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3

"It wan the best-ot- timol, 1t was the -
¥ worst of timea, it was- the age of wis- -

>
N

dom, it was the-'age of foolishness, it
,was the epoc of belief, it was the_

2- epoch of incredulity, it°was the sea-
son of Light, it was the season of _
Darkness, it was: the. spring of hope,

it was the winter of despair, we had

everyt’ . g before us, -we had’ nothin
before us, we were all going direct’

~

to Heaven, we were all going direct’

¢ the other way -- in short, the period

was so fgr like the present period that.
some of its noisiest authorities in-

Yy

sisted on its.being received for good

comparison only._

v

. - Charles Dickens
- A Tale of Two Cities

or evii, in the, sqperlative degree of

N

Y
1]

e

“was writing about Engiand  ~

~:. INTRODUCTION AND EPILOGUE
) * )

»
1 © el .

. v

. Although Charles Dickens.

_ of ‘the-eariy 17oo's, ‘his. . =
RLLA <
description could Just as’

.

- the bést of times. .It is . ..

.

in the world.

»

easilyﬁipplvutqg?y. For.

nany of us, this is indeed E

Py

¢ °

a’ time of individual pros- A

perity and general societal

. -l..-

. =

woll-being that is unpatched

The turmoil ~

Vietnam and as former President Nixon relinquiéhed tpe:prbsidency.

thdt marked.the ‘1960's and early '1970's subsided ag the Americans left -

Compared With the 1960's, ‘ome could easily call this era the serene
N .

.

seventies. Yet our era can also be .characterized as seductive. In

1963 Stgwart Udall wrote:

.

-

"America today stands on a pinnacle of wexlth

and power, yet, we.live'in a land of vanishing nguty, of increasing

ugliness, b{f shrinkiné open space, and of an overall environment that

.
o

. ; .
appear to have changed much,

is diminished daily by pollption, noise, and blight."

Things do not

We still face those critical environmen—

tal probléms and more; problems of such magnitude and scope that:;héy

L4

-

*

threaten our survival -~ individually, culturally, nationally, inter-

-

nationélly, globally. Yet the quietnésé, the feeling of weli-ﬁeing,

‘
o

4

/

Q

2

A
is seductive, lulling one into a false sense of security.

It is easy




N\

-
© -

to assume things are goin% well and repeat the mistakes of the past.

So whilémihe best imek, pur era could easily become the worit of ¢ )
Y P 4 . \ . a : .
L times] an age of foo\ishness. _ = o ) R

. 1 spent four years in the Air Force as an enlisted manT Many of .
. ] ; .

the regﬁlitions I encountered_seemed to exist to make sure that if "

- gomething went wrong, the blame could be traced back to gomeone or
" . ° b - / .
\ . L] . . q
_ something. This concern with finding "the cause" (singular) is not .

-
-

. ) . 4 o«
-t . rastricted T® the armed forces, but is very mubh’ a part of all our .,

- lives, _ It is not surprising fhen,'that'when the quality of the en- °* . T

: vironment 6ecame a major issue, there were»many attempts to nail down ) .

.

T the responsible party, factor, institution, etc.’ Commoner (1972) P

notes that, in. turn, rising population, affluence, industry,*man’ o

innate aggressiveness, the knowledge he acquired, profits, religion,

T technology, capitalism, and the "disaster lobby" have all been blamed

PR

at one time or another tor our environmental problems; He goes on to
~ 3

- ’
- > L4

~ ‘say "... one keen observer ‘blamed _everyone: We have met the enemy .o

and he is us -~ Pbgo. ‘We are, or more accurately our culture, is

- Lo, .
.

at the heart of our environmental prbblems. Culture is man's short )

-

' .. ' cut‘to biological adaptation. . Through it\he has been able to adjust

- ° . . ‘
= Lo to mnny different situations and, envirénments.‘ But it has proven ti \ \g
. . * J
be a two edged‘sword -~ making possible all the accomplishments of
~ 3 \
the past and present, and, in doing so, led inevitably to the environ-

-
’

mental problems we face today. .. The'emphasie’/n growth, orientation N el

e

. o +  to success (and ‘the accompanying material emﬁellishments), and equating
‘i‘

better with bigger have only been a few contributing culturally related
! - ) [}

. . . . "
! - . . -




! ¢
» -

h )

factors.. These, coxbined with the technological revolution that fol- s -

lowed World War II that gave inan the power to pursue his ends as never

before (Commoner, 1972), has_brought our socieiy io a crossroads,
.. . Basic changes are needed -=- changes\fhat\wgll be hard to make,

- -~

One of the major obstacles to these changes {§\fhat’environhent€i

problems are not "here and ncw." ‘They only fit half the requirement —-

. they are here. This means they exist but are-masked by a number of

A >

’ factors, not the least of which is the length of time of the "crisis," . -

»

The fact that the "crisis" can extend over many years robs it of its

-~ ' potency and a sense of urgency is lost. As urgency fades, so does

action, The problem is "here" but not "now"; and our country seems

- il ’

to require a "now" to get moving, Witness. the events leading to oux

ingolvemeqt in World War II, The problems with- Germany and Japan

~

were there -- they were inevitable, Yet until the problem became a
" "now" -- Pearl Harbor <~ the United States withheld total commitment.
Perhaps the _ oblem lies in a lack of persﬁacéive, an inability to "

]

- o see problems that stretch over long periods of ‘time or that do not .

26

- ¢ have an easily identifiable fccus point, The latter is like the _point
)

.vs. nonpoint soufce pollution problem, Point sources have a nice,
easily identifiable point at which to attack the problém, Treatment
.~ \ A\l *

canvbe accorplished technologically, without affecting the process
. X . . . .Y s
. ' generating the pollution. Nonpoint sources have no single focal point ‘'
. . ‘b’ &
— . , . - '
) which can be dealt with easily. Treatment must affect the process

vV oe < - ’

itself -~ a much more difficult task, The same is true of the gnvir&n- :~

L] * *

mental "crisig" in general, - There i< no one single pdint of attack,

3 - a3




‘ ﬁo way to leave the process -- the way we live-=- intact and still

3
3

solve the problems,

. . Generating and/or increasing people's awareness of their 1ife-
styles impact on their life Bupport systems éha trying to convince
'tﬂem‘Fhanges are needed is a big job. A kind of "social ;g?gyia" -
the tend?ncy for society to resist cpagge§ in the way it lives =--

has to be overcome. People as aawhole are ﬁotoriously reluctant to
. . s t. ,

- - i

abandon or even change thgir ways, especially if sacrifices in-com-

fort or convenience are involved. The resurgeénce oflbig car sales

@ - .

~ (in 1976 Cadillac had its best year ever) in the -face of increasing

L4 .

¢

gasoline prices and despite the events of the winter of 1974, is

o

only one example of this reluctance. Yet changes must occur in the ‘
. \ :

way we live,. in oui’expectations and in some of the basic assumptions
our society hés made in the past if we are to successfully deal with
today's environmentai problems and those of the fuiﬁre; Society can
;2 ;6;ger afford to consider itself apart from the natural world_o; ¢

. maintain whpt;Boulding (1970) calls a "cowboy economy" :(one based on

k]
EoS -

th§ assumption,of hn unlimited abili'ty of the natural ecosystems to

.

ﬁrocesp waste and unlimited natural resources). Aldo Leopold's call

. in 1949 for a "land ethic (that) .... reflects the existence of an

- - (S

o ecoiogical conscience and ..., & conviction of individual responsibility

~, for the health of the land" is still valid today.

Finally, the "environmental issue" has had to compete for atten-

£3

tion (and sometimes confiicted) @ith other potent issues, Schoenfeld

v

(1975) ‘comments: "..,if (Earth) Day had been scheduled for May 22, 1970,

v




instead of April 22, I doubt if it would have come at all, at least,

- not on college campuses.. Because in mid-May, 1970....tho‘eﬁorgiol ol

-

. millions were being consumed by a fervent backlash to Mr, Nixon's
.. Cambodian incursion," Cambodia and Vietnam were followed by the busi~

ness recession of the early 1970's, Suddenly'it became painiuily ob:.

< vious that environmental protection could cost jobs as well as money.

P

One can't junk automobiles without Junking automobile workers Schoenfeld
(1975) points out. Then came Watergaté, and most recently, the energy.
. o {.

crunch. First was the gasoline shortage in the winter of 1974: "?’These

+ *

‘people are like animals, says Don Jacobsop, who runs an Amoco station®

> in Miami, 'if you can't sell them gas, they'll'threateﬁ to beat you

.up,‘wreck your station, ‘run over you with a car.’" While reactions

£

were not always that bad, lines were long and, as was remarked'in

Time' magazine: ‘"For millions of Americans happi?ess is a full tank . °

> s

. ~ of ges.," Then came thé bitter winter of 1976, layoffs and school

closings due to fuel shortages. Some pecple had to face the possibil-

* (‘ [
! .ity of reduced or no heat for their homés, Against this backdrop,
the Trans-Alaskan pipelihe was rushed to completion' over the objections
of envirbnmentalists. So, by the middle of the 1970’s, the "environ-

. mental issue," once right up there with motherhood (which incidentally
N - //J“:, _

is also in trouble!) and apple nie, had its sacrosanctity punctured
5 -

P

‘and so became, fair g-me.

-

Despite the obstacles, thougﬁ, some proéress had been mgdgl_ The

- seventh annual report of the Counciilén Environmental Quality (CEQ,

- 1976) noted that for several major air pollutants (carbon monoxide,




U

s

&

~

4

-

©

>
.

total suspended particulatos, and sulfer dioxide) most of the nation's
247 Air Quality Control Regions have met or can meet (by early 1980),

the primgry health-related air quality standards and on the whole,

€ - -

air quality @g improving significantiy. The National Eﬁvironmental

¢

‘ Policy Act (NEPA) was signed into law in 1970." While earlier federal

acts had been passed to attack specific environmental problems’(CIear

<

Air Act, 1963; Federal Water Pollution Control Act, 1956), NEPA was
the first to require consideration of the impact of federal decision

on the environment as a whole, Furtnermoxe,‘federal agencies were

required to put those considerations in writing in—the form-of Environ-

S ’

mental Impact Statements (EIS) for each decision. These EI§’s are
available to the public and have opened the way for greater public

input into the federal decis;on-mhking process,. The federal ‘NEPA

>

was soon followed by "little NEPAs" at the state level, By January 1,

-

70

1975, thirty-two states ‘had legislat}vely>br administratively estab-=
N 4 . : ) ¢

lished NEPA equivalents (Burchell and Listokin 1975), extendiﬁg the
consiﬁération of environmentai'factors into the state and sometimes

3

even local plamiing processes.

. * o
. Q

Citizen involvement is increasing -- something Snyder (1974)

attributes to a greater public mistrust of institutions leading to

s increasing willingness to actively monitor them. In additiom, things

&

-~

that in earlier years would hadb been considered as progréss and gone

v

unquestioned, are now being/ghallenged. For example, the Supersonic
Transport, once regarded as the next step in commercial aviation; ran

into a storm of protest in the United States and was eventually aban-

o




3

-
-

doned, For once, bigger and faster was not better,

There is no question that things have been getting better, but Y

more is needed. Almost all of the 1mprovement 80 far has been via

technology =-- treating the'symptoms of the 'problem (e.g. waste water

- .

treatment plants, fly-ash precipitanrsf'auto smog devices, atc.)
’ /

-

But while technology‘is important, the answer does n§£ lie the;e'along.
The events of the recent years have exploded the "My;h of Scientific
Supremacy"1 as Udall (1963) calls it, Rather geoﬁle need,to;be*aﬂhye

of and knowledgeable about their environment, its.complekigy“and inner
workings, of the iméact their actions (both individua;ly and as.a
soéigty) have on it, possible alternative approaches to pr@%faﬁgf_ﬁﬁa', -

3

v \’_\ < N
contributions they can make and how they can become involved. In g

¢

short, people need to be "enviromnmentally educated."

¢t <

.

1 The rationalization that scientists can fix everything tomorrow.

~ A . »

hod
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Chapter 1

Environmental Education
. A Basic Consideration Lo

4

1.1 Introduction

‘According to Greek legends, Aphrodite, goddess of love, sprang
fully formed from the foam of the ocean. Unfortunately, Env1ronmental

Education (EE) wasn't that lucky. Schafer (1975) notes "Although the

-’

"basic-conoepts of EE have been evolving over many years, it was not

until the late 1960's that the movement gaired an identity and began

-

L3 —— o o o . ~

- establishing itself as a major educational concern." Just how many

years is pointed out by Bottinelli (1977) who notes that the Committee

k]

of Ten, in their secondary school studies, urged botany teachers to . -

take an ecological approach to their topic == in 1893, The.evolution .

0% EE has been,the subject of several writers (Hawkins and Vinton,

N

1973; Stapp, 1974;-Swan, 1975; Bart, -1975; Nash, 1976; and Bottinelli,

1977). The consensus'of opinion seems to be that EE grew out ‘of three
older "educations": Conservation Edutation, Nature Study, and Outdooy’

Ediication., Conservation Education stresses the 1mportance of natural

-

. . 2 .
resources (Swan, 1975) and their "wise" and "efficient" wuse (Bottinelli,

A

1977). Nature Study's emphasis is more on the emoticnal, moral, and

* . ' £

aesthetic (Bart, 1975; Bottinelli, 1975) and stresses first hand con-

tact with living things in the field.‘ Outdoor Education is also con-

3

2 6& course, there were (and are) always differing opinions as to

what a "wise" and "efficient" use is. -
o

- 1' r-y

L S -;
s




. cerned with direct contact with the outdoors, but for any curricular
area that applies (Swah, 1975; Bottinelli; 1977). The philosophy, as

Dr, L. B, Sharpe points out, is¥that what is best learnmed outdoors,

Il

should be learned there (Freeman and Taylor, 1961). With the edvent

-

“of a new environmental awaremess in the 1950;3, educators ih all three

fields began to see a need for a new "educatioh,f one that went bayond

“

%ﬁé~con£ihes of their field, and spressed the interrelated and inter-

dependent nature of the environment and man's interactions with it

¢

+

\
Outdoor Education-have been important influences in the development
° N\

of EE, they are not the only ones., The roots of EE also extend beyond

-~

%hem into changes in educational thinking as ‘a whole. Clues to this

» —

lie in discussions of EE and education in general,

e e e P R - i
P —

B

1.2 EE Detined? .-

Defininig ‘EE turns out to be & difficult .process. Webster's New

Collegiate Dictionary (1975) defines enviromment and education as the

~

f6llowing: - : s .
"Environment: The circumstances, objécts, or conditions
. o by which one is surrounded.
Education: The action or process'of education or of
R being educated (educate: to develop mentally

or morally, especially by instructien):"

“Qsing these-definitions, EE becomes tie proéess-of—developing—mentally -

v

or morally with respect to or concerning one's environment. But what

exactly is one's environment? Usua11§ it is assumed to mean every-

.

thing outside of an individual’s body that influences them. McInnis

~
3

>
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-

and Albrecht (1975) however, define environment as "The symergistic

> 3

sim of all influences upon an organism (plant or animal), For man.
J-Q:: .
this incliides all biological, chemical, physical, social, paychological,

esthetic, and unknown surroundings (emphasis author's)." In short,

¢

one's environment could include everything, making EE developing men-

tally or mofally_&ith respect to everything, a rather all inclusive

-

definition and not much of one at all, Given this problem, one must
4 . - . -

. - )
~

look further.
Many “writers have cbncerned:themselves with defining EE. *Those

definitions this. writer has reviewed seem to be stated in terms of

°

goals and/or characteristics. An example of the former is the defini-

tion by Stepp (1969): "(EE is) aimed at producing a citizenry that

is knowledgeaply concerning the bio-physical environment and-its agso~
ciated problems, ‘aware of how to heip so}ve those problems, and moti-
_vated to work toward their solution.” Kormandy (1971) writes: "EE
must nave as a fundamental aimxgn alteration of attitudes bgseﬂ on-

;understaﬁding and appreciafion of man's place in the nature of things."

. LY

Finaliy, Bogan® (1973) notes that "EE ‘is the "process that fosters grea-

>

ter, understanding of Bociety's environmental problems and also the

emphasis here is bringing people to.a certain point. Although the

’

definitions vary, there is sone common ground. ‘Awareness (of self,

-

surroundings, problenms, eté.), knowledge (of self, surroundings, prob-

lems=, etc.), and processes with which to gain and use knowledge, are

-

all goals commonly mentioned in one way or ﬁﬁother. V *

R ' I \\\ 1":}. s ! .

processes of environmental prob}em-égiaiﬁéﬁgnd decision-making." The =

™




° .

Others use characterigticsz

o *

Clark (1975): ", ..EE is a process,...interacting with environ=-
L _ . ’ ments, It demands involvement, it is active,
Do .. «veeit is participatory and experiential."
Mash (1976): "The lowest common denominator of the many .
. ™ varieties and levels of EE is a multidisciplin-'

" ary, problem—oriented approach."

L3 . . -
s

‘Hawkins and e .
Vinton (1973): "It (EE) is an integrated process involving
i - R experience, investigation, ‘and problem-solving
. ‘ in man's natural and man-mede Surroundings,
- : using the total human, natiral, and physical
. N ) resources of the schools and the community of
AN the educational library."

<
-

Here the emphasis appears to be on the means.- Again, althoﬁgh the
o '{'J

‘terms vary, terms such as "multidisciplinary,“'"participatory," "active," °

- ‘ "integrated," " roblem-solving oriented" are common. ’ ‘

w ‘.

Perhaps some:additional insight into what EE is can be gleaned

by considering what it is not. Clark (1975) points out that EE's rele-
vance is not confined t0°biology, science, or nature study. Ritz "(1977)
adds to this by cautioning against defining EE in temis of environmen-

tal science: "By placing an over emphasis on environmental science,

-

" s . Wwe risk shutting out a large constituency of teachers who might other-

" ,
~

- wise be ready for EE," - - - k

. ’ Nor is EE regardéd as a separate subject to be added on to exist-
ing curriculum (Arnstqin, 1971; Clark, 1975; Tanner, 1974), Most wri-
ters see it as being integ;ated into already existing'dhrriculum.a. Re-

@
[ S - -

3 There is a little disagreement on this. Galushiq and Doraiswami
_ . (1973) list a separate course (on par with other school subjects) ’

"ERIC ° | o - ‘




_and Seécondary Education for a 1975 ganfgrendé on EE: "A myth has

L. N ° . 5 _;'
lated to this, are the comments of a connittee report on Elementary

R

been ﬁromulgated that Environmental Education is a body of knowledge

,complete with a delivery system for.content, skill development, and. .

" If this were not a myth, but true; then a separ-

concept awareness,
- +

*
4

. , E * N .

ate/bourse-wouid make sense and eventually a definition would wolve

expressing the limits of the diéqipline and identifying the d%livegy
. . , - e

system,

-

. 3
This has not happened as yet. In fact, if there is one thing
. v

1

on which there "seems toc be agreement, it is that theré is no singié,
H

widely acﬁeptpd definition of EE (Tanner, 1974; Disinger, 1975; McInnisy

v

1975; Bottinellih'1977). The committee on Comrunications and Dissemina-

.

tion, in their group report for the 1975 Snowmass, Célorado conference

on environmental education, described the term EE as "vague, amorphous,

v

and currently undefined" (Hanselman, personal communication),’

Why th;s problem in éefinition?. Certainly part'of it, as men-
tioned above, iies witﬁ the hehvironment"'paft of EE, “EE, unl:%e the
"ologies" (biology, meteorology,‘eié.) is not subject limited., The

difficulty, however may go deeper than thaf, and s reiated to the myth
S “ ‘ A . _

. rest of the curriculum,

as orn¢ of three ways to incorporate EE into a school's curriculum,

McInnis (1972), on the othér hand feels that adding a separate course
just adds another specialized course and défeats_the interdisciplinary
idea"of EE, While thinking of EE only as a separate course or subject
is 'self-defeating, there is no reason why spe¢ialized environmental. - ( .
courses cannot be offered as EE, provided BE is also infused in the '

L}

O
}
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mentioied above, Rather than.being a specific body of knowledge aﬁout

-« ¢ -

. a subject, EE is an educational philosophy-ar a way of thinking. This

makes it suﬁjectiye, and subjectivity makes widespread agreement on

- . -~

definition extremely difficult., Given this, the lacy of universal
definition 'is understandable, even expe?ted. - |
Earlier it was -stated that the development of EE had‘been in-.
fluenced by changes in educational thinking. _Specitically, this »e-
fers to a reform movement that developed in the‘late 1950's and early
1960's, and is still going on today. This writer feelsathat spmy use-

i; . " ful insights might be gained by looking briefly at this refowm move-

ment and it's possible relationship to EE, ! ° "

. ¢ : . ¢ . "
[ £

1.3 Educational Reform and EE

-

In 1916, John Dewey wrote: "That education is mot an affair of

¢

"telling' and:being told, but an active and' constructive process, is
- * r

a\Brinciple almost as geﬁeraliy violatgd in practice as conceded in

theory." Fifty-eight years later Swan (1974)’observed "Education is, ;

. & process, not a product; yet most educational programs are geared

toward teaching people what to think rather than how fo think.g Thing

do not appear to have changed much. The almost total concentration

« ° on content has been a major criticism of our educatiopal systa;. Bruner
- (1973) and Hawkins and Vinton (1973) attribute it to the need to accul-
turate the flood of immigrants during the first: part of the Twentieth

century -~ a gituation that no longer exists, Students are learnipg

. masses of data that have little or nothing to do with what goes on
<, ..

5
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\ »

. outside school either before or after graduation, Other criticisms

include:; ' c, . -
‘l

) . 1. "Authoritarian orientation. Samples (1970) calls education :

»

. "orchestrated coercion." Anyone who has attended school for -°

any length of time will understand what he means, While some

amount of structure is necessary, the obsession that schools

sométimes exhibit can keeﬁ’students in_what Silberman (1971) . .
calls "....a state of'chronic, almost infantile, dependency,"’ h

i
< RN C., ) {

|
- : 1
resulting in, he.adds, "teéch(in;) students every day that they - ‘

L ~

are not people of worth, and certainly not....capable of regul=
- . . L4 . . !

" ating their own behavior." ’ '

>

. |
) . *+ "2, -Teacher centered, The teacher is the primary figure of ‘ |

authority and beyond that, what Mallsn and Hersh (1972) call

3 . 4 L4

a G.0,D, -- Giver of Direc%ions. One of the main functions of

. . 7 a G,0,D, they say, is to
"Beware of any one who has Answers.

v . There are np answers, only direc- dispense truth and knowledge;
. "tions of travel. We can never know * \ . —
: - «all the aspects of a single grain "Knowledge" (facts, figures,- ’

-, °of sand, But we can set goals and . :
- .work toward them, at the same time memorized information) flows
) modifying them in the light of ex~ .. _
P perience. o .. (one way) to thosd who do not

-~ Earl Wajdyk“ 1972 know (students) from one who

4 . . r

¢ - " does (teacher). Education becomes

) & matter of transmission of "knowledge" (Crowell, 1971).

?

3. Passiveness. The description of higher education in the
.- President's Commission on Campus Unrest (1970) could be applied

AN
1

"

. r
ERIC : 30
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' to any level offeducation: "The stullent's role in this process »
of education is largely passive: he sits and %}stqps, he sits

- and reads, and sometiqgs he sits and writes., It is_an uninspir-

ing eiperience for many students,"

s
.
B .

t ' : 4. Past oriented. One recognized function of school is the
N 3 <

enculturation of children and adolescents (Dewsy, 1916; Bruner, .
g 1973); This consigtéd primarily of presenting the past ;o it
would be preserved in the next-generation of adults. This made T
. A sense as long as the futurenwas like the present, which in tuwrn
was like the past (Michael, 1974). This assumption, -however,
) . may no longer hold true, creating the possibility that schools N

aré educating for conditions that may not exist in the tu%ure

(Toffler, 1970). .

By

_ 5, Disjointed Curricula, Subjects in school are taught in

Y

. isolation and, like ) o
. . "Find, if you can any similarity between -
cars on a’freeway, ggography as presented in the usual text-
. ) ’ book and geography as practiced by geo~ .

. ‘o, their only- contact graphers. The problems are presented as

- solved at the outset. The child is then i
is through acciden- asked to consider how the 'authority'

. ' arrived at his solution. In a geography L
e ~ " tal crashes.” Dewey .~ text Wwe find at the beginning of a chap-

ter the statement 'The world can be di-
(1930) concludes that vided into temperate, torrid, and frigid
zones,' Virtually the whole of the ef-

this segregation fort in the paragraphs that follow is
o ) given over to making it seem as if this
"disconnects" sub- distinction is obvious, Many children,
- we are convinced, are left with the image |
Jject matter-from of an earth in which one can find border o ’ J
signs which read something of the order, " |
the rest of ex- 'You are now entering the temperate zone.! ‘
4 : put- there by some benign authority in -

perience and-makes , league with the textbook." AN

. - s ~= Jerome ‘S, Bruner, 1973




it unavailable under real life ctonditions. Problems in real

.

life add Hepburn and Simpson (1973) do not come labeled “sio-

-
1ot

" logy,

geography,” "chemistry," or "sociology.!

- -

+ Since environments themselves are educational, learning is not

*

- confined to course content (McInnis, 1975),° Students also learn from
tho way the course.is structured and the atmosphere created by the.
instructor and the school as a whole. - In short, what students do in

the classroom (and what is done to them!) is what they learn (Postman

-~

nnd'ﬁ%}ngartngr, 1969). Given these criticisms, some educators were
- *

(and are) concerned about what people were learning in school. Out

of this conéern grew an alternative view of educational .and a search

' L4 hd

" Zor strategies to implement it: "School must be a place to prepare

'young people to take their place in society .-- not where w¢

isolate them from the main currents of 1ife =- and fhis can be done _

‘by making education at every age level person~-centéred, idea-centered,

. -
experience-centered, problem-orisnted, and interdisciplinary, with

LA

_the community and its other institutions a part of the precess..."

. . G-
One of the primary goals of this education is to get puople to "learn .

] * .
to learn" -~ to become autonomous learners (Bruner, 1963; Silberman,

1976; Nyquist, 1972), and beyond that effective problem solvers, .
All this should sound familiar to an environmental educator; Both
Stapp é1969) and Bogan (1973) stress problem-solving ability as an out~

come of-EE, In addition EE has also been described as experience-

oriented (Hawkins and Vinton, 1973; McGowan and Kriebel, 1975; Bottinelli,

«

[
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N 1977) and interdisciplinary (Stafi,‘l§70; Nash, 1976; Schater, 1973),
c . .
’ The humanistic orientation implied in Gross's (1972) statement: ?Re-

2

spect for,and trust in the child are perhaps the most basic principles'
underlying the open classroom" and Nyquist's deééription ("person-

E-Ai, . centered") is also found in EE (M¢Innis, 1975). Finally, EE also views

et ‘ \the community as an educational resource (Berry, 1975; Milmine, 1975;

'y

Bennett, 1975). . )

- Similarities are not necessarily proof of relationship. Yet t

* . ¢

the large amount of overlap in goals and methods botween EE and the
. 5'J earlier education reform movement strongly suggests one, Sometimes

s the only difference between the two is the word "envirommental" in- .
; . . ‘

‘ ﬂq G0 serted periodically in the definition of EE, For example, in dis-

[ cussing definitions of EE, Bart (1975) cites the following:

v "EE is the process that fosters greater understanding of
N ) ) society's environmeftal problems ané¢ &.- . the processes .
of environmertal problem-solving and decision-making.
- This is accomplished by teaching ecological relation- -
ships and ‘principles that under lie those problems and T
showing the nature of possible alternative approaches s g
* ' and solutions. That is, the process of environmental e
education helps the learner perceive and understand . ’ }'
environmental principles and problems and enables him
to identify and evaluate the possible alternativé solu- .
7 . . . tions to these 'problems and access their benefit and
T Vo risks. It involves the development of skills and in-
sight needed to understand the structure, requirements,'’ /
. % . .and impact of interactions with and among var1ous en- /
* " vironmental en:ities, subsystems, and systems." (/

’ | (Bogan, 1973)

-

_She then calls this somewhat of a non-definition because "....it uses

a description of methods and goals of EE in place of an explanation

of the term itself. If the word 'environmental' was -omitted from the
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e
>

. -

.+ definition, one would simply have the defirition of a good education."

-

~

[ —

;“pedﬁle fo}‘pyoductive roles in society; doesn't EE ul

(Bart, ié?S;'emphasis author's), Yet considering:® (1) The implica-

ord ‘envirommént, (2) The desire expressed '

tion in the meaning of the w

v l
by McInnis (1972) and others to avoid.the "separate discipline" trap;

&

{imately become

’ [
Knd (3) The objective of both EE and education in general to prepare

"a good.éQucation??r7H9w_much7§£,aﬂdigtinction:is—there?

There ;re some differences. In some respeéts,iEE is prbader in
scopé?’ &?e target qf ggudhtional reform has been'fhe)edupational in-
. stiﬁ?tions -~ schools and uqiyersitieé'-- whereas ?E is ;onsidereq
Q;Qed at ‘all age Bgackets’(Rillo, 1974) and extena; intofthe communi ty

{Clark and Stalpes, 1975). And, while EE is concerned with the edu-

&

cational process as a whole, it places special émﬁﬁgsis on the rela-,

‘tionship between man and the natural systemg\f?if_fff_his life line.
'Y i s . .

In summary, EE is commonly considered ‘an outgrowth of Conserva-

tion Education, Mature Study, and Outdoor Education. While a great
?

deal of what' EE 45 comes from these three older "educations," the sim-
ilarity of methods, goals, and philosophy indicates that the genexral

education reform moviment made major contributions to EEis heritage.

¢ - .
.
. .
- -
’
< 14 L

1.4 Description and Definition

,

-

The above review of the literathreﬁésled to the -conclusion Ehat

EE cannot he tied up in a neat, universally acceptablg definition.
» . ¢

N ’

Two factors have led to this conclusion:
’ ‘. . -

i@
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is common groﬁnd, ultimately EE is defined on a personal level: its - - e

19 ‘

(1) - The all inclusive nature of the "environment" part of EE, ’

(2) The bebspegtive that EE is a-way of'thinking about, or-

. ) !
-looking at, education and so subjective in nmature. _- ——-. . .

These factors have also led to, the conclusion that, although there.. e

characteristics, limits, goals, methbds, content, etc. determined by -

the individual concefned.

-

Through readings and conversations with others involved in EE, - .
the author's conception of EE has begun to crystalize around two as—

pects of it: (1) How it is done, and (2) Why it is done. . '

N

1.4,1 Charactbriséics *

How it ig done refers to EE characteristics, what could be called

> v

the "doscgiptive nouns" of EE: active, interdiasciplinary, use of com-

. ————
« - - ”~

munity resources, integrated, oriented toward participation and ex-

’ v, N

perience, problsem-solving, learner-centerea, etc, These evoke the :
image of an educational process in wvhich the learner is an integral
part, not one in which he is the target of educational slings and

arrows. There may be, -however, exceptions. Bogan (1973) acknowledges

-

the need for such strateé%es,°but goes on to say "..i.in certain cases ‘

EE must operate through mere traditional approaches, such as lectures,
a - e l .

* °

classrodﬁ Ectivities, and other non—expeiience oriented methods if

<

the learner is to attain some of the ¥Ssential sﬁills, concepts, and
facts he needs.” While EE efforts should strive for the kind of active, "

learner-centered educational process described earlier, the recognition

'3

R

~
d
.




. should exist that situations will arise where it is not poasible or

- . v

upproprinto. ‘thim doon not moay the attempt should bo abandonod,

only that alternative methods should be explored, . .

0

One characteristic that has not been included and which desefyes

“

2 . . - .
comment is the call for a man-centered environmental ethic or EE ef-

fort (Hawkins. and Vinton, 1973; Butterfield, 1970; Hill and White,

-~ § N . -

*1969), A word 6f cauxionéhere. ‘ While man's relationship, to his sur- ¢

roundings is an éxtremely important aspect of EE, an exclusively man-

« - -

centered EE may inadvertently reinforce the idea that the earth exists a

T e

s - Lo o e o e e e e e

solely for man's use, by stressing his importance either directly or J N

~

by inference. Such an, idea has been credited as one of the many fac-

tors behind our environmental problems today (Brubaker, 1972' Laszlo,

“

,1972; Larsen, 1972) ard is like, according to Mark Twain, assuming

that the Eiffel Tower was_built to support the thin layer of paint at - .
s .

- _+ts peak, McInnis (1975) has pointed out that "....conceptual models

for EE tend to be ego-centric rathei than eco-centric.... Humankind
tends to be portrayed as the most.important species on the pianat, . - -
, when,- as the final species in the food chain, we are actually the ° ‘

-

most expendable." The contrast here lies between a self-view and one

=1

based on relative importanbe in the workings of the eco-system. Re-
‘ moval- of plants would spell disasteifforlthe biosphere, while removalc
": ) of man would not greatly affect its functioning., Efforts should be
made in EE to malntain a ﬁerspective,,distinguishing man's importance

as he views it, from his actual role in the tundtioning of the eco-

system.
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. 1.4,2 Goals

Why EE is done involves looking at goals, As with educatiom in

general, the goal of EE is to, help and prepare learners. to function
in society4 while offering a chance to grow'personaily.l

& : H »

this, the author feels that EE should have goals {n three related

To accomplish

areas: awareness, knowledge, and process or "use" goals,

. fd
. Awareness goals are oriented toward making the learner conscious

of some asbect of the-environment. ’

-

These goals.extend beyoad the

. realization ‘that pollution exists, into‘a*sensitiyity_to natural 8sys= _

tems, their complexity and interrelated nature.

-8 s )

be aware that man has an impact -- a very significant impact at times -~

People should also

on natural systems and that any action he takes that affects these sys—
tems involves making tradeoffs, -regardless of size (e.g. in many areas,
man has exchanged clean air for the convenience of the automobile).

Finally, considering the meaning of environment, a logical extension

et e bt
e
.

coan be made to self-awareness. Awareness is not limited to a gross

or very unsophisticated levei but can also be’detaiied and highly
sophisticated or anywhere in betwesn (Kraithwhol et. al.,, 1964). Thus
an individual can Be awarb that interrelationships exist in natural
systems or, on a higher level, ,be conscious of differences in those:

) ©

Telationships.

q

4 This does not mean the educational system should run learners °
through an educational machine and stamp them into one uniform
" sociotal "piece.” Rather, it should help learners discover how
they best "fit in."

o

o4




-actions of their own or others, helping them determine if they wish

.
t
“ -
L

Knowledge goals begin with producing people knowledgeable aboﬁt

the natural systeﬁé on which they depend.‘ These goals also involve '

investigating man's impact on those systems. How does he affect them?
WVhat problemg‘has man's impact caused or might cause? What are al-
ternative approaches to problems and solutions? How do natural sys-

>

tems affect him? . These goals should also consider the social insti-

tutions that make up part of man's enviromment.-- particﬁlarly govein-

mentgl ones:since our country is founded on the notion of citizen )

i} 3

fnvolvement. Overall, knowledge goals are conéerned with imparting

information and increasing understanding., As conceived here, knowledge N

would include the‘categofy of knowledge and elements of the cétego:y :

of comprehension defined by Bloom, et. al, (1956) in their taxonomy
. ® . !

of behavioral objectives. Accomplishing knowledge oriented goals

[

would give people a basis with which to evaluate decisions and/or :

B

. 4 -

to becomé involved.

- ¢
-

“ Obviously there is a relationship between awareness and knowledge..

Krathwhol, et. al., (1964) points out that being conscious of something

is a prerequisite to knowing about it. One could also say -the reverse,
creating a "chicken and egg" situation. However, increasing awareness

is not always a function 6f acquiring more knowledge (i.e,, the facts

14

and figures kind), Increasing awareness éap also occur through ex-

periences designed to heighten sensory contact with the environment,

£l

such as in Van Matre's.(1972, 1974) Acclimatizing program.

The third set of goals ‘are process of "use" oriented. These are

© .

r
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s primarily concarned'w;th transmitting skills to the learner. The

"learniné to learn“ process mentioned earlier is-one. Others 1nclude ,
application of acquired knowledge, strategie; for becomlng 1nv01ved
'in an issue, problem$§olving and decislon-making‘skills, and evep "
‘a what Pbstmen and Weingartner (1969) call "crap detecting."5 Unlike
- ~ facts avnd figures, skills such as these cammot be directly transmitted

by the instructor to the learner (Taba, 1966).. Rather the learner

can be put into a situation that emphasizes the use of such skills. N

For eggmplei an instructor could‘have-students investigate recycling
-, (what it is, how it is“dene: pros andvcops), explore'poseible appli-
cations todcodmunity situations, and, based on the outcome of the
explo;ation, take action.' The latter =-- take action == may }nvolve
advocacy (e.g. try to get people in the community to change their
attitudes toward recycling in some specific/way deemed deeireﬁle px
the.students). At this point = distinction should be made between

EE and advocacy. EE should stress showing people-ggg to take action

if they se desire, to accomplish goals they wish to attain., Thus EE

-~

5 Postman and Weingartner (1969) describe "crap detecting" as follows:
"One way of looking at the history.-of the human group is that it
has been a continuing struggle against the veneration of 'crap,'
Our intellectual history is a chronicle of the anguish and suffering
of men who tried to help 'their contemporaries see that some part of
their fondest beliefs were misconceptions, faulty assumptions, super-
- stitions, and.even outright lies, The mileposts along the road of ’
our intellectual development signal those points at which some per- '
son developed a new perspective, a new meaning, or a new metaphor. \
- We have in mind, a new education that would set out to cultivate
just such people -~ experts at 'crap detecting'."

Ly
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becomes, in part, a means to provide learners with a means., Advocacy, -

on-the other hand, eﬁphaa{aps persyading people to accept the advoonte's
point of view, to bring them to an end the advocate'wishes them to '

attain. Although the author does not regard EE and advocacy as synony-

’ moﬁé, EE «can lay the .groundwork for advocacy by providing information.

©

4

: and processes. - Thus in the above example the processes in which the

students were engaged‘can'be considered -EE, What they may have been

m < e - doing -- advocating a specific point of view on a specific issue --
‘was not,
- ~ However, because attitudes are involved, the distiqction is not

2 -

e always easily made. In fact, determining the éxtent to which educa- -

tion in general shoﬁld be involved in generating or changing attitudes

-

is difficult. In discussing why affective objectives have received

—— -  ——— much less emphasis than cognitive ones in education, Krathwhol et. al.

(1964) note’that, in our society, a person's beliefs, attitudes, and

al, add: . .

"Closely linke< to this private aspect of affecti—e behavior
is the distinction frequently made between education and
indoctrinatior: in a democratic society. Education opens up
possibilities for free choice and individual decision. Edu~
.~ cation helps the individual explore many aspects of the world
and even his own feelings and emotion, but choice and deci-
sion are matters for the individual, Indoctrination, on the
othér hand, is viewed as reducing the possibilities of free
choice and decision. It is regarded as an attempt to per~
spade and coerce the individual to accept a particular, view-
point of belief, to act in a particular manner, and to pro-

. fess a particular value and way of life. Gradually educa-
tion has come to mean an almost solely cognitive examination
of issues. Indoctrination has come to mean the’ teaching of
affective as well as cognitive behavior.”

“values are regarded as private matters. Consequently, Krathwhol et. .




+

e

They go on to say that th6°separation of the two is not as simple

as the above suggests and a reopening of the question would help )

- see the boundary between education and indoctrination ‘more clearly.

The same problem. exists in EE. Where does environmental education

end: and environmental iﬂdoctrination (or advocacy) begin? The
desirability of some attitude changéé ar¥e hard to dispute, A posi-

tive attitude toward the' natural systems that are man's lifeline or

€ <

the perception of natural resources as having limits are two examples,

L) M

Howéver, the more specific the attitude change sought becomes, the

more it moves out of the realm of EE and into that of indoctrination.

Defining specifically how one wants people to react reiative to a

s

specific issue in a specific situation and constructing an experience

designed to produce that result certainly smacks of indoctrination,

.
>

T For example, take the two objectives: o T
(1) . Given the solid waste situation in Syraéuse,'N.Y;L tﬁe
individunl will oxhiﬁit a positive attitudo toward ro-
cyciing bottles by (a) using returnable bottles, and
(b) taking action politically to support bottle recycling
(e.g. write a letter to the city council, attend and speak

out in favor of recycling bottles at a hearing.)

(2)° Given the solid waste situation in Syracuse; N.Y., ;he
individual will be able to evaluate the possible apﬁlica-
tion of recycling bottles to it, take action based on his

ovaluation, and logically explain the reasoning behind

that action,

f)'ﬁ‘-

" -
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_oud is "pussing it on" to the learner? In which learhing experiznce

Which one suggests the instructor has the "right" answer or a%titude

. wohld one expect to fiﬁd learners formming their own attitude? In

o -

which one.is the learner more likely to assume that recycling is Athe
answer?" This exampie pﬁints out the need to carefully corsider the
role of forming or cﬁanging attitudes in EE and its implications.
There is no questipn that EE will:invo{ye some attitude changes.
However, such chénggs’should be on a gene}al'level,*and leave more

<

specific decisions concerning attitudes up to the learrer, with ex-

.

periences designed to allow the learner to do so, The author agrees
AN

with Hende's (1972) assessment: "Personal freedom of opinion is of

utnost importance and if environmental education places emphasis upon

cultivating attitudes at the expense of full information aboutlhlter-

native societal actions, then it too can bhecome a_repressive-influence,

The fact that knowledge, awareness, use and goals have been dis-

cussed separately should not imply they are aécomplished separately,

.or even in the order in which they were discussed., Rather, 1ike the

environment, th v are interdependent and interrelated (figure 1-1),

Accomplishing one may lead into others or they may. even be accomplished

simultaneously (Kraithwhol, et. al, 1964). An in@estigation of soil,
for example, may generate awareness of the complexity of soil ecology
and increase knowledge at the same time, while the generalized process

used in the exploration could contribute to the acquisition of pro-

cess skills, Furthermore, the total experience could contribute toward

developing a positive attitude toward natural systems as a whcle, Pur-~

I‘)M—

(U,




ponoly ;nd oonsistontly attempt-
'ing to separate these goals is,

An fact, c;eating an Qrtificial
wsituafion, distorting what hap- -

pens in real life.

%
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Relationship of Goals

= This has been a somewhat

~

loﬁg description of EE, yet because

~

¥

it was an exploration in definition and a pergonal view, it was doomed

" ..to be so, Based on it,. the author has defined EE as the following:

. "An educational process by which people:

-

(1) increas2 their

A
q

- . awareness and knowledge of their environment, its interrelated

° i

M

nature, their relationship to it, and their impact on it, on
levels ranging from individuals to that of man as a whole, Qnd
-(2) aéduire skills to genérate kﬁowledgehindepen&ently, identitfy
goals, and take actioh to achieve those gqéfsﬁ'

Ideally, educational experiences -would be interdisciplinary, uactive,

and learner-céntered as possible, but the extent to which this can

be-done greatly depends on the situation under which they occur:

while attitude formation or change can be a part of EE,.it should be

?

Also,

directed at a general level and carefully considered. h

Difficulty in definition does not make EE any less jmportant.
This writer believes our societ§ is entering into a new and difficult

era; one that wyill réquire a new understanding of the world around

e
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-us and cur relationship to it; and an ability of citizens to become

- involved in choosing alternative courses. EE can help maks the tran=~ .
sition, R ] - A R
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- ‘ eChapter 2
‘The Process Approach

x k]

2.1 Introduction . . : ‘

<

|
|
- The increasing envirommental awarenkss and evolution of EE »I
\

! brought an increasing demand by educators<for ways to inﬁolve students

A0

" with their environment.. In the Northwest, this demand brought together . .

. eighteen educators who formed a group 1; 1970 td'gxplére the develop-
ment of EE m;terials. From their efforts a process éppgpacp to EE s
gradually evolved.(McDBnaid, personal communigation).

. Carroll (1975) points out that the procesg a;proach‘program of- . ©

fered the United States Forest Service a way to bring resource manage-

- ment, educa@ion, and environmental factions together, In addition,

there was also the realization that the general public needed a better

understanding of environmental factors that affect resource manage- ; E
. ment decisions, McDonald (personal communication) adds that such a ( S

program could take the school "show and tell" load off of agency people,
. <o .
something that, with increasing environmental awareness, was begianing

to take a disproportionate share of time.

The Forest Service adopted a process approach workshop program )

- -

[ 4 N B .
as a major part of their EE effort. The thrust of the program was
(and 1s8) to acquaiﬁt people -- environmentalists, educators, resource

managers, and whomever else was intqfested -- with a process approach

to EE and possible uses for the methodology. Since this thesis is

primarily concerned with the application of the process approach to




designing 1nves§igat£ons_o£4the,role of fire in the enviromment, the

following dischssién will concentrate on the process approach, touch-

v &

- ) ing on the workshop r-ogram only as it is relevanf.“ More complete

treatments of the workshop program can be found in Carroll (1875) and

» ~ evaluation work by Henkin (in preparation).

. -

The process approach has seen defined by Carroll (1975) as "an
orderly system.of education fﬁ;t moves from a known body of data to, )
successively, tie collection of more data, evaluation of the data ‘
- ;;;mulation of hypotheses and .concepts and the applicatioq of these

in problem solving situations." The "orderly system' Carroll refers

.

to, as presented in the workshops, extends beyond the interpretation-

of-dgfa/application process described in his definition. The process’

’

._vwwgégggqgh_is made up of four interrelated éomponents: (1)‘The inves~
tigative process around which it is based, (2) The questioning/task

cﬁ;d strategy sgiuc uring the lnvestigative process, (3) The discus-

sion skills sup ing and complimenting the procéés, and {(4) .An aware-
~
ness of group dynamicé.

-

2.2 The Investigative Process Z,/

The invesiigative procesé’&%ed involves moving learners from col-

s~

lecting and interpreting &ata, to applying what has been digcove}ed.-
The basis for its struc%ure lies in wérk by Taba (1966) and McCollum
and Davis (1972). Taba regarded thinking as teachable and as an active

.

transaction in which the individual used cognitive operations to derive

informafion_from it. She identified these proeesses as "organizing

¢ » .
.
.
LI

@

.'f' .'\ ‘
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R ' .
——- -, -—facts into conceptual strategies, relating points in data to-each : S

N ~

o -

. other and generalizing upon these relationships, making inferences .
- o . * . -
and using facts and generalizations to hypothesize, predict, and ex-

“

plain unfamiliar data." (Taba, 1966).? Unlike facts, these thinking

‘ skills could not be given by the teacher. Rather the teacher could . i Tl
help 1earners\¥cquirc_these skills by giving him/her the opportunity ) _— °

to use them while offering progressfvely less and less direct support,

PRI

She also thought these operations formed a hierarchy and therefore, .
R ‘i teaching strategy designed to imggove them should bé sequential.
" Based on these assdmptions, she developed an inductive instructional

- strategy involving three sequential cognitive tasks (takle 2-1), ° She

then experimentally tested her sérategy and found that elementary stu-
O s .

hiv)~ dents in classes using her method woere superior to_control groups in .
ability tO'disériminate, infer from data, and apply known principles )
/ 7
to new problems. ) .
3 - ° ) \,
. McCollum and Davis (1972) used Taba's work as the basic under- ~. ,.

lying structure for a workshop training program designed to help . ]

.

* 6 These steps were later formgaized to Concept Formation, Interpreta-
tation of Data, and Application. G
- 7 Taba (1966) acknowledges that the results from the written tests ) h
= were not consistent. % She notes that inadequate tests, variable
. composition, of the sample groups, or variation ih teaching style, ~

could have affected the, results, Analysis of tape recordings
made of classes, however, indicated that the teaching strategy -

! seemed to make a difference in the productivity of thought #&s” well ..
as the type of thought in which the students engaged. /
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L. #2

< Ihése One ;

Enumeration and
. Listing

Strategy

Concept Form;t;on

Phase Two -
Grouping

L3N ~

-

Interpretation of Data

£

Pha é\qur

Identifying dimen-
- sions and,
. relationships

. . !
- s -

Strategy

) Phase Five

Explaining dimen- .
sions and
relationships

~ .

Application of Principles

#3 ‘
Phase Seven

Hypothesiéing,
o predicting con-
L sequences

- ¢

Instruc.ional

yd

% .

Phase Eight

Explaining and/or

supporting the pre-~
dictions and
hypothesis

-
N oAl

-

“Table 2-1

>
-~

Phase Three

Labeling categories

Phase Six

Making inferences -
or generalizations

<

-

Phase ﬁinp

e,

——Verifying .
the
Prediction

Strategy DeVveloped by Taba"

I
-

4

b
} -

*¥After Joyce and Weil (1972)

~

e




F o

1

- teachers and others interested in developing curriculum produce educa-

tional experiences that would encourage the'development of higher .

AR

levels- of thought processes (i,e, above memory/recognition level), To >0
accomplish this, they wanted to "....develop (in participants) an . S
understanding of and skill in, reffting a structure of process to a

.structure of knowledge." (McCollum and Davis, 1972). The structure . v

.

. of knowledge to which they refer, shown in figure 2-1, contains four AN

different levels arranged in a hierarchy, moving from specific to

AN .

abstract. . 'The structure of cognitive processes was tnken-from Bloom, .
- et. al, (1956) and-Sanderszﬁggs). hloom, with others,  developed a -

taxonomy of educational objectives for the cognitive domain. They
: A Ll v

|

}

. assumed the processes their objectives reflected formed a hierarchy. ‘ .ﬂ
. |

|

|

|

Simpler behaviors could be integrated with other simpler behaviors
¢ to form ere complex ones. Consequently the taxonomy that evolved - ‘

was hieraﬁchal in nature, moving -from simple (1 00) to complex (6.00):

™

1.00 Knowledge
2,00 Comprehension
3,00 Application
N 4,00 Analysis
5.00 Synthesis )
6.00° Evaluation o .
. - Lo

Sanders (1966) felt that careful use of questions by teachers

could lead students into thinking at higher levels and that teachers . T

put too much emphasis on what he called memory questions (i.e. ques-
1

+

8 Sanders uses.the word "question” to cover any intellectual exer-
. cises which require a response..




PRINCIPLES

Abstract ideg °
supported by

concepts and gen-
eralizations which
have been tested over
a ppriod of time

GENERALIZATION _

Statement of relationship between
concepts, usually qualified by
’ a condition '

CONCEPTS

A word or phase that denotes
a category of information

~=-DATA~——

Items of specific information at
the lowest level of abstraction

i

s

p e
.r

. Figure 2-1

. ’ McCollum and Davis's Structure of Knowledge*

~ ¥After McCu lum and Davis (1972)
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Te
\
-

~tions asking students to recall prcviously given information). He
=

adapted the taxonomy developed by Bloom and others, as a basis fora -°

&
questioning strategy, using categories to describe the mental pro-_

cesses the student had to perform in answering the question. In doing

~

so he changed thé knowledge category to memory and’d}opped the compre-

&

hension category, using.two of the three subcategories .in it (transla-
%

tion and interpretation -- see figure 2-2), .

Based on ‘the work of Bloom, et., al., Sanders, McCollum and Davis

(1972) developed their own prccess structures (figure 2-2).

4"

The interpretation~of-da%a/applicat;on steps that McCollum and
Davis use to relate knowledge and process are essentially the same _

as Taba's., In interpretation-of-data, data is collected or recalled

(if it is provided by the teachers), specific aspects of it are ana-

lyzed, relation-

ships expldred,

Data Relationships General- and generalizations
. izations
N made on the basis
. ) of the foregding
Figure 2-3

Interpretations of Data Process (figure 2-3). Ap-

(McCollum and Davis) plication stages

follow a similar
—
pattern (figure 2-4).
Generalizations are applied by the learner(s) to a different situation

to make predictions, inferences, or hypotheses. Learners may be asked

for supporting evidence or justification. These are examined in terms

[
o




. - . .
king-a judgment of good or
bad, right or wrong according
to standards the students
evelops.

Salving a'g;oblem that requires
riginal greative thinking,

Solving a problem in light of

EVALUATION =

conscious knowledge of the parts
and forms of thinking,

Solving a lifelike problem that
requires the identification of

an issue and the selection and

use of appropriate generaliza-

tions and skills,

Discovering relationships among
facts, generalizations, defini-
tions, values.

'Chanéing information into a dif-
ferent form or language.

Recall or recognition of information

Banders (1966)

Making judgments using explicit or
. implicit criteria ) - ‘
B3 ‘
|
. (’ . .
[} . / v ‘
SYNTHESIS Putting together elements or parts
* to form a whole-
ANALYSIS Detecting the relationship of parts
% ) and how ‘they are arranged, -
APPLICATION Making logical application of known
‘. data to a new situation (transfer
- of learning)
INTERPRETATION Examining relationships and general-
‘L izing from known data (Relating and
Generalizing level), °
TRANSLAT ION Translating knowledge into a pafailel
form, .o
~————— MEMORY Recall or recognition of information,
‘McCollum and Davis (1972
o Figure 2-2

Structure cf Processes

Yy




\ predictions,¥ @

inferences, dnsequences,

thes relationships -
”,"”_’,,——-hypo 95‘:;25/ \\i._,f)/P '

* Situation

/ - ' . ! ’ . ‘ - .
- ‘ Figure 2-4 _Summary, )
Application Processes ' conclusion

. (McCollumland Davis)

<
verifying

of consequences, effects, and/or relationships. If appropriate, what .

E

- has been explored is summarized or conclusions are drawn, Finally,

[

~—

1

T if possible, predictions, inferences, and/or hypotheéés are verified
. 3

by the students. As a result, the learnmer travels up a "spiral" (fig- ' :
|

ure 2-5) of increasingly complex thought processes The overall goal N
; of this process is the crea-
> conclusions tion of an autonomous learner, :

one_that_can_function—indepen:

ituation

, ‘ N\
dently in the learning prbt

effects, infer, cess, \ S

Neither Taba's nor
relat1onshipsk

McCollum and Davis's instruc- Y

.

" generalizations tional model attempts to, at

S least formally, také the stu-
. data
— é~“~ dent beyond the application
Figure 2-5 ~ level. Perhaps Taba fglt
Interpreta:;;:r:f"Data/Application such operations (e.g. syn-

Fan Y

/
f
¢
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thesis, analysis) were beyond the elementary school’ children with.whbm
she worked or the processes would occur in the course of application,
These however, are speculations, McCollum and Davis (1972) commented -
"while the higher levels of thinking processes -- analysis, aynthesis,
and evaluationm-— may be provided for, and do occur within the con-

text of this instructional model, specific attention is given primarily

to tpe memory, translation, interpretation, and application levels."

.They do_not elaborate as to why,

th Taba's and McCollum and Davis's approacheé were ﬁsed in a
social studies curriculum. Joyce and Weil (1972) point out that Taba's
. \
method is not restricted to that field but could be applied to many
other curricular areas, McCollum and Davis's approach should be equally
applicable, since it is based on Taba's. This is what McDonald et. al.

(personal communication) did,‘adapting the interpretation~of-data/

application processes for env:ronmental investigations,

The process approach, as conceived by McDonald and McDonald (I1977);
and defined by Carroll (Ié?gs;/involves the same sequence as Taba (1966)
and McCollum and Davis (1972) use for interpretation of data (data—»
relationships —» generalizations) and application (situation — predic—
tions, hypotheses, effects‘——a-copclusion, sumary) . Altﬂough called
an interpretation-of-data process by McDonald and McDcnald (1977), it
commonly goes’beyond that (as defined by McCollum and Davis) into ele-
ments of application (see secﬁion 2,3) For this reason, the process
approach ha; been and is referred to in this thesis as an interpreta-

tion-of-data/application process.

(j B
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The investigative process as presented in the Forest Service
workshop approach program 1s‘one of interpiotat1on-of;data/app11ca-
tion based on earlie¥ work by Taba (1966) - and McCollum and Davis
(1972)., " The steps involved are sequential and the'underlyingxassump-
tions are: (1) There is a -hierarchy of knowledge, (2) There is a
."hierarchy of thinking processes, (3) There is a relationship between

the two, and (4} Learning experieﬁces should be : -~ictured so as to

take into consideration this relationship,

2.3 The Questioning/Task Card Strategy

The.duestloning/task card strategy used in the process approach

- 1s the "vehicle" for the interpretation-of-data/application process,
The four categories of questions/task cards are sequential, moving
from open to summary respectively, and providing opportunities to

collect (open) and look at specific aspects of data (Zocus), inter-

—--pret-it—(focus, interpretive) .und summaYize and/or Verbalize generali-
zation§ (summary), Questions and/or ‘tasks 1nvolving_application are
used in summarizing or extending the scope of investigations, but no
specific structure per se is dei ~d }or the application process. H;w-
ever, McCollum and Davis's structure for application is virtually the
same as for interpretation of data (see below). - Therefore, one could
use the questioning/task card structure identified for application as
well as interp;etation of data,

While categories have been defined, questions or tasks do not

necessarily fall neatly into one of them. They may fall between or




tuke in two or moro categories depending on the needs involved. Fi-

R nally although it can be, the sequence does not necossarily heve to V
be mede up of all questions or tasks. A mixture of both can be used
~= an investigation may begin with an open question and move to a

focusing task; etc.

As with the investigative process, the questioning/tasﬁ card
LSEN

strategy has its roots in both Taba (1966) and McCollumiénd Davis

(1972). Taba used "eliciting questions" to get students involved in

performing the cognitive processes she desired them to try. For ex- o

ample, if she wanted them to virbalize inferences and/or generaliza-

tions, she would ask something like: "What does this mean?, What - -
would you coﬁclude?, what generalizations would you make?"' Taba re-
garded the proper strategy of questioning as crucial to development

- of the desired cognitive skills. Furthermore, the open-ended nature

of the eliciting questions provided students with thg.obportunity to

¥espond on diTferent Tevels of abstraction and depth or express difs ~

»

DX

ferent perspectives,
McCollwn and Davis (1972) adopted Taba's idea of using questions
to take students through concepts, interpretation of data; and appli-

cation, However, their questioning strategy is much more formalized

v

and is the immediate predecessor of the one used in the mrocess approach.

In the interpretation-of-data sequence, McCollum and Davis identified

four categories‘of questions: Open-memory, Focusing memory, Interpre-
tation, and Inclusive-generalization. These serve the same purpose as

those in the Process Approach (sgqlggbl¢.2a2). The application process

et Tote TV

R
o FrLME N

. LS




’

Question/Task Card

Table 2-2
Question/Task Card Categories*

Description
Designed to provide an
opportunity for all per-
sons to participate and
obtain a body of data
upon which to focus.

41

Example
Question ) .

What did you
notice about
the stream?

- Category
- ) . 1, Open . .
2. Focus

\3. Interpretive

-

Designed to focus thought
on specific data that will
later be. compared/con~ ’
trasted to other data™
later in the discussion,
Designed to compare, cons
trast, and seek logical™
relationships between
specific points brought
out in the focus ques-
tion., The learner is
asked to expréss an in-
ferred relationship based
on observations.

What were some
of tﬂe“plants
you listed?

How might the
plants you ob-
served affect
the stream?

Designed to obtain con-
clusion, summary, closure,
Calls for a generalization
that may be applied to a
variety of situations. No
new data is introduced
here.

-

Based ' on youra
observations and
discussions, what

‘gan be said about

the affect of
plants on sireams?

*After McDonald, et, al., 1975

’
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questioning 'structure follows the same pattern: open, focus-applica-
tion, relating-anflysis, and'inclusive-integpretation.

Both Taba's and McCollum and Davis's methods ;re questioning
strategies? To put more.emphasis on. student involvement and parti-
cipation, McDonald, et. al., (personal communication) applied the
questioning sequence of McCollym and Davis (1972) to task ;ards.lo

Like the open-ended questions Taba used, the task cards allowed people N

with different levels of ability to participate at the same time.

They also: (1) piomoté small group interaction and data collection

N

and recording (2) allow for individualized study, and (3) put more

fesponsibility for learning on the participant (Mqunald, unpublished).

One mightnargue thé latper’sgying that the task cards merely repres;nt

g; extension of the instructor and so allow no more responsibility . t
than verbal questions, However, b; Just getting away from the instruc-

\ tor's physical presence and iirect interaction-with-him—forces-more

1

reliance on the individual and the group of which he is a part, Further-
more, use' of task cards allow much greater opportunity for interaction
with and exposure to one's environment, an important step toward grea-

ter awareness as well as greater knowledge., The use of task cards and

9 Taba noted more was involved than just good questions. Although ¢
she never-elaborated formalized discussion management skills as !
McCollum and Davis (1972) did later, she did comment that discus- |
sion skills were employed by teachers in addition to the ques-

tioning strategy. - : .

10 Task cards are cards with an activity or activities printed on
them for learner use,

ey .
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questions represents a major modification of previous methods, .
As with the investigative process, the questioning/task card

strategy used in the Forest Service process approach is drawn from

5
the interpretation of data/application questioning straiegy developeq /
by McCollum and Davis (1972{ and,;to allesser extent, Taba (1966),
The use of task cards with the same open-focus-interpretive-summary
struéture is an improvement, putting more emphasis on the ;earner

¢ and increasing contact with the environment.HmT?eh;;;bination of ¢

task cards and questions provide the structure, the "vehicle": for

the investigative process, o .

2,4 Discussion Skills .

Discussion skills have two purposses: (1) promoting participation,

and (2) helping contribute to the. completeness relevancy of the dis-

——cussion (McDonald,et;al; 1975y,  They are the key to the instruc-

tor's role in facilitating the learning process rather than dictating
it. Tables 2-3 and 2-4 are summaries of the discussion skills used.

The skills in table 2-3 are extremely important in creating an

open, accepting stmesphere, By accepting responses ngn—judgmentally

supporting and encouraging individuais, and handiing errors carefull&, .
the-instructor can begin to step out of an authoritarian, knowledge-

" dispenser role where discussion is primarily one way (student — in-

structor) and step toward transferring the learning responsibility to

the group and individual by promoting a three way exchange:
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8 LT * ' Table 2-3 * - ~
. Discusaion Skills that Promote Peoples .
¢ Participation and Contribution . = .
‘\ AY . a
. . .
DISCUSSION SKILL . : . PURPOSE ~. . EXAMPLES OF PACILITATOR'S USE
. 1 . .

“Thank you Bill for your contribution.*®

to say anything to contribute to the
discussion.
-Peel as wor'thwhile nenber of group
~Develop feeling or cliuate that each

person_can-_contribute_thoughts and .
ideas.

oy

“I'd like to hear from some of you
o haven't said anything yet.”®

“Anyymore ideas?”

"Has everyone had a chance to say

—-}—_what_he.thinks?"

Acceptance --Promote participation
. . -Made people feel 511 responses are “Alright Sue, Any other ideas,”
[—-- - acceptable Nod heda in acceptance o¥ response
-Peel as worthwhile member of group
Supporting ] -Helps support person having problems "Let John tell it his way.” B
expressing themselves "Take a minute to think about it.”
-Peel -as worthwhile member of group "Your comment relates to what John
-Supports people whose every comment is said.”
attached by some one. "Go ahead express it anyway you can.”
-Supports people who offer irrelevant . ’
information on first attempt.
Encouraging -Encourage those people who are reluctant “Does ghy one have anything to add?” .

Handling Errors

-This is a delicate and important skill,
If used properly can help the group grow

“Would you explain what ycu just said.®

“How do the rest of you feel about
that?”

\ in understanding without embarrassent °
to anyone, “Maybe you could write that down and
] -To avoid embarrassing participants 80 find out more about it later.”
that participation will ‘not dry up. “Are there any other points of view?®
-Support the partlcipation but not the “Thank you John - what kind of infor-
incorrect answer, mation would we need to check out ¢
. -y -} -Getting wrong responses out in the . yo?n,xheoiy?f - o e e D
open in a positive way so they can : , ’ ,
be correctedﬂ R
’ Q N " A *After McDonnld, et, al (und atsd)
ERIC ‘ - o . .
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Slscuselon Skills that Zantridute
of <ha Sudject elng Dlecusesd

"0 the .oovlnonn‘ Relevancy

Joble Je4 ®

223¢ves

+ . PuRPOSE

ZXAQLES OF TACILIZOR'S UsE

fxrenddng

Ohtelning ee much information as. peulhh
odout the sudject belng diseuseed. Ihie
Lgnz fo looking for explainations.

‘ed8izlons, silzernates, etc. .

“Is thers_any_shing.else_Yyou ~euld ..
i1lke %o add."*

“Are there any otner idese.®

Anat 0lee 2an we eay eDOUS ce-,”

-An:ln‘ $3r explanations of etatedhnte

«Tell aedning of unfamiliar terme or
2usty statements.

JWalps et of group wnderstand

“%an you give us sn ¢xample of wrae
Jou fust eeld.”

drat 30 you mesn by «es?*

.on ¥you eay that in anozher ~ay.*

“Zan some one 20lp with another
defintzion?”

3

%1% *o put “houghte tegether to anever
- queetions.
=LoAZ ansxer perleds pradw ) wh sentences’
ovelisiive chiaking. sore reeponese.
incressed goup intersction.
“L30g ansver porzodi ollows feciiisetor
0 very kinds of jueetions to eex.
-.ong snewer ferisde _sllows fecilitator
pporeunicies <o wedr. *hlnk:r wnd nore
© Tflexibllity o n00% neede 37 gfoup and |
L indiridusls.

Ticus -Seeigned %o :zero In on specific polnte “dnich l'm could te grouped
‘ af iiscuselon . Together?
“irat 1 you notice gdout ceee?”
.05cus %0 Sring people Teck <o the “Now* ~ ¥hat wes: -@ 3lecussing o
r getting eldetracked." ainute age.”
. ing she flecuselion c{lets ¢ht Sack o oux tapis for now
end come deck o that Jater.”
' . |™ow doee het relate ty tre toplc?®
wifting -Jesizned 'a relee- tho hvﬂ of the ils- “(o- 30 you acceunt for -
. cuselon Sy putting thoughte together “What ere eome peseidie resss
in*s interpretetione that may leed to “What len we sey edout lend
inferen (omrﬂu"hm or canclustone] genetel daeed on our dloeu.len.
h =?ureuee «12h pereens on *he ARy 0 YOu Shing eeee?*
torge 3¢ unevoru\‘ Jenclueione, ets.
ine o *Allows peeple ‘e think, Thinking proseteed|deic for e.%e0%onze ofter eexing o
hink are sonetined slaw 304 peinful and taxee

sllent - regeat queetlon - weit
Ten' > breex she eflence dy
8A0TRQT Juosetion, someone “ae
sOmething eooner than you.

E“"“m QUPPOLs & pereen *hough ne'e

, *Suamerizing 1 tiscusslon -{-Mn‘
1 "Maviag SIREONE resate a senazhy
i steervetlon into seversl «irts

.

"TAA JO0U TeStA%e N8t lata Jew words,”
"fow a1 we 2ut «hat 739 wave lust
$32307 on e toari®*
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Tatle 2.:°
Poor Jiscussion Hadics

EXANPLE .
TECHIILUE OF UsZ DEPLICATIONS HOw T0 CORRECT
Polly Iastrucior repeste (-No one listens %5 anyone bdut | -Recognize you are one - many peopie don't
?arrot | eecn response Zrom <he iastructor. Dbeceuse -Tape your presentation. listen t3
each person. 2x.: the group knows she instru. yoursels. )
¥hat did you ses? cor will repes: sverytning }-Ask a persgn- 2o Tepast his Tespcase so
a rawk. -No one nas o spesk up loud everyone <an heer. N
A hawk, whas the ~<Toup, becauss ne *Accept response and don't sey anyshing.
2 dove. aaly neede’%0 sSpask 20 the give non verdsl scceptancs.
A dove. what else? leader -Throwing 1t back to <he groug prevents
2 deer. ~restricts group interaction discussion ‘rom teizg leader-zenzersd.
A leer. any others?|-she group becomes muablers
Rewards 3i7irg ona person -Playing favoritee ~Reward the person and not his response
sewards and not -Recards for the Sest.answers ox.1 "Thank you BLll for participesing.”
anotner. Ex.¢ «SoMe angwers ere bettér than |-Moet effeczive rewards ere an iaglied
Excellent angwer 7 others ecceptance and support for the perscn
1388 4 -Perzizipants seek rewards N0t hia idese,.
Ok Sue. others® \ instend of <hinking througn [-IZ & person gives an incorrect response
N\ 8 proties. you might say “Thank you Joan. what
-More erTors in responess T¥pe of information would we nees ts
when people geed rewards chsck out your theory?®"
- tastead of cosplating tasks
“one of «A rnow it all voice <A tone that® shows euppers, entoursgement

Expreasts

-Anger in volice
-Clsgusted or detecs
o3 “one

~Sarzesm

Jry uf participetion
-Ianidis people from
-] contridbuting -

v

-sRiling fece
«friendly nan-verdal sppearance
*wRIN Tone of axpreesion

Lending
Questions

«"It woull e & good
idea <0 pave *has

_,'ru’.. wouldn®t

-"0f zourse. he bas
wey %2 40 it is 0
walk o work rigne

="Wna< impor<an:

n£9 3o0ee the

film show us?”

*Suggeate Now the leajer wants
N gToup to snswar,

~Can revesl she lesders own
value syctesm

t |-Restricss parsicipation
-.48der CAN’Y trust answers

?1 Secause e has siready

suggeeed the answer.

+Don't impose valuea on group
~Keep quastions open %o promote an
axchange of group values and Selis’s
L

-"Mave you stopped
sarowing %he
rrege””

-The groups is trapped - thay
aTe,laugnt jo mater how
they answer

-Resrricss participation

-5eep questions open
-Jon’t act a3 an inquisitor

-9k 7iestion.
Y.0rt pause.
oK antzher
question.

-Ressrices participation

-Shor: anawer time gives
shoret asswer. no tise for
evaluazive thinking

-Shor+ answer <ime produces
242OTY answers instead of
“hougnt answer.

-See 1iae 9 shigg discussion scil:

Mulsiz.e
duerzions

haho wae the peracn

Lo
tory® 4Ara% one
nad tne 208
interes:ing exger.
tences” dricn one
30 you *niag vae
the aldest?

l-Foople decome ccnfused - they
lon” T know which question <o
1113 .
-iastructor changes focus of
‘discussion

-ASKk one question e% e sime

sarite down :he Juestion eheed of
~i8e and resd - dan't twry %o
persphace.

-AnRiyze questions anesd of zime -
#3111 <hey ge% the reepsnses
you want®

n
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student ———= student‘

N

>~

{3 Here the 1nstructof may be a resource but, whénever,possible, avoids

= <
being a judge. The overall goal of these discussion skills is to

maximize individual participation. This is particularli impexrtant

or s

since the process approach often relies on group discugsion to de-
rive generalizations and relationships,

Because the process approach does rely on group discussion,. some

form of discussion management is needed. However, it must be done in

-

such a manner as not to discourage participation. As McCollum and

-Pavis (1972) pointed out, this can be done by directing the inquiry

, N .
at the statement made by the learmer, rather than the learner himself.

Table 2-4 identifies those skills concerned with man;ging the sub-
stance of the discussion.

McDonald et. al., (1975) go one sfeprfarfher than th;1r=predeces—
sors. In addition to identifying desirable diS ssion skills, they
identify poor discussion habits as well. These Are listed in table

2-5, Use of such héﬁits, Qccording to McDonald et. al, (1975), can

reduce the group to the "guess what's on the instructor's mind" game -

_and dry up vital group participation and discussion.

In summary, the discussion skills identified in the process:
approach workshop materials are used to both manage the discussion

and create an atmosphere that encourages learner participation. While

1
i
\
<h
)
)
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the investigative process and questioning/task vard strategy are the
.y . ' ‘!
keys to structuring the learning experience, the discussion skills

R are the keys to the facilitator role. Careful use can make the dif-
\ . ¥
ference between a poor and excellent learning experience.

i ' -
2,5 Group Dynamics

. Because both individual and group activities are integral to the
‘process approach, an awarenéss of relevant group dynamics is helpful,
. This is one of the reasons activities concerning aspects of it are >

‘1ncluded in the workshop program and why it is briefly touched on

here.

The material in the workshop prograpﬂggs been taken from project

work for the U.S. Department of Health, Education, and Welfare by
" Giammatteo and others (Giamnatteo, personal communication)., The pro-

Ject concerned working with minority/disadvantaged groups (e.g.,

"
» " Native Americans, inner city people, etc.) to accomplish several

things: (1) Hear other's points of view without reacting hostilely,

(2) I1dentify, classify and determine the importiance of concerns withih !

»

training groups, (3) Provide skills so minority/disadvantaged par-
. ticipants could perform-the same procedure’with people in their area

to insure that concerns identified by the initial group_Efgfghared‘"”’ﬂ’”/ﬁ’ﬂfﬂf—“’

o
g

solve the concerns identified. The process used to reach these goals
s

involved ideas and activities relevant to the process approach and so

haad
L\ "l
-
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applicable to the workshop program. Those that are particularly use-
I .

ful for people employing group-oriented learning experiences include

. !
roles played in a group, group arrangement, and stages of graﬁp growth,
Giammatteo (undated) identified productive and non-productive )

roles played by people in groups, ' Such identification increases aware- - -

ness of group interactions in the instructor and serve as a sténtiné

point from which. one can develop a strategy for dealing with non=-pro-

o - <

ductive rolés. Group arrangement involves ‘the relationship between

the physical form a éroup takes when meeting and participation and

communication. Giammatteo felt that the common group arrangement of
a speaker facing an audience lined row upon row (as in an average

classroom) inhibited a free flow of discussion. ‘Such an arrangement

-

implied that all communication had to go tarxough the person at the

front of the room. He offered several alternative arrangements de-

" signed to encourage discussion among group members, Such arrange-

ments are particularly useful in an instructional methodology (such

N

as the process approach) in which group discussion is an impqg;antr~;
factor. Finally, understanding ggggpfdeveiﬁﬁﬁaﬁ% stages gives an
// ‘/’ -f
individual a-feeling for what processes a group goes through in attack-
! ’

ing a problem as a group..’ " ‘ |

ol

——— ¥

Group dynamics, like discussion skills, play a supporting role

in the process approach. Awarenéss and knowledge of such things as

—

group arrangement, productive and non~productive roles, and stages of

(S
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group growth can aid an instructor in planning and carrying out en-

vironmental investigations.

<

S : 2.6 Goals and Objectives

“ . The above has boen an analysis of the structure and components:

Y
# o

of the piocess approach. A quesiion that remains is -- What can be

accoﬁplished by using such a method? Because thé process approéch

5

. has not been rigorously evaluated_(McDonald, personal communication)
¢ N

no direct proof exists as to exactly what it can or cannot do, How- .
A’

ever, indications of potentiul can be found in the goals/objectives
of antecedent methods, the’ﬁorkshop program, process approacﬁ charac-
teristics, and‘the knowledge/process structure on which it is based.

]

" Since the process approeach does stress the use of thinking pro;

cesses, it would be roasonable to*iiigféﬂzggif—wit enough exposure,

a student would xc u}re*ﬁﬁﬁfgg;;ble to use those processes, This is .
//supporte/dbythe\::rk of Taba (1966) and the use i:y McCollum and Davis o
(1972) of essentially the same technique to mee£ process_objeetives.

In addition, the ohjectives dcfined for the lesson plans used as ex-
amples of the application ol the process approagh reflect what the
\ i .
. dévelopers think can be accomplished using it. These objectives de- .
scribe the use of thinking processes,
Processes cannot be carried out in a vaccuum. They need knowledge
on which to uperate, cither - f'ri~t or gouls (Bloom et, al., 1956).
In addition, the process pr-.ch, 12 1ts forerunners, is a strategy

based on a relationship e o oY o ledge andl process structures.

ERIC &0
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group growth can aid an instructor in planning and carrying-out .
vironmental inVGStigiiiiii;,,—/~””’~’—”ﬁr”””’*/

2.6 ’Goals and Objectives .

 The above has been an analysis of the structure and components .
of the process .approach. A question that remains is -- What can-be

H

accomplished by using such a method? Because the process approach
has not been rigorously evaluated (McDonald, personal communication)
no direct proof exists as 10 exactly what it can or cannot do. How- )

ever, indications of potential can be fQuné—iﬁ’fﬁsﬂéoals/objectives

of anteggggg;,methc‘s, the workshop program, prqéess approach charac-

teristics, and the knowledge/praress structure on which it is based,

Since.the process approach does stress the use of thinking pro-

cesses, it would be rcasonable to assume that, with enough exposure,
/ RN .

-

a student-would acquire and be able 10 use those processes, This is

<

supported by the work of Taba (1966) and the use by McCollum and Davis

<(1972) of essentially the same technique to meet process objectives.

a

In additioﬂ, the objectives defined for” the lesson plans used as ex-
amples of the application &} tﬂe process approach reflect whaiv ‘he
developers think can be accompiished using it. These objeétives de-
scribe'the use of think.ing processes, .

Processes canngt be carried*owt in a vaccuum. They need knowledge
on which to operate, cither as gri=t or goals (Bloom et, alz, 1956).

In addition, the process pprowch, the its forerunners, is a strategy

based on a relationship betwevn wuosaduge i ‘l process structures,

-

<
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- .  Knowledge is inextricablb {ied with proéess, making it possible to ) P
;ccomp14sh knowledge as well ;S process-oriented objectives (Taba,
1966) . (
Cognitive orientation does not rule out meeting affective goals
such as. those concerning swareness or attitudes. In faét, both may
be accomplished simultaneously (Krathwhol et. al., 1964)., Since the
process approach emphasizes learner involvgment in investigating some
aspect of the environment fB;{ is in some way unfamiliar to them, the
opportunity arises for increased awareness not only on the part of
- the learner, but the_instructor as weil (depending on his level of
understaﬁding of the topic), 1In fact, awareness objectives are in-
cluded in‘the environmental field investiéation lesson plans used in
the-&orkshOp, Furthermore, depending on the learners:existing atti-
tudes, the same factors that hrought increased awareness (discovery
of new inforﬁation, relationships, insights) could create or change
attitudes. -
Research concerning another instructional method which stresses
direct learner involvement -- simulation gaming -~- indicates that it
i; superior to more traditioral, less invélving classroom methods in |

-

affecting attitudes., Based on this, direct learner involvement rather
(textbook; lecture, etc.) may be a good strategy to use in meeting
attitude-oriented objeciives,

than presenting informution through some passive intermediate source
The workshop program i1~ corinc'ed using the process approach so ;
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one would expect the goals of the w&rkshOps to give an indicetion of
its potentinl, To this end, the eight regional heads of the Foroét
Service Eﬁ programs were contnctéd, along with three other pepplo in-
volved in the progrum,11 by telephone and asked to 1dentiry.the~pri-
mary goals of the workshop program as they saw them, The results are

given in table 2-6,

lable 2-6 ‘ »

. . Workshop Goals a» Perceived by Forest , .
. Service EE Personnel
Number of
Respondents
That Identified
Goal - The Goal
1. Increase Awareness of;
' EE 3
Other ' 7
2. Develop Process Skills in: .
themselves (1.&. participants) .10
Others 10
3. Estabi1sh/1mpruve‘Communlcatlon * 2
(between participants) ,
4, Improve Public. Involvement Skills > 2
5. Impart knowledge 2 .
6. Enhance Forest Service Image 1 .
11 Mr, Tom Ellis, Informar: o o iy -atron, State and Private Forestry

Region 9; Mr. Ron Grecuw iit, tormer National EE Program Coordinator;
Ms, Jane Westenberger, bireciar, nffice of Information, Region 5.

.
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»

Every respondent ;dentified the devqlopment of process skills as a
workshop goal. A majority (6) also listed awéreness goals, However,
relatiﬁely few identified knowledge or;ented goals, This is probably
a reflection of’the emphasis placed in the worksﬁops on the acquisi-

tion of process skills and not an inaBility of the pfocess approach

to meet knowledge-oriented goals.

Just what the process approach can and cannot do has not been

1

clearly established. Yet its characteristics and structure, and the

s

goals/objectives of both other instructional strategies: from which

it was derived and the workshop program indicate the potential for

s a

meeting objectives in the areas of process, knowledge, awareness,

and attitudes,

(\{:
2,7 Woaknosses B

One of the biggest weaknesses gf the process approach is time

)

consumption. This, however, i1s the nature of the beast, Telling
\people that there is enough water 1n a pond to support 20,000 people

. ey .
for a year is much easier and quicker Yhan letting them figure it out.
Whenever active learner involvement 1s concerned, time-becomes a con-
sideration and lack of time may Cause some instruétorg to select more

convenient strategies. .

. '

Another weakness concern: tta m nagement role required of the
instructor, A management role v o unfamiliar to many instructors
and could inhiibit them fr.: . . 1 tegy. A simllar problem
\

£




has been noted with simulation gaming (Zuckerman and Horn, 1972),

Furthermore, the students as well as the instructor may be unfamiliar
C . 1

with an instructor management role. A change to a strategy with which

1

they are not accustomed, particularly oné that pléces more responsib-
{1ity on them, could result in some confusion and disenchantment on
the partjof the student. . .

Related to the problemrﬂf management is the need to keep process

and content balanced wnile using any process approach. Léaning too
heavily on process could allow errn}s to be overlooked or go uncor-

rected. To much emphasis on content, on the other hand, could mask.

or even eliminate the processes involved for the learner. Either way,

the learning experience would suifer.

o

2.8 Summazz

The process approach is an instyuctional methodology- designed to

actively involve learners in exploring the environment through the

el

use of problem-solying situatiuns. The'tr;ditional authoritarian,
judgmental role of.the'instructor 15 exchanged for a managemen{ one
in which the instructor facilitates the learring experience rather
than dictating it.

While the investigative proces- per se 1s one of interpretation

of data/application, the proces: approach includes a questioning

strategy to structure the 1nve-t.ig Ti1ve process, and the use of dis-

B ~

cussion skills and group uvn ‘.« nelp the 1nstructor emphasize

(l
LA
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the role of the learner. The first three of these components are
"derived from work by Taba.(1966) and McCollum and Davis (1972) while
the group dynamics mate;ial comes primarily from Giammatteo (McDonald,
personal communication; Gi.mmatteo, .undated).

Because the- process approach blends both cognitive process and
knowledge, it has .he potenti&a for accomplishing objectives in both
areas. Awarquss and attitude-uriented objecti;es are also possible
since learners are actively invol&ed with and are directly exposed to
aspects of éhe environment. Finally, learners can obtain experience

. in communicating and werking together through the use of groups acti-

1

vities, However, because the process approach is oriented toward

.
©

allo@ing learners to wo&k out problems themselves, it is more time

consuminé than more lecture inciined methods, Another disadvantage
lies in the stress placed on ;he management rolé.' Some instructors
may be unwilling -- or unable -- to make such a shift,

There is no "magic" educational mothod that works for evéry
learning situa:iion. Clayton and Rosenbloom (1968) point out "it has
become evident.,..that tl s diversity of students and teachers demands
a diversity of materials and methods,,,.Not all children will learn
equally well, or not at all from the same experisnce, and nét all tea-
chers can teach effectively in a single mold." The process approach
is no exception, but where ar active, learner-centered experience is

desired, one that involves corper: n hetween the instructor and the

learner, the process approach ecevrtrniy ghonld be considered.

+

[ Qb




Chapter 3

Fire, Environment, and Man

"...fire may be the most impor-

tant single factor in determing

what animal and vegetable 1ife -
will thrive in many areas."

Herbert L. Stoddard, 1931

3.1 Introduction

Fires ha;a been‘occurring naturally for millions of years, Evi-
dence of their occur;ence (fusain or fossil charcoal) is found in coal
beds formed during the carboniferous peri;d~-- 400 million years ago
_(Komarek, 1972). Little is known or probably will be known about how
these fires fit into the ecological framework of the carboniferous and
other past geologic periods. Foriunately however; much more is kno;n
about fire and its relationship with ecosystems in which it occurs to-

day. Relatively recent research has shown fire to be a natural compo-

nent in the functioning of many ocosystems'(Kilgore 1972; Biswell 1972;

AWright and Heinselman 1973; Habeck and Mutch 1973; Vogel 1977). Within

such systems, fire serves as a tecdback mechanism whose frequency and

behavior occurs in response to environmental cues (climate, weather,

vegetation, soil, -topography, etc.). In turn, fire influences environ-

ment, producing or setting 1nm motion changes that strongly affect or
even determine biotic community dcvelopment and temporarily alter soil
and water components., The re ul* .+ Le-¢ interactions is a dynamic

system -- a system thait Hhoty . .- * ¢~ dfected by man wherever
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he has come in comtact with it, . The following aiscussion will look

at tiie-enviroyment relationships in more detail, then examinelﬁgn—

.

fire interactions, . , N - ’
. o 12 ~
3.2 Environmental Influences on Fire . - . . \\
3.2.1 Introduction - ;

\

-

The three madorlenvirOnmeptal 1.nf1uence's12 -~ fuel, wegtﬁer,
and topog?aphy - oxogt'both,dlroct and indirect 1n$}u0nces oé fire. .\
Tog:?hq?‘they determine fho likolihood of a firo’ocqurriﬁg and its
béhavior. : ‘ ’ R

.

3.2.2 Fuel Factors

.

Fuel factors are the &omlnnnt direct influence. These include

fuel moisture, temperature, compaction, amount, cohtinuLty, and arrange-

R ]
ment. A decrease in fuel mcisture, Or the water content of the

- ‘ Juel,

Q
increases the ease of ignition, intensity of the fire, and the rate

at which the fire sproads. A1 incroansde in.fuel temperature also in-

v

-

‘12 Fire as used hore relers to forest, brush, or grassland fires.

13 Since all fires produce some kind of updraft, they also influence
their own behavior (albe:it most of the time in a small tvay). How=- .
ever, if the fire is antense enough, an extremely strong updraft
(convection column) can dé%glop. Davis (1959) estimates .veloc-
ities can exceed 70-80 mph. ‘“The resulting firestorm transcends
normally dominating environmental iafluences, determing its own .
behavior as long as enough fuei 1. present to support the fire.
Fires such as these though, 're¢ the exception to the pule.

A

.(-'D ey

o,

-/
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creases ense of ignition and rate of sproad both diroct1§, becnuse

.

less’ energy 1s'poeded to start fuels burning, and indirectly, as in-

o

creasing fuel teﬁper&tures mean dryer fuel, The more compact a fuel

is, the less air is available for combusti .., reducing the rate of

P

spread and making the fuel "harder to ignite. The latter is one rea-
Ve

»

gon why fires usually start in the tinder-like small fuelsJ(needlesb

'

. ' . :
leaves, small twigs, etc.). %lowever, even these can be difficult to~

start. For example, in prepdrntion for a test run of soil nutrients -

~
N

task (lesson plan-B),. red sprucc noedlo litter was oven dried for 24

.

hours, Even when extrevely ?{y, it woe}dﬂqgiicarry a flame d?spitq

»

) . /1 .
repeated attempts “to start 14 w1th matches and butnné’torch. The

<

small size and short needlé len;th allowed the’litter to compact easily,

inhibiting combustion (other factors may also have been at work; a
fungal mat pervaded part of the litter which al‘though dry, may¢have
inhibited combustion). The intensity can also be affected by the

- .

amount of fuel -- the more fuel, the greatler the intensity, partic-

ularly if larger fuels (iogs, biJnches, etc.) are supported.Ly ldrge,

amounts of smaller ones. This leaas into fuel arrangement -- how fuels

are mixed in the vertical dimension, Fuel arrangement can greatly

/

affect fire intensity. Note the change in behavior of a fire observed

by John Muir (1901) in the ~1erra Nevada mountains:

"The fire came racing up the * l#ep chaparral-covered slopes

of- the East Fork canyon....:n . bread cataract of flames,

. now bending down low to feel an the green bushes, devouring
acres of them at a bre.'} .. .*he jurid flappang surges and
the smoke and terrible ru . .nu7 ind rearyng hiding all that
is gentle and oprderty 1o b b, Bt oas soon as the deep

o~

V-
~ 2>
-
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forest was reached the ungovernable flood became calm like
a torrent entering a lake, crceping and spreading beneath
the trees where the ground was level or sloped gently,
slowly nibbling the cake of compressed needles and scales
with flames an inch-high, rising here and there to a foot

or two on dry twigs and clumps of small bushes and broome
L1
grass.

The deep forest Muir refers to was a very open one consisting of pine .

.and Sequoia with a érass understory, Without taller understory vegeta-

tion to carry the fire into the tree crowns,14 the fire's behavior

was radicallj changed. -Anothef limiting factor involved was fuel. con-

<

tinuity ~- how fuels are put together in the horizontal dimensic... The

s .

grass fuels ;ere contiguous, allowing the fire to spread through th
understory. without much difficulty. The trees however, grew individ-
ually in clumps preventing the fire from spreading through the trees
even if a group of trees or a single tree caught fire. In general,

patchy fuels result in a fire that spreads in fits and bursts, if at

all,

3.2.3 Weather Factors

Weather influences fire both directly and indirectly. Direct
influences are wind and lightning storms, A headwind car "push" a
fire and provide it with more oxygen, increasing rate of spread and

intensity. A wind blowing into a fire, however, will slow the rate

of spread. Lightning is a major ignition source15 (and before man
\

14 Also, if the understory or fore-t floor fire is hot enough, heat
alone can ignite itree crowns.

15 Other less common natural 1gnition sources include spontaneous
combustion and sparks from rock- (Vogel, 1974).

v
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the primary cause.of fires). For example in 1968 Komareck éstimated i

/

2,739 lightning thunderstorms passing over about 275,000 square miles ,

of central United States in a one hour period. This only represénteq/ '
| " ' /
the activity along one front.and such fronts repeatedly sweep the _/)
;
Noxth American continent during the summer, Precipitation from stqrms

;

Wind and storms are also indirect influences, along with rﬁ%ative

also puts fires out.

humidity, temperature, and dew point. ]Wind can accelerate fue%‘drying

while precipitation from storms or the presence of dew increasés fuel .
/

moisture. Air temperature affects fuel temperature which has/been dis-
T

cussed above. Relative humidity plays a large role in deterﬁining fuel

moisture (also discussed above). Smaller fuels adjust the Quickest to

changes in relative humidity (perhaps a matter of hours) wﬁile logs,

)large branches, and other larger fuels‘take longer (as much as several -
days). /

I/

/
3.2.4 Topographic Influences ; /

I
Topography also exerts both direct and indirect in&luences through

and indirect effects. Up slope fuels are actually closer to the flames
!

and so receive more radiant energy. 'In addition, hot/air from a fire.
[

! /
tends to move up slope, preheating and‘predrying fue?s located there.
' \ |
The net result is a faster rate of spread up slope ?han down. The N
\

|
|
slope, aspect, elevation, and the shape of the land, éloBe has direct
\
|
|
i
|
steeper the slope, the faster the -~pread, Both asgéct (the direction
! |

I
\ f
| /

\ /
it {

) ,
{) ‘



a slope faces) and elevation indirectly affect fuel moisture and

v

temperature. A south- or southwest-facing slope receives more sun-
shine than north facing ones (in- the northern hemisphere). Conse-

quently, tuels:on the former are warmer and dryer, Also, fuels at

higher elevations are cooier and so retain more moisture. Finally,
the shape of the land indirectly affects fire -- narr9w canyons and
valleys can channel winds which in turn can "push" fires.

There is another dimension to these factors that has not been
mentioned == time. Fuel moisture, relative humidity, wind, tempér_—
ature, fuel arrangement, type, and continuity change on a daily,
monthly, yearly, and longer basis as changes in weather and vegetation
occur. Consequently both ignition potential and fire behavior Aepend
on tlhe point in time at which: they are considered, giving the system
a tempcral motion, Furthermore, the factors will ulso vary over area,
ﬁarticularly if topography ;aries considerably. Because of this in-
herent variability, fire behavior not only differs between fires, b;t

within a single fire as well.

3.2.5 Summary

This has been a very brief overview of natural environmental in-
fluences on fire. Table 3-1 1s a ..ummary of these factors and their
relationship to fire. The discussion has been limited to the more
immediate factors, Theseo, in turn, are influenced by other environ-

mental factors. For example veget.tion, which determines the kind of

fuels available is i1tself determirned by clinmate and soil, Even past




Factor

Fuel?

Moisture

Temperature

Arrangement

Continuity

Compaction.

Anmount

r
Weather:

Wind

ERIC ,

Aruitoxt provided by Eic:

Tublo 3-1

Summary of Environmontal Factors Affoctling Fire

Direct/
Indirect

direct

direct

direct

direct

direct

direct

direct
<

indirect

Relat ed
Factors

relative humidity,
temperature, wind,
precipitation, as-
pect, elevation,
dew point.

aspect, elevation

elevation, aspect

kind of vegetation

decomposition® rate

shape of land

riiel molrsture

P‘/ -y

.~y

'mm

4 fuel moisture

results in¥in
ignition poten-
tial intensity,
rate of spread.

4 fuel temper-
ature results in
4 in ignition
potential, rate
of spread.

proper combina-
tion of fuels

can result in in-
tense crown fire,
continuous fuels
will 4 ease of
fire spread. ’

4 compaction re-
sults in § rate
of spread, inten-
sitv, ignition
potential,

4 amount results
inffire inten-
sity.

4 vind results in
4rate of spread,
intensity.

4 vwind results in
¥fuel moisture,




) Factor

Precipitation/
storms

Dew point

Relative
Humidity

Temperature

Topography:
Slope

Aspect

Elevation

Shape of land

Table 3-1, Continued.

Direct/

Indirect

diroct

direct
indirect

indirect

indirect

indirect

>

{
direct

indirect

" indirect

indirect

Related
Factors

tuel moistiure
fuel moisture

{uel moisture,
dew point

fuel moisture,
fuel temperature

fuel moisture,
fuel temperature,
fuel continuity

»

fuel moisture,
fuel temperature,
continulty,

o

wird

vk

« 2,

Comments

lightning in an s
ignition source
puts out fire

4 rain results in
4 fuel moisture,

dew present,4
fuel moisture,

A relative humidity
results in 4 fuel
moisture,

4 temperature re-
“sults ¥ fuel mois-—
ture, 4 fuel tem-

perature,

‘.‘slope results
in4 in rate of
spread, intensity,

amount of sun re-
ceived varies with
aspect, 4 sun re-
sults in 4 fuel
temperature, %
fuel moisture,

4 elevation re-
sults in¥ in
fuel temperature,
4 fuel moisture,

landforms channel
winds, affect air
movement.




3

fires play a role, In the Sequoia/pine forests of the Sierra Nevada

mountains, frequent fires (one roughly evéry four to twenty years =--

" Kilgore, 1973) molded the natural community (see section 3,3.3) and :
prevented fuel build up, curtatling the intensity of future fires, Thus

(8 N ‘
ignition potential and fire behavior are an integral part of and shaped |
. . |
by tko functioning of the écosystem as a whole, ‘

>

3.3 Fire Tnflucnces on the Environment . : e

.
-

3.3.1 Introduction .

Fire can profoundly 1tufluetie¢ the biotic communify ‘both directly
and indirectly. Figure 3-1 is a diagram illustrating a generalized r

16 ,
flow of impacts. _ . B

tigare 3-1

Pire Generetod lapacts

16 The degree of imp.a: e en-3ty and extent of the fixe.



Most impacts flow into or out of -the plant community, making it the -

focal point of firo's offects. Hawovor, since offects on soil affect

plant communities, soil will be considerod first.

<

3.3.2 Fire Effects on Soil

Thé most obvious effect firc has on soil is the removal of the .
surface .itter layer and, if intense enough, partial or total removal
of the duff and even humus layers. In doing so,” fire can _play.an im-

<

1
portant role as a decomposition agent 7 (Mutch, 1970) in some temper-

até coniferous forests wherc the rate of litter production outstrips
decogposition by organisms (Olsen, 1963).
Fire aiso increases sur}uce soll temperature, both during the fire
and afterﬁards, sinée the black luyer of ash left absorbs solar>radia-
tion (Ahlgren and Ahlgron, 1960). In addition, removing or reducing
the standing vegetatioﬁ increases the amount of ﬁplar radiation reaching
the ;;il, also raising the surface soil temﬁératuie.
In burning litter, fire coinverts previously tied-up nutrients to

available forms and leaves them behind 1n the ashes (some, particularly

H

nitrogen, are volatilized »f the fire is intense)., The significance of
this effect varies. Both Viro (1974, ahd Christensen and Muller (1975)
¢

regaraed it as a positive factor, while 0Old (1969) found nutg;ent re-

lease from ashes had ao e¢ffect on plant growth in the tall gra;s prairie

17 Decomposition and ecombusttor aye o-sontially the same progess -=
an oxidation reactiog .t n o« ut L o1 oxido, wator, and energy as
the end products.

, | ®

' /B
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community.18 Initial fertility of the soil may offer some explanation
for the conflicting results. Plants growing on soi;s of borderline
feftil%ty (qr worse) would benefit the most from fire'related nutrient .
inc¥enses.‘ If nutrients were not limiting -(or only ver&'slightly s0), .
an ipcfease producoed by fire may nof be significant,

The increase in nutrients can also increase the pH of the surface

soil layer (Ahlgren and Ahlgren, 1960), If the surface layer is acidic
(as is coniferous litier and duff), this neutralizing ef{ggErCQuld be
beneficial to plant establishment and growth. Because these nutrients
are water soluable, increases are temporary, ranging from a few months
(Haines, 1926) to ten years (Eneroth, 1928), ‘

Vogel (1977) regarded the relationship between fire and soil ero-

sion as misrepresented, He noted that where erosion is associated with

naturdl fires, "fire is not the cause per se, but some characteristic

. inherent in the soil. While it is true that soil erodability depends

a great deal on soil characteristics, fire can set the stage for ero-
sion by removing the protective lajer of vegetation, Biswell (1:74)
observed that after one severe chaparral fire in southern California
in 1959, debris movement down steep south-facing slopes reached ten
times the alreadi high pre-burn rate. Biswell further commented that
soil erosion following fire in the chaparral.depends on time, amount

“

and intensity of rainfall, percentage of cover removed, steepness of

18 She did f 1d burming -~timulated srowth, She attributed this to
decrgases  in competition {fron early season grasses and increases
in microbial action due to increases in soil temperature, -

i

LR .




slope, severity of the fire, length.of time since the last burn as well
as the'erqdhbiiity ofsthe soil, In short, erosion potential after a
fire is site and situation specific, something that undoubtehly applies
on a general level, - o

“

3.3.3 Fire Effects on Plants ) -

Effects on plants are both direct (injury and kill), and indirect
(alteration of environmental conditions). Direct impacts vary widely “

and can be viewed as faliing somewhere on a continuum, depending on

Nt
s

the nature of the fire: ’ "
o ' —
highfy selective . virtually total .
mortality, partial mortality, total —
removal of vegetation, removal of vegetation,
community maintenance community replacement,

. An example of the loft hand side of the continuum is the Giant

!
Sequoin/pine forest of tho Siorra Nevada mountains. Typically fires

were ground:fires of low to medium intensity, occurring in frequencies
ranging from four ta £wenty years (Kilgore, 1973)., The low 1ntehsity
of these gires resulted ingsglect;ve mortalify favoring Giant Sequoia,
sugar pine, Jeffrey and ponderosa piﬁe, whose thicker insulating bark

gave them better protection from Léat. In this way, the frequent fires . |
were in large measure responsible for the species make-ué of the plapt

community. ‘ ,i

Such fires also Jdetermine the physical appearance of the community.
» *
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The above forests were remarkably park-like. King (1871) described

an 1864 ascent 1ﬁfo the Sierra Nevada as follows-

...Phssing from the glare of the open country into the duskf

forest, one seems to en'ter a door, and ride into a vast

covered hall....You are never tired of gazing down long vis-

tas, where, in stately groups stand ﬁali shafts of pine. Col-

umns they are each with its own characteristic tinting and

finish, yet all standing togethé& with the air of relation— *
"

ship and harmony... ) .

. I3

The frequent fires provenfed the underbrush frém 9stablisﬁing itself,

> L4
* »

x
keeping the understory primarily grass. Fuel build-up was’ also pre-

venféd, insuring future fires of law intensity, Forests of a similar
nature, but of different'species (longleaf and slash pine) once extended

from southern Virginia to east Texas (Komarek, 1974) , .

3

In plant communities such as the jack pine forests of the central

Northwest, major fires occhrred much less frequently and were of'g}ea-

ter intensity, Typically, such fires occurred.only once in the life

of a jack pine forest, killing all ubove ground vegetation (Ahlgren,

R o < 4 A
=== - - - —-1974), However,-an unusual adaptation -- serotinous conqslg,(cones

sealed with resin and Oﬁen when heated) =~ help insure naturel re-stock-

-

ing with jack pine. Jack bipe cones are produced at an unusually early

age (about ten years) and held on the tree for as many as twenty Yéars

although viability decreases with age (Ahlgren, 1974)., Since ipe in=-
20 .
terval between fires is longer, a large store of seed accumulates and

'S ~
3

:
LY

19 Cone serotiny is also found an lodge pole pine of the Rocky Moun-
tains and West (Lotan, 1974), knohcone pine of Southern California

(Vogel, 1973), and sand pine of Florida, (Komarek, 1971). .

.

20 Heinselman, 1973, estimated a natural.fire rotation of 50 to' 100
years for Minnesota jack pine gorosts.

Q Lo . e i
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is reléased when héat from the fire breaks the resin bond and the bone

gradually opens. Thus azcycle of replacement (figure 2-2) rather than

"

maintenance occurs. The result is a plant community whose dominant
species are approximately
the same age (even-aged),

 and a landscape that is a

'v': Y

mosaic of even-aged conmuni-

Maturity

ties. Furthei -re, depending Over-maturity

s ~  on how recent the fire was

L and the species available for m_

: restocking, the community Reproduction

' could be dominated by herb- X
aceous shrubby, hardwood,
or coniferous“vegetation or *

Restocking

a comination of these if in

i one to
a tran51t;qp from Figure 3-2 .

" Community Replacement Cycle

another, or if pre-burn veg- .

.

etation was not totally re- ;

S

moved. . ;
B ~~
Fire replacement communities are not confined to tree species
with serotinous cones. Weaver (1974) cited observations by Muir (1918)
and Isaac -(1943) of large areas of even-age west coast Douglas Fir,

Each observer concluded, as did Weaver,:that the communities werg,the

result of fire re. 1ing previous ones.

N 4
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Ratween the two extremes there is considerable middle ground. For

example, chaparral communities contain elements of both. They are par-
ticularly flammable (Biswell, 197}) with a fire frequency ranging from '

fifteen to forty years (Philpot, unpublished), Fires typically remove

- all above ground'vegetation, but mortality is not widespread due toLf

viéorous sprouting, Seeds are produced at an early age, are heat resis-
tant, and, in most species, can remain dormantifor long periods., Be-
cause seeds accumulate, seedling densities can be heavy after a fire
(Biswéll, 1974), so even if some plants fail to sprout, plenty of seed-
lings aré available for replacement.

While the direct effects of fire on’plant communities are often
immediately apparent, the indirect effects are less so, Yet fire,
through its "dec:mposer role" 'is a key to successful reproduction.

In many conifer communities, the partial or total removal of litter

and duff allows seedlings to reach mineral soil -~ and vital water ~-

quickly (Ahlgren and Ahlgren, 1960). Other benefits include decreased

®

, competition (0ld, 1969; Kilgore, 1973), destruction of fungi (Davidson,

1971) and alleopathic compounds (Christensen and Muller, 1976), changes
. .
in surface soil texture (Hartesveldt and Harvey, 1967), the opening up

or removal of the overstory allowing more light to reach seedlings
<

éHartesveldt and Harvey, 1967, Cayford, 1970), and a temporary in~

crease in availalle ﬁhtrienﬁs either from ash (Cayford, 1970) or pos-

{ .
sible increases in microbial action due to increased soil temperature (Old,

*

1969). Of course, the above list 1s taken from plant communities in

which fire plays a major role. Vogel (1975) has pointed out that some

o
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of these effects can produce'}ong term, possibly permanent changes in

plant communities in which fire is not a normal component (e.g. tropi-

cal forests), .

p .
Fire .may also cohtrol some plant pathogens and encouragS‘others%

While fire is usig to control brown needle spot disease in longleaf

. ;
pine, fire scapS can also provide entry points for heartrotﬂ(Ahlgren, !
. - - . ~ :
1974), With some diseases and parasites, periodic fire results in
Q .

short term centrol, but long term perpetuation, ?og example, shorf .

term, local control of dwarf mistletoe, a pest of lodgepole pine is

~ ¥

obtained when fire destroys infected stands. However, in the long run _

0y Y

such fires perpetuate lodgepole pine and also the pest (Wicker and

Q .
Leaphart, 1974). Finally, resulis reported by Parmeter and Uhrenholdt

-

.(1974) indicate smoke may also play a role in controlling a variety of

fungi by inhibiting -spore germination, mycelial growth, and 2oloniza-

tion. ° -

Finally, heat from fire may serve as a mutagen (Komarek, 1965);
Howe, 1974). Howe adds that fire could‘also serve as an agent of. gene~
tic drift by leaving small clumps of trees isolated' from other pollen

sources, The small size of these groups would.accentuate the effects-

4
of genetic drift within them,

.

. 3.3.4 Fire Effects on Wildlife ? S )

‘ \é; g ) .
As with plants, fire @affects wildlife both directly and indirectly,

4

The’ Smokey Bear "crispy critter" propaganda and other mediy events‘ (e.g.

Bambi)_reflected the past assumption that fire is very destruct}ve of

—

~ - &
«

&z
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- wildlife. No such generalization c;;“Bb made. In fact, wildlife mor-

tality from most fires is minimal (Komareﬁ, 1969; Vogel, 1973). Animals
move out or take refuge in burrows or'even under rocké. However, an
unusually hot and/or faét moving fige might overtake runners and/or
suffocate or overheat burrowers (Handley, 1969)., In any fire, ‘those

most affected are ones whose mobility is restricted in some way, either

physically (e.g. injuryd, young, slow-moving) or behaviorally (e.g.

. presqnce\of young or nest, strong affinity fbr hégg range), For example,
fire is particularly destructive of spiders and mesofauna (mites and

springtails) because of their limited'mob;;ity and surfgce dwelling

.

P : :
‘habits (Ahlgren, 1974, See table 3~3 for a summary of fire's effects

on some.soil wildlife),

0y

. A fire-induced animal stampede is another popular idea (e.g. Bambi)

3 .

that has been exploded by the observation ,f calm animal behavior during

) fires (Hakala, et, al., 1971; Komarek, 1969, and Vogel, 1973). 1In fact,

*

reports of panicky animal behavior during fires could be due to the
presence and activity of men fighting the fire rather,than the fire
itself (Komarek 1969; Leopold 1923).

The majority ofeQmpacts cn wildlife occur indirectly.v The diver-

sity and complexity of ecosystems are such that impacts can take many

-

different routes and be transmitted through a variety of components.
e
The discussion here will center around cover-, food-, and water-related

effects on wildlife, :

wildlife use plant cover to meet reproduction needs, escape, aid

<

in predation, and as shelter from the clements (Smith, 1974). The

(o
P,

[\

ot
.




‘Organism

. Bacteria

‘Actinonycetes

!
-

Earthworms

Snails

Insects

~

.

* Spiders

‘ . Mesofauna
o (Mites and
AP RN Collembolans)

o Centipedes
oA & Millipedes’

*2

1

4 = jcrease

N ¥ = decrease

unw

Table 3-2

73

.r‘!"

Fire Effects on Some Soil Wildlife

Indirect
: Direct (change
(fire ‘environ~
Influence kill) ment)
variable 2% 1
~
/
variable 2 1
decrease - 2 1
decrease " not
discussed
variable 2 i 1
decrease 1 P2
! &
decrease 1 2 -
decrease 2 1

secondary importance
primary importance

gl

-

(After Ahlgren, 1974)

i

Comments

studies réviewed show

variety of results.

However, 4 pH after

buining would favor

bacteria. Also 8 out —_—
of 9 studies indicated o
4in activity of N fix-

ing bacteria after a -

fire,

more resistant to heat
and drying than bac- ;o
teria, )

‘ affected more by soil

moisture ¥ foliowing
fire than by actual iae
heat.

effect depends on species,
Bettles, some grasshoppers
¥., ants 4@, Also ini-
tfs1 ¥ can be followed by
4 as plants regrow.

surface dwelling habits
make them vulnerable,

dry conditions following
firé are not favorable,

' S
| |
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most immediate effect of fire is to force wildlife from cover and ex-

pose it to predation. Komarek (1969) has observed a variety of birds

and even insects feeding on insects and small Haﬁmals flushed by grass
i \

fires. ]

N

Removal of cover by fire can cause several 1 nger—term effects.,

1971) with the losers moving on.or taken by pred:

1

tors.

~Increased competition for the remainder can occuj (Keith. and Surrendi,
r Also, if the

fire removes both under- and overstory vegetation, microclimate will
be/défected. Increased temperature has been considered a factor in
the decrease of red back vole populations following a clearcut\and

/@urn (Gashwiler: 1970)., Microclimate changes §dryness, greates\tem—
/

perature fluctuations) have also been cited as/important causes of

/

\

decreases in soil fauna (Ahlgren, 1974).

changes would have the greatest impact

way restricted to the area concerned,

0f course, iany microclimate
on wildlife that were in some

More mobile forms could seek

o

ibetter conditions elsewhere (unless the burned over area was extremely

; )
extensive). - ‘

'
'

Changes in vegetation on burned areas as  they move toward pre-#urn

conditions can produce cover favorable or unfavorable to wildlife qe-

. N . l\
pending on the species. The Kirtiand Warbler, one of the rarest of
f " " |
the wood warblers, requires dense cluymps of young jack pine interspersed

with many small grassy openings for hesting habitat (Line, 1964), Fa-

\ turi?ly, such conditions' are produced only by fire. The gradual re-

invasion of post-fire shrubfields by conifers, creétes a young conifer

| éiénd/shrubfield mosaic very favorgble for overwintering elk (Martinka,

e ¢

e
'

br i

s ; e }u’fr!é\u? ya' % ’
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1974): Conversely, continuous ground covor (such as might be found in
younger post-burn gites) is not goad-tor-ruffed grouse, because ii pro-
vides better hunting cover for predators (Gullion, 1976).

The extent and duration of any éover-related effect on wildlife
depends on fire behavior and general environmental conditions, In gen-
eral the more severe the fire, ihe greater time needed f;r the site to

X return to pre-fire cover conditions, and the larger the fire (acreage),
the more extensive (area) the cover chanées. General envirommental con-
. ditions also influence cover-rclated effects by affecting plant growth.
Good plant growth conditions woulé speed return to pre-fire conditions,
decreasing the duratinn of the effects, while poor ;onditions would do
the reverse. Because of the inherent variability of these two factors--’
fire behavior and envirommental conditions -- the impacts discussed above
Will vary. 1
Fire effects on wildlife food sources have been noted in threq ’
areas: (1) kind of food, (2) quangity, gnd (3) quality (Bendell, 1974).
Concérning changes in food sources by fire, Aldo Leopold (1923)
wrote: "It is a pretty reliablearule of thumb that fire tends to elim-
\ inate the plants useful to game or forest and tends to encourage plants
useless to both. Leopold's "rule pf thumb" proved incorrect.21 Changes~

| o
in kinds of food can be bercficial tn some wildiife, For example, shrub- :

files and young conifers foullowing {firo in Glacier National Park are

I

21 Leopold later ihunge! hi- vxv:pw‘:f on fire, although Vogel (1967)
notes that Leopcld had difficulty vvcﬁcnming his previous fores:try

vindoctrination,”
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important winter food sdurces for elk (Martinka, 1974). Rarely, fire-

results in the appearanc§ of a plant species dn which a wildlife spe-

cies is totally dependent, as in the f{ire-wild blue lupine-Karner Blue

butterfly relationship in the pine bush of upstate New York.

In general

though, the degree und direction of impact (positive or négative) will

depend on the wildlife species and the nature of revegetation.

Fire-induced increases and decreases irn food quantity can occur

both short and long term basis,

v

on

On a shori term basis, there is a

9

sudden and brief increase in prey for some predators as small mammals

and insects retreat before the flame front

)

iately following a fare, however

which could mean severe competiiion if the

. :
‘the carrying capacity.

The stimulation of plant growth after

there is

o

2

(Komarek, 1969).2 Immed-

.

a lack of plant food sources, ,

surviving population exceeds
i

a fire is well documented

(Ahlgren and .\hlgren, 1960; Old, 1969; Wright and Heinselman, 1970;

Christensen and Muller,

food abundance.

1976) and means a longer term increase in plant

This increase cun be a factor in population increases.

Ahlgren (1966) atgribnted increa.e- 1n deer mice populations on revegeta-b

o

ting burned areas to an abundance of seecs and insects. New sprouts can

?

also provide new food sources to browsers like deex moose, and-<rabbit.

Increases in prey species can provide morc food for predators.

Barmore et. al, (unpublished) noted that bark beetles, flourishing in
: i

fire~-killed standing timber, benciitced woodpeckers.,

22 sThis would happen ohly if the
cessful retreat, and (2) preditors to approach the flame front.

tv

o
(V]

behavior

\ : -
of the fife allowed (1) suc-

5
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_ winter range. Vogel (1974) noted a possible reduction in marginal grasg- .

‘before and after fire, concluded tho changes were "not impressive." He

i following a rain in a severely burned,euer'Watershed He speculated

7ueshes washqulnip the brook were responsible. Hakala (1971) also noted ‘

Decreases in longer torm food availability also occur, Scotter

b ~ e e e v 2 i o < P o o T R A SIS e

*(1971) thought fire—relatederoductlons in the standing crop of ground

and tree lichens, a winter forage of caribou, reduced the caribou's

land,productivity from burning too freguently or during periods of‘cri—
tical moisture. ,Reduéed productivity could impact wildlife, particularly

if ggi:pded for several years (ﬁogel did not discuss possible wildlife

v ’

\ . q

impacts),

Increases.in plant food quality (greater levels of protein and

‘mineral nutrient content) do occur, possibly in response to greater

. 4

availability of nutrients, following a fire (Bendell, 1874). However,
Bendell goes on to question the significance of such increases, Based

on a summary of published data concerning nutrient content of deer foods \

also pointed out that the level of nutrients in ptants depended on "sea-

son, soil, weather, nature of fuel and fire, and other factors.," Given

these factors, generallzationé concerning wildlife benefits from fire-
induced increases in nutrient levels in plants are difficult to make,

There have been scaitercd reports of fire induced, water-related ’

impacts on wildlife. Leopold (1923) reported a, fxsh kill in a brook . R

> . b
- "l e

|

a fish kill following a large fire an Alaska. A large amount of fire

retardent dropped both near the river concerned and its triputaries on



’

~

’ the dﬁXWEEEQEMEQWBUQ.QiMLhQ¢ﬁlQ:Q££mmuy,havo-baen~partiﬁlly—responsible3~

. although Hakala makos no overt connection. sThe possibility remains,

. . however, that large scale fires may advorsely water wildlife via chanées

.

in water quality.:

Other effects include:

R
b ¢ ' -
1. Increase in stream temperature caused by removal of stream-

a

side vegetation (Helvey, et. al.: 1974), which could affect

stream wildlife. Impatt—would depend on pre-fire stream

characte}istics,aspect, amount of post-fire sunny weather, etc.
2, Increase in sedimentation (Anderson, 1974) caused by er&sion.

Amount would depend on factors 1nf1uenci$g'erosion (§$e page

59). Large amounts could smotner fi;h eggs and some bottom-

dwelling stream life.

P

3. Increase in areas of open water and edge in dense marsh vegeta-

tion, benefiting some marsh wildlife (Ward, 1968).

. Water related impacts arc also possible on terrestrial wildlife.
Bendell (1974) observed blue érouse leaving an area two munths ahead
of normal migration ti;e, despite an apparent abund;nce of food supply.
Bendeli thought a shortage of wuter brought about by fire-induced chan-
ges in microcliﬁhte was the cau-e.. The significance of this effect may

depend on the animal's mobility, precipitation, and the presence or

absence of surface water. °

In Alaska, if the insulating luyer of vegetatioh is thinned or re-

moved by fire, the permafrost bene:tn begins to melt., Ponds can be




- )
-~ T~ forMed, which may incéresase thcir-size by melting permafrost at -their ——-- —— —

edges (Viereck, 1973). The increase in standinglwater could improve

or genergte habitat for aquatic animals and increaée water availability

- for others. . ) >

Water-related impacts on wildlife vary with fire behavior, but it

) ¢

appears the fire has to be fairly severe (removing most of the standing

vegetation and litter and/or duff), before the effects are felt.

e

¢ In addition to specific on and off-site impacts, the overall effect
of fire on wildlife needs to be examined, encompassing both burned and
unburned areas, The characteristic mosaic of various aged plant com- .

munities (sce page 68) can only result in a greater variety of ecologi-

%4

cal niches, making possible greater wildlife diversity (in comparison .

with a forest of continuous coniferous cover over an area of equal size),.
- \‘ ‘-
Thus fire becomes an agent in maintaining a higher overall diversity

23
titan might otherwise occur. Furthermore, changes in richness and

24 o ]
equitability would constantly be occurring as plant communities changed

23 Fire is not unique in this respect, Windthrow, disease, insect
outbreaks, avalanches, and rockslides are all environmental forces
~that can produce the same: result. .

. { 24 Richness refers to the number of‘different species in a community,

Equitability rcfers to the evenness of apportienment of individuals

among those species, For example, given a community with 10 species:

a distribution of 91 individuals in one species and one individual

in the other aine would be a very low equitability, A distrfbd%ion,ﬁ

, of ten individuals per species would he a very high equitability.

i

e
(e




25
over time, Although theysystem may seem static to the casual observer,

vicwed on u longer temm basis, 1t i# consatant motion, )

[

3.3,5 Fire Effects on Water

-

Some fire-related impacts on water have already been mentioned == -

increases in stream temperatures and sedimentation, Another, evapora-

?
tion of water from soil surface layers deserves furthe. comment. In-
I

creased evaporation does not mean an overall increase in soil water de-

>

26 .
ficit. Klock and Helvey (1976) found soil water deficits decreased
the year following a severe wildfire (all above ground vegetation de-
ot

'stroyed)., The decrease was attributea to removal of the vegetation,

drastically cutting losses from’:ranspirntion. Twoﬁggiantial impacdts

25 Bondoll (1974) wondered about the magnitude of such changes. In
summarizing breeding bird species and population density data f€rom
ten before-and-after-fire studies, he did not find*"the.Wholes'le
adjustment one might expect."” He felt this reflected that (1) 'fire
burns unevenly, leaving some prefire habitat, and (2) a tolerance .

of a wide range of environmental conditions by the species concerned, ,

He also noted the problems inherent.in the summary (small sample .
size and short periods of count). In addition, the categories Bendell
used and the studies may have introduced bias, Bird species were
categorized as grassland and shrub, tree trunk, or tree canopy orien-
ted, indicating a basic distin-tion between tree-oriented and, grass-
land or shrub oriented species. But three of the studies were in
shrub (2 in chaparral) or grassland (1) dominated areas, G_;lv_én- the
categories, a major shift in species would not be expected. Also,

in three other studies the tree overstory remained intact, which

would tend to reduce the loss of treo oriented species. Thus, six

of the ten studies could have biased the results,

>
B

26 Soil water deficit is the diifercnce between maximum soil water re-
tention of the soil ("field capacity”) following a period of maxi-
mum input (e.g. snowmelt) und the -0il water present at the time of
measurement,

.
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-~ - -~ ywagul'ting from this decrease werc rdentifieds: .(1)—acceieration“of'mass - T T

&

soil movement on steep slopes, and (2) increaseu streamflow due to in-

>

crease in available underground runoff. The latter was documented by .
Heivey et. al, (1976) in anotﬂor study in tho same area, and by Ander-

son (1976) elsewhere, The iﬁcreased streamflow caused channel cutting.

in affected streams {Helvey et, al., 1776), raising the pos;ibility

that forest fires that remove all or most standing vegetation in water-

sheds, may exert considerable influence cu cﬁqﬁnel development. Again,

it should be stressed that, the cffects discu;sed abové are the result

of severe fires. Anderson (1976) pointed out fire's impactkvn water

covers a broad spwctrum, ranging from the negligibie effects of light -

or spot fires to thoso mentioned udove for largor, more severe ones, .
g .o <.
3.3.6 Fire Effocts on Air ~ . L,

* terr@r and uproot trees (Gorsuch, 1969)., However, since the trees are

The host obvious, immediate, and probably most important air-related
impact of fire is the gencration of smoke, Possible smoke inhibition of
fungi has been mentioned eariier. In extremec cast., smoke has decreased
;unlight and delayed ripening of crops (Udvardy, 1969). For the most
part, though, impacts from smoke are tran51£ory and probaﬁly nét signi-~

ficant, T v
“’ -

o

Intense firesforms can genorate high velocity winds in their in-

already fire-killed, the impact of lLprooting would be limited to possible

i

increases in soil erosion,

<
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cem e == —=33 4-MamFiTo-Relutionships T T T T

"Man has only rocently gained the skills and knowledge necessary
to effectively suppress fire, but he has been starting them for hundreds,
even thousands of years,. In séme areas, including the Northeast, In-

~
»

dians use of fire was responsible for turning what was & minor aatural

"

3

environmental factor into a major one. Thompson and Smith (1970) cite

records of early explorers like Morton, who in 1632 wrote of the Massach-

Jusetts Bay area:

"The Salvages are accustomed, to set fire of the Country
+eest0 burne it; twize a year, vixe at the Springe, and
the _fall of the leafe.- The reason that mooves them to
doe so, is becausc it would be otherwise be so overgrowne
with underweeds, that it would be all a copice wood, and
the people would not be able in any wise to passe through
++..this custome of fireing....meanes the trees growe here
and there as in our parks, and makes the Country -very beau-
tiful and commodious,"

»

Such obsetyations by early travelers in Massachusetts, Connecticut,

w
»

.and Rhode Island led Bromley (1935) to conclude "[o]n one subject all

are in accord and ‘that is the observation that the original forest was,

&

in most plnée§<\?xtremely open and park-like, due to the uni ersal fac-
tor of fire, fosférgd by the original inhabitants to facilitate travel-
ing and hunting." Thompson and Sm:th concluded the Indian's use of

fire was an important facter 1n maintaining a mosaic of different suc~

N -
7 N

cessional stages which .n turh was primarily responsible fqr the abun-

&

“dance of deér, turﬁey, quail, and heath hen described by early observers.

THe white man that displaced the indian also affect fire-environ-

-
»

ment relationships, but in a diffcrent way, The forest was of low value

-
-
3

to the settlers who would often fire it to help clear land for farming

.-

i na:

.
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(Davis, 1959). Of greater impact, though, were the iogging_prqgﬁlgﬂs__ﬂ~~

in the conifer forests of the east and lake states (and later in the

-~

a

west). Sometimes loggers would burn off waste, which occasionail; led
to wildfire. More importantly they.left a great deal of slash (logging
residue) lying on the ground. By thg late 1800's, human carelessness
combined Yith dry .weather brought a series 6f unnatugglly and extremely
severe and extensive fires (Davis, 1959). The best knoé%dof thése was
the 1871 Peshtigo fire which claimed 1,280,000 acres and 1,70 lives,
and would have undgubtedly have been better known but for the fact it

E»occurred on the samc date as the great Chicago fite., Such fires were

[4 * . .
out of step with the natural canditions and undoubtedly adversely af-

|

\

|

|
’ fected the e€osystems in which they occurred.

Thes; fires had anou: or effect. During yﬁg late 1800's and early
1900's'th9 coPéervaf;on movement 11~ the United States was faking hold
in response to the wasteful and destructive practices of preceding years
(Udall, 1963). ‘ The disasterous fires of the era made the destructive

'Qside of fire‘readily aPparont. In the e&es of resourcge manégers fire
bebame.an énemy of the forest, and immediate and total suppression of {
all fires regardless bf origin becgme the rule. As tqchnolqéy and train- I

" ing improved suppréssion became more effective, and the lack of distinc- .

tion between man-caused and naturally occurring fires resulted in pre-

venting fire from fillifig its natural role. ‘ -~

~ .

. This disruption had and 15 having a number of_impacts, As the . cT
» -

selettive influences of fire were' removed, changes in plant community .
|
|
|
|
|

t~

C
~

-




-
composition and appearance began to occur (Heinselman, 1971, 1973;

Kilgore 1972), Figure 3-3 is an example of the change occurrink in

-

Yosemite National Park, The patchwork of different age and develbpment

stages of plant communities was also affected. In the Se}yay—ﬁifterroot

~ 8,
. R

Wilderness of Idaho, Habeck (1974) observed: b

. - "Fire exclusion policies during the past one-half century
have evidently limited the number and assortment of pioneer :
and early seral stages of forest development....the pristine

[

. mosaic that characterized much of thé Selway-Bitteroot Wilder- ~

ness is gradually being lost....percentage of intermediate and .
old age comnunities....is increasing and/the diversity of life
forms is being reduced.”

“This meant, as had happened carlier in the northeast, a decline in
habitat quality for many wildlife species (Heinselman,. 1973; Vogel,
1¢77). Finally, ironically, putuing all fires out has actually in-

creased the fire hazard. The removal of fire as a selective and de-

v ]

composition agent meant a build-up of both living and dead fuel, Kilgore

. b e e e R — —_—

and Sando (1975) proint out that the increased number ofsaplinés,partic—

ularly white fir (see figure 3-3) has, by providing a-"ladder" fo; fire,
created the major threat of crown fires in the Sequoia/mixed conifer
forest where it did not exist before, Habeck (1974) noted the decrcase °
in_ plant community mosaic {(see above) reducing fuel discontinuity which,
he contluded, was likely to change the behavior of future fires. It
isn't hard to imagine ﬁpw., Overall, continued all-out suppression may’
result in a pattern of extremes -- many small (most starked by man) and

few very large fires (Fahnstock, 1974). An 1ndication of this pattern

'\\\\‘can be found in fire records for-the chaparral ;of southern California

»

\ZEBQ\table 3-4). J
~

~.
~
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\ . .
& .
© \Table 3-3 ° Co v
Relatitgship Between Fire Size and Total ~ ;\\
Acreage Burned for thé Chaparral, 1910 to 1959
Year ' {. Relationship Botween Fire Size
ear : and Total-Asreage/Burned
) 1910 ' 39% of fires burned 984 of 4,131,000 acreas
! 1920 ’ 261 of firgs burned 941 of 342,000 acroas
: 1930 17¢-0of fires burned §9% of 138,000 acreas
. 1940 13% of fires burned 95% of 228,000 acroas
: 1950 ' 11%¢ of fires burned 92% of 169,000 acreas
1959 ‘- 8% of fires burned 92% of 217,000/ acreas
L 2 - ) )
~ 0. : _,‘r' ’ .
*u i
. Fortunately, the findings of recent research has forced a change

i

of émphasis in ine policy from fire control to fire management in land
i {

-

mangement agencies (Kilgore, 1976; DeBruin, 1976). The use of fire as
v

* o tool in land managemont has bocome accepted practice, Although it is

. almost iﬁbossibre for man to avoid nffecting fﬁre—environment relation- A\
) <
shfps, g?ven a more pccurate viow of fire's role iy nature, he can miti-

.

. v
* .

gate_ them wherever possible. . L=

.

The -impact of ,fire on man ip temms of money and lives is well known

a

s ! 3 . . . - 0y
areas, eﬁonomlc losses are usually related to timber and lives to fire

! . . L )

fighters.! A major exception to this occurs in the ‘chaparral covered

(Davis, ﬁ959). Since larger fires usually occur away froﬁ populatédd
‘ + L ° * -

hills of southern California. Brushfires are an inevitable part of the J

ecosystem and extensive suburb.n development irgfire hazard areas has

. resulted lin periodic large scaIe\dckirgctldh and damage of homes and

. ‘ .0 ~




»

some loss of. life (Biswell, 1974). Consequently, brushfires have be-

come a factor in land use planniff;;>-Los Angeles .county (Safety Ele-~

-
—~

s ment, Los Angeles County General Plan, 1973), Additional problems‘of_“u'r*
this . “ture are possible in other areas given the rapid increase of .
second home d;velopment in forested areas,
One fire-generated impact that has received increased attention
a recontly has been smoko. ' Vogel (1974) points oﬁt that smoke has bheon

equated with sMog.' He has added that, if this wer® the caée, the in-

, dians never would have made it to North America -- "They had a choice,

\

breath smoky air or freeze." (Vogel, personal communication), Beaufait

(1972) notes that recent studies of smoke column contents reveal only . .

carhbon dioxide, water, and partictulates present above background amounts,

Such studies may have led Hall (1972) to conclude "....enough is known
about smoke from woody fuels to indicate that its 1mportahce is limited

. almost entirely to visibility obstruction, an effect that can be mini-

mized by propor timing and proparation for burniug." Howevor, Boaufait

-

.acknowledges'pb83;ble air quality pr5§10ms due to the generation of

' ’

particulates. Sandborg and Pickford (7976) aqd that the generation of

such pollutants as hydrocarbons, partiéulates, carbon monoxide, and

oxides of nitrégen can vary with amount of fuel consdmed, type of fuel,
and the way ; fire burns. Finally, Wake (1976), in a panel discussion
o? prescribed burning, took a- position in diametric o;position‘to that
of 53}1 (see above) describing smoke from slash burnings_;s a serious
problgm, not only because of particulates produced a..d docrecased visib;.

<




ility, but possible synergistic reactions withfother pollutants, and

carbon monoxide production.: He even predicts a demand for a complete
bun of prescribed burning in the not too distant future (in Mortanta)

due to’increaq}ng air pollution rogardless of the loss of certain types

-
.

of trees in the process, ) .-
: ° . . .-

L]

Obviously the problem is a compl ex one. The impact of smoke from

preseribed or ﬁildfires will vary with the fire and the environmental

conditions under which it occurs. . Undoubtedly, more research is needed

”
<

to determine the scope of impacts and possible mitigating measures. It

N -

seems unlikely, though, that %moke caxy be‘equated,with smog in terms

of effects. Furthermdre, to advocate restricting the use of fire to
. . Aa.
those 1nsta?ces where it 15 necessary for the protection of 1ife and

property, ds advocated by Wake, above, is to ignore the ecological re-

alities of the situation, ’Regardloss of whether man burns slash or
T -

not, fires will occur and there is ndthiné, short of complete vegeta-

-
-

tion removal, that man can do about it.

<&

S

‘3.5 Summary .
L <

AIthough the foregoing has been a limited exploration of fire-

©
-

environment relationships, a number of conclusions can be drawn: !

1. Fire-Environment interactiphs are complex and systematic.
A simplified versior is illustrated in figure 3-4.

<«
2, Where conditions favor periodic occurrence of fire, it is !

o
an integral part of the cco-y<teom, not an outside distur- .
bance, and is inevitable. i .

v f- £

. .
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AN : . ’
Lightning is the primary natural ignition source,
Prg - -

H
A diversity of fuel-, veathers, or topographic-related envir-

-

onmeptal factors result’in a broad range of ignition poten-

-

tials and fire behaviors. N

AN ) N

Variation of environmental factors over time and/or space

means possible variation of behavior with a fire as well as
o -

? a . -

between different *fires. Consequently fire behavio;;is situa-

tion specitic, . L.

The imﬁact of fire on the ecosystem depends on fire behavior.

N .

Fire affects‘a variety of soil-, vegetative-, wildlife-, water-,

LY 3

and air-related environmental factors. Impacts are greatest

on the soil, vegetative, and wildlife fﬁctors and a majority -

. of impacts flow into or out of-thé vegetative component .of

the ecosysteman ° .

Impacts occur both as a direct result of the fire and indirectly,

[
s

generated by other_direct Oor indirect impacts.
fossigie‘impacts on soil inglude: changes in nutrient ievels,
erosion, removal of surface litter and dufi layers, changes

in surface textﬁrq, changes in soil moisture (both surface
and subsurface); s0il {emperature changes (usually increases),
and alteration of pH (increases),

Possible imp;ct; oﬁ plant communities include: seleqtive/non-

s ® z
selective kill and 1n'6r? changes in composition {(changes
C ] ) g £

can range from seldéctive, resulting in mainienance, or whole~ .
3 “©




¢ . iy -

. .
- sale; resulting in replacement), improvement in environmental

conditions needed for reproduction (some species), stimulation
- . ) ) :
\ of growth, temporary control of pathogens, long temm influence

. . . - 3

; ) on evolution througly selection, mutatioﬁ, and genetic drift,

. 11, Possible impacts on wildlife communities includo: Akill or
<

. -

A4

injury, changes in food, water, and cover availability, in- .

.creased competition, increase in food quality, increhéed_ex-

posure to clements and predators due to changes in cover,

~ changes in diversity. -
L) - 4

- ’

; 12, Possible impacts on water bodies, include: changes in water

/ ‘ o f
—— . chemistry, sediment load, temperature (primarily streams),

* .8

increase in runoff, increase in stream flow (both ann}xkizui
~ peak flows), changes in stroam channel development,.

3 . ‘ Y

13, Possible impacts on air include: -goneration of smoke and,

in severe cases, high spced winds,

- N P

14, Due to the variability of fire behavior, a wide rangc of im-

pacts_are possible, and are therefore sifu;g}on specific, .

L}
r

15. Man's historical influence on fire-onvironmental relationships
° . 3
has been to serve_as an additional ignition -ource.

16, Man has effecctively altered the natural fire-enviromuent sys-.
tem through effective fire suppression.

' ¢ 17. Fire can be an important consideration in land management and
land use planning.
|

I . - S,
- ERIC . ,
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:In closing, the author would like to again point out that, although ..

¢ N

°the specifics of the rolationships aiscussed are unique to fire, their

s «

generalized nature is not. In any given ecosystem (natural .or man-domin2

.

4 ateéd), there a}e a greal number of environmental forces at work, bﬁth-

‘ ) living and non-living (including one of the more recent and powerful --

2

mar), Like fire, each is affected by, snd in turn affects other compo-

nents of the egosystem, genorating impacts both directly and indirectly
. . < .

’ . .

~ . ‘ ” ;
. as they do so. A greater awareness and understanding of this dynamic

aspect of the environment cuan help man obtain a greater insight %o the

worla around him and his relationship to it,

- o

-— !
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° Chapter 4 .
A v Doveglopment and Evaluation a
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i - Y
. - ~
s < 4.1 Novalonmont
. » '3 — 5 = -
N ‘< e . ) R LY
) 4.1.1 Introduction and Raticngle . ¢ .
Qo - 2 < A)
. ; - 7 B . - 8
Why use fire as 2 subjegt for environmental investigations? Fire »

ils an extremely powerful environmental force but, unlike more common

topics of investiga'tion (trees; forests, water, soil, etc.), is transie o
¢ tory. .Furthermore, the Rey to what it does in the environment~lies in . o

"the changes it creates sand those thgﬁ follow. On the surface these may
¢ : -

seem to bt disadvantages. One camnot éfand around wafting for a firé

*

to occur and starting one's own is definitely frownedhupon, In addi-

\
tion, the changes the f%re sets in motion may take years == a time‘frame

~ ¢ -

unavailable for most emvironmental investigations. Yet tgese—pfoblems .
- can be turnped_ ‘o advantages. The fire | environment system is vexy - \
-~ % ' - .
~, dynamic. The inability to concentrate the investigation on“the fire .
~ Fd . o .

" Y g 'y

itself (i.e. the actual event) transfers the focus to th{ngs in the en-

vironment that affect or are affected by fire. Emphasis is placed on

-
¢

relationships;ﬁon the "connectedness" between things. Uncovering and

L

/ - exploring such relat}onships can help dévélop the concept bf’hn-intgr— .
2 - s
- dependent, interrelated env1ronmen&. Also,_in thinking about the chan-
N : .

ges”thac occur after a fire, a lvarher is forced to extend his/her per-

spectives beyvond the immediate consequences of the event —= some%hing B

v [ -

27 Fire as used here refers: te forest, brush, or grassland fires.

b=
e~
<
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¥ of fires‘ destructive/beneficial nature,

. <interest groups wouldbe affected? How?

. .
another, to the decision-making process?
- PR - .

¢ -
. v
. .

that,. with respect to_ the enviromment,
.~ F 4 . N

L

is relatively new even

L7

.

among

planners and develépers. ‘

Add man tp the syst2m and learning pofential is expanded. Pecause

¢ : kY H - eLr omrni gl

policy ﬁroblem and is a factor to considék in land use. With reépect

-

to the latter, the land use decision-making process can _be

r

"

through invesfigat{ng fires' influence on*it. What are some alterna=

tive solutions to a fire problem? What tradeoffs are involved? What

Which alternatives would each

3? a

interest grohp\favor? Why? How do the interest groups relate to one -

These }re a few of the ques=~

° R LR

tions that can be raised."-: *

2
.~

It should be noted here that this education pofeniial is «not unique

to fire. Other oanronmental forces (some anthropocontrically labeled

v -

L3

"natural disasters") such as floods, windstorms, insect outbreaks, etc.,

have simi”ar characterigtics (1.q. transitory, setting changes in mo-

.~

“ -
tion) and so may be similar resources for learning experiences. Even _

o

man, thyough some of his actions, could be put in tbhat category. Cl¢ r=

.
-

cr . . .
cut logging, farming, cven mowing grass are, in some ways, ecological

simil r to fire. Fire, however, was chosen for ‘three reasons: ‘(1) the
& : vq -~ -
subjecgwis of interest to the author, (2) fire is a very .dynamic and

* >

.mis'nderstood force, and (3) thc topic was identified in “he terms of

th@ grant under which the author worked. ' : -

- In addition %6 being a vehicle to get at larger environmental under-
i.'" . L e

standings, environmental investigations in-olving fire can help la} the

.

L

ll’c"o . .

- ~

‘explored .

-
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groundworﬁ for gredtor public acceptance gffiand'management agency.

.
P

policdes concorning fire. The shift in pﬁf?éeophy from five control

(fires will be suppressed at all times) to fire managehent (options

-~

rangs iroim fuil tc no suppression and includes the use o fire as g
] .

1

- , - .

management tool) by agencies siich as the U.S: Park and Forest Services
' . .
carries with it potential public relations problemy == problems that
] ’ . [
education can help solve. Stankey (1976), in studying wilderness user

.

attitudes' toward fire suppression, fqund & strong refhtignship between

o

v i

high test scores on a fire knowledge test -and the acceptance-of state=-
ments févoring modified suppression policies. Based on his study,

Stankey recbmmended ‘educating and. involving the public and, géven the
diverse nature of the "general public," the use of a diverse package

’ . ) 2 : ,
of communication programs. - These programs would provide a more accure

ate basis with which people could evaldatp management decisions regard-

® ’
ing fire and increase (hopefully'!) chances of public acceptance of na-

28 . .
tural fire zone = and coéntrolled burning management policies.29

- °

2

4.1.2 Previous Fire Related Educational Material N

v

The educational material available regarding fire is mixed. Most

ment purposes, natural fires are allowed to vurn themselves out
(excepg when endangering lives or property) . They are primarily
used in National Parks and Wilderness areas.

a
29, Controlled or prescribed burning is the usc of fire as a tool to
accomplish a specific purposc in a Specific area. In contrast to
fires of natural origin, controlled burns are set by man. s
> ) \

.

28 A natural fire zone is a designated area of land where, for manage-'

L2
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of it concerns fire bchavior and is used to prepare land management
- -7 ‘ )
personnel for fire-fighting duties. There is a” small but jincreasing

-

amount of interpredive material concerning fires’ role inp thf;gnviron-
. o 3
ment as land managemont agencics “sook to correct misconceptions;of the
» v $ ’ ¢

past. Ah example of thesc is a 5ooklet,-?ThQ Natural Role-df Fire,"
. . - e [

publishqd jointly by the U.S. Park and Forest Sexvices.which explains

. = L . .

. 3

“how fire'fits'iqto the ecology.of the Rocky Mountain forests and some

of the problems involved in fire managemént. More often ‘talks and/ex

audio-v1sua1 presentatlons .are 1ntegrated into the overall 1nterpre-
s : -
tive program :in areas wherq fire effects are actually or*potenfially

Al
visible. ‘ '
. . . . . ,

There is very little in these approaches, though that actively

involves the learner in investlgatlng fire—enV1ronment-man ;elation-

- . . “ -

ships. Pager and Hcilman (undated) Goveloped a losson plan using tho
process approach for investigating the effects of fire on the forest

environment. Two of the six tasks (sctivities) however, concern the

.

use of fire suprression tools, while one other ‘involves fighting a

simulated fire. Oﬁly two of the sixX tasks actlually explore the effects

of fire on the forést;‘ In dddition, the lesson planﬂfequixes the avail-

’ . R ’

apility of a recently-burned-over area -~ sbmething the author feels . -

30
severely limits its applicability. These and other problems¢haye led
»
to the conclu51on that it would not ﬁ%ovxde participants with the potenw-
* ”~
tial learning exp2rience the author considers possgible. Sellers (1975)
0 L4

L *
.

30 It should be noted that the logsbn plan was designed for use with
UCC and teacher/leader workshops. Burned over areas may be mor

readily available under thosce conditions. * )

v

" “
— ]
. 195" , .
° “ ‘ e Ay




dewelopeg_a program in which high sqhool*biology students undertook 3 ‘

-
- P v

. scientific study to determine if fixe was the ma1n influence on black. - ' .
° - . ‘T .

oak reproduction and-survival in Kings Canyon National Park, California. oo
- '] hd .‘
O The students followed the usual reseaxch approach - 11terature.mevi“ ‘

. J l ~ - ’ . . - R L)
: . experimental de51gn, collecting data, interpreting“)t,'and summar121ng.— o t :
’ : o )

resu_ - and conclus1on whrch are-then d1scussed by ¢he class. Sellers 3

» _reported success in meeting ob]ectlwgs relacing to data analys1s and K

- "

interpretation, and the communication of that:throug&'ﬂiscussion and ;

L, . . .l l .

. . written reports He "also xeports studeht satrstaotion Ln gathoring :
L R . P . h .
R useful dnta for,the Park Service” dhd student development of "spin-off"

-2

. ‘e <N - t

SN
¢ ! independent” proJectsu Wh;lc the prbject provided an effective 1earning
. N M r” .. /s
SRS experience (based onvSellers results), several cond{tions" under which

", N 4 ) 'I -~ . *
‘

& 1t occurred 1imit appiicabillty . (D Prqxim;ty of a;land management . :

AN

L]

agercy that has land sultableilor/ﬁgre research and the w1111ngness to ~ '»Je

o g. . =

-

allow high.school students to use,. 1t (2) Presence of an 1nstructor

+ knowledgeable in both fire ecology and research methods, “and (3) The

3 - ¢ -

§ availabtlity of suitable” plant sampling equipmcnt Also although a

literatu.e review was accomplished by‘the students, Sellers do@®s not

. N ' W .
elaborate as 1o whether the'discussion invol ved in “the study went beyond

. - =
M . 0 - -~
- N

fires' effect on vegatation, Therefore Jjust how much of the fire ~-

- @ 4 ‘\”
ehvironment relationshipl were’ explored is unclear: Finally, the U.S. :

"Fish and Wlldllfe Service (1975) has sponsored the p;oduction of a y
\v— ‘ . A3 . ¥

] ser1es of environmental edncation a011v1f1es under the title "we Can

i -, e .

- . H -,

One -of ihese activities is an xnvo'txgation into fire ecology -

> . . c‘\n

11
Help!”.




o/ ’ i
. " Basically it is a discusaion of fiyo behavior (through a-discussion . -

s . of controlled burning), foixowed by comparieoﬁ of vegetativo di= - )
. v e .
/ ) ‘ : berstty and patterns on bugned and "““““f:d piois using a vegEtatj;?
- :'.‘. ,mapping technique described in the activity Differences in wilde
IR life use are cons{oered {n the follcw;up‘discuSSion This approach
has, some of the samé\limitations as that’of’Sellers. The d}scussion "
e

. oi controlled burning requires a discussion leader versed‘in that

. - - -

. aspect of firg_Tanagement (the activity suggests sthe staff of a M

wildlife refuge as ‘a source). A.byrned-cver area is also required

; . . ‘l
. . -as well as a roughly equivalent (in terms ‘of vegetation) unburned
S

- r~

,area for comparison In addition the activity appears to be wYyitten N
{
for/use at a U.s. Fish and wildlife refuge (e. g. in the directiens

for pianning the activity the instructor is directed to contact the

P
-

- refuge manager for information and assistance). However, there is

° . . . - N .
nothing in the lesson plan itself that limits use to a wildlife refuge. . -

4 - . <
N "Educational efforts using fire, then, have been primarily confined ®

T

to preparing resource agency people to fight fires and, to a lesser ex=~

/teht, public information/relations material used by land management

agehcies. Those attempts that have been made ‘at active, learner-

involving investigations have been 1ocalized'and/or limited by scetting \
.O v . / . . . ?
or material requirements, °

N -’

As mentioned earlier, one of the reasons for the selection of the
’ . kprocess approach as the instructional stratggy used was a request for
Q . -

its use by the sponsors of this pfp;qci. More importantly though it

. .
.
>

. o] .
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fits tho author's boncopt‘of an EE procass,

.

The uso of a quostioning/ N

task card strategj allows the learnor to tako an” nctive role in tho - >

~

learniry experience. This, combined with tho managerial role taken by

the instructor, makes the experience learaer-centered.rather than
. * 4

toacher-centered. Because the process approach isa way of getting people‘ °

.

involved in investigating their environment, it is rot oriented to a

-

particular discipiine and so can easily assume an interdisciplinary

-

-rature. Finally, as pointed out by Carroll (1975), learner

.

By utilizing interpretation-ofe

are ine

volvod in problem~solv1ng situations,

data/application processes in problem-solving situations, the learning

potential of the experience can be raised to higher cognitive levels.

-

JIf the only goal the author had was to ' get across" infoxin. .ion~
only '

about fire-environment-man relationships, a book pamphlet or lecture

might” suffice.

" The use of an instructional methodology == 1like the

piocess approach =- which asks th

rathex

n having the data collected and digeSted for them by someone

learner to collect and process data

-

b e

else (e.g. the 1nstructor) lifts the potential learning experience

beyond the facts and figuves level. The iearner has the opportunity

to engage in ang’deyelop cognitive skills necessary for problem=-solving

ability == itself a skill that is invaluable in enabling individuals .
h 1}

to function more effectively in society. The author is aware that by

.

itself, one set of process-oriented materi&ls, whether investigating

i

‘fire or anything élse, is not likely to result in ‘the acquisition of

“

+ Such acquisition is

2

generalized problom—so

olving ability by learners.

L]




LS

s - : ] 100

a gradual process and many more experiences are needed (e.g. Taba,
1966 ran her study over an entire school year te(brovide students with

'plenty of opportunity to.use such skills). Several individual exper=-

\
> Y v

iencés can provide building blocks for a series of experiences from
G
! .

which these skills eventually'emerge.

1
o

2 Fige is not often thought of as an educational resource. Yét

the way fire influences and is influencedgby the environment can pro-

-

Yide fertile ground for exploring environmental relationships and in=~

sights into the "interconnectedness" among elements of the environment.

’

Include man, and the learning experience can extend into land use/

@

managemenf planning eﬁd decision ma&{:f. The use of the process ap=

proach allows actlve learner partlclpation Creatés the petentlal for

extending the learning experience beyond tee\;qu}sition of knowledge

2 r

level into cognitive fhinkihg processes and awareness.

<

.4.1.3 Development Method

Although one” of the major goals of the .process approach workshep

: >
P

" ‘program is the development 6f procéss approach skills in participants

" -80 fhéy can apply the skills to learning situations (Reider, unpublished.

data), no overall systematized method is offered within.the workshop to

Y 31 -
«create such learning experience.3 THe reason for this lack-is not

-

3r There is a "Lesson Plan for Developing Environmental Investigations."

However;~ 1t is primarily concéTned with use of the open, focus, in-

. terpretive/application, summary task card sequence, construction of

task cards, use of discussion skills, and the overall format of the

:

o~
[ sy
- l!"l
- d
! ~ .

&

R
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~

clear, Perhaps it is a reflection of the peré%ption of teachers as

v

the primary target group for workshops by those in charge of the re=
gional workshop prOgrams (Relder, unpublished data) Presumably

teachers would already possess their own methods. - However, other target

r

groups exist besides teachers (Forest Service and other Federal Agency .

< personnel, state and-local. resource people, others involved in EE,

, -

etc.) that cannot be expected to enter the workshop with such knowledges

-

, In order to apply the process approach to cféating a 1earniné exper=

ience, these participants will have “to develop their own method which,

- in this case is exactly what was dome, o -
> The framework for the development method used was taken from the

basic graphical definition of a systematic approach by Twelker, Urbach, -

and Buck (1972) == figure 4-1 -- and work by Gerlach and Ely (1971).

c

The latter identified ten areas in their model of an tnstructional Sy 8=

>

. tem: : - o

1. specification of objectives
2. selection of content
» v <

lesson plan. ‘There are also activities on writing objectives, -~~~ - T
but they are not included in the lesson plan nor are they directly
related to the development process. The closest thing to a sys-
temized method in the workshop materials the author has seen are
the following two questions under the heading -"Some ideas to ex=
plore before planning a learning experience: "

-~

[

”

. (a) What is the purpose of the investigation or activity
) I'm planning?

““ " ~—(b) - How can I structure the learning experience- -to in- - “ ——n
) sure part1c1pat10n and the development of thinklng
processes along with the use of factual data; etc.?

mmamte i — - T s Tt -

L

. oS .
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c
’

- ' 3. assessment of entering behaviors .
4, strategy employed .
5., organizing the students into groups
6. allocaticn of time )
7. allocation of learning spaces (physical space) °
8. selection of appropriate learning resources
9. evaluation } .
10. analysis of feedback N

1

Elenents of these were adapted, others added, and fit into the overall

definé-develop-evaluate-revise framéwork resulting in the approaéh'

° . <

depicted graphically in figure-4-2. Gerlach and Ely note that any

graphic model such as theirs (not'shown) is a static representation
. . 'Y
of, a dynamic process. Although there is a sequence defined, the ele=

-
2

ments within the model used here are interrelated so one step is never

s
-

done in total isolation from previous decjsions in earlier steps and/or

anticipated factors in later stéps. Furthermore, tradeoffs may:have'

"to be-made between factors, This interplay, feedback, and occasional

-

" "balancing.act" gives the process its dynamic character: -

Y

- °

.
Def ‘iné —3- Develop =P Evaluate
| ‘ )
e L ,%_“ e 1
e e e ~ReviSed— = =~ = = = - -~ -~ -

Figure 4-1
Generalized Systematic Approach

~

(After Twelker, Urb%dh, and Buch,
7 1972)
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o~ - .
Steps: Identify Audience Define Objectives )
: N - . v
t
Decide on content . .
\ 4 . ‘and Processes -
Define Overall Goals/ . .
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Establish information
. v flow
v Evaluate . -
Select/design.. i . . -
R Strategy Develop Activities. N
Identify needed
- materials
4 _J
Determine time_frame Determine format
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, b ! .
: . \ ) : . -
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. 4.1.4 Problem Definition

. In a very broad sense, the problem has becen identiffed.earlier e
th? development .0of learning experiences investigating the role of fire

. in thﬁ,environment, uginé the p{pcess approach as the instructional-
o method. Before actual design of the learning experience was begun,
however, the problem was further refined in order o build .a better
framework in which to'work.a Thié was‘done by (1) identifying the - -,

.'7 audience, . (2) defining overall goals/obgectives, (3) selecting/design-

R SNy - yem
- -

ing a strategy, and (4) determining a time frame. -

. »
o . »

. The audience identified for the investigations were adults, pri-

v

~

-mariiy workshop participants and, to a 1es§er extent, in-service tech- L

. -

nicianB. A secondary target of High School students was also identi-‘ »

". fied.. Their knowledge concerning fi;e-envirénment rela?ionships was
—~——massuﬁed_xowbewlow_and,their attitude toward fire negative (at best
- ~neufral). There is littlé‘ha}d dgla to support either assumption, ">'
although slightly more. for the latter. _?onccrning the former, Ségnkey

” (1976) found that fire-ecology knowledge of Selway-Bitterroot W;lder-

ness users was generally poor regardless-of age, sex, Or general edu~

. ‘ o
'
¢ 3

p e catioﬁ level, With regard to attltudas, Stankey 01tes a study by Hendee

and others (1968) and unpublished data by Lucas. The former.found that

a vast majority of rcspondents felt that man-caused wildermess fires

should be put out (98%), that lightning fires should not bhe allowed o
SN to run their course (95%), and ihat wilderness burns should be re-~

+ stored as soon as possible (90%), Lucas's data (from wilderness and

3 o B -
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dispersed recrcation area users) show 50% ‘opposing natural fires in

wilderness, 16% sceing them as desirable, and 23% neutral (10% not

- sure enough to answer). - Stankex himself found that while a majority
- of wilderness users still favored suppression (62%),’; sizab}é minority
- © " did favor letting what was'cha?aéterized as small; safe fires burn : t L
" (30%), while some favored’even more modifi;d suﬁpression 8%). While;
. - these g}udios are holpfuf in éotting an id;a of attitudes tpwa;d fire, ,};]

- . .
- -

11 ghould bb kup{ in mind that tho respondonts-woro-all—(with 1he par-

¢

‘.

tial cxpection of Luca's’study) -wilderness users --.not the genoral "z
public. Yet they §§\indicate a continuing "total suppression" attitude

in at least one segment oIN{he/Eeneral public. .

-

The basis for assuming a neutral or npgaéive attitude amoﬁg the

—
) %
N

" general public also rests, on the "bid press" that fire receives. Ex-

.

N
. — e — i e R e — ——— *

hgé been virtugiiy limitedwto<;€}§_large and -

,
’ . - >
Lad *

des}ructive fires, particularly if they have burned or are thréhtenipg

posure through f e me

~a» 4 J

to burn residential areas as’ in southefh California. Given this, and

4 ) R
the " Clro=1s=bud=becnuse=it=k {1l s=animals=and=treos" mossagoe in the

~
- “<

£ smokey ‘tho Bear program, one could reasonably oxpect attitudes loward
. ) ¥ )
., fire to be negative.

-
. - e - - ’ - —

. .

Fiqaliy, the audience knowledge of ecological.felationships in

general was assumed to be low. Although this may hot hold true for

'

all workshop situations, all participants;ﬂthe workshop audience is —_—

usualiy fairly mixed), or all in-service technicians, to assume other=

o wise raises the possibility of losing, frusfrating, or boring those ’
‘ = D .
L d - . 8 .-‘ » ,
. ’ / ’ ’ , . o -
\‘1 ¢ ¢ 1 } 4
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- cognitive process skills. .
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unfamiliar with the terms and concepts.

- N

& .
Goals and objectives identify end points --~ where the learner is
5

s

supposed to .ond up. Analysis of goals and objectives was done using
a "pyramiding objoctives" mothod dovised by Pipe (1966). for doveloping

programmed loarning material, Pyiamiding objoctives iﬁ;glvos dofinfng

h'd

an overall génoralized goal(s), translating that gcal(s) into a bew-
havioréi~objective(s), then successizgiy-breakinggdBWn that objeb-

tives(S) into smaller and smaller’components until a point is reached at

~ -

which the degigner feels the learning experience can begin (Pipelhe-

fines this as the point at which oneais dealing with skills/knowledge
H - " - -° *
the learner can be cxpected to bring in&o the learning experience).

v o *

At this stage in the development process though, only overall goalss“

wore identified. These were:

-

(1) ~To dovelopin—the—loarner—-an—understanding—and-awarceness

o

«

of environment—~fire-man relationships which can be used
as a basis for evaluating land management decisions in
which fire is a factor. '
(2) Increase learner awareness of the "interconnectedness"
of envirommental factors. Co

.

K

—

(3) Provide the learner the opporfunity to use and develop

Since the first goal serves as the vehicle to carry out the latter ¢
iwo,.all objectives were defined in the context of the former. The

“ r A

rverall objectives were defined as follows:

o,
. 3

¢

*

32 These goals/objectives reflect the desiro oxpressed by people
in the Forest™§ervice to go beyond the usual {ire prevention
orientation, {

P
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€ [}

Givon pdrticipation in the¢ learning experience and completion

o of the tasks, an onyiromment in which firc plays a role, and-
the relevant characteristics of that onvironment, the lecarner -
will be able to: “

°
3 3

N . (a) Generally predlct the 1rkeliliood (hjgh-medium-low),
: and’ kind of fire that might occur, based ontthe °
. - natursl environmental conditions.

i

Yo
(b) Infer the effects of such a firc on the living’and
nonn11v1ng parts of” the env1ronment

. ’ >

. (¢) Describe what effects oerlodlc fires could have on
"land use/management .
. The instructional strategy to be used has already been outlined

. 1in chapter two and the rationale bchind its use discussed earl;er.

<

The use of the learning experiences in a workshop situation de~

' o

fined a time frame of 3-1/2 to 4 hours. Lesson.plans with such a
time:frame are.alsc usable in Youth Conservation Camp (YCC) programs.

! ) 5 y e A
However, a time frame of that length does present™a problem in a high

PR — !

school situation (unless used on a field frip'ﬁf‘some—other—ionge

X term activity). To help mitigate th1§ problem, activities, where pos='

sible, were restricted to under 10 minutes. Hopefuily the instructor

~

could: (1) stretch the investigation over a scries of separate time

-

. pefioag, (2) use an individual or a series of tasks separately as

» desired, '(3) modify the tasks to meet his needs (time and otherwise),

and (4) failing the above,- usc the material as an idea source to produce

a learning experience better suited to the instructor's needs.

o

<~
B

e, . -
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4.1.5 Dovelopment -

-By using an adaptation’of Pipo's. (1986) "pyramiding objectives"
methods - throe development operations were combined into one: By

v -

defining objectives, both content and processes were at least partially

"L 7 determined. Putting them in sequence p£stdblished the flow of informa=- - .

' 34 . .
v tion. The analysis yas conducted by beginning at tlie overall objec- -
. . ' ’ - ) d R . . .
tive and working béckwards‘by,aqkiﬁgba series of "if/then" questions. ’

.o , ¢
. For example: "If the learner js to generallv predict firé behavior,

then he or she must know how the basic onvironmentalyfactors'affect_ ’ .
. 3

fire." 1In this way successively narrower components of the learning

experience were identilied. Figure 4~3 illustrates this process. Spe= J
~ N 3 - ‘

. \

- ot \
ciflc objective535 were then wriiten based on the components ¢ fined > ~

P v

= during the analysis. . . . ’ L
Of course, as mentioned beforeo, this procedure\résuited in a '

winnowing of subject content. Blow=up behavior of fires was not ex-

.
- — 2 '
- —————— e

s

ploredvaue to its complexity. ~Topographical-—influences—other fha%;_~

ke A

- 33 Pipe began with a major overall behavioral objective and, through
a branching process, bioke 11 down.into groups of successively ¢ -
narrower ones. The author found it easier to break down the over- .
all objective into narrower components and then write objectives, - B
rather than work with objectives directly. _; ’ ) .
34 The flow of information within a lcarning experience (as in any

communication) refers to the relationship between activities/ideas

and the transitions -between then. Dovs one idea lead smoothly to

another or is the learner jerkcd out of one* and thrown'into another?

35 See the back of the'lcsson pla. e _erncd or tables 4=1, =2, =3. .
M . <, i T
- * s
- L
1ry
, - e N
" .
~ ’ ?
- \\“ .




Overall Oﬁaectfve . g

. -

o A
- Given partigipation in the learning experience and

- ' . . «<ompletion of the tasks, an enwvironment in which .
fire plays a role, and the relevant characterlst1cs .
of that environment, the learner will be able to: ' .

¢

(a) Gonerally predict and doscribe thg tholihood of
a fire (high-medium~low) and the kind that might
occur based on tho natural environméntal conditions. N

v _ (b) Infer the effects of such a £iré on the living and
- non-living parts of the environment.

(c) Describe what nffects peziodic fires could have on

land use/management. - ’
° B Predict Fire Daﬁger
and Behavior v T a . .
} - -
- l K l 'v ° ) / .
; estimate influence o relate.wcather- récogn1ze slope
of fuel factors condations to, influences qn
; cffects on fire . fire behsavior v
recognize identify’ identify
fuel factors direct effects -indirect effects
5 . ) . ’ :
v ~ identify factors . . r
* that influence fuel _
. ’ ~ . Decribe cffects on /
land, use/management identify.interest
’ “groups
) _Describe Effects of
interest group/land e Relate interest groups ’
use relationships can and land nse . @
have on land use de- ’ @
’ cisiog making : identify

-0 L . . land uses

Fieure 1-3 ‘
Lesson Plan Coap .nent Breakdown

>
.




Infer Effcets of Fire
. on Existing Ecosystem

determinc effoct on

P

“ER]

Aruitoxt provided by Eic:

¢

dotoermine

offects on ~

biotic community

non~biotic elements .

.

estimate effects on
plant comminity

A~ "a

2~ ¢

recognize firc resis-~
tent characteristics

-

Y
X . determine effects
on soil
a4 ©
N {
[ R *
, -
[ ] v -
determine: effects on 0
I . ¢
. o, s0il nutrients (Ca, Mg)
s . .
b} . 4
. 1
f
-~ £
. .
4 - -

estimate effects . :

on wildlife .

¢ -

. .

-

estimate indirecct
effects on wildlife

Y

.

.

$
relate effects on plant
. community to wildlife

>

estimate direct effects
- on wildlife present

. ~ -

’
-

identify wildlife characteristics

that might help or hurt survival oo

N
Figure 4-3 Continued.
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-~ — . . t

- slope (elevation, aspect, relief) were also dgopped. Limitations in

° . time, materiais, and difficulty n investigation precluded their use.
.. Tho investigation of fire's effetts on soil was limited to nutrients
. - N ; L3

(calcium, magnosium) for similar recasons. Undoubtedly such restric-

tions rétlect on the completeness of the learning experience wi?h re~

-

e .
gard to content (i.e. factual information. Content can also refer %o

va

everything within a learning experience -- process, awareness as well

as facts.). 'Hdwever, acquiring content is not the only goél addressed.

. v - s
Awareness and use of thinking processes are also concerns. Furthermore,

- - .

a complete grasp of fire ecoldgy is not necessary to explore the re-
. lationships between fire and the environment. - For. these reasons the
author foels the content limitations are not sorious drawbacks.

. s

- ° - A slightly different approach was taken in the analysis of the

T fire -= land use/management related objectives. The brushfire problen
in the res%gentially developed hills in Los Angeles cgunty prov?ﬁed
en excellent éxamgle of the way fire can affect people and lagd use.
A review of simulation gaming litcrature (see appendix foyr% indicated

E ’ % . 1 .
that this. particular instructional strategy was ideally suited for ex-

ﬁloring such dynamic situations: Rather than looking at it from the
outside, the learner bccomes part of it (glbeit in a simplified ver-
sion) by playing some sort.of role. Involvement can give the learner
a "feel" for the situation —=- an understanding that extends beyond the
_cognitive into the mot1vatio; and at{jtudes of people in the real-life

situation being simulated. This kind of empathetic understanding may

account for the ability of. simulation games 1o develop or change atti-

»
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Y

tudos (Boacock, 1968; Baker, 1968K; Lavingston and Klddor? 1973) . Givon -

thoe QLovo, tho docision wag made to- use a spectfic activity boforo all

object;yos for the lesson plan had been defined. Following the deQélop-
- . ) { " a - - .

) e ‘ment of the major activity introductory and follow-up ijqqtives and

. ’ . Lt
) tasks'were developed. . a e N .

Once objectives had been specifibdg a seguence of tasks dnd'dis~ T
. » : ‘ * o

S ~

- ,cussion questioqs we£e‘developed to'accomp}ish'them.' In the prbcess.‘
_of doing this, it became ;pparent that a éinglé‘lesson plan:3-1/2 tos

4 hours long was not going to ‘be sufficient. Since tge ;Verall tOplc ‘ |
’ broke déwu naturally into threc arecas:* (A) environmertal i%fluén;os

.

on fire, (Bi fire's influence on the environment, and (C) fire's in-

. 3
fluence on man, ? the decision was made to generate a 3-1/2 to 4 hour o
& . "
- lesson plan for each subtopic. In the case of (A) and (B), develop=-
- T 1 ] 7 . R

e T\
ment,pfﬂtasks/discu%51on questions begari at the'narrowest components
—- -—and worked toward the larger ones. For ‘oxample, .in (A) tasks/discus=-.
A : ' . N, o :
sion questions exploring weather, fuel,"ﬁhd slope influences on fire,

a -

were developed firgt, then tasks applying that infgymation to predﬁct ‘-

.

- ) fire behavior and likelihood, Part (C) was. an exception to this pro- .

cedure the simulation game was developed f]fEt,|Pfter which tasks/d{s~ e
. 5

cussion gyestions preceding and following it.were generated. Tables

.

4;1, 4-2, and 4-~3 indicate for each lesson plan the relationship be- »

- tween objectives and tasks/discussion questions, plus the flow of the

.

>

~ - 4

- ¢ 36 Man influences fire by affccting {ire behavior and increasing
ihe number of i1gnition sources, These ecan be considered under
environmenial iniicences on fire. -

>
~
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. Table 4-1 -
. Relationship Brtween Tasks/Discussion Questions and Objectives,
- . > . Lesson Plan A

. Lesson Plan A 1s an tnvestigation of fire bohavior. It begins
with tntroductory tasks, moves to explorations of each of the basic
. . . environnontal tnfluences on.zixe.'then asks the learner to apply the
. . , information uncovered and other background information provided; to”
‘Y meke predictions of fire danger and behavior for 2 particular area.

. » ’ .
‘-¢’/ Defined Objectives Koy

N » ‘ 1. Dotermine, through investigation of parttcufar environment, if a
S .. F N : fire has occurred thore recently. - Y.

’ B A
. Identffy at least three differsnt kinds:of fuels. ’

v
L N

[ )

3. Evaluste the relatively burnability of an enviromental fuel (high/
. low) based on obscrvations of that fuel:; and explain the rationale
. R h behind his evaluution.in his own words:

. LA 4. Identify threo things :n the environment that can influence fire
N, . ' and describe in their own words, how eacii can affect it.
, .
* LI . V. Construct a scale drawing after determining its size in relation
' .. to the ~riginal.
1} P
N 6. Calculato rate, given tine and distar:e.
¢ \' ‘ , 7. Gonarally predict the 11kel :c>d of fire in a given area.
- 8. Predict and describe. {n his own words the kind of fire that might
aevelop ¢n a particular areas. .
»
+ N »
’ h -
)
- Q *
-,t
. \\' A
* ,
. * <
A ’ b
» - < .
. n -"‘, € N
~ 2y : ! -
O
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Tasks/

Discussion

Task A

Discussgion
between A
and B

Task B
Discussion

betwsen B
« andC

z

msk C

+Discussion
between C
and ©’

. Task D “

2
Discyssion
batyeen D
and E

*
Nunbers :in parep

.
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Table 4-1 CorXinued. ,
B Open/Focus/
Inte_z_:prot‘l_txon- .
Application/
Purpose Objectives Processes Sumary Class
. M ’ T
Introductory, give learners None®© -, observing ©opean e
& chance to relats to where S -
they are. . Assuzes they are \
not familiar with the area. -
Focus tnvestigation on fire. v observing open/focus
Introducq iearner to traceg t observing, focus
fire loaves in environment. translating -
- ¥y -
Interpret data collected {n 1,2,3 relating, open (1)* T
Task 8. Transition between infering  summary (2) o
introductorv tosks and- fuel - open/focus . -
mvestlgltlon. . , (3~5) ’
- - Tl T T e e e o e - T TR
.Close observation of fuels. 2° observing, tocus - .
Gather data for Task D. translating
Share observations.as group 3 ' transleting open . >
to increese group rosources .
in preparation for Task D. - . .
1]
Application of data to 3 relati_ng, interpretive~
estimsta burnability of infering, application . Lo
fues - predi‘ctmg~ - . .
Share observasions as groun 3 relating, 1nterpret1ve-
16 increase knowiecge pase b infering application
A1, 2y, Transition to Task IS . .
T @,9. ] N\
. !

thesis are the numbers of the discussion questicns concermed.
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Teble 4-1 Continued. o ' -
. —— .
& Open/Focus/
p < Interpretation~
Tasks/ - . Agpl lcation/
Disoussion Purpose ; Objeotives Processes Sumaary Class -
I r . . . -~
Task E Generate a list of: 4 observing, open ) .
s - weather factors. recalling .7
. Discussion Pool tndividual results 4 recalling focus rq,
— - between E of Task E and focus on ~ - T
<and F 3-4 of them for Task F. ) - v
v, ’
Task F Establish a relation- 4 relating, interpretation~
. ship between weather infering, application . 0
- and fire. ’ verifying o
Discussion Summarize weather and 4 relating, supmary
between F fire relationship and infering,
and G ‘transitmn to Task G. general-
. izing
Tasks G-J Provide the learner -1‘:5,6 * observing, focus -~ .
_ * with the opportunity - infering, interpretation=
“‘ T o toACIUALLY observe——— - ——predicting—application
and investigate slcpe=~ 3
fire relationshipa,
. . , .
Oggcusaion Share and compare group 4 ohserving, (nterpretutione .
betwewn J data to draw conclu=~ infering, applioation -
and K sjons. Summarize slope- . ‘recalltng, (2,3), summary -
fire relationships. In=- _general- (4), focus (i,
troduce Task K. . 1zing 2 = intro..to
* task K)
) Task X Gather Jata for u:"': in -‘.,'.'_,8 observing focus
Task L. translating
Task L Interpret data and make 4,7,8 relating, interpretation~
» predictions. " inferiny, appl lcatlor_a
predicting .
End * Share predictions. Sum- 4,7,8 relating, interpretation-
' Discussion wmarize wvhat ¥as found infering, application
N out during the investi- general- (2,3), summary °
gation and espldre appli~ 1zing “. N
- cations »f 1t in other 2
cireumstances -
! . H é -
. . -
J - s '
N - N L]
.. .
Al
1 .
N - i
[
4
: . |
0 |
LI
) o . .

d
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Table 4~2 )
Relationship between Tasks/Discussion Question£ and Objectives,
Lesson Plan B

a

Lesson Plan 8, Fire and the Natural Environment, is an investi-
gation of the offects firo has on the natural environment. It begins
with ingroductory tasks, that, if the lesson plan.is-done after - -lesson -
plan A, can be eliminated. From theso. it moves to an investigation

.:ERIC

Aruitoxt provided by Eic:

o

o

- .
of ;flant adaptations that can make & plant apecies reaist#nt to fire; -
Row fire can mold the development of a plant community throlgh these ’
adaptations;’ explores fires effect on animals, both dii'eetly and in= 3
directly; and closes with tasks examining fire=-soil relationships. . o "
mh emphasis on soil fertility.
¥
k4 a »
Defined Objectives Key " .
1. Determine, for a given area, if a fire has occurred recently.
2, Ide;xtuy At least :u}o plant adaptations to fire and detemmine
whether they would heip the plant itself to survive or_insurar .
the next generation. - - g
3. Infer the pressnce or absence of I1¥¢ a3 BN envirormental —inw
fluence from the <haracteristics of the common plants of a
particular envirorment.
4. Identify at least three ways fire can affect Wildlife.
3. Prodict the susceptability of an gnzmal to fire, given 1ts .
charactoristics.
6. Identify at least two non-living parts of the environment and
describe in his/her oum words how fire could a’t"c: it
7. Use tho water test kit to dotemlne the calcium and magnesiwum , " < - .
content of litter and ashes. . . )
‘ °
- . N
DU
o
— A
© &
-
[_' .
W 4%
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- Table 4-2. Continued’
¢ , ..
e Open/Focus/
. 4 . - ‘ Interpretation=
Tasks/ : v Application/ '
Discussion Related . Summary
i Questions Purpose Objectives Processes Structure g )
—_— — - =
Task A _ . Introductory. Give - Jpore observing open .
. , learners a change to re- : , translating o 1
late to wheype they are. R . ﬁ .
. Assumes thgy urg not g N .
familiar with area. " -,
Discussion . Focus investigation on 1 observing open~focus ) o
A-B fire. ’ - . ' Yo
. » -
. . Task B ° Introduce learners to 1 observing focus
~ ° possible traces five ° . te
¢ leaves in enviromment. -
< - * -
. Discussion Summarize findings. .2 relating open (1)*
B~C Transition to task C. summary (2),
. . . . focus (4) o
. ! ) interpretation= ' .
- application (8) B
- Task C Introduce learnsr to . 2 translating, focus/
@ ¢ adaptation and relating . relating,. interpretation= .
i it to f{ire. - infering application
’ . ‘Discussion Transition to Task D. N/A N/A N/A
. c-D ] B
Task D Apply ideas to Task C 2,3 observing, interpretation= ®
to actual plant species, rolating, application
Relate plant species infering
characteristics -to fire
survival ability. v :
Discussion Share information. Cate- 2,3 relating, dpen (1),
D~-E gorize adaptations as : tnfering, focus/
contributing toward main— general- interpretation= -
, tenance (individual sur- izing application
vival) or replécement (2,3), summary
(insuring 2 new genera- - 4).
tion) - ' .
. .
“Numbers in parenthuses correepbnd o the number of the discussron questiop ’
concerned. ~ .
- ) ar
o )
e




- . Tasks/
- ‘Discussion

’ . Questions
“ Task E

Discussion
E~F

Task F

.

Discussion
. F=G

g e

Tssk G

: Discussion
G~H

e Task H

Discussion
H-1

Q
- ERIC
-~
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Trans:tion to Task !

hd

~
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Table 4-2. ,Continued. -
: Open/Focus/ .
Interpretatione
Application/
Related Sumoary
Purpose Objectives Processes Structure
>
Apply kndwledge from 2,3 observing, : interpretation=-
task C and D to pre~ Y Telating, application -
dict effect of periodic infering,
fire on.a plant.come ____ .. . .predicting -
munity. . '
- - ° -
Share predictions. Sume 2,3;4 relating, open (2)
marize plant-fire rela- generalizing, Zfocus/inter—
tionships, and transi- predicting pretation=
tion to animal-fire re- s application
iutionships, . , (3)
’
Have learner relate ~ 4 observing, sumary (4)
animal -characteristics relating tocus/
‘to abtitty te survive - interpretation~
fire, application
Pool results within 4 relating open (1)
group. Transition
S.to task 6w -
Rolate changes produced 4 relating, interpretation=c
by fire tc needs of infering, application
animals. predicting
b &
Share changes and re- 4 relating -~ " open (1)
iate them to animais. ' interpretation= ¢
- application LT
- (3,4)
- €
Add time perspective to 4 relating, interpretation- .
. changes brought about by infering, application
fire and relate animal predicting )
needs to continued chan-
ges. .
Share predictions, Ex- * 4. relating, open (1) ,
plore posgsible uses of infering, tocus/ ’
fire as a management general=~ interpretation~
tool. Summarize fire- ° . izing (2,3)
animal .relattonshtps. . summary (4)
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o Table 4~2. Continued. - .
. , ) ¢
N Open/Yoous/.
. }) .~ - . Interpretation=
¢ Taska/ Application/
® ' Discussion Related Summiry
Questions., Purpose Objactives Processes Structure .
Task [ Introduce laarmer to 6 observing, open = —
. observable soil charac- translating -
e —— e I teristics. N - — el
Discussion Relate fire to sotl 6 relating, 8pen (1) ~
1~J characteristics. In- - - infering - focus (2)
o troduce other less ) ) interpretation-
I ¢ easily observable soi)l , application (3)
? characteristics. open (4)
; Task J " Provide data on soil 6,7 observing focus
fertility (Ca and Mg) . )
for later comparison.
o .
Discussion Transition to task K. ) 6 infering focus N
y J=K H
7 — - - - - - - * 4 J—
Task K- Provide data for com~ 6 observing focus
parison and discussion. - »
. Discussion Intorp&'et data collbétod all observing, ~ focus (1) X
K-end ' : relating, interpretation~
. infering, application
. . . general- (2,3)
- b L tzing ¢ sumary (4,6)
. open (5) .




RelationshipP Batwoe

Lasson plan C, La

¢ gition exploring interest group relationships,
. groupd and with land use, using a situation where fire influences land

It begins with tasks relating land use and interest groups, moves
to a sinulation/game that puts the participant in the role of an interest’
, group involved in a situption resulting from'the effects of fire on land
B . 4ise, and closes after considering what makes community interelt groups

hd - use.

o

powerful and summarizi

Definod Qbjectives Key

Tabls 4=3 .
n Tasks/Discussion Questions -nd Objectives,
Lesson“Plan C

o
« ©

nd Use, Interest Groups,
both among interest

ng the participants findings.

N

least throe types
2. Detine, in their o

Given a sttuatjon -
oxists: (a) tdent
R . be affacted by the
, - the lntorvlt groups
dlnndvnntagvl the
(c) describe in th
wvhole have on land

4, Ildentify three int

5. Describe two or mo
influential than a

Describe the affec
10 an urhan or sub

ERIC .
> e

..

1. Given an aerial photograph (roughly 1:24,000 scale),

identify at
of land uso.

wn words, the tem interest group.

where an actual or potential change in land use
ity at least threo interest groups that would
change; (b) analyre the relationships between

# and the 1nnd”Uli‘Tn'tirml-ot—udvtntt;':-tnd

and Fire, is an investi-

land use change offers the interest groups; and
eir own words the znpnct interest groupl as a
use dectston-making.

erest groups in their own community.

re factors that make one interest group more
fother.

t ﬁeriodic natural fires can have on land use
urban situation.

e

>
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. Table 4=3. Continued,
. Open/Focus/ ¥
Interpretation=
Tasks/ Application/ ‘
.Discussion Jelatsd . Summary ¢
Questions Purpose >, Objectives Processes Structure R
H .
Task A Generate a list of land 1 observing open "
uses. v .
. < °
* Dicussion Introduce idea and gen- 2,3,4 relating focus
A~B erate a list of interest ,
groups. > - -
.Task B Explore relnttonsh}p 3,4 ' relating interpretatione
between land uge and infering application
interest groups. : .
Dicussion Share rolationship with’ 2,3,4 observing, interpretation= .
B~C ° whole group, relate re- relating, " application,
lationships to land use infering 3,4 -
decision~making and ine . open=focus (1)
R troduce simulation/game.
* -~ o
Task C Involve participant in  2,3,8 Tall T interpretation~ 4 T
and Sim/ tntorest group tnter- application -
game T T T aTttonsTexplorc-effocts — - R — — - 2
of fire on land use. * N
Discussion Explore what happened in 2,3,5,6 all all
C~D sSimulation/game and re- s, .
. late to real’iife.
Task D Relate .to participant’'s 4,5 recalling focus~ -
community, mvestigate relating interprotation
interest ygroup power, ’ -
provide data for dis-
cussinn. '
Discussion Share results of Task D, 2,6 recalling, open (1),
to end “  constder what makes in- infering,. focus (2), R
torest groups powerful, gonerale interpretation=- .
sumari’ze investigatior. izing application
(3,4)
summary (5)




" open=focus-interpretive/application~summary structure,

Two overall guidelines werc followod in determining tue type and

.amount of materials to bg used:

°

. (1) A burned-over arca should not be a requiremen*; this

€

presents a severe restriction in previous m&terial.
- ' (2) No .special equipment should bhe needed that cannot be con=-
structed from easily obta}nable,/inexﬁensive materials .

¢

or is readily ‘available through other sources. This, for

example, ruled out the use of fuel moisture stiegks in the

tasks for predicting tire danger and. behavior,

Finally, a slide/tapc program on fire was produced‘as a parallel
project. Although 1ﬁdependent of the lesson plans, one ox the goals
—_ in the Jevelopment of "The Other Side of The Flame" was to'proviqé
backgfound information for instructors who might want to use the 1ess;n T
plans. The siide/tape program will bo available through both~the Forest

Scrviée and .ac SUNY College of Environmental Science and Forestry. A

copy of t*. :=cript 1s in appendix three.

4.2 Evaluation.

4,2.1 Introduction

While full scale evaluat:ion 1rnvolving pre- and post~testing for
° cognitive and affective changes was beyond ‘the scope of the study as_ . -

defined, a preliminarv e¢valuat-or of some kind was considered to be “
é
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uéeful in jdentifying problem areas and suggesting improvement , How= ) .

ever,\llmited opportunlties for fleld testing led to— tTé“suicctton——~‘

. |

... of an alternate method of evuluation

N -4.2,2 Method ] . ..

4,.2,2.1 Evaluati;; Methods Chosen )

L
’

The method Selected was an evaluatfpn of the lesson plans by
facilitators37‘experienced in using the proces§ approach. A mail
questionnaire was used because it offered an inexpensive way to
< .-reach the target audience (Berdie and Anderson, 1974) and"allo%ed the
) respondent to wo;k on the questionnaire intermittently. Of‘cburse,
the uso—of 8 questionnaire 1nvolves ‘the assumption that respondents . )
will give truthful answers (Berdie and Anderson,’1974) ~= in this
case an accurate reflection of their opinions. . N
~-In addition, the simulation game in lesson plan C (LP C) was
. run in an advanced ninth grade biol;gy'class at Baldwigs;ille High .
School, Balewinsville, N.Y. Also, parts of LP A, B, and C were

"quasi" field tested with two very small groups of volunteer students

from the same high school.

P4

-t
- 37 "Facilitator" is the term used to describe instructors in the
. process approach workshops. :

1an
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4.2,2.2 Questionnaire Development

] L4

Evaluation focusod on throe areas: (1) Possible problem aroas

-

. and use potential, (2) Adaptabilitly for shortening of the lesson ‘
plén by deleting tasks and poésiblo individual” task use out of con= -

text, and (3) Suggestions for improvement. Each area was represented

f -
)

by a separaté section on the questionnaire which in turn was developed

- -

using guidelines established by Berdie and Anderson (1974). After
initial development, the draft version was "test used by Mr. Jim
Unterwegner, education specialist, U.S. Forest Seivige, and was re=

viewed Py individuals experienced in questionnaire construction. The °

- ¥
questionnaire-was then revised, hased on the suggestions of the re=-

- - i ) ¢ .
. viewers and the responses and comments of Mr. Unterwegner. The final | . -

version was intended to be as concisc and oasy to compiete as possible.

N —

t

Four types of quostions were used: "yes or no," multiple choice items,

v

ranking and open-ended quest:ions.
Nine background questions were used to obtain information con- BN

cerning facilitator and other-cducational experience, and gather data
-"

concerring respondent perceptions of fire.

In Part I of the evaluation questionndire, questions 1 through

-

6 ask the respondeni to ratc the lesson plan on a scale from one to

five with ‘respect to potential problem areas defined by the author.

These were <larity of directions, estimated time frame of tasks, . )

objectives/lesson plan relationship, [low of information, ecase of use,

~

and materials. . R :

Il

%
i




Question 7 cheexs the use potential of the lesson plan to the
. .
rospondont. Question B asks. the rospondent to compare tho fire lesgon’

plgn with tho‘dhtnblfshod fi0old investigations In uso at procoss ap=-
. - %

l proach workshops which are supposed to be paradigms of thc procoess

approach, Teachers were asked to rate the lesson plans as educational

-

experiences for their students. .

Part II of the questionnajre explored respondent opinions concern-

- ¢

ing adaptability for both shorterning and independeﬁt, individual use

-
o

b
of the tasks. Respondents ‘werc asked to indicate (1) whether they
th&hght the lesson plan could be shortened by deleting tasks, if so,
o

(2) which tasks they would dolete, awnd (3) rank those tasks as to

5
which they would delote first, sccond, third, otc. Rospondents wore

v ’

L

also asked to identify those.tasks, 1f any, they folf could be used

*

out of context as learning cxpericences. This was a theck on the _re-~

lative indcpendence oI the tasks. . . '

> > -

Finally, Part III was primar.ly intended to solicit specific

suggestions for amprovement, preferably on the lesson plan itself.
Vi o ’ L
It also offercd the respondent the opportunity to make any other com- -

ments he felt were relevant.

-
o

~4,2.2,3 Survey Design and Implemeniation « ®

The target audignce for the survey, as mentioned before, was ex-

» -

perienchd facilatators. Mr. Jefferson Carroll, National Coordinator

for the Forest Service EF programé,_urnvxded a list of 32 facilitators.

t

i
[
[

)

.~-\)‘ . .
RIC . ~
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Thoso prople, along withsa fow others with which the author had pro-

vious contact (and later nine teachers) mads up the-samplo population.

. The questionnaire for lessofi plans A, B, and C wére identical in

<

content with the exception of the number of tasks listed in Part II.

Evaluation questionnaires and corresponding lesson plans were color

-

coded to decrease the chances of duestionnaire mix-up by respondents

~

or author. The final survey pacﬁage contained: (1) a cover létter
briefly describing the project and requesting the respondent's cooper=-
ation, (2) directions for the cvaluation survey, (3) a sheet for
backéround quusfions with attached_ma; of Forést Service regions,‘and
(4 one copy each of lesggn plans A, B, and C, with corresponding

evaluation questionnaires attached. A copy of the survey package can

-

be found in appendix one. 2 . b
Initial contact was accamplished in two wéys. Since the, nine

‘ G;""aregio'nal heads of Forest Scrvice EE programs and two former heads

were going to be personally contacted to obtain inforration on wo;k-
shop program goals and tdrgetl audi.ncc, that opportunity was t&ken

.

to request their help with the evaluation. Two other persons, whom
the author had previously met weve also contacted personally. Survey
packages for the remainder were sent to Mr, Carroll, who added a

-

cover letter of his own requesting the respondent’'s help. It was .
hoped this would iqcrease the chances of response by "connecting"

the request with the Forest Scrvice EE program, and because fr. Carroll

knew most of the individugls personally.  The nine teachers wére all

»

3




fnitially contacted by Forest Service persdnnel (Mr.: Jim Unterwegner )

" and Mr. Earnie*McDonald).

. . .

Seven were sent survey packages directly,

while the other two received them from Forest Service personnel who

. " A e
ehad contacted them. =~ . ‘ . :

All fncilita%orlsdrvey p%skékes were mailed by 31 March 775 Re-

« quested return dates.vnried,dependiﬁg on when the individual was con=
¢ - i ; t .

. tacted, but the latest was 25 April 77. tRes?ensg by that date,

»

was extremely low -~ fivc,

]

however, °

-

and a telephone follow-up was coaducted

. . 4

- from 25 April to 23 May. The problems.included respondent workloads
» - , '-‘ g » . d . |
74 o Vand-non-nrrivnl of survey packages. By mid June the response had in=- \ !

/ \? \ >
creased to 19. A second follow-up was maifed-out June, 15th, By 1
\' } - ~ )
August the response had improved to 23, and the decision was fade to o -

\ . > .

begin datn-annlysis. One final rospénse nrrivéd in late August, boost- ?

1
J
|

.« . .1

I .

ing the total to 24.

) The same procedure was followed with the teachers; seven respon-

° < H

N . . : ’ ’ ~ t
. ses were received. : ..

A * !

\.2.3 Results and Discussion

‘ £>h.2.3.1 Introduction . i . - !

-~
.

This section will be éoncbrned with the results of the evaluation
by both Forest Service porsonnel and tecachers. The three mnjor(evni—
uation areas will be discussed separately for each lesson plan, fol-

k] . .
lowed by a consideration of possiblc relationships between background

data and survey responscs.

4 2
12
AL
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4.2.3.2 Survey Results ‘ , -

-

@

4 [N

4.2.3.2(a) Background Information

* P .
The response rate of the Forest Service (FS) group of respondents

>

was 68.5%. Nearly 61% of these (60.8) evaluated all three lesson plans.

di the nine teachers contacted, seven returned surveys (72.6%) andcfiVe

of the seven completed all threc surveys. ) .

LY S

. - Although 75% (18) of the FS respondents spend 50% or less of the1r

.time in CE/EE act1V1t1es, 62.%% (15) rated themselves at the ‘high’ end

(%,5) of-the fac111tatpr experience scale in background question #7. \ <
Only one out of 21 rated himself below a 3. Apparently the respon-
dents regarded themselves as fairly well qualified facilitétors, even

though CE/EE was not a full-time job with most of them. As expected,

almost all of the respondents had facilitated in a process approach
workshop (91.7%) and used the technique in other situations (83.4%).

A sizable minority -- 33% -- had been teachers at one time. This is

considered a bonus because these people would undoubtedly draw on

—_— - - o .

their teaching as well as facilitating experience wher evaluating the

lesson plans. Most repondents considered fires as being both frequent

. ’

and a problem in thg county, state, and FS region in which they lived
\ .

(although this trend was much stronger Sh the state and regional level
2 ©

-

-- see table 4-4), , :
Of the seven teacher reépendents, six worked with high school

studenits and one with adults. Only four out of the seven had atteéended

a process approach worksho;. Tni. was a surprisc since it was thought

ir
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Fires frequent in:

Fires a

FS

o

FS

-

) Respondent!
:
Yes °
g
»

"County? 75% (60)*
‘State?  91.7 (100)
Region? 95.9 (83)
Problem in:
County? -62.5 440)
State?  87.5 (100)
Region? 87.5 (85.5)

-

Table 4-4
s Perception of Fire

No

.

. 25 (40)
. 4. (0)
0 (17)

< -

o~

Don't Know

: *Pbrcentages of teachers are given in parenthesis

:

JEp—

that teachers with which FS EE people were in contact would most

likely have been through such a workshop. Finally, the seven teach

ers' perceptions of fire followed the same pattern as the FS_respon-

dents (table 4-4). In addition, five of the seven teachers were

pre#&ous knowledge may mask information deficiencies in the lesson

plans or result in a higher potential use rating than might otherwise

- foreétry instructors, possibly biasing the results.

occur with reachers involved in other areas.

°

‘ar,
-\

For example,

[+

—
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4.2.3.2(b) Lesson Plan A ’ '
\
Section 1A, Problem Arcas B - ‘ A '

Data generated by the problem area section of the evaluation sure

v

vey (questions 1-6) is regcorded in appendix one and presented graphi=-
<

cally in figures 4-4 to 4—7 Mean respondent ratings for each ques—~ T
. - tion were used as “an indicator of the magnitude of possible problems,

A mean of 5 would indicate respondents saw no difficulties in the

. problem area concerncd. A mean of ! would indicate severe hroplemg_;

i 4{, .
and a need for revision. Agrecment among respondents was a secorid ° . )

4

‘dimension of evaluation. This was indicated by the standard devia=-

tion (sd) and "clustering" of responses in. figures 4-4 through 4.7,

A .low standard deviation and tight clustering of responses would in=~

3

A 20

__________ _M_digave_that.mes$mr0£pondebf§ feld sxmxlnv1v about the magnitude of

the problem, whereas a relatively high sd and scattered responses

would reveal a lack of agreement. Of most concern are response pat- -

terns where the mean is low (1,2) and the agreement is high. Of least
----- 7.~ --—concern are questions whosc mean is high (4, 5)“and,on,whichmmost_zgg
spondehts agree. A mecan of 3 with high agreemeni-is assumed to indi-
cate adequacy (i.e. no major revisions) but room for improvement. The

exception to this pattern 1s question two in which 3 is the desired

regsponse rather than 5.

-

* T Within the FS respondents, question 3 had both the highest mean
and lowest sd (sec figuré 4-4a), indicating the respondents felt the :
tasks and discussion would meet the -tatod ob sctives

1 I

~,
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Agreemeﬁt was also high for question 2, indicating most FS re- -

.

spondents thought the stated times were fairly accurate, slthough

all responses other ihan:3 == "just about right" -- were in /the "too

L. ;
-

ghort" end of the spectrum. In addition, all of the five teachors
responding rated the times as "too short" and two FS and ono teacher

respondent made comments expressing concern over the time frame. If
anything then, the time for the tasks is underestimated.
- .

Materials acquisiticn pnseg a problem for some respondents. Ques=

tion 6.1 had both the lowest mean and highest sd of both the FS and -

— 4

teacher respondents. As one FS respondent and two teachers made com=

ments indicating the fireboard was a problem in terms of acquisition,

«

the main difficully may lie with 1t. Possible alternative tasks not

roquiring the fireboard should”be explored.

In-question-6—two eother questions -relating-tomaterials _wore

’,

included =~ 6.2 regarding the agequﬁcy of the materials required, and

.6.3 asking respondents to list additional material they would like to

see. The results for 6.2 arc summarized in table 4=5 and indicate a

A * ]

grect-majority- of respond:nts -thought the,mnteiials required were ade~

e e

-
quate. Of the comments in responsce to 6.3, only two were mentioned

more than once -~ safety cautions ($) and a simpler fireboard (2).
Although safety measures are mentioned in the lesson plan, further °
emphasis would not hurt. The p .<1bi1lity of simplifying the fireboard

tasks Or using alternatives not requiring the use of a fireboard has

been mentioned, the former be loxr and the latter above.
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-
’ Table 4-5 ~
. Rogponsos to Quustion 6,2
) FS Respondents ! Teachors
. yes no "no opinion yes‘ no noopinion
Materials adequate
' instructor?
LP A 18 1 2 7 0 0
LP B 19 0 0 4 1 0 0
LP C 18 0 1 6 0 0
'Matérials adequate - 7 o
participant?
LP A 19 0 . 2 3 0 1
LP B 18 1 o 4 1 0
LP C 13 4 1 5 0 1

Within both respondent groups, the means for the remaining ques-

tions’ =~ 1.1, 1.2, 4.1, 4.2, and 5 -- indicate the lesson plan is“at
- N

‘least adequate in these areas. The range of responses though, means
some -improvements could be made, particularly in directigns for par~
ticipants (Q 1.1) wpere 20% of the FS responses were in the 2 category.
-The most complex directions 1in the lesson plan concern the use of the

fireboard, so simplifying and/or clarifving directions there would help.

Finally, in both FS and teachcr responses there is a decrease 1n

&) | 1 jr}
ERIC
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tho mean and increase in the sd from questiony

4.1 to 4,2,

student rather than instructor related materials in thg areas of direc=

tions and flow of information.

Section 2A, Use Potential

135

1.1 to 1.2, and from

This pattorn suggests a greater nced for improvement in

»

Table 4-6 presents a summary of the responses to the "use poten=

tial" questions (7.1, 7.2).

1 Table 4-6

Responses to Questions 7.1 and 72.

FS Respondents Teachers
yes no _don't know yed  no don't know
Q7. 1a 18 4 - 5 1 -
: b 19 2 - 7 0o -
c 18 2 - 7 0 -
d 18 2 - 6 1 -
7.2 12 1 7 6 0o 0o

Ambiguous wording to part ¢ of question 7.1 ——

alternative -- caused interpretation problems.

-+

the "no use at all"

Reactions from somc

respondents indicated that a "yes" or "no" response could be either

positive or negative depending on hos the person interpreted the ques-—

1 ﬁ::
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tion. Therefore data for part e is of little value and aot présented.

. A heavy majority of respondents saw the lesson plan of possible
use. Fewer, although still a majority (60%) of the respondents, in-
dicated they would actuallv use it in the foreseeable future w 7. 2)
0f those that responded "no" or "don't know" » the single most common
roason cited (4 times) for respondent doubt was unfavorable job cir-

cumstances —— workload less contact with CE/EE. Of the six other

reasons given, two involved value judgments (alternatives 7.2c¢ and e,
checked once each), three reflected difficulties within the légldn

plan (alternative 7.2a and "not convenient" and "too much equipment"

listed under 7.2g "other"), and one, checked twice, 'which could be

a combination of both (alternative 7.2f). These results suggest

ﬁuch of the negative response would have occurred regardless of the

Ay

quality of the lesson plan per se.

Figure 4-5 illustrates the "overall rating" data from question

which indicates FS’ respondents rated LP A as on par with presently

used field investigations in the workshop program. Since these

field investigations are presented as examples of the procass approach

in action, this'fgo;géﬁ;déd as a favorable rating.

Section 3A, Adaptability

Responses to question 1.1 of Part II (see table 4-8) indicate
the respondents felt the lesson plans could be adapted for shorter

time periods. Fewer though == 9 == took the.time to indicate the ’

1 4

-
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F.S. Responsdents i - Teachers
LP A ’ LP B LP C LP A LP B
2- .
»- (— . : .
- [ ]
-
‘. %

- “ 5
.- _
2- . -

- [4 .

1t 345 1t3 %5 12345 12 345 12345

mean - 3.11 3.05 2.84 3.86 4. 25

sd - 658 .911 1.02 .690 . 500
n=19 19 19 7 b
. , Figure l-5 - .
Overall Ratings, (Q8), PFS Respondents ‘and Teachers
<
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Table 4-7
Responses to Adaptability for Shortening Question
, FS Respondents Teachers
yes no Lot yes no i
‘<, Adaptability for ’
; Shortening?
. LP A 16 (9) 5 6 (4) 1
LP B 17 (149 1 14 (2) 0
LP C 12 () 6 "5 (2) 0
{
Table 4-8
Task Omission Scores, FS Respondents .
, Lesson Plan A Lesson Plan B Lesson Plan C ’
¢ ' . i
Task - Score A Task Score i Task Score
\ H 37 J 67 D ‘68 .
A J 31 K 64 B 45
. A 27 ‘ D 45 A 42 . ;
G A 42 - C 25 |
E 23 I 25 |
B 22 B 22 ‘
L 17 c : 18
C G
4
D}‘ 16 “} 1
. I 12 E 9
K 8 F 6 o
F 0 )
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tasks thoy would omit and the order in which these tasks would be

2
. ]

omitted. The data goneratod in the socond hall of this quostiun was

-

used to obtain a.score for cach task in cach lesson plan by multiply-
iné the number of times a task was selected as first, second, etc.

choice by a value indicating its rank (9 = first choice, B = second

.

choice, etc.). For example, if one task was chosen twice as first

" <
to be omitted, its score would be 2 (number of times chosen) X 9 (rank

value) or 18. The results are discussed for FS respondents only, as

teacher response was insufficient to establish a trend. Tasks and

>

scores are listed from the highest to lowest in table 4-8.

0f course, becausec instructor time constraints and neecds vary
< ’

nlong witb opinions as to relative importance Qf tho tasks, theore

cannot bo a universal "short" version. However, going by respondent
ratings (FS), LP A could be reduced to approximately two hours by
eliminating the top six tasks (H, J, A, G, B, and E). In doing so,

. objectives 1, 5, and 6 would also be dropped, and the fireboard task

l

would alsc have to be reworked somewhat.

Table 4~9 summarizes the response of FS respondents and teachers
to question 2.1. \It is apparent that a large majority of respondents

saw tasks within LP A that could be used independently. "Nor was pos=

»

sible independent use confined to one or two tasks as nine of eleven
FS respondents (81.8%) checked four or more tasks. Of course such
results do not guarantce independent use ability -~ that depends on

+

the instructor, his objectives and s tuation.
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] . Table 4-9 : .
Responses to "Use Out of Context" Question ) P
N ° - . “ v N B
~ ‘ h - *
® B FS Respondenfs -~ . . Teachers .
[ Y
( ; don't Sz dontt -,
yes .’ no know yes -go know . :
Use Out of s, o
Context? - . . - - a
2 -~ - .
- JLPA 12 (1D* 1 1 . 506G 1 0 .
- - LPB 15 (14) 1 o - 3@ 1 0
LPC 10 (9) 4 4 3 (2 2 0
. > *Numbers in parentheses are numbers of respondents that also ankwered
Part II of this question, i i
Table 4~10 - . '

Responses to "Use Out\@f Context" Task Rating
stion 2 of Part II) )

-,
- . .
N Task A . B Cc’ .
A 6 (55)* . 8(57) 9(100) -
B . B(72) 8(57) 4(44)
. C 7(64) 8(57 1(11)
D 4(37) 3(21) 5(56)
F 5(46) 7450) i : ’
F "5(46) 9(64) o "
G . 3(27) ’ 7(50) .o
H : 3(27) .3e2n
1 2(18) 7(30) .-
J 2(18) 5(36) ©o o
- K 4(37) 5(36)
: L 2(18) 5(36) ) ",
’ Avg. " 4.3(38.8) 6.4(45.3) 5(52.8)
* # times checked/percentage.  Total number of respondents completing

part two were 11, 14, and 9 for LI A, B,”and C respectively.
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had tho groatest potontial £or individual use. Tho rosults (svo g

4 - . [

table 4~10) show no one task fbcciving an overwhelming mandate.38 \

|

. Quustion 2.2 of Part Il was dosigned to fdontify which tasks .
l

|

!

|

There did seem to be an agreement as to which tasks had less potential. :

The fireboard related tasks G, H, and J were all checked by relatively
few rqsponaents. Since these tasks are Preparation and follow=up acti= - -

vities, the weak response is understandable. Task L, nl‘ checked by.
- 2
relatively few respondents, depends on information gathered in pre-

[
- - N -

vicus tasks, making it less useful.

-

Some responses io quoestion 2.2 point to a wenkposs in question
construction.h Instead of Sﬁobking individual tasks as the question
. requested, two rgspondents grouped two or more tasks in%a smaller-
.units and noted these units could be used out of contex%.' It is pos~ °
- sible then, that some respondents did not check some tasks because
they felt each task could not be used individually, although they may
have included the tasks with othcr t~sks as groups.
Since~tasks in LP A fall naturally into groups -- inveétigéting
fuel, weather, and slope inTluences on fire respéct}vcly -~ these
" groups could be' used independently. However, because they'are narrower
, - in scope -= investigating only one‘aspcct oé fire behavior -~ their

independent use potential 1s probably limited.
* ]

. -
2

38 Task B was checked 727 of the timce but the same task was checked “r
. - only 577 of the time in the LP B e¢valuation,

6

-
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Section 4A, Lesson Plan A Summary : :

@ . -;t
Overall, respondent reaction to LP A was favorable. All mean

BN
N

ratings for-problem area questions were at least in the 3 to 4 range, .
"leaning" toward the high, no problems end of the rating scale. A

majority of respondents saw the lesson plan as useg?lp and, to a limited
. 5 .
extent, adaptable to shorter time periods. The leééon-planlalso com=
pared favﬁrably to ones now in use in workshops. |
Possible problems were identified in time frame, dcquisition of

fireboard materials and, to a lesser extent, clarity of directions

and information flow for students.

4.4.3.2(c) -Lesson Plan B

\
.- Section 1B, Problem Areas

Some\Pf éhe respoﬂse,patterns found in LP A are also found in
.LP B responses ({igure 4-6, a ;nd b). The mean and relatively low
gd in both Fé ana teacher responses for question 2, time frame e§ti-
mation, suggests an underestimation of completion times as a problem. -
Also the d;op in mean ;atings fromAquesttons 1.1 to 1.2 and 4.1 to
4.2 guggest 1mprovements be more concerned with student rather than
instructqr materials. In addition, thé FS respondents mean for ques-
tion 4.2,\indicates the inforgation flow for participants is at least
adequately‘clear. However, the bulk of the responses (42.14) are in
the 3 category, so some improvement could be made. One reépondent

suggested doing the soil investigation first, ihen the plant and animal
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ones. Since fire effects on so0il deo impact plants (see chapter 33,
this seems like a more logical progression and so may improve the in-

formation flow.

-~

within FS rospondonta'tho moans for questions 1.1, 1.2,'4,1, S,
and 6.1 are relatively-high and reflect the "1eaning" of the data
toward the 4 and 5 categories. Most“respondents view LP B as at ?east
adequate in these areas. If problems do exist, they would prob&biy

be in ease of use (Q 5) where 15.8% of the responses were in the 1 or

-
LY

2 cétegoz&.
No major problems were indicated in the areas concerned by tea=-
chers.
As with LP A, a great majority of the gespondents felt the ma=
torials roquired by the lesson plan were adequate (soce table 4-5).1
Eight material additions were sﬁggosted in response to quostidh .
6t3, three of wpich sounded useful: One FS respondent and one teacher
thought plant and animal cards could serve as examples, with the inT
structor and/or students making their own using local species. A
note to the instructog would outline relevant plant or animal char-
acteristics. Another suggestion was to inclﬁde reproducable copies

of task cards. Finally, a third suggested a brief printed explanation

of the role of calcium and magnesium in plant matrition, perhaps in- '

_cluded on the back of the task cards.
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»

Section 2B, Use Potential and Overall Rating

2

Table 4-11 summarizes the responses to the use potential questions

(7.1, 7.2} for LP B,

Tablo 4-11

Résponses to Question 7.1 and 7.2
‘Lesson Plan B

FS Respondents. Teachers
. don't -~ - don't
yes no ’-know yes no :>kn W
Q 7.1a 13 5 - 5 0 -
b 18 1 - 4 0 -
c 18 0 - 4 0 -
d - 16 0 - 4 0 -
7.2 11 1 7 '3 0 0

As with LP A, a heavy majority of respondents\saw Lg B of possible
use (7.1) while fewer (57%) indicated they would actually usé Ht\in
the foreseeable future (Q 7.2). The single most commo. reason cited
(5 times by FS respondents) for "no" or "don't know" responses was un-
favorable job circumstances., Other rcasons given include: no value

.

to participants (once), prefer present investigations (once), amount

.

L
Ty »
Te b
W,




/

of .co}\tent inhibiting (once), hesitate to use "alone" « : use with

other lnvestigations (once), and don't know enough about fire (twice)?

Again, the most prominent reason for negative responses had nothing

¥,

.to do with the quality of the lesson plan.,

. . The "overall" rating data from question 8 is regarded as favorable

for the same reason as given for LP A (see page 136).

Section 3B, Adaptability

The results given in.table 4-7 indicate respondents felt LP B

could be adapted for shorter time perioﬁs. \

Based on respondent ratings, a two hour version of LP B could be
produced by eliminating the top six tasks.4o 0f course, the scope
of the investigation would be limited by droppiﬁg the so0il investiga~-
tion tasks.

Reducing LP A and B to about two A;urs each raises the possibility
iof combining the two into a single 4 hour 1nvgstigation. Should this

J
be tried, ways to save time would have to be examined .closely. One

possibility is to usec tasks investigating environmental influences

Q .~ R

39 This was unexpectedly low as greater respondent difficu y ‘stemming
from lack of knowledge was expected. However, since most respon-
dents worked for a land management agency (Forest Service), they
may have acquired knowledge which offset informational deficiencies.
However, ignorance of fire-enviromment relationships may still prove
a barrier to more general use outside Forest Service programs.

40 W;th the exception qf'tasg D. Experience withhigh school students
suggests C would be a better task to eliminate, task D provides a
better basis to do task E. )

-
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on fire (LP A, tasks C, D, F, I, K, and L), plant-fire relationships
(LP B, tasks D and E), the first of the animal-fire ones (LP B, task
Fj, and use distussion queétions to explore impacts on animals further.
Whatever adaptations are made, until field trials better éstabligh

the time frames f9r each task, the extent of time saved by eliminating

tasks can only be approximated.

Data from question 2,1 (table 4-9) iﬁdicate a potential for in-
dependent use of tasks out of contextt This is not confined to one
or two tasks as 78.6% of the respondents checked four or more ‘tasks.
However, the results from question 2.2 (table 4-105 do not single out
any ‘task or ¥asks as having the most potential., It does, however,
identify tasks ;espondents thought had less poéential,-- D (fire adap-
tations in plants)‘;nd H (delayed fire impacts on animals). The author
can offer no explanations for the lower ratings.

Of the threce lesson plans, B is probably the most adaptable to

grouping (sece page 141). The tasks investigating fire affects on

plants, animals, and soil are actually "mini" investigations connnected
“ -

by transitional discussion questions and so could be used independently.

This is roughly the pattern followed by those four respondents that

/

suggested grouping tasks.

’

Section 4B, Lesson Plan B Summary

As with LP A, overall respondent reaction to LP B was favorable.

All mean ratings for problem arcas were in the 3 to 4 range, '"leaning"

!
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the responées to the high, no problem end of the scale. The lesson

plan was viewed as usable by a majority of respondents, and, in a

limited extent adaptable tb shorter time periods. A possible shortened

-

version was suggesied. The lesson plan also compared favorably with

-

presently established ones in use in process approach workshops.
Possible problem arcas were jdentified in time frame, information

‘low, and to a lesser extent, directions.

4.2.3.2(a) Lesson Plan C

Section 1C, Problem Areas

N

With regard to FS respondents (see figure 4-7a),. the means of
questions concerning clarity of directions (t.1, 1.2) and flow of !

information (4.1, 4.2) indicate problems lie in those areas,:partic-

ularly concerning participant$ where the means are lower and agree~

-

ment higher. The difficulty in directions probably accounts for tho
lower moan rating for the "ease of use” question (5). The s@me pat-
tern was evident in teacher responses (figure 4-7b), althougﬁ judging
from the means of questions 1.1 and 4.1 and the distribution gf re=
sponses, they had less trouﬁlc with instructor directions and flow of
informgtiqn. .,

The problem w1;ﬁ dircetions and information flow is also feflec-
ted 1n comment on the surveys. One tcacher and nine FS resppndents

noted confusion and/or difficulty in following the lesson plan, or

described it as complex.  Based on these results, ways to improve
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" clarity of directions and information 1rlow should be examined.

- ; Despite difficulties with directions, thé means and high agree-
ment for question 3, accomplishing objectives, indicntei?gpg FS respon-=
dents and teacheors fc‘; the activities shouldfaccompli§h the idenfified
objectives. Responses to gquestion 6.1, material acquisition, indicates
most responder ts also saw the material easy to acqui?e. Howéver, fiye
FS respondents commented tou the effect that the acrial photos required
in Task A might pose somewhal of a problem to :obtain. Alternative

;

: tasks or questions c¢liminating their use would alleviate this problem.

Finally, regarding S respondents, the mean for question 2 indicates

a leaning toward the "undercstimation of time" side of the rating scale,

although the response 1» spread over the 1 to 5 range.

‘Most Tespondents felt the material required by the lesson plan
wes adequate (see table 4-5'. Six comments were made with regard to
additional materials for LP C. One concerned identifying other "issue"
themes. The format used i1n the simulation game, as developed by Mehne
(1973), can be applied to anv issue’where a range of alternatives and
interest groups are nvolved == something that should be pointed out
to the i1nstructor. 1wo other resypondents thought printed copies of
the rules and procedures to the simulation game would be a hedpful
reference for plavers, On” {cather suggested the use of an overhead
projector. This was used ¢urirg o test run of the simulation game and

works weil a1 f avariable.  binatiy, another thought a highway or forest

map of the area conces oo o ~ 1ul additional material for Task A.

O

LRIC
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. Such maps could complement the acrial photographs (or replace them

RN
<

if necessary) and help participants better identify land uses.

Section 2C, Use Potential- and Overall Rating

Table 4-12 summarizes the responses to use potential questions

. 7.1 and 7.2 for LP C.
Al though most respondents -thought the lesson pian of possible
RN
use (Q 7.1), only a minority -=- 42.1% —- of FS respondents answering

question 7.2 actually thought thevy would use it in .the foreseeable

future. Reasons for doubt were scattered (see table 4~13).

Tabje 4-<12
Responses to Questions 7.1 and 7.2,
Lesson Plan C

¥S Respondents Teachers
ves no aon' 1 know yes no don't know
~o Q7.1a 14 3 - 2 2 -
b 12 3 - 3 0 -
c 17 o - 3 0 -
d 17 0 - 3 0 - .
7.2 8 7 i 3 1 1
Although many of 1': «« v Jve =qalue judgments (e.g. 2, 4, 6,
and 7) and so canvot b ove oo 0 cb pevision, this lesson plan-may
be more Limitea . o ‘ “neg tvo, at least within

1:".]




N

* .

Table 4-13 . : '
Reasons Given by Respondentis tor "No" or "Don't Know"
Responses, to Question 7.2, Lesson_ Plan C

4

) b
) N y . i . .
- - Number .Times  Number Times
) " Given For * Given For ’
. Reason "no" *"don't know"
1. Unfavorable Circumstances 1 ’ 2
2. Np value to participants/students 3 - v
3. Doesn't fit into workshop or ' .t . - .
other program/curriculum - 3 -
4. No room for 1t in workshop . 1 - Yo~
5. Complicated 1 ’ 1
3 - 6. Tasks not interesting to
students . 1 - - v -
. 7. Other topics more important 1 . -
* 8. Too many handouts ) 1 . -
. 9. Doesn't fit teaching styile 1 - .
10. Have to rewrite before using . 1 ) : 1
\?
. .
the audience encompassw«i Ly tte survey.  However, there may he other .
factors at work. . N )
. Several respondents comw nted on the similarity between a simu-

. R -

lation game being used in the workshop program (see appendix two) -~

. . and "A Burning Issue'. Actuiliv thore are some important differences:

(1) Copmunication,  Commanicatron in the workshop simulation

game 18 primar:it intoas. g 2+ only time one group has

. contact with apr.tio < aer o 1t e nresentation of group plans

‘ s

»
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Y

to the town wcouncil and a brief discussion period .following

it. "A Burning lssud”" requires both {ntrar and intoregroup

o 1
communication, To accomplish their goals, players must com~

R~ -
municate effectively within groups as well a$§ between them,

~

(2) Role Structure. . Roles in "A Burning Issue" are more de=-

fined and réstrictive. Players work within a value and atti-

tude framework indicated by interest group goals that may or
may not coincide with their own., Within the workshop simula~

tion game roles'are more generalized. Although player groups

are asked to rostrlct‘their development Blans fo one land

04

use category, within 1t yhey arc free to plan according- to

thelr own value and attat . de {ramework.

£

{(3) Recality Constyraints. ~ In developing their plans, players
3 %

in the workshop simulation game are not resiricted by real

world constraints. .Pilans have i1ncluded totally underground,

-

foolproof nuclear reactors financed by non-existent federal

funds, casino's, «nd “hogse- of $in'.  In short, in order to
. ) - ' -

"sell” their plam-, plavers can make up whatever they think |
‘the "town counc1l” w1il swallow, regardless of iis connection
with reality (of course, dvpvndlnﬁ on one's viewpoint, ;this

could be regarded w. real:-t.c¢!). Players in "A -Burning Issue"

are restricted to atterae ves alrcady defined for ‘é\\erﬂ, which

-

have hecn patterrer b0 - cev tic rerl=life situation.
Any degree of simyaa. .t e o ¢ -+ canulation games is super-
ficial, But 1f -cm 1. : ¢ wyenter degree of similarity,

A



~work might be of interest to local politicians. Failing that, the
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g

then they may have preferred the simulation game with which they . -

were already familiar and see "A Burning Issuc" as of 1ittlo or no

uSe.~ .. v

<

Another factor that could have influenced respondent rating
of uséfulness is their pevception of relevancy. Four FS respondents

and one teacher who responded "no" mhde comments to the effect that o

A Burning Issue" was of only limited relevance to their local ‘cir-
& .

e , ]
cumstances. This may be true for the specifics of the situation ==

" the impact of fire on residertial land use. Ho&ever, the general

situation -~ a anfl1ct between interest g(:lps over an issue chat
affects land use -~ probably is applicable. In such a case, "A
Burning.Issuo&'coulé be used as an introduction to an investiqation
of interest group/land use 1nterac}ions on a local scale. For ex~
ample, a follow;up éould include identification of local interest
groups (which is done in other LP C ;ctiyities) and local land use
or other issues, a prediction of how they wopld view the issue and }

why, and a field investigation »f interest group views (e.g. via )

interview) to check out their predictions. The results of the field

format can be used to investigate other issues. Lack of 100% spe-
cific situational relevancy does ne¢t totally restrict use potential,
Another relevancy related problem, indicated by one teacher's

comment, is a perceived lack of relevancy to courses. Because "A
’

Burning Issue" 1s not forestrv, zoolopy, or ecology, such material

18z
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is of no use in a forestry, zoology, or ecology course. There are'
several possible replies to this statement: (1) True, (2) Not

really =- it might be desirable to extend the student's learning

experience beyend forestry, zoology, or ecology once in a while,
and (3) Not really ~- but if segreation is deemed necessary because

of time or expertise reasons, an interesting approach might be to /

i
/

coordinate the experiences so while students are investigating the , v.

/

forest-relateq, zoological, or ecological aspects of fire (or any |/
other topic) in one coursé, they are lookéng into the impacts ofof

fire on land use planning in another. The latter two would provide {

i

a broader based learning expericnce. HoWever, neither of these; J |

r

possibilities were mentioned or suggested to the instructor in.LP C.

In response to question 8 (sve figure 4-7), both FS respondents
and teachers rated LP C lower than the previous two lesson pléns.
The mean for FS respénses ind:cated the lesson plan was thought to
be slightly less effective than preéént field investigations, un-

/
doubtedly for the reasons discussed earlicr. Agreement; however,

was lower. Ratings may also have been influenced by the iévesti-
i

gation with which it was compared. None included a simul?tion game.
i

How this affected the ratings 1s not known. As with FS respondents,

the mean of the teacher ratings was lower and responses spread out.
. i

f

/

Two-thirds of the ¥ respos o “< ana ‘all of the tthhers that

Section 3C, Adpatabiliyte

1

\ 1

completed questyior. ' -y CoL M bensom p}an could be
. { * i

. ,

S
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shortened via task omission (sce table 4-7).‘ However, it is less
fléxible in this respect because the main activity is approxiéately
2 to 2-1/2‘hours long.

Fewer respondents also saw tasks in LP C that could be used
independently (table 4-9), although of those that did, -and identi-
fied those tasks via question 1.2, 100¢ sclected task A. Thi; was
the only task in any of the 10550h plans to be selected by over
65% of the responhdents.

Grouping ‘of tasks into subunits is limited in LP C due to the
small numbers of tasks involved and the domination of one activity.
One possibility 1s to use tasks &, B; and D as a unit. Although
the experiential nature of the $imulation game is omitted, learners

would still explore relationships betiween land use and interest

groups, and those things that hclp make an 1nterest group powerful.

Section 4C, Lesson Plan C Summary

Overall, the ratings for 1P C were lower than for either LP B
or A. The main problem appearvd to be difficulty with clarity of
i
directions and flow of informa’iuvie. Other possible problems in-

clude obtaining aerial photos for task A and underestimation of

158

completion times. Use potertial ane overall ratings were undoubtedl
g

affected by respondent difficul ies with directions and flow of ine-

formation. Other factors aff< ot ng use potential may have been

respondents considering "A burr o, - ue’ very similar to the present

workshop simulation game, o ! i wach of relevance.

I R
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Respondents also saw possibilities for shortening the lesson

plan and use of tasks out of context,

4.2.3.2(e) Suggestions For Improvement

The responses to part 111 were primarily specific ideas or
comments u§ua11y noted on lesson plan copies. No attemp£§5hs made
tb analyz; this data beyond evaluation and application of specific .
suggestions as they reléted to specific parts of the lesson plans.
Some respondents also took the opportunity to make overall comments,
somé of which are presented in table 4-14.

One of the most negative replies has not been included in data
analysisfhp to this point becausce of sketchy response to only one
of the threc evaluation surveys. However, an accompanying lettor
expressed some serious reservations. During a follow-up telephone
conversation the problem areas 1dentified in the letter were dis-
cussed further. These included the following:

. (1) variation 1in age/grade level of tasks. This could be a .

function of an assumed ow knowledge level of fire-environment
relationships 1n the audience.  Given this, the learning ex-
perience starts out at a lower level and proceeds to higher
ones resulting in a variation in levels of the tasks. Whether
or not this 1s a problem remains to be seen.

(2) Some tasks mayv aivert 1 sitslead from 1ntended learning.

Specifically, the roviewes~ 130 o cht the tack of consideration

ERIC

s A .
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of past trends in estimating fire danger and behavior in LP A
could lead to erroneous conclusions, and possible reinforce-
ment of the bas aspects of fire 1f, while looking for evidence
of- fire (task B, LP A and B), all ée finds is damage. Since
predict;ons bgsed on present conditions indirectly consider
past trends, the latter of these possibilities is probably

- — more serious than the former. Carrying through of bad first
impressions could occur and 1s something with which further
field tes%ing should be concerned.

(3) Assumption of forest, brushland, and rangeland conditions

atypical of Ohio (reviecwer's state of residence). Although
St . « R .

the full extent of the review's objections were not clear,

concern seemed to be centered around the plant cards in LP B
and the simulation game in LP C., Since creating a set of
plant cards suitable for all local conditions is imposs{ble,
some restriction in existing plant cards 1s unavoidable. A
better alternative has been considered earlier, as has the
relevancy of the simulat:on game (see pages 145 and 156, re-

spectively),

The reviewer also was "skeptical of the efficacy” of the lesson
plans to develop a recognition ol ahe role of fire i1n the natural
environment. Of course, this can ouly be determined with more in-
tensive field testing. However 5 1» possible that through these

learning experiences one <o tia ool a preater insight 1nto fire-

1e

ERIC :
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Table 4~i4
Selectod Overnll Commonts

Lusson Plan A

"1 would like to try out parts of this Lesson Plan. I don't know
much about fire, but 1 know I could facilitate the tasks." (FS)

"S1x hours would be needed to do this lesson plan correctly, time
not available with mcst groups.” (FS)

"Your ihqutiry method is roally not my style of teaching but much of
the matorial i3 usable and can be easily changed to it my curriculim
format. It will be very useful." (T)

"This might be a good exercise for pcople going into fire control,
but the average teacher will find it a little too technical and too
specifically related to fire behavior." (FS) -

) Lesson Plan B
"This 18 a dandy unit.” (T)

v
"ee

i'm concerned tha® you have gone above the average participants
knowledge base and will cause them to lose interest." (FS)
/

"Really & neat investigation.” (FS)

"1 have mixoed feelings about the lesson plan ... the idea is good
but 1 feol further work (through trial and error) is needed.” (FS)
"A real 'plus' for this losson 1S the high interest level provided
by :including the plant and animal cards, ‘and the imaginative tasks
to do with them " (F$)

B

Lesson Plan C

"The game :s fzartastic.” (FS)

"Appear to he far to complicated to use for average students.” (FS)

"The simulation appears to get a little complicated, but is very in-
teresting and == I think -- would be effective.” (FS)

“"In my vpinton, the relevance of this lesson plan has limited appli~
cation ~= 1t 18 hard to role play 1 situation in ¥isconsin that 1is
limited to Los Angeles or area in West and Southwest." (FS)

"This invVestigation 1> especially interesting.' (FS)

"This who,e +$50n R.ap 13 very confusing == I do not. recommend the
snvestigatinn ‘vpe approach £5r this type problem.” (FS) .
"This unit {'m ser sure 1 owould ise, but would iike to have a copy

27 cuse ! qeed 2 safert salve 2ne >f shese davs.”  (T)

¢

.
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environment-man relatlonspips and so provide the basis for acceptance

of fire as a managemcnt tool.

4,.2.3.2(f) Correlation Results

.

. A‘number of correlations were run between sglected background
information ttems and questtons from the evaluation surveys.' The
purpose Qas two fold —-- check for possiblc udditional evidence use-
ful in evaluating the lesson plans, and see if the respondent's

view of fire was reflected 1n responses reégarding potential or

- B

actual use of the material.

A two-tailed test was run, using Kendall's Tau, a rank order '

1

correlation method, allowing identification of both direction and
N .

magnitude of the corrclation. An alpha (@) value of .025 initially

used to obta;n an ovérnll significance level of .05. Those backi
ground 1téms selected and the survey questions with which they were
correlatbdoarc indicated in table 4-15. éhe‘first\three background
items are indicators of cxperien;e. The percentage of on-the-job
time devoted to CE/EE (1tem a, tgble 4-15) sheds some light on ‘over-

all oxpericence. This 1s the weakest of the three since prior ex-

perience may not be reflected 1n present job position. Also the

]
© -

- workshop program makes up roughly 504 of the Forest Service overall
CE/EE program (Carfoll, personal communication), so involvement on
a lesser scale 1s-probably Timited to the workshop program. Items

(8) and (c) concern past teaching (1.6, 1n school) and facilitator

“

1~ -
&
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_Background Question

a. % of job time
spent in CE/EE
«Q 3)

b, full or part time
teaching (Q 4)

c. Self-rating of
facilitator ex-
perience (Q 7)

d. Frequency of
fire/county

e. Frequency of
tire/state

f. Frequency of
fire/Forest
Sorvice Reglon

g. Fires a problem/
county

h. Fires a problem/
state

i. Fires a problem/
Forest Service.
Region

¥Q's 1.2 and 4.2 omitted
¥*¥Q 8 omitted

Table 4-15
Background Items and Survey Questions Correlated

{ . Part 1
Part 1 Use Potential Part II
Problem Arecas (Q's 7.1 a-c, "Adaptability
(Q's 1-6.1) 7.2, 8) (Q's 1.1, 1.2)
X X X
X X X
X X X
x¥*
- | X**
xl*
X)H‘
° l}(**..
x)()

1’7~\
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experience respectively, although the extent of the former is not
considered. e

Those individual c¢orrclations 1nitia11y significant at thHe
.025 level are identified 1n table 4-16. However, becguge the
possibility of obiaining a Significant correlation by chance alon¢
increases the number of correlations run.within a set inereases,
the individual 7 level does not remain at .025 fo? the set as a

whole, but also increases. The magnitude of this effect was cal-

. .
. -

culated using the'formuld l—(L—Q)c, ¢ = number of tests. This re-
.sulted in an overall < of .73 for the -experience reiated correlation
sets (51 tests) and .36 for fire frequency/problem sets (18 tests),
far above the overall desired + of .025. Through trial and error
it was found that by adjusting the individual ¢ levels to .0005
for 51 tests and .001 for 18 tests ¥cspective1y, an overall O = :025
could be attained. At these conservative q levels only five signi-
ficant -~ and most reliable == cor;éldtxon; remain (even doubling
the overall 7 levels to .05 addud only one more =-— seg table 4-16) .
Eased on the assumption that the judgment of more experienced
people are more accurate, the results of the most reliable exper-
ience~related correlations shggest several things.
First, more experienced evaluators vicewed LP B as a whole as
having less potential for use as designed, possibly stemming from

time frame problems. This s sugpested by the negative correlation

between overall cxpertence and " jge as desigmed" option (Q7.1a) for

?

Q : ’ 1. -..I ‘:
"ERIC

e
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Question

'3, % of job time

spent in CE/EE

7, Self-rating of
facilitator
experience

-
!

V]
1

w
]

Frequency of
fire/county

Frequency of
fire/state

Frequency of
fire/Forest
Service Region
Significant at

Significant

o

at

Significant at 7

o

Sigmificant at '«

It

]

s

) Table 4-
Correlations Significant et an Individual @ Level of ,025

16

1,2, Directrons participant

.
X

Direction and
Magnitude of
Correlation ’

A,
(B), 2, Time Frame
(B), 7.ta, Use as designed
(B), 8, Overall rating
(), 2, Time frame’
(C), 7.1b, Use parts as designated
(C), 7.2, Would Use -
(C), 8 Overall rating .

° a
(A), 3 Objectives
(A), 5, Ease of use
(C), 5, Easc of use
(C), 6.1, Material acquisition
(C), 7.2, Would use
(A), 7.1a, Use as designed
(A), 7.1b, Use parts
(A), 7.1d, Use as idea source
(B), 7.1a, Use as designed
(B), 7.1b, Use parts
(B), 7.2, Would use
(C), 7.1c, modify, and use
(A), 7.1a, Use as aesigneé
(C), 7.1b, Use parts '
(Ad), 7.1la, Use as designed
(B), 7 ia, Use as designed

.0005 (corrected

for 51 tests
Y = .025)
.00 (corrected for 51 tests
Y = .05) .
.00t (corrccted for 18 tests
. 1T = .025)
.003 (corrected for 18 tests

‘ro=

.03)

to get an
to get an
to get an

to get an

+.36505
+.45896
~-.59259(1,2)
~.35739 °
+.30286.

-, 55111

- +.32410

+.37673

+.54630(1, 2)
+.58179(1,2)
+.45675
+.48789
£.63771(1,2)

+.41079
+.39736
+.39441
+.44615 '
+,39441
+.44321
+,45374 -

+.32653
+.53452 (4).

+.54772(3,4)
+.39108

1

overall
overall
overall

ovarall

N\

‘¢
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. o4l
LP B, and a less reliable = positive corrclation between time frame

-

(Q 2) for LP B and overall experience.

o > -

~ Second, a necedf{for clari§y1ngiand/or simplifying LP C procedures.
The positive correlation between the "would usc" item (Q 7.2) for
. Lﬁ C and fdcilitator experience 1nd;cnted un increasing willingness
. < . of more expericnced facili%ators to %i?/LP C. Scveral things may

account for this. More experienced people may: (1) see more appli-

cationr the material, () a greater distinction between "A Burning

{ar\ - 1ssue" and the simulation game presently in use, or (3) be better

— able to handle mor¢ complex material. Given respondent comments on

the complexity of LP C, the latter 1is more likely. This being the

case: simplifying and clarifying LP C would help less experienced
people use it. ‘ |
Third, the positive corrcelation between facilitator experience
and the "achievement of ijcc}ivos" question for LP A (Q 5) supports
the faQorab}c ratings this question received (sec page 130).
?inally;'only one reliable significant correlation emerged f}om

the six, 18 item sets of fire frequency or problem/use potential

Y

correlations. However, cven this one 1s of questionablec valu€ since

.
H

“ the variation in the frequency-region question consisted of one "don't

5 e . § " . ., .
, know responsc vs. 22 "yes' ones.  Nor does lack of correlation indi-

> -

: 41 Becausc 1s onty =agnifican 0 an uncorrected, indiviuual
Y level .025.

177 :
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cato a lack af rolevaney as othoer extermal (e.g. unfavorable job

circumstancos) and tntorndil feetors (o.g. probloms with diroctfons,

etc.) can influence use potential rcsponsokur Given these problems,
cogclusgons regarding the relationship Setween use potential and
the presence of fire as an ecological factor are limited to a pos=
sible increase'in releva;éy of LP A and B in local areas where re~
spondents saw fires as bélng frequent. Even this relationship is
not firm since it 1s bascd on fire-frequency~-on-a~county-level/use
potential correlations that were not significant at the corrected

individual (¢ levels.

“

4.2.3.3 Suulation Gume Field Test Run v

The opportuniny arose in late March, 1977, to field test the

«

simulation game in LP C at Baldwinsville High School, Baldwinsville

N.Y¥. A teacher, Mrs. Pat Price, had expressed an interest and was
4

willing to voluntecr ner unwitting 9th grade advanced biology class

'

as guinea pigs for a test run by the author. Several meetings with

.

Mrs. Price resulted in the f-llowing schedule.

1. 3/28 =~ Homework assignment: Read Introduction,
Sequence of Events, and Current Statc of Affairs.

2, 3/29 -~ In class: Answer questions on procedures
and directions.

3. 3/31 == In clas~ (doubie time period): Form groups,
hand out packages oith me.sage forms and other game
materials, and conduet mulation game.

4, 471 == Dy o ' .

Q r ) B
ERiC - I A

Aruitoxt provided by Eic:
a .
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The purpose of the field test was four fold: (1) Check clarity of .

directions, (2) Check simulation.game procedures, (3) See if the N

.

simulation game produces the intended interactions among students,
and (4) Check student reaction to the simulation game.
Throo sources were used in ovaluating the slmulg}ion gano:

author observations, student cvaluations (via one page questionnaire),

< v

and student lab write ups. . /

Problems with directions were not unexpected. Converting a /

.

dynamic system of a simulation game into a static, written desdrip-

tion is bound to cause intierpzetation problems. So, despité a pre-

game question—~and-answer period on directions and procedures, several "
N . , 9
¥
groups still had procedural questions once round one started. 1In . R
x -

fact, the entire message sending procedure and a few other basic

~
-

ruleg had to be explained to one group. Once those quostions wora
- “

N - N

taken care of though, the rest of round one and the following rounds

-~

.

-

went smoothly. Requﬁscs to the evaluation survey also indicated

some problems with the written directions. Two of the thirteen stu- )
. e
; )
dents that filled out guestionnaires antloned clearer explanations ' g

as one change they would recommend to improve the simulation me. : }

.

. M /
In addition the average overall rating for the directions %gs 3.69
/

(1 - very hard to understand, 5 - very easy to understand), a cleaf

.

N I

¢ :

indication that not OVUryﬁﬁxkfﬁdnd the wraitten directigns totally 2o

—
L
understandable. . Y

Students tsere al o aslhed o 3t the zimulation game material
L]
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. for reading ease and understandability. The results - difficulty -
s <y

mean = 3.46, understandability mean = 3.68 ~-% suggest the reading .

. . Lt

material was slightly more difficult to wead than to understand.
The time nceded to add up the scores between rounds and iunform
the groups was underestimated. Consequently, the third round was

Just barely completed by the end of the socond class period. Showing
the students the final rosults had to he postponed to the beginning

. .
of the discussion period, although doing so carried a high student

—

interest into the beginning of the discussion period.

Students saw the length of th¢ rounds as a problem. On the
L]

evaluation survey, six (46.27) stated the time restritt. on was what ~
', -~ they liked the least. Scven (55.97) identified more time as one
9 ) .

change they would recommend tg mmprove the simulation game.. In the
lab Qrite—ups five (27.8F) saw the time restriction as a non-reaiis- .
, tic aspect of the s:imulation game. Since simulation games attempt
to simq}ato processes and or sjituations in short porioés of timo, .
%ime co;brhssion is unavoldable and in One sense not realistic be~-
' cause participants do not have thc same time resources available to

" them as people 1n real life situations. However, the requirement

S

to make decisions under t-me pressure (and resulting incomplete data)
- \

can be very realistic, and 1s an integral part of "A Burning Issue."
<
. . < . .
For these reasons, timc limils are necessary in the structure of

othe simulation game, although an -stens1on of those limits could

-

. help. « The developer of the tormat, 'r. Paul Mchne, found 45 minute

3

: 17 ‘ \ ’

Q ' -
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kpéint total reporting. An overhead projectio@ of the influence allo~

periods worked well (Mehne, personal communication).

The author

°

feels such an extension would be most useful in the first round,
giving participants a longer time to get used to procedures and get

a "fecl" for the simulation game. Subsequent rounds could be shore

" toned (e.g. 35 minutos for round 2 and 25 minutes for round 3). Round

length is flexible (within about ‘a 20 - 50 minute range) and could be

~

adjusted to Gger needs.

Students also commented on the method used to disclose policy

point totals at the end of each round. There are two options in..

cation score sheet can be used to report scores to the groué as a
whole. Every group gnows what overy other group did on each policy.
The othor altornative is to give groups only the Egigi’score for

cach policy. Pinyurs do not know who was doing what until the final -
roport at the end of round three. The latter option was used with
the knowledge that some "cheating" would occur (i.e. one group
reneging on a promise to support another groups' policy in exchange
for‘support of their own). However, the author apparently under-
estimated the backstabbing potential of advanced ninth grade biology
students. Students commented on the amount of “cheating" during the
follow-up discussion, on the evaluation surveys and, most strongly,
in the lab write~ups. 1In tiic latter six students (33.3%) identified

"cheating" as one of the main reasons their strategies did not work

and the amount of "cheating”sas not being realistic (six students

¢

——
.
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. \
also identified "cheating" as a strategy to obtain their ends!). It

is interesting to note that the fact that "cheating" pccurred was

not regarded as unrealistic by the,étudents, only th? amgﬁpt and
that they were unable to determine which group(s) was}(were) wielding
the knife. kevealing what groups allocated how many points tp which
policies via the influence allocation scoresheet woul disﬁoufage

"cheating" in rounds one and two (the game ends after round ;hfee

—_—

so no reprisals are possible). Some "cheating" is dﬁsirable because
‘ .

it adds another dimension to the simulation game. But too much,

i
judging from student remarks, occurred in this case fnd coulq lead

/
to frustration and divert from the learning ex eriedce.
\

/ \

/The oeven distribution of allocation -points amoﬁg the interest '

o \
groups drew some criticism from students. Three sﬂudents (16.7%) \
\ ¢ ’ !

i

\

described it as unrcalistic in their lab write-ups. Such’ 1S true ~-

N

interest groups rarcly have equal influence. In "A Burning Issue"
oqual influence is used for the sake of simplificity.

)
l Interactions occurring in the simulation game were close to

t

expectatioﬁs. During the test run, student activity was high and

’ >

fast paced. Intergroup interactions developed guickly and stayed \
A
at a high level as i1ndicated by the constant flow of messages. 1In
/
/
fact, the two messengers whose job was delivering messages between

|

groups had difficulty meeting the demand for their services. Activity

was also reflected in student lab write-ups. Every student described

1

ah active process of negotiation, compromise, otc. (terms varied with
» X

-

e



though no attempt to do so was made, it would be interesting to com-

student). It was aiso evident in student responses to the "What
did you like best about the simulation?" question on the evaluation . | .-
survey (see Below).

Student responses to "What happened in your groﬁp?" question
in, the lab write-ups indicated changing intragroup interactions,
Nine students (50%) described some sort of organizational process,

4
either a division of laber or emergence of a group leader. 2 Al- "

pare group success 1n organizing with group success in passing po=-
licies they deemed desirable. Such would also be an interesting
topic for the follow-up discussion,

Student rcactions to the simulation game were mostly positive.

When asked what they like best ébéut it, students responded by de=
scribing essential and action~oriented aspects of the simulation -

game: planning strategy, working together, sendin messages, com- °
! ‘
f .
petition, bargaining, etc. One student commentedlthat‘"there is
' +
quite a bit to what scems like a reasonably simple problem." Another

wrote he had learned "something about running a county.” He ¢.13 not

specify what. A thirds' discoverles were more limited: He learned

. "how greedy some pecople are" -- presumably referring to some class-

mates.

42 On the other Land, one student described her group as in a state
of mass coniusiun.

“
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I

There wore other moro negative roactions. Two students (15.3%)

described the simulation game experience as puzzling. Another
found it interesting but wondered "Why do it? What is the purpose?"

In addition, student interest during the bost—game discussion lagged

v

behind their interest in the game itself. Three‘factors could have
contributed to this. First, the simulation game was "dropped in
out of the blue" and was not related to their topic of study at

the time ~~- genetics. Second, the subsequent decision by the tea-

cher to have them wr}te up a lab report for a grade after she had

previously told them she would not do either. Three students ex-

pressed their resentment of this change in tactics. Third, an only

i

fair job of discussion dir- - un by the author. Ba<ed on the dis-

B

“ « 0
cussion, it is suggested that during debriefing, student responses ¥

J : <

-

should be recorded in some way (e.g. b;gckboard, overhead, etc.)

to emphasize student contributions and serve as a departure point
i . )

for further discussion.

l

Iﬁ summary, the test run went very well. The simulation game
generated interest and activity, and was liked by the students.

Several possibilitjes for improvement:were identified. Increasing
L4 2

round length, particularly in the first round would give partici-
pants more time to become acclimated to the simulation game system.

Reporting Qhat each group did on each policy would help reduce

o
o »

"cheating" by identifying offending groups and opening them up for

reprisals. Written directions and background material need to be
‘ S

’

lbn
~ 1.

|

~i
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Aruitoxt provided by Eic:

¢ ) - . o
from study halls. He referred the request to Mrs. Cooper in the

o

examined for opportunitios to improve understandability and reading

oasu, although, with ingtructor back-up thoy woro adoquato in this

-

o

case. Finally, post-game fiscussion could have been improved through
the use of different discussion strategies, . Cf course, further field

testing under a variety of conditions is needed to more fully eval- !

—

uate "A Burning Issue”.

1

4.2.3.4 Baldwinsville High-School "Quasi"Fieid Test Program

Liké the simulation game run, the “quasi” field test program

at Baldwinsville High School was concerved after survey development

>

and mailing. [ts purposc was three fold: (1) test clarity of di- | '

» ®

rections (2) check ability of students to handle the material, and

.

(3) solicit student suggestions for improvement. A request was

made to Mr. Coleman, principle; to be-allowed to solicit volunteers.

Guidance department who obtaincd si1x volunteers. Since only three -
students were available during any one period (45 minutes) two

. r
groups of three students each were formed -- referred to as group

LY
A and B.

N

After an initia' organizational meeting, the two groups of stu-

dents mét with the author for one period a wéek beginning on April

- *, n

27 and running through the first week 1n June. With the exception
of two later outside meetimgs, meetings were held in a small con- T

7

ference room 1n the high school. o




.

>

somo ways this land 18 being uéed?). Students also had little diffi~- °

« culty in listing interest groups in response to discussion questions

o

~

. between task A and B or in defining the relationships between a new
land use and the interest groups (task B). They did find the direc=
.. tdons for task B confusing. The time estimation for task B might

I3 °

also need to be shortened a¥ writing in both groups had ‘stopped *

after about teg minutes. ’o ) ’
The seque;ce-establisAeq Ey tasks C, D, and E of LP B was tried
over a-three week period. Althgugh less certain of their responses
thgn with task A and B above, the students were, with one exception,
able to cope with the materiai. The exception was one non-regents
program studexnt who §tated she was unable to do task C because'ghe‘
didn't know where to start. If a substantial number of students
have this problem, an alternative would be to change the order of
tasks from C, D, E, to D, E, C. Tasks D and E would help provide
bacéground for C. Another alternative would be to eliminate C.

c There were also some minor definition{direction'probleps noted
in task C. One student:thought "Hcw it prodﬁgés seed" (under soed
habits) wss asking for the reproductive cycle of the plant. Nor
was if initially ciear to the students that they were ‘to make up
the plant. They suggésted this be ;tressed in the directions. Fi~
nally, the task direcfions s@ould spucifically ask the learner to
relate the ddaptive features of their plant-species to fire survi-

val -ability. One student plant design identified several features




177

-but did not relate them to fire (although the student did so in the
subsequent discussion). Interestingly, in group B, two plants were
designed to allow individual plant survival, while one relied on

next generdtion survival, This distinction was made by one student

2

during discussion.

‘ All students were able to complete the table in task D. The

number of characteristics identified ranged from two to twelve. -~

Some were errcneous, but these were eliminated in the diécussion”

1
.

following task D, Question four, however -~ inferring fire type ’
;nd occurrence from plant characteristics == brought blank.stares.»
Apparently this ;uestion will have to be changed or deleted. Another
improvement, the students ;greed, would be to identify how often the

natural fires occurred.

>

Neither group appeared to hﬁve too much difficulty in classify=- \

f <

ing the plants as winners or losers for task E. Group B muode two

errors, classifying big bluestem as a loser and Jack‘piné as a win-

~

. ner. Under the circumstances defined (a fire every two Fears) the
situa;ion would have been reversed. Further field tezting would be
needed to determine if this error occurs consistantly and is a prob-
lem. In addition the students thought a picture or drawing of a

fire would help. - . I

A c¢hange was made in the quest}ggs,follﬁwiﬁévthe,cgtegorization

——

—

,,/»f*’”/iégk after 150 years, the students were asked to draw a rough sketch

1zz
\o'v
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1

10 help them visualize it. In gréup A one student stated he could
not make a sketch bocause hc couldn't picture what it would look
11;5. Th;s problem was solved by having him work with another stu-
dent. Howeverf the'student'g difficulty suggests that this activity
should not be done alone, but in groups in order to alleviate pos=
sible learne; frustration. 1In group B one student suggested a "be-
fore and after" sketch, which was done. ~ Both groups were able to
predict a community struc@ure that reflected the openness typical

of areas where fire vccurs frequently (see chapter 3), although

their predictions differed. Group A's rough sketch showed larger

trees with a "weedy" understory, a kind of park-like situation.

> “

In group B's prodiction, large trees were absent. The community
was made up of grass, weeds, and low slrubs. ﬁither prediction

is plausible, depending on the sevefity of the initial fire, which
was not defined.

Tasks J and K of LP B were tried ;rimarily to test direc;ions;
Several problems were nbted. Students in both groups were unsure
of the amount of ashes or litter to use énd did not know how to
refilter the initial filtrate.- Also students in group A had diffi-
culty in following the directions that came with the water hardnes§
teét kit. It may be useful to rewrite directions. A late start
with group A preventedndiscussion of their results, bu} group B
was able to relate the increase‘in calcium and magnesium they found

to, possible increases in blant growth.

1 W .

w ko

g
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Tasks G - J of LP A, the fireboard investigation, were also

.

¢

tried to check directions. Since most of the students were unable
to'get another time period off (in fact, group A was unable to meet
at all), some changes were made in the task to fit it iﬂ%o a single
time period. Tasks.G'and H were eliminated. Following a brief ex~
planation by fhe auphor of how to set up the fireboard, studehts
started with fask I. After some initial uﬂcertainty during which
the auth&r had to refer the students co the directions several times,
they performed the tasks. Except for a problem in calculﬁting rate,

-

the stuusnts appeared to have little problem with the directions.

Although incomplete and limited by time and group size, the
program at Baldwinsville High School did gencrate some usefql in-

formation about the tasks tested. On the whole, the material seemed
' e a . 1

to bo’ﬁithin the éraSp of the students. gotential exceptions were
noted in task C and E of LP B and one discussion question (4) fol-
lowing task D. Specific problems were identified in-directions,
definitions of terms, and background mateorial. Suggestﬁons for im~
provement were dlso Qade by\se}eral students.

It is interesting to note that many times students' verbal

responses seemed hesitant or tendous in tone. Undoubtedly some of

]
°

this was due to student unfamiliarity with the topic and/or prob-
lems in the material. However, the use of a method that provides

less direct instructor guidance and places less empﬁaéis on finding

the correct answer may be another factor. Students used to having
%

, \

\
_l o0y B \

- . ! .

N

T ]
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answers detérmiged for them by some outside authority would naturally
be hesitant to rely on their own, particulary if the "right answer"
____ . _was not- obvious. Several times during the field tests students
inquired about the "right answer" or "what was suppqéed to happen."
For exaﬁple, at the.start of task A inLP C (ligﬁihg‘land nseg from

an aerial photo) one student asked "What kinds of uses do you want?"

Students also seemed temporarily confused by the author's refusal

“

tg tell‘them in what éositién to set up the fireboard.

If the educational methods éresently‘used in high schools
create student and instru;ton perceptions of .ducation that make
the use of the process approach (or any similar method) difficult,
then a barrier might exist discouraging use. Further research
.might‘be useful to find out éhe exteﬁt of such a probleﬁ, if it
does exist, by determining what percentage o? ﬁhe workshop audience
is made up of high sch601 ;eachers, then following up high school,

-

workshop participants 'to get an indication of whether they are

a '~

applying process approach methods with their stqunts.

ve

4.3 Summary .
3ecause fire is a dynamic and transitcry forqe,‘investigating

the fire-environment-man system involves looking at felationshibs

and_éxtendiqg perspectives. Learners chn gain insight intglone

aspect of the "interconnectedness'" within environmental systems.

! . Greater understanding of fire can also contribute toward acceptance

1

l - . .
N




181

—— ~ .

of tho use of fire as a managoment tool. The use of & learner-

contored, activity-oriented method 1like the procoss approach creates

»

the opportunity for learning on a process as well as knowledge 1evel,
plus increases in awareness and changes in attitude. The marriage

of topic and method opens the way for an effective educational ex=

perience.

Development of the 1earning experience was done using a sys-

~

tematic approach. The problem was 1nitia11y defihed 8: The de-~

©

velopment of learning experiencesinVestigating ilre-envaronment-man \ f
relationships using the process approach as the instructional method.

Further refinement led to the identification of an audience, defini=-

-

, tion of overall goals/ébjectives, selection/design of an instruc=
tional strategy (in this case already selected),, and the determina= - i
tion of a time frame. The primary, audience identified was workshop

participants (adults) with a secondary focus on high school students.

I

. Knowledge of fire-environment and general ecological relationships"

“ . ¢ ’

- was assumed to be low. The overa}l goals were:

g (1) 'To develop in the learner an understanding and «
awareness of environment=fire-man relationships
which can be used .4s a basis for evaluating land
management decisions in which fire is a factor,

.

s L 4 . -
“ (2) Increase learner awareness of the "intercommected-
ness" of environmental factors. .

> . » “

. (3) Provide the learner the oppoxtunity to use and
develop cognitive process skills. '

< This was translated into the following overall objectives: Given .

’

N a

.
. s IO’g )
f
hd » - » .
.
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paiticipation in fhe learning experienée‘hﬁd completion of the tasks,
an environmont in which fire pléys a role, and the relevant charac-
terigtics of that enviromment, the learner will be able-to: (a)
éenerally predict and describe, the likelihood of a fire (hiéh,mediﬁm,
low) and the kind fhat might bccur, based on natural environment cone

. ditions, (b) infer the effects of such a fire on the 1iving and non=

" Q o

. living parts of the enviromment, and (c) describe what-effects periodic
fires could have on -land use/management. Finally, since the expex=

iences were to be designed with posé;ble use in Forest Service work-

- t o + 3

shops in mind, a 3-1/2 - 4 hour time frame was identified. ) E -

.
v

Development began with an analysis of objecfives using .an
adaptation.of Pipe's (1966) "pyramiding objectives": procddure.
This also helgod idontify content and processos, &nd esfabiiuh‘a
flow of information.’ Time and complexiéy constraints necessitated
limitation of cnntent. A variation-of objectives—analysis—and~éct;-"
vity dev