Stack 'Eo and éraph "D at ne Foll Swoopl) by
Ldward Liddle

T -

GROTP DYNANICE GD 2 & voting Frocedure Comparaszn That May Arise in USMES
) Activaties by Earle Lozman

fa

NTASURIMTAT ] M Cetermaainy the Feost Instro-ent o 156 fer a Certaun

. ."easure.:‘mt by USMES Staff
Cosign of Sunvegs and farples by gusan J. Tovilin ad
Anng E. Freeny
rxsmining (e and Two §OUs 2
Stratesy and Cre-farple Xethrdo
Jazes Landwebrx

3]
o
»§
'1:
5
L7
&

PRSIASILITY AND ST

t
s
2
e

* Part Ir A Genexry!
s Lorragnc Demby and

1 Graphic Corparison of Frastions by Merrill Goldberg
& I Aecmetris Corparisaa of Raticw by Earle Loson
3 Makino ard Using a Scale Prawlry by Earle leoon

1o {

e
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3.” BIBLIOGRAPHY ‘OF NON-USHES HATERIALS The following are references that may be of use In teach-

&

Feference Books for Teachers

RN

-

ing Nature Trails. A list of references on general mathe-
matics and science topics can be found in the USMES Guide..
(Publisher's prices, where listed, may have qhnngeﬂ.) .

Efological Sciences Curriculum Study. Inmst:ig_a't'ing Your
Environment (Teacher Guide and Student Handbook). * \
Addison-Wesley Fublishing Company, Menlo Park, Californis
(1975) . ) . e
Thi program, designed for high school students, ex-
plains techniques for making Jnvestigations of such
environmental factors as air and water quality, and
use, human population density, and noise, Techniques
for taking cpinion surveys or conducting interviews .
will be most useful to gcachers of Haturé Trails.

Elcmentary Sciencp Study (ESS). MeGrow-flill Book €0.,
Webster Division, Princeton Road, Hightstown, R.J.

. Butterflies. Teacher's Guide ($3.48). .
This bock 1s mainly about captured butterflies, hut
it alsc describes the 1ike cycle and feeding habits
of butterflies. . '

> . How a Moth Escai;.os from Ita Cocoen.  $1.50) ‘ s o

Describes the life cycle of a roth and 1n particular,
how a caterpilliax bpeecres a moth. ‘

. Happing. Teacher's Cuide (£5.22). .
A very uscful book which deseribes everythlag about
rapping fron finding your way with compassos to
making things to scale to mapping outdeor Areis.
Useful for teachers of clagses mkmggm;ss ot wodels

of their nature trail. .
¥

. Pond wWater. “Teacher's Guide ($2.82).
igeful for classes working la a matural area with
a strean. It explains how to‘collect water saoples
and examine them under a micvoscope for small P
orpanisms, Alse describes how to tell 4f a poad ~
is seriously pollutcd. —
e

~
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{ « Fomoka ard Chares. Teacher's Guide (%2.46).

- Pescribes. charting and classificution activities von-
nccted with rocks, including how to test for hardrmeas,
atreak, and alkalinity. Useful for classes which
recome interested in peclogy of thelir patural area.

»

Tracks, Teacher'n futde (53.60),
1ains Bow to tell thinps about andmals and their
hiabits by observing tracks made in rud or snow, Alsa
describes how to kbep records of snimal tracks by
- making plastar casts of them.
' Envirvonmental Science Center, 5400 Gleswond Ave.,
Mioncapslis, Minn. 3%422. Teachex rescurce muterials

« Contour Mapping. (S1.00) - -
Pesoribes 2 oipple sothod to nuke o contour map of a
glupe. Usetul 1f children wish to conprre vegetition
en flat lomd to wegertatisn on a slope. Grades 4-9,

3
~3

*

s Mierothirates. (5.50)

Shoas heyt Lo corpare terpuratere, aeil, mafstare,
€t ., o different places within 3 notoral ores
trades I=9,

. Bopdlatien Saepling. (5500 :
1t ehildren wank to esrirate the aurhers of froits,
flowera, shrubs, ste., in un cutdeosr area, they ray
garple 8 smaller ares ond rultiply by the toral ares.
This buoklet desceibes bow thin 19 done,  Grodes 3-8
* -
ESEENCE (Bnwlransmental stedfes Projent).  Addison~Wosley
Fublistdey Co., Yoenlo Park, Californis.
This gerden of cards and towbor pulde rorprise & Aoas
diveceed currinulus project aleed at teackdng children
coreepts about envlronront aed change throuph a series
#f rdni-challenzes soch as, "o outside and prove that
come Hving thive fn vour cnvironeent changes.”  If
teachors find thar some of these exercises {ncrease
the children's abilicy te aboerve and to thdnk ere-
atively about thelr envirearent, they rdght he dacer-
; porarcd fnro wark on the Fatuee Teadlo 2 gilgﬁgu,

’ (/ 3\
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Foundati. al Approaches. in Science Teaching (FAST),
¥Write to University Laboratory School, University
of Hawai®, Honolulu, for information on materfals on . *
making a map of a natural area or taking a sample of “ -
crganisms living in an area.: :

Griffin, Demald B. Bird Migratien. Science Study Serlec.
Carden City, N.Y.:' Doublcday & Company, Ine. (1964). «
During fall &nd spring children in certain arcas will -
notice a large influx of birds into thelr nataral ared

- while thé birds are traveling south or north. "This
back provides useful information on nigrasiony fnclud~
. ing theorles on how birds navigate, '

HIN?QHAST saries. Minnesota HMathematics and Science Teack-
ing Project, University of Minneapolis, 720 Weshington
Ave., 5.E., Minneapolis, Minn., 35455,

« Conditions Afftatiﬁq Life.
Describes how childrenr may obscrve seasonal changes in

arens, including conditions of molsture and lighr.
{\ R » Fatwral Systers, - !
\ Describea how plants grow, hew animals get arcund, ond

) thow ercsion affects natural systens.

tiaticnal wWildlife Foderatien (NWF). Eavironmental Inves-
. tigatione {Teacher Suides). Written by linacsota
Ervirencental Scierces Foundatiom, Inc. Available
from IWWF, 1412 Sixteenth 5t:, N.W., Washington, L.C.
Several of these teacher guides rould be helpful during
work en Mature Trails because they deseribe investipa-
tiona students can nake ocutdoors or indoors working
with natural objects., They discwas observations that
can bhe zade about seansopal change, topography, natural
cycles, and fdentification or clasaification of oxpa-
niema.  They alse inclede sirple praphing activities.

-

change in & Srall Foosystem = atural SuCTessiol.
Grades 5-9. (51.50) :
Color apd Chango = Magic Colors in Naturs. Crade B-2.

1$1.00) ,

Contour Mapping - The Ups ond Dewng of Land. Grades 4=9.

(51.50) ’ o ‘ ‘

pifferences in Living Things. OGrades 4=8 ($1.00) \

rature Hunt - Simglaritics and Diffvronces sn the Natural
o ‘world., Spec. Ed, K-1. (51.00) .

(VE'Y :
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Nature's Part in Art - Creatinsy with Natural Objeccg.
Grades 3-6. ($1.50)

Oaks, Acorns, Clirdte, and Syuirrels - Flerents of a
Natural Cycle. Crades 1-6. ($1.50)

Outdoor Fun for Studeats - Natural Kesources for Learning.
Grades 1-12. ($1.50) °

Sarpling Button Populations - Staristics in the Clec:=-

tooms, Grades 3-9, ($1.0D) .
Sgi1 = Acidity, Mpisture, Minerals, and organizms.
firades 2=9. ($1.50) . .

. Stream FProfiles ~ Activitics with Flowing Batrt*
% Crades 4=9. ($1.00) :
Transect Studies - Different Lafa Sbrms Aleng a Line.
e Lrades 3-9., (51.50) : R
vacant Lot Studies. Grades 5«9, 6$1.50) ' “
Natioral BEducaticon Association (WEA). Man and His Fnviren-
rent.. 1201 Sixteenth St., H.W.7 Washington, D.C. 20016
(1915).
This besklet degeribes how a elags can use an area for
atudying the envirenrent in a rulti-disciplicary fashien, '
Gives an 1idea of some of the concepts which could pgssi-
bly arige during work om . oture Treils, .
Mutdoor Biology Instractional Strategies (GBIS). Avallable
from OBIS, Lawrence Hall of Sclence, University of
California, Berkeley, California 94720.

. Trial Editicn Set I ($8.50) snd Sot IT ($9.50).
{Bath sets include 24 activities and introductory folio
Topics include adaptation, foiid chaing, natural cyclesj
ete. \
. Lawn Guide and Pond cuide (5.60 each).
Useful for children identifying many of the comron j

. anfrmals and plants found in cach environment.
’ : i
. Trail Hodule (52.G0). g
Consists of four activities dealinp with the impact o
trails on people and the envircnment. Also contains
iqugmation on trail constvuction.

Science Curriculum Improvement Study (SCIS). Auailablc from
Fand McHally & Company, Chicapo.
These are teacher guides useful for clesaca working in
an outdoor environment. They describe many ecological

Q ,
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" . principles, including interaction of differcnt organisms
with their envimnment.

R : ‘ Organisms - " Environments ' |
Life, Cycles Comrunities
Populations Ecosystens
; ) ) .
. Snedigar, Roberkt. Our Small Native Animals: Thelr Habits
" . ‘ . and Care. Dover Fublications, Ine,, 180 Varick St:teec,
- -~ NW York’ H.Yo 1001160 ($2o"0)

N An inexpensive paperback which descyibes habits of
many of the common wamsals, reptiles, and amphiblans
% children might find outdoors.

. . VYancouver Emironmnt%cion Project (VBEi’). Write to \
. Leason Aids Service, British Columbia Teacher's.Federa=~
R tion, 105-2235 Burrard Street, Vancouver 9, B.C., Canada.
- . . The Bush Studies Series of this project cent:aint exer-
cises that may help children to amswer questions about
‘ " ",  vegetation, water sources, soil, and the cycle of growth
and decay in their natural area.

Refercnce Books for Children Bagth, Thurman W., Jr., and P itzer, Donald W. Attracting
and Feeding Birds (Congervation Bulletin No. 1, Fish and
Wildlife Service, U.S. Dept. of Interior). Available
from the Superintendent of Documents, U.S. Government
Printing Office, washingt:on, p.C. 20402, (S 25)

. Seme classes may set up a winter feeding station as a

. winter activity during work on Nature Trails. This book-
let degcribes how to set up feeding stations apd also
list:e shrubs uad plants which attract different kinda of

. “ birds during other scasons. . .

)

Carthy, Jobn. Animal Camuflage. New York: MeGrow-H{ll .
R " BQOk Co, (197&)0 ! :
! Describes bagics of animal camcuflage in aimple terms .
. . . ’ and could be x&a&:{pl for helping young chiidren find sowe
. . , inseats and small animals while investigating a natutal
' . \ ared. . h

‘ o Chinery, Michael. Animal Communitieg. London: Fraoklin

' s , - * Watta, Ine, (19?4)0 \ 1

: . This illustrated beok describes the principal of ‘comaunity 1
in animal populat:ions, including the purpose of communi~ {
ties and how various communities function. Useful if |
older children observe wild animals or insects in th¢1r
native habitat. . . e

Ud
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Davis, Bette J. Winter Buds. New York: Lothrop, lee, &
. Shepard Co. (1973). ($4.25)

In simple terms, this bock describes how shppe and ar-

rangement of winter buds can help in identifying trees.

DeWagzd, E. John. what Inseck Is That? Xerox Corporatisn
965). Available from Xerox Education Center, Colurbus,
c 43216: (Free) . !
is booklet has a simple key for children classifying
omnon insects found in the .field. .
Elementary Science Study (ESS). Available from MeGraw=-Hill
Book Co., Webster Division, Princeton Road, Hightstown,
NCJO

. HMaking Maps. Student booklet. (%}.95)
Explajns the process and principles of making raps of
in® _c and outdeor arcas. Students will find the 1llug-
trations hedpful. .

. FPond-Water cards. ($4.98) .
These iliustrate how to collect pond water and various
animals which can b observed, Uscful for children work-
ing in a natural avea with a water source. T

« Track Picturcs Book. ($3.15)
Tontain~ illustrations of tracks made by varicus animals,
including huzman beings.

Mon: A Course of Study (MACOS). Available from Curriculum
Development Associates, Inc., 1211 Connecticut Ave, N.W.,
Suite 414, Washington, D.C. 20036 )

Six of the thirty-one student booklets are useful to
_.children inveatigating animal behavior in their envirdn-
ment. Humorous illustrations and simple vocabulery are

' 4lauitab1e for fourth~ to fifth-grage children.

Animal Adaptation
Informaticn and Be.




Goides for Field Identification of
sPlantg and Animals

*® ‘ w

Russell, Solveig Paulsen. Like and Unlike-A Pirst Look at
Classification. New York: ienxy Z. Walck, Inc, (1973).
Basics of scientific method of ciassificarion (family,
order, species, etc.)., Useful for young children learn-
ing to identify animals and plants ckaerved outdcors.

Simon, Seymour. A& Tree on Your Street. Hew Yorkt Holiday
. House (1973). ($3.95) -
Bpok for Young chfldren about trees and the crestures
which iive ian them. * '

Ward's Natursl Science Pstublishment. Kow to Make a Plant
Collection. Wards, P.0O. Box 1712, Rochester, N.Y. 14603,
(Free) , 4 .

This pamphlet describes how to preserve plants collected
in the field so that they can be used as study specimens.
Useful if children want to collect apecimens for exhibit~
fog. ‘ ' :

Brockman, C. Frank. Tme;: of Forth Ymerica. New York,
Golden Press (1968). (Paperback)

Excellent book for teachers and children identifydng

trees in cheilr matural area. Complete with illustrations |

and maps to show ranges of tree species. .”

Golden Guides, Goldeé Press, Now York. Very .inexpensive
paperbacks available at most beok stores. They have
many illustrations, and children can use them to iden-
tify their animals by lookiag at the picturecs. Titles

_ include— )

Birds Marmals

Butterflies and MNotha Kon=Flaoworing Plants

Ecolegy . Pond Life .

Fishos Reptiles and Amphiblans .

Flowers Spiders .

Fosslls 0 Trees

Ingects .

Knobel, Edward. Identify Trees and Shrubs by Their DMaves--
A Guide to Trees and Shrubs Native to the Kortheast.
New York: Dover Publications, Inc. (1972).
Provides a key to common trees. Useful for teachers and
older children. )
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‘ The Peterson Field Guide Series, Published by Houghten-
Miffiin Company.
Available at most book stores. Thesc guldes are more ~.
detailed than the Coldem Guides, and the test may be too
difficult for students., However, teachers will find then
% helpful for identification, dnd students may find the
excellent pictures useful. The series includes field
guides on Birds, Butterflies, Mamwals, Iusects, Rocks and
* Minerals, Aniral Tracks, Poptiles and Arphibians, Esstern
Wild Flowers, Ferns, and Trees and Shrubs.

;.m :
!

Robbins, C,, ct al. PRirds 5£ Horth Amoricar A Geide td .
Picld Identification. ‘Hew Yoxrk, Golden Preas, (fapor-
- back) :
T Excellent guide for teachers and children identifying
bird species alomg the toafl or at winter fecders. Cone
tains illustrations, maps of ranges, asd shert deserip-

ticns,
Places to obtain more information State conservation agenta snd state Audubon Sseiferies w41l
about natare provide your class with free or inexpensive wateriala on

e »

plants and animals found in your particular area. Chil~-
drenm may also get in touch with local astute conters oY

vndversitiea for help with identificatiun or ccolegicsl

concepts. Thegse souraes may be even roxe valuable than

the books listed above because they can provide informa-
tion specific to your local envirsorent.

1,2
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&%. GLOSSARY ' The following definitions may be helpful to a teacher
©y . " whose class is inveatigating a Nature Trails challenge.
- Some of the words are included to give the tescher an under-
standing of technical terms; others are ipzluded bscause
-~ . . th-= o copmonly used throughout rhe rescurce book.
™~ These terms may be used when they are apprepriate for the
' children's work. For example, a teacher may tell tiw chil-
dren that when they condunt susveys, they arve cellesting
data., It 1s not necessary for the teacher or students to
learn the definitions nor to use alk of the terme while
working on their challenge. Rather, the children will begin °
to use the wordsiand understand ¢he seandoga as thay bacoze

- . ‘ involved in their invessipstionu.
s ' . _
l Algae Small, sfaglowcelled plants, wisally mguatie, ¢hat contain
. ) chlorophiyll and are often faund In colonies {e.g.. smwm:ﬁ,
B pond soum), :
' : ' Arphibion A cold-bloeded vertcbrate with non-sesly skin vhose yaung
‘ . are esually aquatie, Examples: frops, tuads, powng, #alas
manders.,
T Average The puserical vaiue obtaiued by dividing the sun of the
: . e¢lemonts of 4 set of data by the nurber of clements in ghat
L . get. Also called the cean.
Ealtls A deviation in the expeeted volues of a set of data, often
) = cccurring when gome factor produces one outcome mov fra-
- : quently than others, ., .
* ¢ . ) '
. : Bixd : A feathered, warm-blesded verrebrate that has wings (or
- . : rudivents of wings) and reprodures by laylng egpu.
. ' . ¢ Calibration Setting and varking an instrument to covrespond to stindard
} - : ' Deasyrenents, ¢ . )
‘ . Carnivoro . \ . f» animal that feeds on other aniwals. Exarples: spiders,
~ . ow! v, (Also, an incect-eating plant.)

E&laraﬁhyu A green substance in sere kinds of plants that hcvlpts then .
synthesize food. .

..,
-
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Climate

Cold=bloxded Anirals

Colony

Community

coplenent of a Sot

Cenifor

Copvorsion

- Correlation

Cotyledan

»
-

Crustacean .

I

bata

tecidusus Trovs

egree

2 Tetel 3 (ﬁxcmtglfb@n)

prutribution
Ecology

“fre

[NV}

*

Average weather conditions of an avea, "

Animals having a body Hcmperaturc né: internally regulpted
but approximating that of their environment, Exasples:
invertebrates, fish, reptiles, amphibians.

A group of animals or plants of the same kind (8.8, ants,
termites; bees) that live and;diteu work togother.,
An_interacting population of various kinds of plgats and
ani_als living in the sace area. b, :

A €

s

'bee Sut.

\

‘One of a “roup of mostly cvorgreen ttce§ and ghrubs baving.

needle~ 1ke leaves and usually preoducing sceds in cones.
Exazples: pinc, spruce, fir.

. L]

A change from dne form to another. Generally assoclated in
rathematics and science with the change fron onc unit of
measure to another or the change from one form of encrgy to
arothet. »

A relationschip betaeeu two Bcts of daca,

The first leaf or one of the fitst set of leﬂVLu developed
by the embryo of a sced plant; often called "seed leaves.”

A cold-blocded water andimal with a hard outside covering.
Exapples: shrimp, crayfish, lobster. .

Any facts, quantitative information, or =tatisties,’

Troes that ghed lcaves or other parts scasepally or at cer=
tain stages in their life cycles. . -

*

A unit of measurement of tomperature or ‘angle.

*

One of a larpe group of flewering plante that put cut tuwo
cotyledons, or seed leaves, when they first sprout.
Fxapples: waple tree, %?cer.

The spread of data over the range of possible results.

A study of the interrclationships of plants ‘and animals and
their cnvironments.

]

»
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. . ' Legsysten : The interactions awong plants and apimals and their environ-
- ‘ .ment in a cersadn locality.

x
.

. ‘ Edit , . To tol .2t and arrange n*.a‘terials into a finished publica-

“ r tion or program. . . /

Fd .
3 The conditicns in which an organism lives, including tem-
o perature, light, water, and other organisus. .

Y Enwircnment
¢ , ~

.

Erosion The process by which rock or soil is worn away by the action
\ ‘ . ; of water, wind, temperature rh&nge, ice, oz' glacial move-
. L ' ment. » :
. . N . \

Zvent ) \ ] A happening; ‘an occurrence; something that takes. place. \
’ 2 - ) Example: the sighting of &n animl in the woods., 7 S

Fern . . O‘ne of a proup of plants that have stems, roots, and leaves
T, and tbat: reproduce by spores.

Fach ‘ & cold-blooded vertebrate that livee in the water and '
N breathes by uwsing gills. L

. Forze ’ & push or a pull. \

PRSI NIENPES RS LS R
»

Fregqacney T’ne number of times a certain evem: occcurs 1n a given unit
of time or 1n a given total number of events,

COFras - Ice crystals that are deposited from the air on surfates ‘
that cool by radiating their heat._ e ’

Fongus _ toe of a group of plints iacking chlorophyll and cbtaining
, ) nutriente fren living or dead orpanic macter. Examples:
- mughraoas, molds, ’

. . Groph 4 draving or a picturc of one or several sets of data.

-
e -

& proph of 4 ma&m%urca or counts whase gizes are rop-
_ resenteéd By the vertical (or horizental) lenpths of bars of
equal widths or lines. Exavple: nurbers of different ani-
. g - riils sighted v the woods neav the school in one day's ob-
. : gervation. . .

*, ~

B Groph

ot
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Bar Graph (vont,)

I

( bonversion Graph

- »

Rabbit

Number

- Animal + Sighted

Ground squirrels
Chipmunks
Tree squirrels
Hawk
Jays
Raveng
ther birds
nake
Lizards
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A line graph that is used to change one unit of measurement
to another, For example, changing feet to yards or vice

versa.
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Line Chart

Line Graph

[~

Slope piagram*

o

'I
A bar graph that is represented by circles, triangles, or
crosses with lines connecting them 'so that it has the ap~ /
pearance of a line graph. (See rine Graph.) This ig a use-
ful representation when two or more sets of data are shown
on the same graph, Example: the number of trees of dif-
ferent kinds counted in two different sample areas.

R
umber|s Th
% S HLIL
N a,*"' =
Number in 9n Vi \i*
Trees  Sample A  Sample B e
- ": /
Ash 4 11 % - -
Pine 5 23 3 S EF AN
Birch 8 24 § ':_ J
Beech .10 ¢ 0 “ -
Maple 13 7 2 - A
Hickory 14 2 5 - !
Oak 21 . 5

N _'séi zg

A graph in which a émooth line or line segments paes through
or near points tepresenting members ‘of a set of data. Since
the line represents an infinity of points, the wariable on
the horizontal axis must be continuous, If the spaces be~
tween the markings on the horizontal axis have no meaning,

¥
i

-

‘then the graph is not a line graph, but a line chart (see

Line Chart).

A graphical means of comparing fractions or ratios, To f
represent the -atio a/b, plot the point (b,a) and draw a ﬁ
line from (b,a) to the origin, (0,0). The slope of this N
line represents the ratio a/b.., By comparing slopes of dif- - |
ferent lines, different ratios can be compared; the steeper |
the line the larger the ratio. For ‘example, in the diagram

below showing the ratio of oak trees counted in areas of

different sizes, the ratio of oak trees tc¢ the area in Sam~-

.ple Y is the highest. Therefore, the Sample Y area seems

to be-better suited for growing oaks than the other sample
Tocations. .
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Slope Diagram (cont.)

Sample X
Sample Y
Sample Z

Habitat
Herbivorf
— - L Hibernation
e ‘4’ '
Hypothesis

Izneous Rock

/ Inference

Q\;_\_:‘O

Insect

‘ Intersection of Sets

/ Invertebrate " -

- . Réy

L1 1 . 1 ﬁ
10
1 1,
1 i +
» 3 ,
Number of Area ¥ K yd 5
0ak Trees (m?) - ¢ ¥ -
. 3 121 %5 1/
7 144 .’ ya y.
9. 208 4 my SN /
(R V.ARP AP
. 22 Bk 7
. ! g i
{
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. - e W L, « "
an(m@

The place or typé ofienvironment in wﬁ;ch an organism lives.
1
»A plant-eating animal. Exemples: squirrels, rabbits,

The state of imactivity in which many anixals pass the win-

ter. . . - :
’ ’

A tenta§ive conclusion made in order to test its implica-
tions of consequenzes.

’

A type of rock formed by the ccoling and ‘solidification of
molten rock (magna) Examples: granite, basalt.

An assumption dérived from facts -or information considered
to be valid and accurate.

. An animal with three pairs of legs and.three distinct parts

* -.~of-the body: head, thorax, abdr'.n.

4 - - -~

See Set.

An -animal without a backbone., Examples: woxms, sunails,
insecta, spiders, crayfish.

An arrangement of the important physical characteristies of
animals or plants designed tg facllitate the identification
of an unknewn type. '

< -
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Lichen

Life Cycle

Mammal

Mapping

Matrix
Mean

Median
Metamorphic Rock
Microorganism

s

Migration

~ Monocot (Monocotyledon)

.Moraine
Nutrient

Omnivore

ordered Seat !
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)

A type of gmalil piaut made up of a fungus and an alga grow-
ing in close association; the fungus provides the structure
for the plant and the alga provides 'the chlorophyll,

The sexies of stages through which an organism passes during
its life.

A\
Any warm-blooded animal that has hair and suckles its young.
' }

L] f
Asgigning each element in one set of data to a corresponding
element in another sety

A echart of data arrenged in rows and columns.

See Average:

The middle value of a set of data in which the elements have.
béen ordered from smalleat to largest. ‘The median value has
as meny elements above it as below it., ( ’

A type of rock formed when extreme pressure or heat compacts
the crystal structure, e.g., marble 1is formed from lime-
sione. « \ ’ /

An orgsnism that is too small to be seen with the naked qie
but can be seen through a microscope. Examples: amoebae,
bacteria, some types of algae. ’

The process of passing from one geographical area to another—
for seasonal Breeding or feeding. .

One of a large group of flowering plants that put out one !
cotyledon, or seed leaf, when they first sprout. Examples:
1ily, grass. 0 W

An accumulation of earth and stomes carried and deposited
by a glacier. '

Any-chemical suﬁaﬁénce (found in food or soil) necessary for
an organism's life and growth.

¢ »

An animal that feeds on both plants and animals. Examples:
raccoons, humans, 7 o o

3y
H
.

A set of data arranged €rom smallest to largest. ’

t
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Organic %

Organism

- 2

Parasite

\ .

Per Cent -

Percentage

Photosynthesis

Pollination

Population J/

.

Precipitation
Predator
Probability

Propagation

-~

Proportion

'

e

Rang

'

A term used to describe sbmething that is or was part of a
living plant or animal. Examples of organic matter: humus,
rotting log.

A living entity. Example: any plant or animal.,

. . .
Ar. organism that depends on a living organism of another - ’
species for food or support without giving anything bene-

ficial in return. ExXample: mosquito, some kinde of fungi. (

‘Literally per hun d. A ratio in which the deno@inator is i
always 100, e.g., 72 percent = 72/100 = 0.72 = 72% , where '
the symbol % represefts 1/100.

A part of a whole expréssed {n hundredths.
The process by which green plants use light energy to make
food from'water and carbon’ dioxide.

The process by which pollen is transferred from male to fe~
male flower parts to form seeds necessary for reproduction.
Any group of dbjects_(e:g., people, animals, items) or events -
from which samples are taken for statistical measurement.

Rain, snow, hail, sleet; or freezing rain. Produced when
water vapor in the air form drop}ets or crystals heavy
enough to fall earthward.

Anéanimal that lives by killing and eating other animals.

The likelihood or chance (expressed numerically) of one
event occurring out of séveral possible events.

Reproduction of an organism by one of many ways, e.g.,
through stem or leaf cuttings from a larger plant or through
germination of a seed. .

A statemeﬁ¥ of equality of two ratios, i.e., the first term /A,
divided by the second term equals the third térm divided by o )
the fourth texm, e.g., 5/10 = 1/2. Also a synonym for * ,
ratio: when two quantities .are in-direct proportion, their -
ratios are the same. "

. [

A region throughout which a type of organism or ecosystem -
naturally occurs.

B / ‘ .1 8:) ' { ‘




"Tu order the members of a se: according to some cyxiterionm,-
such as size or importance. Example: to put pieces of
data from emallest to_ largesc. .ot

The quotient' of two. dermInate nucbers or valuel indicating .
the relationship in-guantity, size, or amount between. tvo
different things. For example, the ratio of the number of
squirrels counted. to the area of land occupled by. the squir~.
rels might be 3 squirrels/400 squdre meters or 3 squirrels:
,400 square meters.

v ’ .
! \ Reptile ’ Any cold-blooded, air-breathiing vertebrate with scaly skin,
L L g . - . Examples. snake, turtle, lizard.
X o Rodent ~ ’ " A small, gnawing mammal witl. large front teeth that grow
' continuously. Examples: rat, mouse, chipmunk,’ squirrel,
! woodchuck: - :
A ¢ E .
. ' . ‘ Sample " A.representative fraccion of a popularfon studied to giia‘illcug
- v information about the whole population. SR
- ! Sample Size The number of elements in a 8ample.
4 \d - . -
' Scale © 7 A direet pzoportion between two sets-of dimensions (as be-
. . P 7 ) ~ tween the dimcnsions in a drawing of a laband the actual
! " : R ) N 1ab). .
k . ' . ) : \
Rl ) . : . Scale Map ' A map whose dimensions are in direct p:oportion to the di-
. : : ' : - mensiona of the area represented. .
. - Scavenger - o . An animal that lives by eating deud organisms aud refyse. )
2 , . . . Examples: vulture, crow, maggot (fly larva). .
\ : ' Sedimentary Rock . 1 A type of rock formed of particles deposited by™ water.
: \ : \ Examples: limestche, samdsatone, shale, : .
\ ., * . . .
Seed ' A product of pollination of some types of planta. The seed
contains the embryo of a new plant.
. Set " . A-collection of ﬂharacteristics, arganisms, or objects, . L ]
r ’ ! Each thing in a set is called a wembey or @ elemrnz.r <
. N N ’ N
\ . , N t
| ; - , Set Theory The bragch of,math{katicm that deals iilh the nature nnd
) 2 . - ’ . relationd of sets, , ;

-¥

a
-
#
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Cormplerent of a Set ' The set of all elemente in the universal set but not in the
' iven set’. For example, if the uniyversal set is the set of
' ~+31]1 trees in the woods, then the set of oaks is the complo-
ment of the set of maples.

-

' Intersection of Sots | The get of elements cormon ta two or rwore sets., For example,
. ’ if set A 13 all warn-blooded animals and set B 1s all cag=-
' laying animals, the infersection of 'set A and sct B 1s the
. ) . ' . set of all birds.
I ’
j Universal sot * A get that contains all elemeuts relevant to a particular
o prablem,
Venn Diagrom " "Adrawing 4 to illustrate the relationghip betwoen sets.
' " Slepe Diagram See Graph & )

A categor of scientific classification referring to a group
- of organi 3 that look alike and can interbreed.
Spore A tiny prouvoet of soms twpes of plants. A spore cun preduce
' Sanecﬁ%r plact either divectly or aftcr combining with another
spore.

¥
. Sposios

. -

. 1
+
\

Statdstic , The science vf drawing conelusions or rmaking ptediciionﬂ
using a collection of quantiyattve data. *

Tally A visible record wied to kecp a count of seme set of data,

. ' . egpecially a recors of the nurber of times ono or more events
occur. Example: m bor of animals sighted in the school
woods each day. :

Temporature - ~ A measure, of hotness or goldness, . Technically, an indica-
tion of the average kinetic cnergy of molecules., Tempera- .
) ture is commonly measu{cd in degrecs Fahrenbelt or degrees
. centigrads (Celsius).

.

ws
3

Thormgmotor., A chermanQCar on uhiLh the. dnterval betweon the normal frecz-
Centigrade, (or Celzius) ) . ing and boiling points af water és divided into 100 parts or
' Jegrees, ranginy from 0°C to 100°C.

F

|

|

\ ﬁ Thormomoter , < / ) A thermomster on whick the interval between the normal freoez-
| Fahrenheit ing and beiling points of water in divided into 180 parts or
E . deprees, ranging from 329 o 212°%.

| . '
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- Topography The practice of graphic tep}esentacion in detail, usually

g N .on maps, of natural and man-made features of a place or
Sy i region in ordéer to show their relative positions or eleva~
’ tions.

oo N .. ¢
Vascular Plant Any highly developed plant having channels for transporting
fluids throughout its system. Examples: ferm, pine tree,
gTansg., . o ' '
) \ . )

. ‘. ) Vertebrate Any animal with a backbone. Esamples: £ish, amphibian,

” ‘ , reptile, bird, mammal. B!

. ’ Warm=blooded anirals Animais having a relatively high and constant body tempera-

*  ture that is relatively independent of the surrounding tem=-

peratwre., Examples: birds, mamoals.

. hY .

Weathor Condition of the atmosphere in temms of heal, pressurae, '
' wind, and moisture. e

Kork i work is done when a force is exerted through a distance.
Work is the product of the force exerted and the distance
Lo ) ’ : roved. .
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\B. Skills, Processes, and Areas of Study Utilized in Nakurs Trails :

s

N

The unique aspect of USMES is the degree to which it pro-
vides experience in the process of gsolving real problems.
Many would agree that thiz aspect of learning is 8o impor-
tant as to deserve a regular place in the school program
even if it means decreasing to some cxtent the time spent
in other.important areag. Fortunately, real problem nolying
is also an effective way of learning many of the skills, :
procenses, and concepts in a wide range of school subjects.

On the following pages are five charts and an extensive,
{1lustrative list of skills, processes, and araas of study
that are utilized in USMES. The charts rate Nature Trails
according to its potential for learning in various cate-
goriea of each of five subject areas--real problem solving,
mathematics, science, social science, 2nd language axyts.

The rating system is based on the amount that each 8 111,
process, or area-of study within the subject areas 18 used--
extensive (1), moderate (2), some (3), little or no use (-).
(The USMES Guide contains a chart that rates all USHES units
in & similar way.)

" The chart for real problem solving presents the many as-
pects of the ‘problem-solving process that students generally
use while working on an USMES challenge. A number of the
steps in the process are used many times and in different
ordegs, and many of the steps can be performed concurrently
by separate groups of students. Each aspect listed in the
chart applies not only to’ the major problem stated in the
uyit challenge but also to many of the tasks each small
group undertakes while working on a golution to the major

problem. Cousequently, USMES students Sain cxtensive exper- '

fence with the problem-solving process.

The charts for mathematics, science, asocial seience, and |
language arts identify the specific skills, processes, and
areds of study that may be learnmed by students as they re~
spond to a Nature Trails challenge and becone. involved with
certain activities. Because the students initiate the ac-
tivities, it is impossible to state uncquivocally which
activities will take place. It is possible, however, to
document activities that have taken place in USMES classes
‘and identify those skills and processes that have been used
by tlhe students. '

Kuowing in advance which skills and processes are 1ikely
to be utilized in Mature Trails and knowing the extent
that they will be used, teachers can postpone “the gpaching

(& Raal
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of those skills in the traditional ‘manner until later in
the yeBr. If the students have not learned them during
their USMES activities by that time, they can study them in
the usual way. Further, the charts cnable a teacher to in-
tegrate USMES more readily with other areas of tlassroom
work. For example, teachers may teach fractions during math
period when fractions are also being learned and utilized in
the students' USMES activities. Teachers who have used |
USMES for several successive yesrs have found that ‘students
- are more-motivated to learn basig skills when they have de-
termined a need for them in their BSMES activities. During
L ap USMES session the teacher may allow the students to
: learn the skills entirely on their own or from other stu-
dents, or the teacher ‘may conduct a skill session as the
need for a particular skill arises. .

Because different USMES units have differing emphages ¢n
the warious aspects of problem solving and varying amounts
of possible work in the various subject areas, teachers each .
year might select peveral possible challenges, based on
their students' previous work im USMES, for their class to
consider. This choice should provide students with as cx-
tensive a. range of problems and as wide a variety of skills, '
processes, and.areas of study as possible during their years
in school., The charts and lists on the following pages can
also help tetchers with this type of planning,

Some USMES teachers have used a chart simllay to the one
given here for real problem solving as a record-keeping tool,
noting éach child's exposure to the ‘various aspects of the
process. Such a chart might be kept current by succeeding
tcachers and passed on as part of a student's permanent
record. Each year gome attempt could be made to vary a atu~
dent's learning not only by introducing differemt types of
challenges but also by altering the specific activities in
which ¢ach student takes part. For exemple, children who
have done moatly construction work in.ome unit may be en-
couraged to take part in the data collection and data analy-
sis {n thedr next unit, - ~ :

FolloMng the rating charts are the lists of explicit en~
amples of rcal preblem solving and other subject aver skills,
processes, and arcas of atudy learned and utilized in Nature
Trails. Like)tﬁe charts, these 1iats are bared on. documen~
tation of activitiés that have taken place in USHES classés.
The greater detail of the Jsts allows tepthers to see ox-

_actly how the various banlc skills, processes,'and areas
of study listed in the charts ray orise in Hature Trails.

L85
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1 . The number of examples in the real problum solving list

| have been limited because the list itself would be unreason-
sbly long if all the examples were listed for some of the
categories. It should also be noted that the example(s) in
the first category--Identifying and Defining Problems--have
been limited to the major problem that is the focus of the
unit. During the course of their work, the students will
cncounter and solve many other, secondary problems, such as
the problem of how to display their datz or how to draw a
scale layout. )

Breaking dswn an interdisciplinary curriculum like USMES
into its various subject area components is a’difficult and
highly inexact procedure. Within USMES the various subject
areas overlap significantly, and any subdivision must be to
gome extent arbitrary., For example, where does measuring
as a mathematical skill end and wmeasurement as science and
social science process beglp? Hew does one distinguish .
between the processes of real problem sclving, of science,
and of social science? Even within one subject area, the
problem still remains--what id the difference between graphe
ing as a skill and graphing as an arca of study? This prob-
lem has been partially golved by. judicious choice of ex~
amples and c¢xtensive cross-referenciog. )

Becduse dof this overlap of subjoct arcas, there are i
clearly other outlines that are equally valid. The scheme
presented here was developed withi much cary and thought by

. members of the USHES staff with help from wthers knewledge-
able in the ficlds ¢f mathematics, science, sgeial science,
and languags arts. It represeats -one method ot ‘exanining
comprehensively the sgope of USHMES and fn ao way denies the
exdstence of other rethods.
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. ; !
. . “ .y
[ REAL PROBLEM SOLYING  °* - gzggél . REAL PROBLEM SOLVING g;;:;‘
£ . oy N
Identifying and defining problem, 1 Evaluatiog. procedures used for data col- )
- . o Nection and analvsis, Detecting flaws X
Peciding on Information and Investipations in process or errors In data. 1
' necded. . 1 : - .
\ ’ Orpanizing and processing data ox Informa= - .
' potermining what aceds to be done firse, tion, . . e B
/ ‘ setting prioritiecs. i 1 ' L
/ i . Analyzing and iﬂturprvc!np data or informas-
. : i Deciding on best wavs to o tain 1nform3tlon tien, i . o f1
i needed, . 1 ‘
’ . ' ' Predicting, forrulating hyporthencs, sup-
{ Working cooperativelv in yproups on tasks, 1 ! gesting pansiblw solutions baged on data 1
{ collected., . 1.v
Making decisions an needed. 1 ‘
l ; Evaliting proposed solutions in termg of
Utilizing and appreciating banie gkills practicality, gocial values, efficacyY
and processes, 1 aegthetie values, 1
Carrying out data collecticon praccduroSes Teying out varfous solptions ol evaliaating |
" obsorving, surveying, researching, J  the results, testing hypotheses. N 1
' measuricsy, classifying, enp?riventin; - S :
construct ing. ‘ b 1 Communicating and displaying data or .
' / . < | information. 1
“ ' Asking questfons, inferr | 1
_ Horking to fmplement solutfonf<) chogon
NMatinpuishing fact from opinion, relevant by the class. , , 1
R from {rrelevant data, reliable from ' . ‘
r unrcliable sourcen, T 1 Naking gencralizationy that right hold true
/ under similar circumstancess spplying
- ) problemesolving process to other real N
? ) ., : * problems, 1
KEY: 1 = exrensive usg, 2 = Roderate use) 3 = some use, = = Hetle or no use.
\ ;
e §
y ‘ ‘
* w: »
L] g ,
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' MATHEMATICS . |overall e SCIENCE =~ - trirall
' 1 ‘Rating ‘. Rating o,
pasic Skills T . , *pzmm-. ' . ’
f"lassitytn?!mtes*nririm ‘ ‘ | . Obfﬁnwiny/nmcrimm : 1 o
Counting, 1 Clssaifying ’ 1 "
f‘orputation Using Operatdons r Identifying Variables ° 3 .
Mditim{Sub:mutwn ) 1 Definiag Variables Gperatfonally 3 J!
 Mulviplicatton/Division - K 1/ mnipulatin?, Centrolling Vaxjableén/ L
‘Fractions/Ratios/Persentapas - T y * Expprg"enting : . 3
Busineus and Consurar Mathematicn/ - Desdgnthy wnd Constructing Méaser ing )
Horey and Flnonew - Dovides and Fquipment Z
Upasuriog . . 1 Inforv¥ag/Predictiang/Formalating, B }
- | Comparing . - , 1 Topting Hypotheses/Modeling 1 ,
Eﬂ:inuim'lmprwhdtinszl‘:‘mugiding nEe " 1 Meaduring/Collecging, Rucording it 1
Ors-mizim Data ) L1 Organizing, Processing Data 1
seatistical Analygads ho 3 Analyzing, Interproting Data y 1
1 LOpinton %rveyql(:mplinn Tew }.niqum 3 Cormunicaring, Plsclayin, Data 1 , ¥ Y : o
Craphing - Pmeralizinglﬁpplyiﬂﬁ Process o How ‘ . ‘ v Ly
Spatial Wiecual 12321«:‘519'6&;3:-::{?? | § Problems . - 1 1 \ «
; Arcas of Stody } 1 Areas of Study ' o - ,
] . - . P »
A ¥aseration Systers V] Meagureront d . VA ' - ) :
Number Systems and Properries 2 Motion - ) \
’ Benenirate tunbers/Meensions 1 Foree 3™ : ‘ 4 *
Scaling - . . ¥ Mochanical Work and Feorey -
Sypmotry/Sinmd, larit';lf‘nnnnmcﬁ:» 2 Solids, Liquids, and Gase:z 3 ‘
Accuracy/Measurcment Error/ , - Flectricity (- * -
Estimation/Approximation 1 Heat . 3
Sratisttca/Randcn Proces am/i‘mhablut“ 3 Iight 3 . ¢
Craphing/Functions . - Scund i 3 -
Fraction/Ratio , ' 2 Anigal and Plant Clagnificae o 1
Haximm and Minfrum Valges - Ecolepy/Favironmont , s 1
Equivalence/ Incquality/ F’quat GG d 2 Natrition/Grouth . !
Money/Finance . . - " - genetics/Heveditw/Propagation A R x
Set Theary ) I Aniral and Plart Behaviar 1
‘ | Anatemy/Phvaiclony . ; . A~
T " ¥ \
¥EY: 1 = extenpive uoe, 2 w maderate unc, 3 = gome uwoe, - = lirtle G5 pD wHse - ‘ ) ¢
A.’;;';' (i * \1 . - ) . t :
N , o2 : _ ‘
* . . ’ ] ! ‘;
3 . |
S— —— e “t ;
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v . SOCIAL SCIENCE overall . .| LANGUAGE ARTS overall |
Rating : \ 1Rating |
Frocess Basic Skills . .!
bservingMoscribing/Clansi feing 2 Redading \ ’ w
Identifying Problems, Variables 1 Literal rebension: D&dwding Words |
Manipulating, Confrelling Variables/ . Sentenqes, Paragraphs s 1 o
Experiventing 3 Critical Redding: Conpteh@nding
Tnferring/Predicting/Pormydating, - ] Heanings, Intﬁrpretatinn i . J
Testing Rvpotheses 3 Oral Language \ :
Collactins, Recording Dava/Measuring 3 Speaking i 1
Organizing, Processing Data 3 Listening \ 2 1 ,
dnalyveing, Interpreting Data 3 Homorizing X -, - .
4 Cormunicating, Displaving Data 3 Written Langurise |
Ceneralizing/Appleing Process to Dafly Life 3 Spelling \* / 2
) ’ Gramrarx: - Punytuatiosn, Syntax, Usage 2 |
AttitudesValurs Cémposttion & 2
- Study Skills |
Avceptine rocponuit{lite for actionn and Outlining/Orpantzing 2
rezalts ‘ 1 sing Refercuces and Resourcees 1 '
Pevcloping interest and involverent in ) - ) {
buﬂia atfatrs 1 Attitudes/Values 1
Becopnizing the {rportance of individual '
- and group contrihutions to society 1 Appreciating the valae of expressing ldeas N
Bevaloping inquisitiveness, aelf-reliance, _through speaking ¢ and writing 1
and initiatdy. , . 1 Appreciating the value of writien
Pecomizing che viluen of prooporation, Yesources 1
T oproup work, and di{viston of labor 1 Developing an Interest ip rondin9 and
Understandins modes of Inguiry used in the writing 1 . :
. sefences, spproeiating thedr power and Making judgments concerniag what is read 1 .
preciaion 1 Appreciating the value of different formy
. Reapocting the vivew, thourhts, md ; of writing, Jifferent forms of
: foalings of athers 1 cormmund cat {on 1
Redng apen to sew fdess md znfﬁrthipn 1 * !
foarning the fmportance and fnfloence of . . |
wilnes o decdsten mab fny 1 i
) .
Ar-a of Ltuady EEYe 1 o= vurenstive wie, o= moderdate wse, i
’ 3 ® yome wne, = = itle or ne use |
Anthracelapy - . “
Feonorice * 3 |
Mengraphy/Fhvitoal £t ronmunt 2
Polftical Sclence/toviroment Syatems 2 : {
Recent Local Hlarsry 1 i
Sorddl Psvcholonv/Indfvidual sad Cerap ™~
Pubivior # 1 1
Sacdalopefincdrl Syotems . k| Ny~ , o
« Ket v} J
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REAL PROBLEM SOLVING IN NATURE TRAILS

Identifying and refining Problems

\

.
Deciding on Iafesiation and
Investifations Needed

Determining Rhat Needs tuid
ties

one Flrst, Setting Prior

Dociding on Bost Kays to Obtain

Intormation Needed .

Korking Ceopeoratively In Grovps
on Tasks

A

Making Decrsions as Needed

t
) *
‘,"EI

L AVED

e Students decide that their school needs an ares for
observing and learning about nature.

1

e After a discussion . students decide they need to observe
a natural area near the school and to collect data on
natural history, etc. )

e After a discussion students decide to make a nature trail.
e After analyzing data, students decide that more data com-
paring different cnvironvients at different times of

year is needed.
e Students decide that they need to research more informa~
tion on plants and animals by reading library books.

e Students decide to observe wooded area first before making
a pature trail.

o Children decide to regearch faformation on plants and
animals before writing about them.

students decide that only four childrem, observing in

different sectiont of the natural area, will count birds
and anirmals to aveid overlap.

e Students decide to conduct opinion surveys to find out
attitudes towards nature or prveferences for type of

| mature trail.

e Students decide to make a scale map of the trail for
showing other clacses where to go.

e Children decide to research information on animals and
plants found near the trail by reading library books.

e Students form groups to collect data In the natural area, \‘
to decide what points of funterest to include along the

trail o conduct library rescarch on plants, Lo
anipdls, geoldgy, ete. . \ ‘
e ‘

»

e Students declde to work in groups so that more caw be
accorplished. \

¢ Students decide to count numbers of only five types of PR
trees when comparing twe sample areas. \

; oo
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Making Pecisions as Necded (cont.)
N

[
.

vtilizing and Appreciating Basic
Skills and Procesdses R
o

Carrying Cut,Data Collection
Pféeegures—~apinion Sarveying,
Researching, Measuring, Classifying,
Experimeonting, Constructing

Asking Questions, Inferring

119

Students decrde to use exiating paths for a trail rather

than clearing new ouss. L
Children decide that making a pamphlet will be the best

way to explain the observations they have made outdoors.

4

Students measure distances and directions along the nature’
trail for making a scale map.
Students divide to obtain measurements for’a scale map.
Studencvs identify plants and animals along the nature
trail.
e Students conduct surveys to find out o:her children's
atfitudes towards nature.
e Students write pauphlets and give tours of the. trail to
other classes. -
® Sece also MATHEMATICS, SCIENCE, SOCIAL SCIENCE, and . .
LANGUAGE ARTS liste.

] . & -
e Students conduct opinion surveys to find out other's.pref-
crences for information to include along a trafl,

~e

" o Students look up information on natural history, ecology,

geolosy, etc., 'in books.
s Students Classify plants and anizals found along the trail,
¢ Students measure temperature at arecas along the trail.
¢ dtudents conatruc} signs to te placed at pointe of inter-
est along the trail. .
¢ See also MATHEMATICS: list: Classifyingvratogbrizing; N
»  Measuring. :

® See algo SCYENCE 1list: Observing/Pescribing; Classifying; 7

Manipulating, Controlling Variables/Experimenting;
Designing and Constructing Measuring Devices and Eqaip-
mont; Measuring/Collecting, Recording Data. .
e Sce also SOCTAL SCIENCE 1ist: Observing/Describing:
Classifying; Manipulatiny, Controlling Vaxiables/
Experimenting; Collecting, Recording Pata/Heasuring.

e Children ask whether other students feel chat a nature
trail would be uceful and, infor from data collectad that
it would. ' -

o Students ask whether there are different birds in their
woads in the surmer and in the wintexr. They infer £rom
obzervatione that there are.

e Students ask whether nuwbers of different kinda of trees
vary from one drea of their wood to another. They infer
“from the results of counting. trees In samples that they

do. "
2wy
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Asking Questions, Inferring (dqnt.) e See also SCIENCE list: Infbrring/Predicting/Fbrmulating,
) Testing Hypotheses/Modeling. . .
e See alscSOCIAL SCIENCE list: Inferring/Predicting/
Formulating, Testing Hypotheses. . ) .
‘ -
Distinguishing Fact from Opinion, " o Students recognize that many superstitions about animals
Relevant from Irrelevant Dita, (e.g8., toad giving warts) are not borne out by factual ,
Reliable from Unreliable Sources ’ obgexrvation, . . . <
. . . ) e Students recognize that experts in natural history ar ' | <
-t : good sources of informationion plants and animals.
\ A~
Evaluating Procedures Used for Data ¢ Students discuss manner in which samples were taken when )
Collectién and Analysls, Detecting . counting trees, insects, squirrels, etc. ’ '
Flaws in Provess or Errors in Data ¢ Children decide that their opinion survey needs improve~-
ment and discuss changed they need to make Tu it.
e Students decide that .sfretching a string between points ‘
Tt along the trail and then measuring is a faster way to ) .

determine distance along the nature trail than using

4 tape measure along the ground. . '
¢ See also MATHEMATICS 119t° Estimatinq/npproximating/

Rounding Off.

v 3 . i
organizing and Processing Data ¢ Students record animal sightings on a chart.
‘ ' ' & Students order number of trees of diffevent kinds in oné * ' -
. of the sawple areas before making a line chart.
* & See also MATHEMATICS list: Organizing Data.
. e Sece algso SCIENCE and SOCIAL SCIENCE lists: .organizing,
Processing .Data.
: / . ‘
Analyzing and Intorpreting Data e Students find the modian number of animals counted over
: . gseveral days for each type. ’
- . # Students find that 65% of the students surveyed say they
© would uge a nature trail if one were developed. -
# See also MATHEMATICS list: cComparing; Statistical ' !
. . Analysis; Opinion Survejslsumpling Techniques/Graphing. ) "
. e See also SCIENCE and SOCIAL SCIENCE lists: anmalyzing,
Interpreting Data.

*

. . ] v
Eredicting, Formulating Hypotheses,’ e Students hypothesize that the results of their opinion
i Suggesting Possible Selutions survey reflect the opinions of all atudents.
Based cn Data Collected - ’ o After the first five tours, students predict that it will
Q ). , ) ' ! . ) -,

| EKC ~1.) : "~ . \
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Pred.tcting , Formulating Hypotheses,

Suggest.ing Possible Solutions
ased on Data Collected (cont.)

- @
‘Evaluating Proposed Solutions in
" Terms of Practicallty, Soccial
values, Efficacy, Aesthotic Values

(4

Trying Out Various Selutions |
and Evuluating the Results,
Testing Hypotheses

Communicating and Pisplaying Data or
- Information
/

Working teo Implem:nt Solution(s)
Chosen by the Class

A
take student guides' approximately 45 minutes to take
each class on the nature trail.
e After investigating, students predict that, they will see
more animals on sunny days than on cloudy or rainy days.

© See also SCIENCE list: Inferring/Predicting/Formilating,

Testing Hypotheses/Modeling.
e Sce also SOCIAL SCIENCE list:. Inferring/Ptedict:ing/
Formulating, Tefting Hypotheses.

e Students designing & nature trail consider cost, land use,
estimated number of users, and appreciation of nature.

e Students consider whether or not nailing identification
signs to trees is harmful to the trees.

e Students walk around the natural azea and experiment with
different ways to connect interesting features they
would like to show on the trail.

e Stude«ts try different ways of showing the nature trail
to volunteers from other alasség and decide which way

* 18 the-best.

® Sce also SCIENCE list: I‘nferring/Predicting/Fomulat.ing,

_ tosting Hypotheses/¥odeling. : N

e Sec also'SOCIAL SCIENCRE list: Inferring/Predicting/

Formilating, Testing Ilgpotbeses. ]

1

. ‘ N ~
. f :
i

, @ Students make a bar graph showing median nusbers of and-

mals of d’!.fferent kinds counted in the area near the,
trail. . !

° Studgn?drw a scale map of the trail. ) ‘

o Studenfs moke pomphlets explaining information along t:lﬁe
trail.

» Sec also MATHEMATICS list: Grapking, Scaling.

s See also .SCIENCE and SOCIAL SCIFNCE Usta: Cdm'um‘.cating,
Displaying Data. ° . |

e See also LANGUAGE ARTS nlist.

¢ Students present the trail to other classes through guﬁded
tours and/or explanatory pamphlets.

e Students present their trail to school or park authoridi&s
and propese that it be aont:inued with stiident input, | l

A 213
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Making Generalizations That Might
Hold True Under Similar Circurstances;
Applying ProblemwSolving Process to
other Real Problems

" r . - \

& Students worsiug on Natuxe Trails apply aP they have
acquired to School Zoo. N

e Students who have given a survey about the pature trail -
may give surveys to f£find out information on other prob-
lemB. ‘ \

® See 2lso SCIENCE list: Gbnaralizing/ﬁppdqing Procesn to
Now Problems, '

¢ Sce also SOCIAL SCIENCE liet: &ancralizing/Applying
Process to Dally Life., .

&o
» o
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' ACTIVITIES IN NATURE TRAILS’ UTILIZII‘CJ MATHEMATICS ! ) ',
X 7 Basic Skills . : ' ;

\ - T ,' Clasnifying/Categorizing e Categorizing chgracteristies 6: propvties of anicn]%, ,

\ ’ o . plants, habitats, rocks, )

' ) ¢ Categorizing characteristics bf anicals or plants im wore -

: . than one way, €.g., warm~biooded/cold-blooded, herb1~
: - - - . vorous/carnivorous (animals).
. ' _ ® Using the concepts and languzge of sets (subsets, unians.

intersections, set notacion) for discussing animal and
, plant, cleasification. j
‘ ) ) e Sce also SCIENCE 1list: Classifying.
e See also SOCIAL SCIENCE list: Obéarvingiaegcribzrg/ e

K Classifying.
ra “ ’ ) ) -
Counting ) Counting votes on decisiopd made absut trail. | .
e Counting survey data, quesgiormaire data en whethey people -
_— would use a na:ure trail and what they would like to
. learn,
“5"*“ﬂ P - . e Counting numbér of Teters, nuzber of treea, murber of
. auinals sighted while collcnting data.
. e Counting to read scales on Instrumeats, such as reter
* ) ) stick, thermerater, magnetie compass, ete.
' w e Coumting by sets to find scale fer graph ares.
.’ "' ) ' a.
Computation Using Opuraticnz: e Adding ocne=, tuo=, or threo-disit whole nutbers to €ind.
* Addition/Subtraction . »  total cally or total raasurerent, such as total aucher
.. of cak trees in the area around the natare trfdl or .
s N | total ‘length of trail,

\ * e Subtracting to fisd differences betwecn predicted uﬂd

~ actual measareronts, such as number of birdg sighged.
§

L @ Subtrazting one=, two=, or threeo=diglc whole nurhprd to
’ find ranges for graph aves or for measyremspt data aor

to compare ‘tets of data.

L4 -

Computation Uiing Oporations: @ Multiplying whole asmhers to fiad total tally of (ai ik
tultiplica fon/Division , sighted, total reasurement of trafl lempth., . |
¢ o Multiplying or dividing to find scale for graph sxces. ‘. ¢

o Multiplying or dividing to convert from miter: o centi-”
moters - (vards tq feet) or wice veced, ‘

-
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Computarion ﬁﬁiﬂé Gperétiﬁna: o Using multiplication or divisicn to increase or decreags ] |
Malriplicatian/Bivision (cont.) . measurcments for scale maps of the trail. T 4 .
» Dividing to calculate average number of animale sighced. . Y ) i

average nurber of -trees counted in different areas, etc.

e Dividing to calculate ratios of number of animals to area-- .
of land, pereentages of different trees out of t@tal ] .
counted. g

¥ [
- » -n

Computation Uslay Oporatiend: e Using decimals to perforn Lalculaticns. such Ag totallng
FraceisrafiationfPercontags trail length,in meters snd fractlons of meters.
: Y ' e Usiog miwed nurbers to perform ealculations, such as .
totaling the length-of the trail in feet, and fractions
of feet, ‘
e Changing ffactiops to higher or lawer terny (equivalest - ‘ .
' ' ' _ fractions) to perform operations such as additicn of
- measuremente.
e Using frictions er decimals in reasurement, graphing,
graphic cofparisons, scale drawings or rodels.
e Using decimil fractions to Lonvert from centireters to
- il o s of: 8
, #» Haluy art i to dncTease or decreasc zeasurcrents for
scale Eﬂpﬁ. . .
, s Using glope &fprams to cﬁmpa o Fatdos of nurber of ani-
\ rala or plants of one type pef unit area along the trail.
' ' | if the areas iavestigated aru of different sizes.
! ' e Cafculating actual mcasurcronts from scale mape uoding -
ratic of gcale map. .
N Calculating percentage of wtudentP that pave a particularx
responge ¢n a survey auestion, poreentage of oak trees
cﬁmp;reﬂ ta total yweber of tiees in an axea.

xcp*yntit!$ﬁ Vnina dperations: o Investipgating costs of raterfals or eguiprunt for nature
Puaineos aed Consumer Mathomstiead tra1l ve, uge of @atexials or cguiprent and budpet
Maney and Finoace resrrictions. ‘ .
¢ 2dding, subtracting, cultiplying, and dividing to perform .t

enst analysis for bullding o teatl, for constructing and
gtocking blvd fosdere, :

‘ Yoaquriae ] L@nvcrting from dnchog to feac, seatimerers to PﬁtLrﬁ,
“and vice vérsa.
s Using arbitrary unito (e.x., paces) to *&seura lﬁnqth of

trail.
s Using different stanﬂard unita of meature to neagure
Q ;:l . : : terperature of the airx. .

o
\ “i3 E




Eaaéuring {cont.) ‘

Comparing

Estirating/Approximating/
Rounding Off

e Using different measuring tools to measure distances along
the trail.,

e Reading meaaﬁring devices accurately when measuring tem-
perature, distance, direction (on a compass).

® See also SCIENCE list: Neasuring/Collecting, Recording
Datas .

® Sep also SOCIAL SCIENCE list: cCellecting, Recording bata/
seasuring. .

e Using the concept of "greater than" and "less than" in
waking comparisons of numbers of osk, pine, maple, or
aspen trees.

e Comparing measurements obtained by using & meter scick
‘and 2 tape measure.

¢ Comparing qualitative informa€ion, such as information
on habits of birds, gathered from various sources, such
as through 1ibrary regearch and frem observations sut~
side.

¢ Compaving qualitative information on habitats of different
Arees or animals gathered from library research with
quantitarive data pathered from taking a eampie.

e Comparing estimated and accual results of measurements or
counts.

o Making graphic comparisons of ratios when cemparing data
collected from samples of different sizes.

¢ See also SCIENCE and SOCIAY, SCIENCE liasts: Analyzing,
Interpreting Data,

-

e Estimating error in qualicative judgrents when collecting
survey data,
¢ Estimating number of animals or plants in the total area
* from the results of a uample.

" @ Estimating the nunber of people who will use a natere

trail 1f opne were developed.

¢ Estimating trall distances and dircction when naking a

- map of the area:

. De:ermining when a measurerent 1s li?ely te be accurate
eacugh for & scale map. .

o Rounding off measurements when meagering directiop, disn-
tance, or temperature. ‘

o Rounding off data after moasuring trafl length.
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:

JOrganizing Data

»

Statistic¢al Analysis

»

Opinden Surveys/Sawpling Techniques

Lraghing

e esae

Tallying on bar graphs. ' |
-Organfeing numbers on a graph axis.
Ordering the ateps in a process.
Ordering sample or survey results..
Ordering meters, degrees (angle) on a magnetlc compass,
or degrees (temperature) on a thermometer.

® Sce algo SCIENCE and SOCIAL SCIENCE lists: ,Organizing,
Processing Data.

S

Finding the median in an ordered set of data, such as
median nurber of squirrels counted in woods over several
days. °

o Taking repeated measurements of t: +i1.length and using

the median measuresent.

¢ Determining the range of data ca air t~mperature or number

of plants or animals.

o See also SCIENCE and SOCIAL SCIENCE lists: Analyzing,

Intorvroting Data.

e Conducting opinion surveys to find ocut how people use the
patural area, what information about nature yaepie waht
to* learn; defining data collection methods4 makeup and
size of sample, L

. ﬂeviling methods of obtaining quantitative infﬂfﬂ&\zwi on
subjective opinions about nature and che area Dﬁn* YT

school. \\\

¢ Evaluating survey methodology, data obtained, sze and
trpe of somples.

s Toking a sample of animals or plants found in naturar
arca; determining size and type of sapple.

e Asgessing predictability of numbers and types of snimals
or plants found in larger sample area baged on results
from smaller sample area.

® See also SCIENCE and SOCYAL SCIENCE lists: Analyzing,
Interproting Dita. . :

» Using slternative methods of displaying data on animal
ox plant counts.
» Making o graph form--dividing axes into parts, deciding
on an sppropriate scale.
# Represeating data on graphs:
# Bar graph--plotting numbers of animals of differenc
kinds.

[
S\
3
a
1
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B Graphing (cont.) e Conversion graph——plotting feet vs. yards.
S Lo T e Line chart--number of animals of different kinda
) : ' ' counted in different areas.
o i A # Slope diagram~~number of trees of different kinds
. - - " counted ir. sample areas of differene mizés,
oo L om T . o See al'so SCIENCE and SOCIAL SCIENCE lists¥ " Commnicating,
3 . Displaying Data. . -

Spatial Visuallzation/Geometry . e Drawing a mﬂp of the nntutal area nnd trails.

. Const:ucting and’ using geometric figures,-for example,

- circles in making compass directions on map of a trail.
. e Using geometric figures to-understand and utilize rela-

tionships, such as shapes of various leaves, leaf
perimeter, aresx, etc.

e Using standaxrd mensurational formulas, e. g~y Avea =
Length x Width.

e Measuring and constructing signs, maps, using measuring
devices, magnetic compasses.

e Using spatial arrangements of pcinta on maps to convey
information, 1

Areas of Study

) Numeration Systems e Using metric system (decimal) in measuring distances.
- o Using fractions in measiring feet.
‘ s Using decimal system in calculating costs of materials
guch as Tri-Wail, lumber, and paint. . |

Number Systems and Properties » See Computation Using Operstions.

+

S Denominate Nurbers/Dimensions. " e See Heasuring.

' Sealinp . s Deriving information from scale maps of the natural area.
i e Finding an appropriate acale (proportion) for the scale
map. .
e Using a scale to draw and make roprcsontatians on & scale
~ T map of the trail.
o Making a scale map_af the tratl.

- ) ~ i
: |
;Symmecry[81m§larltleongruenee e See Spatial Visualization/Geomatry.
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Accuracy/Measurement Error/
Estimation/Approximation

-Statistics/Random Processes/ |
Probability

Gtaphinél Functions

Fraction/Ratios

Equivélcnce/ Inequality/Equations

Money/Finance

Set ’Iheox;y

1y
LNV

- -

® See Mgasuring and Estimating/Approximating/Rounding Off.

e Sce Statistical Analysis.

v

See Graphing. *

See Computation Using Operations: Fracbians/&"lyéo\s/
Percentages.’

See Comparing and Computation Using Oporations.

See Computation Using Operations: Business and Consumor
Mathematics/Mondy and Finance :

s See Classifying/Categorizing.
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ACTYVITIES IN NATURE TRAILS YTILIZING SCIENCE

Process . v

Observing/Describing

Classifying

ldentifying Variables

Def infng Variables Operationally
‘

T
&2
o

-6
*
[}

Observing and describing various things about nature and
the outdoor environment, e.g., animal behavior, inter~
actiona among plants and animals, physical character-
igtics.

Describing various ways in which nature can be showm to
otlier students.

Desceribing trail and its points of interest to others.

See also SOCIAL SCIENCE list: Obscrving/Describing/
Classifying. .

Claasifying animals, plants, rocks, soil, or cnvirenrents
according to physical characteristics.

Categorizing types of informaticn, as geology, natural
history, ecolegy, ete., thut can be presented to o;be
students.

Categorizing methods of prescnting inforration to others.

Sce also MATHEMATICS list: Classifying/Categorizing.

Sce also SOCIAL SCIENCE list: Obseorving/Pescribing/
Classifying. -

Identifying numbers of different animals or plants, size
of area, temperature, etc., as things to measure in "
order to learn about a natural arca.

Identifying weather, temperature, time of dag. time of
year, ote., as factors that affect a naturdl area and
what one sees there.,

Identifying factors which distinguish plants fram animals,
conifera from deciducus trees, pines from spruces, etc.

Identifying time to go through a naturc trail as a vari-

able to weasure when setting up a trail.
See also SOCIAL SCIENCE list: Identifying Froblers,
variables.

pefining cutduvor temperature as the terpemture reasured
by a therrormeter i(n degrees Celaius (or Fahrenmheit) at
a given point near the trail.

Defining pample gize as 100 trees or as trees within a

~400 8q. in. area.
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Defining Variables Operationally
(cont.)

Manipulating, Controlling
Variables/Experirenting

DPesigning and Constructing
Measuring’ Devines and Equiprent

{

\ Infetring/?redict1ngl?ormulatitq,
Testing Hypotheses/Modeling

Hbﬂaﬂfiﬂg,C@llﬁctiﬁ”) Recording -
Data

o Defining length and width of -sample area.as that reasured
in meters by a tape measure.
¢ Defining insect as an animal with six legs and a hard
outer covering.
e Defining time to go through nature trail as the time,
. meaaured by a stopwatch, that a gtudeat tokes to ro
* from start to finish stopping "at each point of fnterest.

® Designing a nature trail that includet some of the arca's
.most interesting features.

e Measuring nurber of plants or animils within a sample
area.

o Measuring coount of time it takes to go through the pature
trail. \

o Sce alsc SOCIAL §CIELCE list: *antpulating, Contralling
Variables/Experimonting.

Constructing devices to uge with a compuass for measuring
direction of the trail.

Designing and constructing rtgns or bird feeders tor the
trail.

Inferring from obgervations or data from samples that
certain animals prefer certain envirenrents over others.

Inferring from obgervations that weathor affects anfoil
activity.

Using observations to prediet anital activity on svnnv,
rainy, snowy, or windy days.

Pradicting how a cleared area will change 1f allowed to
grow up based on observation of swrrounding envitonrent,

Hypothesizing that reasurcronts of the nature trail will
be accurate cnough for a scale map.

e See also SOCIAL SCIENCE list: Inferring/Fredicting/

Formulating, Testing Hypothoses.

Collecting data on natural history by daily abservations.

Counting the numbr of squirrels, toads, Insccts, oak
trees, etc., within a sample area.

Measuring distances along the trail i order to make o
stale map of the area.

Hessuring time it takes to go through the nature trail.

Researching information on animals, planty, ccolopy,
history of a natural Qrea.

[

. AR - *
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Heasuring/Collecting, Recording

pata (cont.)

»

Orgonizing, Processing Data

12
fnalyziap, Intecpreting Rata

Comianic st tng,

Dioplavine Data

[3

’ Y
e Measuring to construct sigus ar bird feeders for the
nature trail,

" o See also MATHEMATICS list: Neasuring. -

e See also SOCIAL SCIERCE list: Crganizing, Processing
Data.

» Ordering number of animals or trees from smallest to

. largest.,

¢ Urganizing researched data on animals and plants in the
area.

e Tabulating measurczents of the trail before zaking a scale
©ap.

¢ See also MATHEMATICS list: HEasuring.
e See also SOCIAL SCIENCE lists Crganizing, Processing -
~ PData.

e Calculating either the average or the median time it tokes
to go through the trail.

e Calculating total length of the trail.

o Spotting trends in animal ectivity accurdiag to time of
day, temperature, Or £Ca30N.

. Detercdning from saoiples that woods with tall trees and

heavy shade contain more gake and maples than wonded
\_ areas with shorter trces and more: light.
e Interpreting graphs. ,
e Sce also MATHEMATICS list: Comparing; Statistical
analysis; Cpindon Surveys/Sampling Techniques Graphing.
See also SOCIAL SCIENCE list: Analyzing, Interpreting
Data..

5

» Showing data on variaualtypeﬁ of graphs.

o Showing desigen of the.trail and placerant of points of
interest on a map of the trail, 3

@ Shawing inforzatisn chout mature in displays far pauple
using the nature trail.

‘o Communicating facts about nature t penple uslng the trail
by meous of pamphlets or gulded teours.

" # Sec also MATHEMATICS list: Graphing.

® See also SOCTAL SCIEMCE lst: Comruntcating, Displayleg
pata, .
e Sce aloo LANGUACE ARTS list.




132

4

Gencralizing/Applying Process to .

Kew Problens

Arcas of Study

Yeasurement

Foxce

Friction

Wedpht

Machanical Work and Encrpy

) -
.
Y

e Using knowledge acquired about plants ox animals to work
on Growing Flants or School Zoo. -
¢ See algo SOCIAL SCIENCE list: Generalizing/&pplying

Process to Daily Life.w

-
s, . R

..
-

e Using trundle wheel, tape measures, or string to weasyre
distances along the naturetrail. L

e Using a tagretic compass to yetermine direction aleoag
the Ctﬂil. ' 3 ) . .-

e Heasuring time it takes to go through-the trail.

» Sec also MATHEMATICS 1ist: Xeasuring. .

>
<

e Observing that force rust be used to drive siyns into the
ground next to the trail.

e loting that sticks, boards, or hoes may be used as levers
to multiply force when prying rocks fxom the nature
trail. ) L h

’

¢ Oboerving that as a picce of wood is sapded it becores
smoother and offers less resistance td the mokdon of
the sandpaper. .yt
e Observing that a blade becomes warmer when a plece of wood
is sawed vigorously because doing work agaimst the force
of friction gencrates heat. ¢ )
. . - L9

<. |

¢ Noting the significance of gravity in pulling cbjccts
such_as falling leaves towards the earth. ‘

¢ Observing that birds and idsects such as butterflics over~
come force of gravity through the use of their wings.

¢

e (bserving that using rakes, hoes, hand saws, or hammecs
requires coergy.

o Observing that clectrical energy is transformed into
rechanical cnergy when power tools are uveed.

® Sce also Force. s~

V)
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] . . . Solids, Liquids, znd ¥ases .
. States of Matter # Observing that water in ponds or streams freezes into
. ice in the winter snd melts again in the spring.
) . e Observing that precipitation coqaa in solid and liquid
‘ . foxrma., - .

- ) e Cbserving that water vapor in the air condenacs on the
v graes to fo:m dew or frost.

e
; Properties of Matter e Ohserving when testing rocks for bxrdness that different
. - forms of matter have differecnt physical properties.
: e Observing when testing rocks for iimestone @ith hydro-
chloric acid that different forms of matt hava dif-
ferent chemical properties.
s Noting that paints for trail sigus have different colors
. and different weathering abilitdes.
) e Observing that gluas, lumber, paints, soil, meadows, pine
R J . ‘ woods, flowazrs, etc., all have particulax’ odors.
' x . Observing that a compass needle points towards magunetic .
o north; the earth is a huge magnet shich attracts oyhar e
— ’ magnets such as ‘the cozpass needle., .
{ . Notiang that certain metallic cbjects attract the needle
. ‘ of the magnetic compass while others do-not. .

Quserviug and measuring changes in terperature in the
area around the trail by using a homemade or commercial

“ thermoneter.

. Notisg that wooded arcas are often cooler than aurrounding
J ‘ environments because the shade prevents the sun's 7ays

37 ” from warming the ground and the air under the trees.

r

Heat/Tenperature

o ‘ Light Obgerving that aucumn leavea, flowprs, butterflics, birds,
o etd., eore in different colors, caused by the reflection -
of light of a given color and the absorption of light of
other colors by the pigment in the plant or animal. '
Observing that certain birds exhibie irridescence as
light is reéflected from their featuers at different
angles.,
Obsexving that bees and hummingbikds are attracted to
brightly colored flowers.
. Observing thdat some typeg of plants requi:e more ight
d than others to gyow. ] .




LI . N
>

1% _ ‘ '
Sound . e Observing that sounds made by birds, insects, and other ' ' - i q
* animals differ in pitch, tone, loudness, and quality. .

’ e Observing that sound becomes less intenge as it moves - X
away from its source. . )

e N

- . -
’ -

Animal and Plant Classification e Observing that the animals and plants they find have dif-
ferent physical characteristics which distinguish them
from other types of plants and animals. A scientific
system of classification has been devised for all living

* things based on physical differences and similarities.

e . .
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Ecolopy/Environment ¢ Observing that animals in the area near the trail use
- plants and other animals for food and shelter. \
: - @ Noting that different kinds of trees and plants grow in
different places according to their needs for moisture,
light, and space. ‘ ' ..
@ Noting that living things grow in soil wade up of dead
plant and animal matter.
» Obgserving interesting rocks or rock formations in an area
. and noting soil changes from one spot to another., -
» e Noting that- the nature trail area may have fever animals, . .
birds, wild flowers, etc., than larger government-owied : §
) parks that are farther from human settlements. . .

t

1

Nutrition/Growth e Observing animals, plants, and insecte feeding in their
patural environmont.

-
b
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Nut:titionlcr;:cwth (cont.)

!
I

Genetics/Heredity/Propagation

-

Aniral and Plant Behavior

-

J/

L
Anatomy/Physiology
i ‘
£
230

e Observing that some animals eat plants, (e.g., incéuoml),
some eat animals (e.g., spiders), and some eat both
(such as chickadees fepding on suet and seeds at bird

feeders). . .
e Noting that rotting logs provide nutrients and a surface

‘- ares for fungl to grovw.

e Noting that green plants, unlike fungi, cann~ot: grovw iﬁs.ida :

a hollow log beoause the chlorophyll in their leaves
requires light to make food. '

e Observing that buds form on trees in thet £all and break
open in the spring to make new growth.

3

’

e Observing that plants found in the natural area have dif~-
ferent means (e.g., rununers and various types of sceds)
to reproduce themselves. - o

e Observing that young squirrels, rabbits, birds, ete.,
clogely resemble their parents.

L4

e Observing that animals move around and respond to differ-
ent stimuli in their natural environment.

e Noticing that blue jays may act aggressively by chasing
other species away fron the bird feeder or cooperatively
by-waiming other animals that people are approaching.

s Obsexving differences in plants or animals based ‘on in-
ternal and external structure.

/
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ACTIVITIES IN NATURE TRAILS UTXILIZING SOCIéL SCIENCE

-
"

.
-

Process - : .

r Observing/Deseribing/Classifying, e Observing and describing effects of lcarning outdoors on
studentg.
\ Observing that most people enjoy. being outside and are
. interested in nature. ‘
: # Categoxizing types of ,information that can be presented
to other students, ' )
# Classifying pgople who will use the trail--gtudents,
» - teachérs, visitors, parents, etc. ' -
: » Distinguishing sets and subsets of quantitative survey
: data on what kinds of information other children would|

. 1ike to learn about nature. . R i
@ See also HATHEMATICS list: Classifying, Categorizing.
e Sec also SCIENCE list; Observing/Describing; Classifyine.

Identifying Problems, Variables ° Idpntifyiqg different attitudes students have toward .
. . nature,

e Identifying types of nature trails, displays, tours, etce,
as variables that could be changed to increase interest
and appreciation of nature.

. ¢ Identifying cauces of vandalism, litter, polloetion, etc.,
' of the natural area. ‘
o Identifying variables that affect the rosults of an opin-
. ion survey, such as age, grade level, habits of pedple,
. ' backgrounds of people. . '
' e Sce also SCIENCE list: Identifying Variables.

Manipulating, Controlling Variables/ e Conducting attitude surveys before and after a nature
Experimenting, trail is developed to see whether other students’ atti~
) tudes towards nature change. :
e Desigalng and conducting opinicn surveys to determine what
types of information to preseat on the trail. .
e See also SCIENCE list:  Manipulating, controlling
Variables/Experirenting.

InfcttingIPiedicting!F@tmuluting, e Inferring from rebults of opinion surveys that particular
Testing Eypotheses Tormation about nature is mast interesting to other !
[ . soudcnts.
{ . R »
) [ & ¥
< rd




Inferring/Predicting/Formulating,
Testing Hypotheses (cont.)

Collecking, Fecording Data/
Yeasuring -

Organizing, Procegsing Data

LY

Analyzing, Interpreting Data

‘ °

e Hypothesizing that the results from a gacple of students
reilect the opinions of all the students.’

e Predicting the number of studeants who will use a narure
trail from results of a survey.

¢ Hypotheaizing that if older studemts were imvolved in
making a achool nature trail, there would te lexs van-
dalism of trail signu.

¢ See alao SCIENCE liat: Infex:ing/?mdicﬁng/?omla&fng.
Testing Hyrotheses. . *

e Using voting procedure to deteraine prafereaces for
setting up a trail. ‘

e Adrinistering an opinicn surtey about information to pre-
sent on the trail; administering on attitede -curvey on
nature and the cutdcors. ’

e Recording number of studente who use the trail. e

o Sce also MATEEMATICS liste (Countings Meaguring.
e Sce-alao SCIENCK lint: Measuring/sCollecting, Recordiryg .
mmo . "

o Tallylug questionnalze data on actitudes towards unture
or opinions about the trail. )

e Tallying voi.s when making declofons sbouf the nature
trail, '

e ‘Tallying number of students who use the trail, !

e Sce also MATHEMATICS list: organizing Pata.

# See algo SCIERCE list: Organizing, Procegsing Duta.

e Iuterpreting :wnlts}%{uﬂgyi_gm}:hs, of oploien surveys’
on inforration desircd andiaT attitude surveys on nature;
r¢cooparing data from differcnt groups. .

e Camparing qualitative luformaginn gathered froa interviews
with biology cxperts, naturalists, or park officials,

# Evaluating survey methedology, size and mokeup of sazple.

e Sce algo MATHEMATICS list: Comparing; Statrsrical
Arnalysiny Opinien Surveys/Sorpling Teshniques: Graphing.

¢ Sce alse SCIENCE list: Analyzing. Intorproting Data.

8 Making and displaying cap of teall,

e Repteaonting survey data, such 2¢ attitedes about pature
or opinions absut type ofynature trail, oo praghs or
charte, /

) <313
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4

Commandcating, Ulsplaying Duta (cont.)

ceneralizing/applying Frocess to
prily Life |

+

Zrtitydor /A ues

Accepting Rogponcibiliry for Actions
s Roesudrs

Toveloping Interert and Invelverent
in Buzan Affadirs ©

Fecoymiziarn the Irportance of
Toddvidual and Group Oontributlons
ro aocier,

By

teeelapiag Ingulsitiveness, felf-
Feliaere, snd Indtiatlve

¢ See also MATHEMATICS list: Craphing.
¢ Sce aleo SCIENCE list: Co—runicating, Displaying Data.
e See also LANGUAGE ARIS list, fe

e Using knowledge acquired from taking opinien surveys ta
help solve other problems where attitudes are important.

¢ Using knowledge aéquired from teaching stud:nts about
nature for teaching pecople other types of things.

e Using ¥nowledge acquired about nature to improve persenal
behavior and behavior of other pesple towards anirmals,
plants, and natural environronts,

¢ Using knowledge acquired from observing natural systecs
for understanding human social systets; comparing simd-
larities and differvnces between the two.

¢ Sec alco SCIENCE Mst: Generalizing/Applying Process to
Yew Problers. .

o Making sure that various tasks (e.p., identifying trees,
putting up sigss, mapping the trail) are done.

¢ Schedeling meeting: with nature experts or park otficials.

¢ Scheduling hours and peraannnl for puided tours of the
nature trail,

o Being responctble for actions while out of the classroor.

o

o Designing a nature trail for others to usc. |
e Attenpting te stop vandaliss by involving other studeats
or publicizing the bonefits of o nature trail,

e Focopnizing that the nature featl wili benefit not ouly
therselves but the whole schonl,

o Ascesslop the effecte of provg actlon on the sehool or
local park systen.

# Uorsurting srall and larpe group ancainas wikh help froo
the teacher,

e Firding solutions to preblena esconntoved in addition to
the main problem of the challerge.




Developing Inguisitivences, Self-

Reliance, and Initiative (cont.)

Fegopalzing ths Valuos of Canperarion,
Graap Wark, and Divisien of Labor

tUrduratanding Yodes of Iaquiry Used
in the Sciencec; Approciativg Thelr

Power and Pro-tafon

(

*

Zosponting the Vieas, Thoephts,
sod Fuulines ot Othees

Podog Opun to NHew Tdeays wpd
tnforration

Leappkswe the Topoetano: oand
Toef Purmce ol Wlues Lo Decdalon-
Mak dng

TET o Stadd

fntbanpolopy

ro
LN
o

] vﬁing the telephone to find information or to get in touch

with officials or experts.

e Choosing and developing the best uay'uf ptesenting a

nature trail to other peaple. !

¢ Finding that work en 2 wature rrail progresses more

rapidly and emoothly when done in groups.

s Elirdnating needless overlap in work.

® Finding that work is fun wheo people cooperate.

¢ Uning scientific wodes of Inquiry ta investigate the nat-
ural envirenvent and solve problems when boilding a8
trail,

e Using data, graphs, oaps, and writtew materials to explain’
the natural area to other people.

e See also MATHEMATIOS awd SCIENCE lists.

Considering oll sagpebtions and asseosing thelr rerits.

Considering the epinions of others when developing o
nature tratl.

fecopoizing snd respecting ditferences in values according
to age, expericnce, occupation, iocome, interests, cul-
‘ture, race, religton, ethnlc hackground.

kespectivg rhe thoughts, interests, and feelings of wafm-
bers of the fpposite tex wbes workieg in groups.

AY

Cossidering altermative ways of Jdodng corlous. tasks,

Conduet ing Hbraxy research on watu:ul higeory, coalogy,
yeology, efd,

» Abing ket praple for epinfond, Bdess, dagd intormation.

L 3
tocmrptziop that preterences foe fypes ot natorg trafl
roflene the ealuyns of cach indiwidusl.

t

»

abaereiny ond deaneibing pretveeares for asteral covivos-
rraty (o ey doserts, wountaten, decfdvwmin weads) relsted
to gultural and poverephic barkurosred,

)
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Eeencnics

Ceazruphy/Physical Envirenment,

Political Science/Government Serrens

Focent Lecal History

P Gactal Peychelogy/Tedfvidas) and

Croup Behavior

~

Nist s ogy /Sactal Syatenn

&

I

- ~

Y

Gaining experience in comparative shopping for materials
for building the trail, making signs, bird feeders, ete.

Investigating differeances in natural areas due to differ~
ences in geography of regions.

Comparing topography of the trail area to the geograpny
eof the region.

Making and using a map of the nature trall.

Recording topographical information of the trail area on
a map of the trail.

Investigating systems of administration and control of

" land; deciphering role of governing body wver the laed.

Iovestigating regulations aud policies affecting land used
for a nature trail. :

Workinyg with achool or governrent authorities to develap
a nature traily .

Detexmining needs for rules and repulations when working
outside on the trail and when others use the trail.

Iovestigating previous Bttﬁmptﬁ e eatablish a vature
trail . *

Investigating bistory of the area to he used fur a nature
tratle ro diacover records of human settleront, legends,
[

Recogniring and using different ways' of approaching d4f~
ferent groups, such 38 students and administrators.

Becopuizing weed for leadership within srall and large |
groups; recognizing differing capacitles of individuals
for varinus roles within proups. -

Analyzing the effects of a small proup makiﬁy der iadens
for a laxyer group.

kY

Conrdderiag, the Inteprsl, related niture of th sehool
cormunity and its physical surreundings as a facror in
the problen of raking a nature trail.

pPevising a systen of working covperatively in amall and
large groups. 2

Investigating problems and ngking changen that affect unt
anly themaselved, but soclety (other students iu rﬁu
_ school, parents, etec.). -

£y~ g
JN&J““




Sociology/Social Systex'ns

(caui.)

141
e Working within established aacial 8ystems tey pmmote de~
velopment of a nature trail. T
o Experiencing and understanding dilf»;ﬁnces in social
systems in different soclal grow- Mdten, adults,
women, men, homemakers). y
o Recognizing that there are many diﬂ&tent $u$~tnl groups
and that one person belongs to more thaw one ancial
group. ’

a
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. A S ACTIVITIES IN NMYRE TRAILS UTILIZING LANGUAGE ARTS i
L Cen o R .
‘éasgb éli&%m7§: L :V o . ‘ .
Reéading: ‘ A & Decoding words, sentences, and paragraphé while readiag .
%ords, Sentences, and Paragraphs ing field guides; while reading city park regulations

or restrictions.

i

i

|

Literal C@mpfzﬁensiouw-necoding - books on natural history, ecology, geology; while read= }
|

i

- - |
Reading: e Obtaining factual information abput animals, plants, rocks, ;
|

Critical Reading—-Compreheﬁding park restrictions, etc.
Meanings, Interpretation § . Understanding what is read about animals, plants, rocks,

-~ park restrictions, cte.
e Interpreting what-is read, such as biolopy and ccology
concepts, ruleu and restrictions, etc. §

Oral Language: . s Offering ideas, suggestions, and criticisms during discus=- 1
Speaking sions in small group work and' during class discussions '
on the trail and points of intcrest. , ;

. @ Reporting to class about data collecting, mapping activi- \ ! -

ties, sign construction, etc. .

¢ Responding to criticisms of activities.

e Prepating, practicing, and giving effective oral presen~
tation to classes or other people using the trafl.

. s Using the telephone properly and cffectively to obtain - : |
information or to invite a resource person to speak to : .
the class.

o Condugting opinion surveys about possible improvements to
the nature trail. .
‘& Using rules of grammar in speaking.

~ ]

(ral Languagpe! ‘ s Conducting interviews of clasﬁmafes. ,
Listening . ® Follow spoken directions. )
e Listening to group reports. . . .

Oral Language: e Merorizing portions of oral presentations to be piven

Maparizing ' during tours cf the nature trai;.
{ : : .
. Oral Lanpuage: e Using corrcct spelling in writing.
Spelling .
‘hg‘ £} -

Aoy . ‘-s,\_‘)




. Written Language:
Grammar

Hritten Lapguapges
Composition

N g

¢« .

v .

Study Skills:
Qutlining/Organizing .

Study Skills:
Use of References and Resources

Attitudes/Values

-t

Appreciating the Value of Expressing,

Ideas Throuph Speaking and Writing

[ &)

~,

cn

2

e Using rules of grammar in writing. . .

N -

v

e Writing to communicate effeccively.

e preparing written reports and pamphlets uaing notes,
data, charts, graphs, maps, etc., explaining the
area around the nature trail.

e uriting posters advertising the ttnil, requesting
students not to litter, etc.

e writing opinion surveys for other children; devising
questions to elicit desired information; judging
wvhether g question is relevant and whether its mean-
ing is clear.

@ preparing write-ups of rules to follow while using -
the nature trail.

A N -
4

» Taking notes when consulting authorities or books about

natural history, plant and animal classification,
+ geology, ecology, local history, etc.

¢ Developing opinion surveys; ordering q fgsh-around
central thewes, such as preferénces ¥ér type of nature
trail or attitudes towards nature. v

¢ Planning presentations, data collection schemes, etc.

e Organizing ideas, facts, data for inclusion in pamphlets
about the nature trail.

e Using the library to teaearch information on plants,
animals, rocks, ecology ete.

o Using dictionary and cncyclopedia to locate information.

e Invitirg a naturaldst, park officilal, topographer, or
other expert to speak to the class and answer questions.

¢ Using indexes and tables of contents of books to lacnte
desired information

@ Using "“Bow To" Cards for information on making a survey,
.using tools, etc.

%
e Finding that classmates and teacher may approve of anm,
idea 1if it is presented clearly.

e Finding that other students may appreciote the uature
trail if it is eqplained clearly and with enthusiosm.

. 25,}*
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Appréciating tﬁe Value of Expressing

Ideas Through Speaking and Writing
(cont.)

Appfeciating the Value of \
Written Besources

Dev~loping an Interest in
Reading and Writing

Making Judgments Concerning
What 1s Read

Appreciating the Value of Different

Forrfs of Writing, pifferent Forns

_of Communication

[y

' b R . 2

# Finding that aschool or park officials may approve of a
nature trail if presented with & good proposal.

e Finding that cortain desired information can be found in
. books on nature, e.g., identification of trees, birds,
ingects, etc.

s Hillingly icoking up information on planta,'animnls,
geology, local history, etc.

"o Looking up further or more detailed infurcation.

# Showing desire to work on drafting parphlets.

!

L]

e Deeiding whether what is rcad is applicable to the par- \\-
ticular natural area. . )

o Deciding how reliable the information obtained from’
reading is. . . - - v

e Deeiding whether the written material is appropriate,
vhether it says what, it is supposed to say, whether it
wmay necd improvement. S

-

¥

o' Finding that how information can be best conveyed is de-
termined ia part by the audience to whom it is directed.

e Finding that certain data or information can be best
conveyed by writing it down, making maps, drawing praphs
or chartg, ctc. . )

¢ Finding that information on points of interest can be
rost easily shored *v gpeaking. .

¢ Finding that certain .sata or information should be written
down go that it can be referred to at a later time.. : :

e Finding that spoken instructions are sometimes better than
‘written instructions, and vice versa.

- L)
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