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THE EFFECT OF AN OQUTDOCR EXPERIENCE ON SIXTH GRADE

STUDENTS' COGNITIVE UNDERSTANDING OF ECOLOGICAL CONCEPTS

By
Donald P, Slater

Department of Health, Physical Education, and Recreation

Statement of the problem. This study was an investigation of

the impact an exploratory field trip experience had on sixth grade stu-
dents' cognitive understanding of specific ecological concepts being
taught by their respective instructor.

The purpose of this study was to analyze the change in the
cognitive level of students' classroom dialogue before and after being
exposed to an exploratory field trip experience. Further, this study
was to verify whether a significant change in the students' cognitive
understanding of the ecological concepts had occurred as a result of a

specific series of multi-sensory encounters in the out-of-doors.

Methodology. A class of sixth grade elementary school stu-
dents, studying the ecological concepts of adaptation, change, and
interdependency in ecological communities, was observed for three
class periods both baforé and after participating in an exploratory
field trip experience of three ecological zones located in the Sandia

Mountains near Albuquerque, New Mexico. A Campbell and Stanley Time
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Series Research Design and the FLORIDA TAXONGMY OF COGNITIVE BEHAVICR

were used to measure changes in students' cognitive understanding of

three ecological concepts over a specified periocd of time. See Appen-

dix A, page 66. A

The seven-point scale of the FLORIDA TAXONOMY OF COGNITIVE

BEHAVICOR was modified and used as a two-point scale separating rote
recall skills from problem-solving skills. A test of the null hypo-
thesis was achieved by grouping all pre-trip frequency marks in obser-
vation periods 0y, Op, and O3, and all post-irip frequencf marks in
observation periods Oh’ 05, and Og, into two groups which represented
pre-~ and post-trip cognitive ratio means. These fractional means were
translated into pre- and post-decimal means and subjected to an "F"

test to note a significant change in students' cognitive understanding.

Results. A significant change in the level of students' cog-
nitive understanding of the three ecological concepts being taught was
noted as a result of the outdoor experience. This change was found to

be significant at the .05 level.

Conclusions., The exploratory field trip experience together with

the traditional procedures used in pre-planning and follow-up experiences
produced significant gains in the students! level of cognitive understanding

of ecologzy.
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CHAPTER 1

THE PROBLEM, INSTRUMENTATION, AND

DEFINITIONS OF TERMS USED
I. INTRQDUCTION

Many authorities in the area of outdoor education have implied
that outdoor education experiences were influential in students' under-
standing of curriculum content. Hammerman and Hammerman stated:

Outdoor education is an approach to more efficient and

more effective learning. The purpose of an outdoor educa-
tion is to enrich, vitalize and complement content area of
the school curriculum by means outside the classroom. In-
struction which traditionally has been limited to the four
walls of the classroom is for the most part highly verbal.
Extending the classroom into the out-of-doors provides the
setting for bringing deeper insight, greater understanding,
and more meaning to those areas of knowledge which, ordinar-
i1y, are merely read and discussed . . . . /Sic/ seldom
experiencad.l

If, as Hammerman and Hammerman stated, outdoor education pro-
vides the means for more efficient and effective learning through par-
ticipation in an outdoor experience, behavioral outcomes such as
"deeper insight™ and "greater understanding" can be specified and
nmeasured by the use of a rank order cognitive taxonomy.

Of the more than eighty masters' theses and doctoral disserta-

tions in outdoor education included in the Education Resources Informa-

tion Center's integrated and computerized microfilm record retrieval

1honald R. Hammerman and William M. Hammerman, Teaching in the
Outdoors, (Minneapolis: Burgess Publishing Co., 1968), p. 1.
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system,2 not one study dealt with the attempt to measure the increase
in students' cognitive understanding of curriculum content as a re-
sult of participating in an outdoor learning experience. The stu-
dents' increased cognitive understanding of curriculum content as a
result of a first-hand sensory experience in the out-of-doors has,

to the writer's knowledge, never been statistically substantiated.
II. THE PROBLEM

Statement of the problem. The purpose of this study was to

investigate students' understanding of the three ecological concepts of
adaption, change, and interdependency to determine whethe; students
would achieve a "deeper insight” and a "greater understanding" of
these concepts as a result of an outdoor learning experience. The
investigation was conducted with a sixth grade class on a typical one-
day exploratory field trip experience at the Albuqueraue Public Schools’
Environmental Education Laboratory located in the Sandia Mountains near
Albuquerque, New Mexico., A significant change in the cognitive level
of students! classroom dialogue regarding these concepts would indicate
that the outdoor exploratory experience influenced the level of stu-
dents' cognitive understanding of the ecological concepts being taught.
The content area of the curriculum utilized in this study was

designed to increase students' envirommental awareness. The use of the

2 P

Frentice-Hall Editorial Staff, Complete Guide and Index to
ERIC Reports through December, 1969, (Englewood CIiffs: Prentice-Hall,
1970).
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ecological concepts of adaptation, change, and interdependence in the |
curriculum presented to the students was designed to increase students!
understanding of man's relationship to his environment and to increase
students' understanding of ecology.

The classroom dialogues, over three time periods before and
after the outdoor exploratory experience, were tape recorded. These
were analyzed to determine if any significant change in students' cog-
nitive understanding regarding ecology occurred as a result of a one-
day, first-hand, sensory exploration of the three ecological zones
located at the Albuquerque Public Schools' Environmental Education

Laboratory.

The null hypothesis. The mull hypothesis., as stated, was there

would be no significant difference between the mean cognitive level of
sixth grade students' understanding of ecology before and after being
treated with a one-day sensory exploration of three ecological zones
located at Albuquerque Public Schools! Environmental Education Labora-

tory.

The curriculum process. The curriculum process being evaluated

consisted of three pre-planning class sessions in which the classroom
teacher discussed the ecological concepts of adaptation, change, and
interdependency. The objective was to discuss ecological communities
affected by changes in their surrounding environments, The students

discussed their own school community before they participated in a one=~

day exploratory field trip experience of three ecological communities







L
located at Albuquerque Public Schools' Environmental Education Labora-

tory. Afterwards, the class returned to the classroom for three addi-
tional class sessions with the classroom teacher to review and discuss

man's influence on ecological communities in general.

The Research Design. A shortened version of the Campbell and

Stanley Research Design Number Seven3 was used to analyze the change
in students' cognitive understanding of the ecological concepts over
time: This Time Series Research Design was modified to fit the cur-
riculum pattern under investigation. Three, instead of four, equal
time periods were used before and after the outdoor experience (0y, Op,
03 X 0}, Og, Og) to test whether a change in the mean cognitive level
of students' classroom dialogue had occurred. ©See Table 1, page 5.
Testing the mull hypothesis, that there would be no significant
difference in the students' cognitive understanding of three ecolog-
jical concepts being taught as a result of participating in an outdoor
exploratory experience, was accomplished by:
1. taking the total high and low cognitive skill
responses of the students during the pre-
observation periods, and
2. comparing them with the total high and low
cognitive skill responses of the students

during the post-observation periods by the
use of pre- and post-test ratio means.

3Donald T. Campbell and Julian C. Stanley, Experimental and
Quasi-Experimental Designs for Research, (Chicago: Rand McNally and
00-’ 1963)! PP- 3?"&30







Cognitive Skill Levels

1

Pre-Trip Ratio

-

it e )

S
Post~-Trip Ratio FF

sg, s1,

]
1.00 Knowledge '
Low |
2.00 Translation |
(Recall i
Skills) 3.00 Interpreta- |
tions |
&Y |
__________ o |
|
|
High L4.00 Application !
(Froblem 5.00 Analysis J
Solving i
Skills) 6.0C Symthesis .
)
7.00 Evaluation !
Yi i
}

Time Periods 0 0 04 : P g 0 o
|
I

Xy
Y35
N

X

—-—

E 3
i 3

Io

TABLE 1.

DEFINITIONS OF SYMBOLS

= low level cognitive skills

= high level cognitive skills

= frequency of students' cognitive
oral responses

= experimental treatment

= ng = pre~-trip ratlio mean

= Sl = post~trip ratio mean

TABLES, SYMBOLS, AND RESEARCH DESIGN USED
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3. subjecting this decimal mean to an "F" test
for significance

Sgo
F = 262,
( 312)

(See Table 1, page 5.)
A significant change in the mean cognitive level of classroom dia-
logue after the outdoor experience would indicate that students had
achieved a "deeper insight" and a "greater understanding® of the eco-
logical concepts being presented to them as a result of the participa~

tion in an outdoor experience.
III. INSTRUMENTATION

A rank order scheme based on Bloom's Taxonomy of Educational

Objectives was used to gather and evaluate the data on students' cog-
nitive understanding of the ecological concepts being taught. Bloom
stated:

To return to the illustration of the use of the term
'understanding', the teacher might use the taxonomy to
decide which of the several meanings he intended. If it
meant that the student was sufficiently aware of a situa-
tion or phenomenon to describe it in terms slightly dif-
ferent, from those originally used in describing it, this
would correspond to the taxonomy category of 'Translation.!
Deeper understanding would be reflected in the next-higher
level of the taxonomy, 'Interpretation' where the students
would be expected to summarize and explain the phenomenon
in his description. And there are other levels of the
taxonomy which the teacher could use to indicate still







deeper 'understanding.' In short, teachers and curricu-
lum makers should find this a relatively concise model for
the analysis of educational outcomes in the co nitive area
of remembering, thinking, and problem solving.

Bob Burton Brcwn5 used Bloom's Taxcnomy of Educational Objec-

tives as an observational measuring instrument when he adapted Bloom's

cognitive categories to design the Florida Taxonomy of Cognitive Be-

havior. See Appendix A, page 66. Frequency marks were used to rank
the level of cognitive behavior of the students and teachers. This
process was recognized by the American Educational Research Associa=-
tion as a one of many methods used for ranking the cognitive level
of classroom dialogue.6

The Florida Taxonomy of Cognitive Behavior was used in this

study to rank the level of students' classroom dialogue, which was
felt to indicate the cognitive level in‘which the class was func-
tioning in a given time period. A shift toward the higher cognitive
categories, according to Bloom and Brown, would indicate students'
achievement of deeper understanding.

Brown described how he applied Bloom's concepts to ranking

cognitive behavior in the classroom:

hBenjamin S. Bloom (ed.), Taxonomy of Educational Objectives,
(New York: David McKay, Inc., 1959), p. 2.

5Bob Burton Brown, "Florida Taxonomy of Cognitive Behavior,"
Mirrors for Behavior, (Philadelphia: Research for Better Schools,
Inc., 1967), pp. 371.1-37.2-9.

65amel E. Wood, "A Factor Analysis of Three Sets of Simul-
taneously Collected Observational Data," Paper read at American Edu-
cational Research Association Meeting, Los Angeles, California, 1969.







The first field test of the instrument was made in a
single school system in which one hundred and thirty-two
classrooms at all grade levels, first through twelve, and
in all subject matter areas were observed. Each teacher
was visited for a single, 30-minute period; the observa-
tions produced 132 scores which represented the cognitive
behavior of both teachers and students.

The unique feature of this field test was that the
taxonomy was used in conjunction and simultaneously with
two other observational instruments, the Reciprocal Cate-
gory System and the Teacher Practice Observation Record.
Thus there were three records made of the same classroom
situation during each observation period. Factor analysis
of the resulting data revealed that the taxonomy does in-
deed measure aspects of classroom behavior which were not
detected by the other systems.T

The Florida Taxonomy of Cognitive Behavior has fifty-five

specific verbal behavior categories clustered into seven weighted

general categories of cognitive behavior. The general categories

knowledge of specifics, knowledge of ways and means of deal-

ing with specifics, knowledge of universals and abstractions; trans-

lation; interpretation; application; analysis; synthesis; and evalua-

tion. By comparing the mean cognitive level of teachers' questions

and comments during each time period with the mean cognitive level of

students' classroom dialogue during each time period, it was possible

to graphically compare at what level students were cognitively under-

standing the ecological concepts being taught.

Collection of the data. Data was collected for this study by

tape recording the first half-hour segments of the three ¢classroom

7Ibid., pp. 37.2-3.
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periods prior to the students' field trip to the Albuquerque Public
Schools' Envirommental Education Laboratory, and by tape recording
the first half-hour segments of the three classroom periods fol--
lowing the outdoor field trip experience. Each recording was cate-~

gorized according to the Florida Taxonomy of Cognitive Behavior, for

analysis. The results of the pre- and post-trip experiences were
then compared and related to the mull hypothesis. The students were
aware that their comments were being recorded and frequency marks re-

placed oral responses in the process of analysis to assure anonymity.
IV. DEFINITION OF TERMS USED

For the purpcse of this study, the following terms have been
defined:

Curriculum process. The curriculum process, for the purpose

of this study, was the sequential presentation of a body of knowledge
into the classroom for the purpose of having the students absorb and
ultimately communicate to others the level in which they understood
the body of knowledge being presented to them. This body of knowledge
was called the curriculum content. The outdoor setting provided for

the utilization of this knowledge encountered in the classroom.

Students' deeper understanding of ecological concepts. Stu-

dents' deeper understanding of the ecological concepts was indicated

by student ability to utilize higher levels of cognitive thinking, by
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_moving from rote recall and comprehension of facts to application,
analysis, synthesis, and critical judgments of the material being
discussed in the classroom, as indicated by the fifty-five specific
types of classroom behavior ranked in seven hierarchical classifica~

tions of the Florida Taxonomy of Cognitive Behavior.

Intra-rater reliability. Intra-rater reliability of the ob~

server was achieved by the "test-retest" correlation (Pearson~-Product

Moment) for internal consistency. See Appendix C, page 92.

Exploratory field trip. Exploratory field trip was where:

The learner is led to explore the unknown objects and
processes in the natural enviromment., Through skillful

questioning the learner is guided to look for himself and
to see, to think about what he has observed, tc integrate
and synthesize the significant elements of his observations
until he is able to formulate a reasonable conclusion as to
'what happened here.' The pupil acquires knowledge through
the use of the resources and materials of reality rather
than through mere verbal dissemination of factual content.
Telling, alone, is not teaching. Teaching calls for the
involvement of the learning organism in experiencing. In
this way the student is motivated to vwtilize all of his
senses (multi-sensory learning) in seeking answers to the
countless mysteries which confront his every step along the
outdoor path of learning., The pupil substitutes his own
direct experience in the form of sights, sounds, odors,
tastes and feelings for mere words in a text, and thus en-
hances and makes more meaningful the great mass of verbal
knowledge to which he has already been exposed.

Outdoor curriculum enrichment. Outdoor curriculum enrichment,

as expressed by writer-naturalist Edwin Way Teale, is:

8Hammerman and Hammerman, op. cit., p. 13.






The strangeness of the familiar is too familiar to be
observed. It is to help the learner become aware of the
strangeness of the familiar and to incorporate these dis-
coveries into his own system of applications and under-
standings that an exploratory approach to learning can be
most effectively employed by the teacher out-of-doors.’

V. LIMITATIONS OF THE STUDY AND SUMMARY |

Limitations of the study.

1. This study was limited to examining an exploratory
field trip used in teaching ecology to a class of
sixth grade elementary school students.

2. This study was limited to a selected sixth grade
class in the Albuquerque Public School system.

3. This study was specifically limited to the exam-
ination of observed changes in students' cognitive
understanding of ecological concepts by exhibited
changes in the cogritive level of classroom dia-
logue.

L. No random method was used in the selection of the
classroom to be observed; therefore, this study
cannot be considered a representative sample of
the universe.

5. Only a frequency distribution of a rank order scale
was applied to the classroom dialogue to measure
the students' increase in cognitive understanding
of ecological concepts.

6. There was no way to force students to respond; there-
fore, the investizator was limited to the recording
of the classroom dialogue and the ranking of the
frequency of those responsive occurrences in a tax-
onomic table as they occurred naturally in the class-~
room,

7« This study was limited by the students!' socio-economic
background and intelligence level.

| 7Ibid.
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Summary. Leading authorities in the area of outdoor educa-
tion have made assumptions regarding the potential of outdoor learn-
ing activities for increasing "deeper insight" and M"greater under-
standing™ of students when exposed to a first-hand learning experience
in the out-of-doors. These authorities have also implied that such
insight and understanding would occur regardless of grade level. The
purpose of this study was to determine if there was a change in stu-
dents' understanding of ecological concepts when a specific sixth
gradé class studying ecological communities had an outdoor encounter
wiph items only talked about in the classroom. Positive results
would tend to reinforce Hammerman and Hammerman's statement that
"deeper insight" and "greater understanding"™ did occur as a result
of an outdoor experience, and would illustrate that direct experience

in the out~of~-doors did meet the cognitive objectives of education,

Organization of the remainder of the study. Chapter II pro-

vides a review of related literature concerning an increase in stu-
dents' cognitive understanding of curriculum content as a result of
outdoor experiences. Chapter III presents the methodologzy used to
control the research under investigation. The data is presented and
analyzed in Chapter IV. Findings and recommendations follow in

Chapter V,







CHAPTER II
REVIEWN OF RELATED LITERATURE

The program of the Albuquerque Public Schools' Envirommental
Education Laboratory is similar to othar elementary schools' outdoor
education programs. Elementary school exploratory field trips usually
include pre-planning and follow-up experiences. The exploratory field
trips together with the means for defining and evaluating students'
cogni£ive understanding is reviewed in this chapter.

Relevant literature, regarding the use of pre-planning and
follow-up experiences were reviewed to ascertain interrelationship
between pre-planning, outdoor, and follow-up experiences. The focus
of the review was on how desired behavioral outcomes were achieved
in this planned curriculum process. The Review of Related Literature
contains current methods used in evaluating behavioral outcomes re~
sulting from outdoor learning experiences. Indication was that a
minimal amount of research has been initiated in the cognitive domain
of outdoor education, Additional review into the area of Gestalt psy-
chology revealed that the evaluation of cognitive understanding of
curriculum ccntent could be best achieved by observing students! be-
havior in a given behavioral setting such as the classroom.

The last part of this chapter was concerned with the presenta-
tion of literature in reference to the selection of a taxonomic
model which was used as a means for evaluating students' cognitive

enrichment. The presentation of the taxonomic literature described
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how the level of students' cognitive oral behavior in the classroom
could be used to indicate a change in the students' cognitive under-

standing of the curriculum content being taught.
I. PRE-PLANNING EXPERIENCE

The exploratory field trip was cited by Smith, Carlson,
Donaldson, and Masters as being the most commonly used oflall out-
door experiences.

They stated:

Of all outdoor learning experiences, the most common
is the field trip or exploration. It may consist of a
few mimutes spent in a school yard or an extended visit
to a forest or farm. The value of any field trip depends
upon the extent to which it is a real learning exverience.
To the participant it should be interesting and adventurous.
Emotionally it should relate to the total program of the
classroom or to that of the sponsoring agency.

The field trip generally consists of three parts:

1. The pre-planning, including discussion of
principles which will be illustrated by the
field trip. Research indicates that learning
increases markedly when proper pre-planning
has been done.

2. The trip itself. The trip should be well
organized with the total objectives in mind,
Participants should understand that the trip
is to be an educational experience.

3. The follow-up. After a trip is over, there
should be a review of what has been done and
the principles that have been learned.lO

105, W. smith, R. E. Carlson, G. W, Donaldson, H. B, Masters,
Outdoor Ecucation, (Englewood Cliffs: Prentice-Hall, 1963), p. 50.
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The three parts of an exploratory field trip experience were
considered by Smith, Carlson, Donaldson, and Masters to be a part of
a single curriculum pattern. The cohesion of the "pre-plamning" and
the "follow-up™ stages of the outdoor experience was cited as being
as important as the outdoor experience itself. Without adequate pre-
planning and adequate "follow-up" experiences predicted behavior out~
comes could not be achieved. The use of pre-planning experiences was
designed to prepare students for meaningful achievement in the out-of~-
doors.

A mumber of factors appeared to be responsible for increasing
the students' cognitive understanding of the curriculum content. Cur~
ricuium enrichment appeared to be based on essentially four elements
which constituted cognitive curriculum enrichment in the out-of-doors:

1, site selection,

2. directing students' multi-sensory encounters
to desired objects in the out-of-doors,

3. relating first-hand experience in the out-of-
doors to previous classroom learning, and

. checking the relevance of these first~hand
encounters to the students' own needs to
know (i.e., motivation).

Knapp, in Science and Children,l indicated that different be-

havior outcomes of field trips would occur as a result of the planned

sequence of events. Knapp stated:

llclifford E. Knapp, "Conducting a Field Trip Organizational
Pattern for Instruction," Science and Children, 8:26-28, Sept., 1970.
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One important consideration in selecting the instruc-

tional pattern is the objective of the lesson. The assump-
tion is that certain patterns of instruction can better ac-
complish certain objectives and that changes in organization
should be made accordingly.

The student will respond to each instructional pattern

in different ways. Certain students will be able to func-
tion more effectively in onme particular pattern. . . .

The field trip should be reviewed as an opportunity to ap-
rly a variety of organizational patterns for instruction
selected on the basis of the desired student objectives and
appropriate student and teacher readiness.l?

For the teacher to plan for maximum learning in a given time
period, Smith3 indicated the necessity of examining the site selected
to assure that it was suitable for adequate learning opportunities,
and for the types of multi-sensory experiences desired.

Importance of matching the unit to be taught with the proper
outdoor setting was cited by L. B. Sharp.lh He described a case in
point where a teacher spent three lessons trying to teach her class
about contour lines while an eight~foot hill outside the school build-
ing went unused.

Donaldson and DonaldsonlS stated that human behavior in the

out-of-doors depends on: the subject matter to be taught; what was

121hid., pp. 26-29.

13ju1ian Smith, Outdoor Fducation for American Youth, (Engle-
wood Cliffs: Prentice-Hall, 1963), pp. 2u~25, 36-37.

th. B. Sharp, "What is Outdoor Education?", School Executive,
71:19-22, August, 1952.

15George W. Donaldson and Louise E. Donaldson, "Outdoor Educa-
tion-~-A Definition," Journal of Health, Physical Education, and Recrea~
tion, 29:17, 63, May, 1950.
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expected to be experienced while in the out-of-doors, and on a stu-
dent's freedom to interact with other students to satisfy his owm
curiosity.

Observing that the students' age and level of maturation ine
fluence the type of outdoor experience most beneficial for learning,
Partridgel® felt that the role of the instructor was to direct stu-
dents' attention to the desired objects while in the out-of-doors.

It is now known on the basis of countless experiments
and the study of child concepts at various age levels that
it is practically impossible to convey to a child exact or
adequate meanings to many areas except by actual experience.
Indeed, the psychologists who have studied the matter say
that even if you talk yourself blue in the face it is quite
impossible to carry meaning to a child, but rather the child
must develop it himself out of his own experiences. Of
course, he can be aided in his learning process by skillful
adults who can help him to see relationships or who can at
the ri%ht moment instruct him in points he otherwise would
miss.

II.- OUTDOCR EXPERIENCES

18

Redl™ indicated that increased free expression in a group
living experience provided a challenge to students which the class-

room did not provide, and allowed for a greater exchange of ideas.

163. DeAlton Partridge, ¥Some Psychological Backgrounds of
Camping," Camping Magazine, 15:6-8, March, 1963.

171bid., pp. 6-8.

18Fritz Redl, “The Role of Camping in Education," Camping
Magazine, 14:10-13, February, 19L2.
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Bodel? implied that experiences in practical living situa-
tions have more to do with understanding than what is learned ver-
bally, and alsc stated that the outdoor group setting links itself
more to the concept of democratic living than the indoor classroom.

The belief that an increase in learning occurs in the out-
of-doors because children lead a fuller life outside the classroom
was expressed by Kilpatrick.20 He stated that students do not just
learn' about subject matter, but live and experience it.

The belief that multi-sensory and group experiences in the
outdoors increase learning was reinforced by Masters.?l He stated
that outdoor experiences:

1. provide for direct learning,

2. are based on the interest of children,

3. provide for individual differences,

L. are planned for all children,

5. represent a return to the realities of the
simple life,

6. provide for a socially satisfying experience,
and

7. provide an element of risk and adventure.

19Boyd Bode, "The Role of Camping in a Democracy," Camping
Magazine, 14:10-13, February, 19L2.

20yilliam H. Kilpatrick, "The Role of Camping in Education
Today," Camping Magazine, 1li:1l-17, February, 19L2.

2liugh Masters, "Values of School Camping," Journal of Health,
Physical Education and Recreation, 112:1L-15, January, 1951,
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Masters felt these enrichment qualities could meet the needs of stu-
dents when adjusted to age, and to individual and group interests.

HcClusky22 perceived student involvement in the planning
process as essential for turning thoughtful learning of the class-
room into action in the out-of-doors. For the development of higher
understanding, he felt that students' total involvement in planning
learning activities made learning more personalized and helped stu-
dents to achieve a sense of self-realization.

Freeberg23 believed that the teaching enviromment indoors is
made up largely of second- and third-hand experiences and that text-
book learning should be supplemented with direct experiences. He felt
that outdoor experiences allowed the child to explore principles learned
in the classroom.

Supporting evidence was given by Blackwood,gu when he stated
that the best way for students to appreciate and understand the nature
of the scientific approach was to relive the methods used by scien=-
tists "in discovery." By collecting and organizing data in the out-
of-doors and incorporating what they had found into the larger body
of scientific knowledge, he felt students would experience a deeper

understanding of the scientific processes.

22poward Y. McClusky, "The Out-of-Doors as Part of the Total
Education Program,® The School Executive, 6l4:63~5, February, 1945.

23§illiam H. Freeberg, "Outdoor Education - A Method of Edu-
cation,® Illinois Journal of Education, 52:11-15, October, 1967.

2lpaul B, Blackwood, "Outdoor Education and the Discovery
Approach to Learning," Journal of Outdoor Education, 1:6-8, Fall, 1966,
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Carlson,zs when defining enrichment, indicated that some of
the immediate settings where a field trip could take place were an
empty lot, a school garden, a commnity park, a dairy. Carlson fur~-
ther stressed that such exploration should be linked to textbook
learning in the classroom. His theme was that the knowledge of the
world begins at home, with what can be observed and felt. Carlson,
however, warned against the lack of direction when taking a class out-
of—dogrs:

It must not be assumed that because a group has been

taken out-of-doors that per se something desirable has

. happened. Preparations for outdoor experiences must be
as carefully, if not more carefully, made than for class
work indoors. What is done must be meaningful to the
students and should be selected in terms of his age and
interest. The members of the group should understand
the objectives of the trip; what to look for, and how
the trip is to be conducted. Careful advance plans rela-
tive to transportation, grouping, and equipment will help
insure success. Distribution of mimeogrgphed materials
related to the trip may be appropriate.2

When Brainerd27 defined the field trip experience as being an
outdoor investigation, he cited observation, identification, collection
measurement, recording and experimentation as learning processes which

conld be used to force the student to focus on the desired items. He

25Reynold E. Carlson, "Enrichinz the School Curriculum by Using
the Immediate Enviromment," The Bulletin of the National Association of
Secondary School Principals, 31:83-806, May, 19L7.

21p14., p. 86,

27J. W. Brainerd, "School Grounds for Teaching Man's Relation~
ship to Nature," School Science and Mathematics, 6li:L28-3k, May, 196L.
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felt such activities caused the students to increase their interactions
with certain objects in their natural setting, and, therefore, in-
creased students' ability to analyze what they had seen.

A word of caution was given by Busch28 regarding overstructuring
the planned field trip, so as not to miss the "teachable moment."™ She
stated that the instructor should be open to teach about natural events
when they occur, or as they are encountered. CShe felt that students!'
questions and teacher's answers should prompt the pattern of outdoor
investigation and the exchange of ideas, and emphasized this by stating:

The teacher must catch the spark, become truly innova-

tive and initiate lessons for carrying indoor investiga-

tions to the wider horizons outdoors. . . . I call this the
'indoor-outdoor-indoor' technique.?2?

III. FOLLOW-UP EXPERIENCES

The follow-up learning experience was viewed by Smith, and
others, as the final step in the sequential process of the outdoor
learning pattern,

The literature related to exploratory field trip experiences
indicated the follow-up experience to be whare the most meaningful
cognitive gains occurred. Most authorities felt that the expected
high~level increase in students' cognitive understanding of curricu-

lum content, during the follow-up period, was related to those

28Phyllis S. Busch, "The 'Explecrable Instant' or When to Open
the Classroom Door," Nature Study, 20:6-9, Winter, 1966-67.

2Ibid., p. 9.
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multi-sensory experiences felt in the out-of-doors which made concrete
the more abstract verbal principles previously learned in the class-
room. Brimm3© implied that once the student had found a familiar ob-
ject in the out-of doors, and applied several tests of reality to that
object, the student would achieve a deeper insight and a greater under-
standing of curriculum content. This idea, as expressed by Brimm, was
best exemplified by the following:

A field trip emanating from a class in science is much
more valuable to classroom work if it is well planned to
fit into the material being covered in class. Background
information covered in the classroom makes the excursion
experiences much more understandable and camplete. Like-
wise, through examination of specimens brought back to the
classroom and a discussion of the experience makes the ex~
cursion more valuable in terms of understanding and reten-
tion of learnings. In any situation, unplanned experiences
occur and contribute to learning. But in the classroom,
excursions, or in camp most worthwhile learning situations
will come from a planned sequence of events.3l

Piaget‘a32 theory of cognitive development tends to support
the need for concrete experiences to increase cognitive understanding.
The renowned author felt that it was the interplay between verbal
learning and concrete experiences which made newly learned concepts

functional in the minds of students. Piaget and Inhelder3> stated:

30R, P, Brimm, "What are the Issues in Camping and Outdoor
Education? Camp Centered? School Centered?® Camping Magazine,
31:14-15, Jamuary, 1959,

311bid., p. 15.

32jean Piaget and B, Inhelder, The Growth of Logical Thinking,
(New York: Basic Books, 1958).

331bid.
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If we consider the mental images involved in the prob-
lem we can see how difficult it is for the subject to set
up the data in his own mind (because only the relations
are given). The result is that the subject is unable to
translate the data into representational imagery and has
to formulate them into exclusively hypothetical terms if
he is to see the necessary consequences. This conjunction
between what is possible and what is theoretically neces-
sary makes it indispensable that the serial ordering opera-
tions used be inserted into a set of implications, made up
of the relations which are to be ordered serially, which
serves as an inter-propositional form for the intra-
proposition context itself,3

This concept was further strengthened by Cordier,35 when he
stated that:

Back in the classroom what happens to this field trip
experience? Even though the field trip may have been the
culminating activity of a unit of work, reinforcement of
the concept learned will help insure the success of the
total experience. The total experience of a field trip
includes the earliest planning, the trip itself, and the
return to the classroom. How the field trip is followed
up depends largely on the purpose of the trip. In review-
ing the outdoor experience, it will be evident that many
purposes other than those specifically planned for were
also fulfilled, Pull in these ideas and use them. The
boys and girls have shared an experience with each other,
with the teacher and with the other adults who assisted
with the trip. And this sharing in itself can be one of
the most important and lasting effects of the field trip
experience, 30

In retrospect, most authorities agreed that some type of

follow-up activity was necessary to achieve full benefit from the

L1pigd., p. 252.

Blary Hurlbut Cordier, "Let's Take a Field Trip in the Woods,®
Science and Children, L:27-28, September, 1966,

36Ibidc £} 'p. 1.’40
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outdoor experience. Providing follow-up activities to link concrete
learning back to abstract thinking was suggested by Smith:37

Full value from the trip will not be realized without
a follow-up. Review in the classroom might include de-
veloping a composite list of the trees seen, organizing
and identifying the leaves or seeds collected, making ink
impressions of some of the leaves, discussing what was
learned on the trip, writing about local trees and their
values, and carrying on individual projects with trees.

The economic, aesthetic, and recreational values of forests
might be considered.3

IV. EVALUATION

The types of research instruments used at the present to
evaluate outdoor education experiences have been directed toward mea-
suring changes in affective behavior; therefore, there were few ex-
isting studies found to use as examples in measuring changes in the
students! cognitive behavior.

Typical of most attitudinal studies, which dominated efforts
in outdoor education research through the questionnaire, was the one
by Ashcroft.39 He examined students' expressed opinions before and
after an outdoor experience. This study was designed to ascertain
attitudinal changes; however, it provided only low level descriptive

data:

3 Julian Smith, op. cit.

®1bid., p. 52.
393. H. Ashcroft, "The Attitude of Children Toward Outdoor

Education,® California Journal of Elementary Education, 26:96-101,
November, 1957.
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Nearly 93 per cent of the 1500 pupils were enthusiastic;
1 per cent Feported a 'fairly good time'; and only foHS
children said they did not enjoy the camp experience.

Other affective domain studies examined individual change
through case studies, such as Gower'shl study of Jimmy, the problem
child, or Davis'h2 study on sociometric change in friendship as a
result of an outdoor experience. Like most studies in outdoor educa-
tion, these studies further only the educational goals in the affec-
tive domain, but indicate no meaningful changes in the cognitive

domain, Extensive investigation of research studies, theses, dis-

sertations, educational journals, and the Bibliography of Theses

and Dissertation: Recreation, Parks, Camping, and Outdoor Educaticn,h3

revealed only one study that statistically measured students' increase

in cognitive understanding as a result of an outdoor experience. This

study by Hoesemahh experimented with two methods of teaching arithmetic.

40rpi4., p. 9.

thom Gower, "A Good Day in Camp," California Journal of Ele-
mentary Education, 28:87-91, November, 1957.

hz0.'L. Davis, "Effect of a School Camp Experience on Friend-
ship Choices," The Journal of Educational Sociology, 33:305-13, March,
1960.

h3Betty Vander Smissen and Donald V. Joyce (ed.), Bibliogravhy
of Theses and Dissertations: Recreation, Parks, Camping, and Qutdoor
Education, (Washington, D.C.: National Recreation and Park Association,
1970).

hhHarold L. Hoesema, "Arithmetic Outdoors . . . Does it Make a
Difference?", Illinois Journal of Education, 55:18-19, December, 196lL.
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A control group was taught exclusively indoors while the experimental
group included experiences in the out-of-doors. Each group was sub-
jected to a pre- and post-test examination, and each group achieved
significant gains in reasoning and comprehension. In the experimental
group, a significant difference was found in computational skills, and
when the two scores were combined, the experimental group total score
was still found to be significant at the .0l level.

After establishing the fact that significant gains in computa-
tional skills had been achieved, Hoesema addressed himself to the
issue of why he considered these cognitive gains took place.

Hoesema stated:

An informal setting, such as the out-of-doors, provided
for more interaction among the students. Students freely
discussed methods and compared results as well. Some stu-
dents spent as much time or more time in calculating and
checking their problems outdoors than the group who were
working strictly from the textbook. Comparing results, in
many instances, indicated that a particular answer was not
reasonable; thus necessitating recalculation. Most students
were very much concerned about right or reasonable answers. 5

Studies such as Hoesema's are vitally needed so that a better
understanding may be achieved of enrichment of curriculum content and how

that content relates to outdoor education.

Measuring Cognitive Understanding. Literature in the area

of human cognitive understanding revealed that the use of question-

naires and written test instruments cannot adequately measure cognitive

l5]:1:5_:1., p. 19.
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understanding because its origins were based in sensory psychology.
Koffka,l6 the father of Gestalt psychology, stated that an
organism's cognitive understanding of its environment originates
from the organism's consciousness of objects in its perceptual field
and their relationship to that particular organism. The organism,
according to Koffka, existed concurrently with its environment and,
therefore, its perception of the real geophysical world determines
the organism's behavior. In support of this, Koffka stated:
If anyone wants to speak of the animal's consciousness
instead, he must apply this word to those objects which we
call behavioural environment. Thus the dog's consciousness
in chasing a hare would be 'a hare running through a field,'
the ape's consciousness in trying to obtain the suspended
fruit would be 'a stool standing in that corner,' and so
forth. The field and the hare, the stocl and the fruit, by
being called conscious, or objects of consciousness, must
not therefore be considered as someibing within the animai,
if this has the meaning of a behavioural, or experienced,
within, L7
The renowned Cestaltist believed that it was the organism's ability
to perceive and internalize objects, to feel sensory patterns, while
participating in a focused task, that moved the organism from con-
scious awareness of a single event to the understanding of cause-
and~e{fect relationships between events.
Lewin,hB a fellow Gestaltist, believed that a focused task

relationship existed between the organism and his environment, which

was essential for the organism to develop structural concepts about

LOurt Koffka, Principles of Gestalt Psychology, (London:
Routledge and Kegan Paul, Lts., 1935).

UT1bid., p. 35.

b8urt Lewin, Principles of Topological Psychology, (New York:
McGraw-Hill Book Company, 1936), p. 1l.
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his environment. Lewin believed the organism's environmental inter-
play, described as life space when internalized, provided the organism
with a somewhat distorted conceptual understanding of the geophysical
world around him,

Lsﬁin stated:

If one represents behavior or any kind of mental event

by B and the whole situation including the person by S, then

B may be treated as a function of S : B = £ (S). In this

equation the function f, or better its general form, represents

what one ordinarily called a law. If one substitutes for the

variables in this formula, the constants which are character-

istic for the individual case, one gets the application to the

concrete situation . . . One can hope to understand the forces
_ that govern behavior only if one includes in the representation

the whole psychological situation.

In psychology one can begin to describe the whole situation
by roughly distinguishing the person (P) and his environment
(E). BEvery psychological event depends upon the state of the
person and at the same time on the environment, although their
relative importance is different in different cases. Thus we
can state our formula B = f(S) for every psychological event
as B = f(PE). The experimental work of recent years shows
more and more this twofold relationship in all fields of psy-
chology. Every scientific psychology must take into account
whole situations, i.e., the state of both person and environment.
This implies that it is necessary to find methods of representing
person and envirorment in common terms as parts of one situation.
YWe have no expression in psychology that includes both. For the
word situation is commonly used to mean environment. In the fol-
lowing we shall use the term psychological life space to indicate
the totality of facts which determine the behavior of an indi~-
vidual at a certain moment .49

To clarify life space for its relevancy tc this study:
1. The classroom is a manipulated environment which contains

many individual life spaces focused on a common task, learning the

Y1bid., p. 35.
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‘curriculum content being presented in a classroom.

2. Measuring the students' and the teacher's cognitive oral
behavior during the presentation of the content area of a curriculum
provides a method of representing the person and the environment in
common terms as part of one united situation.

3. Thus, the measurement of the achievement, of deeper insight
and greater understanding of any curriculum content presented in
classroom can therefore be achieved by comparing the cognitive level
of the teacher's presentation to the cognitive level of students' re-
sponses in any given time period

Therefore, B = f(PE) expressed a method for measuring the cog-
nitive influence of a particular curriculum process. on specific types
of human behavior, e.g., students' cognitive understanding of ecolog-
ical concepts. Lewin warned that consequential changes of events in
the geophysical world outside of the organism's focused-task could pro-
vide drastic changes in the organism's cognitive perception of reality:

One can roughly distinguish two cases in which the life

space is influenced from the outside: (1) the influence can
occur by way of a perceptual process usually leading to a
change of the cognitive structure of the field with reference
to the object in question; (2) the influence can be a gross
somatic one. A stone may hit a person and cause injury or
loss of consciousness. This stone need not necessarily ap-
pear in the perceptual field of the person . . . . Certainly,
the perception of a physical object and an injury inflicted
by a stone are events of very different character. But the
effect of a perception also may go beyond a change of the
cognitive structure of the life space. It may, for instance,

produce a change of the goal and lead to a change in the per-
son's direction of action,

50Ibid., pp. 27-28.
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This development of the students' cognitive understanding of
his living enviromment over time was best described in Flavell's51

book, The Developmental Psycholozy of Jean Piaget, which went beyond

the scope of this study in describing the sequential. order in which
cognitive development, from childhood to adulthood, occurred. Flavell
reported that human acquisition of a vocabulary allowed for more mental
manipulation, more abstract cognitive skills of hypothesizing, and
bette; prediction of causal relationships between objects in a hypothe~-
tical set of circumstances. Flavell described how internalized verbal
structures increased reorganization of knowledge, which increased the
rate of the assimilation of new knowledge into cause-and-effect rela-
tionships:

Cognitive progress, in the Piaget system, is possible
for several reasons. First of all, accommodatory acts are
continually being extended to new and different features of
the surround. To the extent that a newly accommodated~to
feature can fit somewhere in the existing meaning structure,
it will be assimilated to that structure. Once assimilated,
however, it tends to change the structure in some degree and
through this change make possible future accommodatory exten-
sions. Also, as discussion of schemes will show, assimilatory
structures are not static and unchangingz, even in the absence
of envirommental stimulation. Systems of meanings are con-
stantly becoming reorganized internally and integrated with
other systems. ... . What prevents the organism from master-
ing, in one fell swoop, all that is cognizable in a given
terrain? The answer is that the organism can assimilate only
those things which past assimilations have prepared it to as-
similate. There must already be a system of meanings, an ex-
isting organization, sufficiently advanced that it can be
modified to admit the candidates for assimilation which accom~
modation places before it.”?

51John H, Flavell, The Developmental Psychology of Jean Piaget,
(Princeton: D. Van Norstrand Co., inc., 1963).

Szlbid., ppo h9-50-
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Students' cognitive understanding of curriculum, therefore,
may be described as students' adjustment in the perception of the geo-
physical world due to changes in accommodation, of already existing
logico~deductive structures, based on verbal understanding. Plaget,

in The Mechanics of Perceptibn,53 concluded that when the human organ-

ism encounters a concrete situation in which he can apply abstract
logico-deductive structures, he learns. Successes or failures allow

the human organism to reevaluate his verbal understanding, to decen-~
tralize his beliefs, and allow for modification of his logico-deductive
structures. Therefore, alteration in perceptions, through multi-sensory
learning experiences, has an implication for cognitive understanding at
all cognitive levels. Piaget surmarized his findings by stating:

In the end, the relative adequacy of any perception to
any object depends on a constructive process and not on an
immediate contact. During this constructive process the
subject tries to make use of whatever information he has,
incomplete, deformed or false as it may be, and to build it
into a system which corresponds as nearly as possible to
the properties of the object. He can only do this by a
method which is both cumulative and corrective, and which,
in perception, is based on decentration or on a considera-
tion of successive centrations which correct one another's
deformations. It is of great interest to find this event
of decentration occurring even at the perceptual level,
because it appears in one form or another as a necessary

condition for cognitive agﬁptation at all levels of the
elaboration of knowledge.

Students' increase in cognitive understanding, therefore, appeared to

be the students' increased ability to hypothesize cause and effect

53jean Piaget, Mechanics of Perception, (New York: Basic Books,
Inc., 1969).

Sh1vid., p. 365.
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relationships from the information presented in the classroom,
A measurement of students' cognitive understanding of curri-
culum content being taught required measuring students in the act of

free expression. Bloom, in the Taxonomy of Fducational Objectives:

Cognitive Domain, discussed the means and methods of using cognitive

taxonomies, when he stated:

One may take the Gestalt point of view that the complex
behavior is more than the sum of the simpler behaviors, or
one may view the complex behavior as being completely ana~-
lyzable into simpler components. But either way, so long
as the simpler behaviors may be viewed as components of the
more complex behaviors, we can view the educational process
as one of building on the simpler behavior. Thus, a par-
ticular behavior which is classified in one way at a given
time may develop and become integrated with other behaviors
to form a more complex behavior which is classified in a dif-

ferent way. In order to find a single place for each type of
behavior, the taxonomy mmst be crganized from simple to com-
plex classes of behavior. Furthermore, for consistency in
classification, a rule of procedure may be adopted such that
a particular behavior is placed in the most complex class

which is appropriate and relevant.
Bloom felt that his taxonomy of education objectives in the cognitive
domain would help clarify and create an understanding of known types

of behaviors in education. The Bloom's Taxonomy of Educational Objec-

tives: Cognitive Domain has been used as a ranking instrument in the

classroom even though it was not designed for this purpose. Bloom
stated:

Some research workers have found the categories of use
as a framework for viewing the educational process and an-
alyzing its workings. For instance, the AERA Committee on

55Bloam, op. cit., p. 16.
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Criteria of Teacher Effectiveness suggests its use in ana-
lyzing the teacher's success in classroom teaching. Bloam
used them in analyzing the kinds of learning that take place
in class discussions. Equally important, the psychological
relationships employed by the classification scheme are sug=-
gestive of psychologzical investigations which could further
our understanding of the educational process and provide in-
sight into the means by which the learner changes in a speci~
fied direction.

But any of these uses demands a clear understanding of
the structure of the taxonomy, its principles of construc-
tion, and its organization.

V. THE TAXONOMIC APPROACH

In Mirrors for Behavior, by Simon and Boyer,g? taxonomic models

are presented which were designed to indicate changes in classroom be-
havior as they occurred as a result of a curriculum process. Through a
measurement. of the frequency of occurrence of a certain type of classroom
behavior over time, changes in specific types of behavior could be noted.
Simon and Boyer,58 members of the Research for Better Schools,
Inc., outlined twenty-six such observational models in Volume One of

Mirrors for Behavior.

Simon and Royer stated:

Classroom interaction analysis systems are a relatively
new data collection technique. The lengthy bibliographical
section of this wvolume is an indication of the rapidly grow-
ing interest of the educational researcher and not the anti-
quity of the technique. This volume contains an overview of

56B1oom, op. cit., p. 3.

5TAnita Simon and Gil Boyer, Mirrors for Behavior, (Philadelphia:
Research for Better Schools, Inc., 1967).

58 1bid.
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the field, a synthesis of the developments to data, a prog-
nosis of future use, an annotated compilation of twenty-six
instruments representing a variety of approaches both in the
affective and cognitive domains, and an extensive biblio-
graphy of reports of research and teacher training activities
using classroom observation instruments.

It should be noted that this collection is not intended
as a book of readings, but rather as a reference for the re-
searcher and student concerned with the development and ap-
plication of these instruments.59

The Mirrors for Behavior now contains seventy-nine classifica~-

tion models, most of which have been extensively tested in actual field
use. Each taxonomy presented was designed to analyze a specific class-

room behavioral occurrence.

The Florida Taxonomy of Cognitive Behavicr,60 as designed by

Brown was designed to measure the level of both the teachers' and stu-

dents! cognitive oral behaviocr in the classrcom. Brown's premice wa

that his taxonomy would measure the levels of cognitive understanding
existing in any classroom setting, and would describe at what level

this classroom behavior occurred:

It has long been assumed that the school's main task
has been to promote intellectual activity, yet the prob-
lem in the analysis of the cognitive behavior in the
classroom have been difficult to solve. The search for
a system which would enable an observer efficiently and
effectively to view and to record the cognitive behavior
of teacher and students in relevant terms has been an
arduous one. This is the contribution which the developers
of the Florida Taxonomy of Cognitive Behavior have made--to
take a widely used and accepted theory of cognition and
develop a system designed to measure the cognitive behavior

5951m0n and Boyer, op. cit., Vol. 1, "Preface.”

60Simon and Boyer, op. cit., Vol. 8, pp.37:1-2 to 37:2-9.
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of both students and teachers in a classroom, Based upon
the Taxonomy of Educational Objectives: Cognitive Domain,
it is a sign system comprised of items organized in a some-
what hierarchial order, from the more simple to the more
complex of cognitive activities. 1

Brown's Florida Taxonomy of Cognitive Behavior provided the

best approach for measuring changes in students' cognitive understand-
ing of ecological concepts. Brown's reflection of Bloom's taxonomy of
the cognitive domain assured that results could be translated into mean-~
ingful educational objectives. Brown modified Bloom's taxonomy into a
classroom observational instrument:

The items which comprise the Taxonomy reflect seven levels
of thinking or cognitive behavior. They are labeled Knowledge,
Translation, Interpretation, Application, Analysis, Synthesis,
and Evaluation, These levels follow the system developed by
Bloom and others in their handbook, with the exception of the
translation and interpretation levels which Bloom inelnded
under the heading of comprehension, However, translation and
interpretation represent distinct kinds of thinking and are
treated as separate levels in this instrument.

These levels of cognitive behavior are assumed to represent
increasingly complex intellectual skills and are somewhat hier-
archial in the sense that the learner must acquire knowledge
(the lowest level) and be able to comprehend it (the second and
third levels), before he can deal with it in some manner (repre-
sented by upper levels). The assumption that these intellectual
abilities grow increasingly complex in nature does not suggest
that the upper levels are only present in the cognitive behavior
of the mature individual, but rather that they can occur in scme
form at each developmental stage, although the younger child will
deal with more concrete information as he participates in these
activities. Thus the Florida Taxonomy subscribes to the theory
that intellectual development involves both the acquisition of
knowledge and its utilization; there are distinct and discreet
intellectual abilities which must be employed in this utilization;

61simon and Boyer, op. cit., Vol. 8, pp. 37:1-2.
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these abilities can be discriminated and many may occur
in some form at each developmental stage of the child,52

A copy of Brown's Florida Taxonomy of Cognitive Behavior will

be found in Appendix A, page 66.

VI. SUMMARY

The purpose of the review of the related literature was to in-
vestigate how an outdoor experience, called an exploratory field trip,
produced a change in students' cognitive understanding of curriculum
content, and to investigate the Gestaltist approach for evaluating stu-
dents' cognitive understanding. The use of a cognitive taxonomy to
measure change in students' cognitive oral behavior in the classroom
was also discussed. This chapter specifically researched the existing
literature with respect to pre-planning and follow-up experiences to
ascertain a way to clarify and evaluate meaningful cognitive understand-
ing resulting from an innovative outdoor experience. Students' increased
ability to interact in an outdoor setting and the instructor's ability to
plan and direct the types of experiences the students should encounter in
the out-of-doors were found to be central issues in inereasing students!

understanding of curriculum content being taught,

6251mon and Boyer, op. cit., Vol. 8, pp. 37:2-4.







CHAPTER III
METHODOLOGY

This research project was designed to study the effects of an
outdoor education sensory experience on changing the level of students!
cognitive understanding of ecology. Specifically, this research project
was limited to the study of the effects of the exploratory field trip
curriculum process on a class of sixth grade elementary school students.
It was expected that the subjects would perform at higher cognitive
levels in their study of ecological communities as the result of this
exploratory field trip experience. It was further recognized that no
experimental controls could be provided to change the cultural and
socio-economic background of the students; therefore, the following

description of the population is provided.
I. DESCRIFTION OF POPULATION

The sixth grade class under investigation consisted of eleven
boys and nine girls of lower socio-economic background as determined by
the school's grant of federal funds under Title I of the Elementary and

Secondary School Act of 1965. Nine of the students had Spanish surnames.
ITI. SELECTION OF THE SITE AND INSTRUCTIONAL PROGRAM

Albuquerque Public Schools' Bxploratory Field Trip consisted of
an outdoor experience at the Envirommental Education Laboratory and pre~

arid post-field trip experiences. Albuquerque Public Schools' Environmental
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Education Laboratory was selected for the following reasons:

1.

24

3.

The Laboratory provided an established outdoor
education setting which was used daily by the
school system.

The Laboratory provided a setting where the out-
door exploratory field trip experience was in
use.,

The objectives of the program tried to enrich
students' understanding of abstract concepts in
ecology through concrete experiences in the out-
of-doors.

The program already had a curriculum guide which
included suggested pre~field trip and follow-up
experiences. '

The program had specific curriculum content. The
classroom and Laboratory provided a constant set-
ting in which many extraneous variables would re-
main constant during the observation period.

III. SELECTION OF THE RESEARCH DESIGN

The study of the change in the level of students' cognitive

understanding of the ecological concepts being taught required the

recording of data over a sufficient time period to minimize the pos-

sibility that measured changes were the result of spurious factors

and not the hypothesis under investigation. Periodic measurements

over a sufficient time period were needed to denote change in the cog-

nitive complexity of students' dialogue in the classroam.,

The research design was a modification of the Campbell and

Stanley Research Design Number Seven, (0 0y 05 Q) X 0g 0g O; 0g)e

The Albuquerque Public Schools' Exploratory Field Trip had three
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.pre- and post-field trip lesson plans. The Campbell and Stanley de~-
sign called for four such plans; therefore, the Campbell and Stanley
research design was modified to fit the research setting under inves-
tigation (0 02 03 X O Og Og) and to further control the effects of
history.
Stanley and Campbell stated:
The essence of the time-series design is the presence
of a periodic measurement process on some group Or indi-
vidual and the introduction of an experimental change into
the time series of measurements, the result of which are
indicated by a discontinuity in the measurements recorded
in the time series.
It can be diagrammed thus:
01 05 03 0, X 05 Og 07 08.63
. According to Campbell and Stauiey the *{ime series” design
provided adequate control for internal and external validity of the
data collected, except for history; that is, in “time series” research
studies there was a greater possibility for intervening and uncontrolled
experiences to effect the results of the study, particularly as the
measured events were further removed from the experimental trea.tment-.6h
The effects of history in this study were accounted for in
several ways. The fact that the subject matter under investigation
by the class was adaptation, change, and interdependency in ecological

communities somewhat limited other possible sources of information re-

garding these topics of environmental awareness. Most of the knowledge

63Campbell and Stanley, op. cit., p. 37.

6thid., p. 39.
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regarding these ecological concepts would have to come through the
classroom discussion periods and the investigation in the out-of-
doors. Television and radio programs were monitored during the
nine-day observation period (0y 0y 03 X 0), Og 0Og) which spanned
from Monday, May 9, 1972, to the following Tuesday, May 16, 1972.

No radio or television programs were noted which dealt specifi-
cally with adaptation, change or interdependency in ecological com-
munities or in the explanation of what constituted an ecological zone.
A significant increase in higher level cognitive oral behavior during
the observation before the outdoor experience would indicate that some
extraneous stimuli other than the outdoor experience influenced the
students' behavior and thus the effects of the outdoor experience would
be difficult to justify. Experimental isolation was declared, however,
due to the safeguards inherent in the consistency of the setting and in
the control of extraneous variables which, if uncontrolled, might pro-

vide support for a rival hypothesis.
IV. USE OF THE OBSERVATIONAL INSTRUMENT

The classroom dialogues from six tape-recorded classroom ses-
sions were translated into frequency marks and tabulated according to

the seven weighted categories of Brown's Florida Taxonomy of Cognitive

Behavior, see Appendix A, page 66. Brown stated:

The Florida Taxonomy of Cognitive Behavior is an obser-
vational instrument consisting of fifty-five items which
describe cognitive behavior that can be evidenced by both
pupils and teachers in classroom situations. The observer's
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task is to identify and record these behaviors as they occur
within specified time periods. The mechanics of using the
instrument are simple. There are five separate six-mimute
recording periods in each thirty-minute observation. The
observer records behavior as it occurs, checking each item
of teacher behavior as it occurs, checking each item of
teacher behavior and students' behavior in the appropriate
column as it happens. Items which describe behaviors that
did not occur or for which a discrimination cannot be made
are left unmarked, A particular item is marked only once
in a given six-minute period, no matter how often that
specific behavior occurs. If a behavior is represented

by more than one item, all items that are ummarked are
checked. If a behavior does not fit into the framework of
the instrument, it is ignored. At the end of the thirty-
minute period, the recorded teacher behaviors and pupil
behaviors are tallied to produce a record of the cognitive
activities which have taken place during the observation.65

The seven categories of the Florida Taxonomy of Cognitive Be-

havior were:
1. (1.10) Knowledge of Specifics

(1.20) Knowledge of Ways and Means of Dealing
with Specifics

(1.30) Knowledge of Universals and Abstractions
2, (2.00) Translation
3. (3.00) Interpretation
L. (L.00) Application
5. (5.00) Analysis
6. (6.00) Synthesis
7. (7.00) Evaluation
Below are some pertinent examples taken from the six classroom tape

recordings:

65Simon and Boyer, op. cit., pp. 37:2-9.
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(1.10) KNOJWLEDGE OF SPECIFICS (recall)
Teacher
"What was one of the things we were talking about yesterday?" (1.10)
Student A
"Change." (1.10)

(1.20) KNOWLEDGE OF WAYS AND MEANS OF DEALING WITH SPECIFICS
(recall in sequential order, or pattern)

Teacher

"When we were on our field trip to the mountains, what did we see
first, before we saw the squirrel?" (1.20)

Student, B
"Vanilla trees."™ (Ponderosa Pine) (1.20)

(1.30) KNCGWLEDGE OF UNIVERSALS AND ABSTRACTIONS
(states general principie or law)

Teacher

"dhy wouldn't we find trees in the desert?" (1.30)
Student C

"Trees need water to live." (1.30)

Student A

"It's too hot in the desert." (1.10)

Student D

"Birds don't plant trees in the desert." (1.30)
(2.00) TRANSLATION (part-for-part retention)

Teacher

"Remember yesterday we were talking about similarities and dif-
ferences. What did we say?" (1.10)
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Student E

"Some people were taller and shorter, and some kids were fat and
skinny." (2.00)

(3.00) INTERFRETATION (reordering knowledge ~ new viewpoint)
Teacher

"John, can you tell us, in your own words, what we mean by
adartation.” (3,00)

Student E

"It's like adjusting to the weather. Like wearing a heavy coat
in the winter." (3.00)

(4.0O) APPLICATION (use of abstractions to solve concrete problem)

. Teacher

"When we were on our field trip to the mountains, what things did
we find living in the Sonorian zone?" (1.10) "Why?"™ (2.00)

Student C

"Cactus." (1.10) MBecause it was dry up there." (L.00)

(5.00) ANALYSIS (breaking problem into parts)

Teacher

"What would happen if we shot all the woodpeckers in the forest?" (3.00)

Student F

"The woodpeckers eat bugs, so the bugs would become overpopulated and
eat up the forest." (5.00)

(6.00) SYNTHESIS (putting together parts to find a solution to a
problem, )

Teacher

"dhat are the things we could do to get rid of our trash problem?*®
(6.00) ™idhat's wrong with that?" (7.00)
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Student E

"Burn it." (6.00) "Oh! You would have air pollution because of
the smoke from the fire." (6.00)

7. (7.00) EVALUATION (judges a situation according to a set of eri-
teria.)

Teacher

"Is there anything else you think is important, and we should talk
about?" (1.10)

Student E

"I would like to know more about how the leaves got bigger as we
went up the trail, because of more moisture." (7.00)

Students' responses could not have been as accurately ranked
without knowing in what context the teacher's question was asked.
Questions, by their nature, anticipate an answer. Questions were

ranked at the level it would take to provide minimally correct answers.

The use of the teacher-student interaction interval as the re~
cording unit rather than the five time units cited permitted more sensi-
tivity to change than was possible in the suggested time unit recording
method. This method permitted the plotting of cognitive mean scores of
students based on the actual frequency of occurrence in the classroom.

Brown stated that:

The Taxonomy, used by trained observers in classroom
situations, will provide data which indicates the kinds of
intellectual behavior both students and teachers are pro-
ducing and, to some extent, the frequency with which they
occur, By using the Florida Taxonomy in systematic obser-
vation, one can discover if the acquisition of information
is the central focus of the teachers and students he is ob-
serving or if they are engaged in cognitive behavior which go
beyond the memorization and recall of facts and information,66

6631mon and Boyer, op. cit., p. 37:22.
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The present study did not use the six-minute intervals as
did Brown. Rather this study investigated teacher solicitations
and the resulting student responses as a basic unit of study. The
students' responses were categorized after comparing the response
with the teacher's solicitation. The teacher's cognitive oral be-
bavior in the classroom did not enter directly into the testing of
the null hypotheses, but the teacher's questions became indicators
as to what level students' answers should be categorized. Answers
from students could be the result of rote recall or the result of
analysis, synthesis or evaluation. Only by analyzing the students'
answers with the structure of the teacher's questions was an accurate
assessment of the students' cognitive level possible. Often, students'
responses regarding the teacher's questions exceeded the teacher's

expectations. See pages L2 and k3.
V. METHODOLOGY AND STATISTICAL TREATMENT

1. The study had six observation periods in all. Observation
periods 0y, 0,, and 03 occurred before the experimental treatment X
(the field trip) and periods Qs 05, and Og occurred after the experi-
mental treatment.

2. The experimental sequence of observation-treatment-observa-
tion took place on consecutive days. Observation periods 0, 0,, and 03
took place on Monday, Tuesday, and Wednesday. Thursday was the day of

the experimental field trip. Observation periods 0y, Og, and 0Og took
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place on Friday, Monday, and Tuesday. The observations and treatment
occurred between May 9 and May 16, 1972.

3. During each observation period the classroom discussion
was recorded., The teacher's questions and students' responses were

later ranked according to the categories of the Florida Taxonomy of

Cognitive Behavior.

L. The responses for each thirty-minute time period received
a weighted rank order, one (Nx1) through seven (Nx7), and were treated
mathematically'(‘fN) to find the mean scores for each observation
period. The formula used to determine the Cognitive mean (Cm) was:

(Nl )+ (132 )+ (N3 )+ ( Nxcly )+ (Nx5 ) + (1x6) + (Nx7)
N

Cm

5. The Cognitive mean scores for each of these six half-hour
time periods were later graphed to show any change in students' and
teacher's mean cognitive level of understanding during each classroom
discussion period. Changes in cognitive mean scores are noted and
analyzed in Chapter IV.

6. To test the null hypothesis for significant difference in
students! cognitive understanding of the ecological concepts, before
and after being exposed to the outdoor experience, all frequency dis~
tributions for the six time periods were not weighted. All pre-trip
and post-trip frequency marks were treated as individual ratio of
exhibited high and low cognitive skills. Responses in categories 1,
2, and 3 were grouped together as low level cognitive skills. Response

categories L, 5, 6, and 7 were grouped together as high level cognitive
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skills. The assumption behind this statistical procedure was that
students respond to classroom questioning by reorganizing previously
experienced knowledge into more advanced cause and effect relation-
ships, one can assume that an increase in students' cognitive under-
standing of the curriculum had taken place. The increase frequency
of exhibited high level cognitive skills L, 5, 6, and 7 would indicate
that the ecological concepts of adaptation,change, and interdependency
had taken on a more functional meaning for +the students, i.e., cur-

riculum enriechment had occurred.

in
T3

3

7. By creating pre- and post-test ratios % g%
2 &

!:1Jﬁ

based on frequencies of exhibited high (Yi) and low (Xj) cognitive

skills, pre (E;) and post (E;) to the outdoor educational experience,

it was possible to convert ratio means into "pre" and "post" decimal
means and subject’ them to an "F" test to test for significant differ-
ence in students' cognitive understanding at the .05 level of signifi-
cance.

8. A Pearson Product Moment correlation coefficient was used
to check intra-rater reliability of the use of the test instrument
coefficient of stability of the "rater" and the test instrument over
time. This was achieved by "re-ranking" observation tape O1 to check
for internal consistency of ranking procedures after the last tape 06

had besen ranked. See Appendix C, page 92.
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VI. RATIONALE FOR THE METHODOLOGY AND

STATISTICAL TREATMENT USED

The use of a ratio mean on data collected from an ordinal
scale is not an umusual method of statistical treatment, but is foreign
to the field of education which relies more on interval data. Ratios were
used to test for significant differences between pre~ and post-test data.
Ratios are based on proportions rather than on equal interval scales.
Glasser and Stanley stated:

Ratio measurement differs from interval measurement only
in that the zero point is not arbitrary but indicates total
absence of the property measured. The measurer can perceive
the absence of the property, and he has a unit of measurement
with which he records differing amounts of the property.
Equal differences between the numbers assigned in measurement
reflect equal differences in the amount of the property pos-
sessed by the things measured. urthermore, since the zero
point is not arbitrary but absolute, it is meaningful to say
that A has two, three, or four times as much of the property
as B,

+ « o + Most measurement in educational research and in
the behavioral sciences occurs at the nominal, ordinal, and
interval levels. Few important variables in these fields as
yet lend themselves to ratio measurement; in fact, one must
search diligently to find scales of measurement that will
satisfy the conditions of an interval scale. Occasionally,
ratio~scale variables such as time (to solve a problem or
learn a list of words), height, weight, or distance will be
of interest, but such occasions arise infrequently. You
must undertake to recognize measurement at the nominal and
ordinal levels and prepare for the problems that the analysis
and interpretation of such data present.

T6ene V. Glasser and Julian C. Stanley, Statistical Methode
in Education and Psychology, (Englewood Cliffs, New Jersey: LIrentice
Hall, Inc., 1970), p. 1l.
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This research project dealt with the statistical comparison
of the level of students' cognitive-oral behavior in the classroom.
The amount and duration of students' exhibited high-level cognitive
responses to the teacher's questions and statements were statistically
compared through the use of cognitive mean ratios. This was statis- -
tically possible because ratio means were based on a compariscn of a
specific amount of some quantity in a given space over specific, com-
parable, time periods.

In this study, an ordinal scale of seven stratified variables,
with fifty~five sub-variables, was used to measure students' cognitive-
oral behavior in a specific classroom setting and over specific time

periods. These seven categories of Brown's Florida Taxonomy of Cogni-

tive Behavior provided an ordinal scale similar to the types of ordi-

nal scales used in sociology to separate specific observed socio-economic
traits into a hierarchical scale of socio-economic groupings. All such
types of ordinal scales can be subjected to ratio-statistical treatment,
if the data produced by these scales are clustered into two categories
after the initial collection of data. Ordinal scales, although necessary
for classification of observed traits, or behavior, tend to distort the
frequency of occurrence, when converted to weighted group mean scores

and are not beneficial when testing for significance. To eliminate this
within-factor level-combination distortion, and to achieve a more true
reading of the frequency of occurrence of high level cognitive skills,

ratio means were used as a test of significance difference in students!
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cognitive understanding before and after the field trip experience.

This process provided for greater sensitivity in comparing
students' change in cognitive-oral classroom behavior based on a
time interval, rather than distortions brought about by mixing weighted
categories with frequencies of occurrences. Therefore, the use of a
ratio mean reduced the chances that the null hypothesis was rejected
because of the influences from weighted categories rather than on the
mumber of specific occurrences observed within a specific stipulated
time period.

Glasser and Stanley pointed out that the process of reducing
distortion in classification systems, due to within-treatment variables
caused by weighted categories, can be reduced by regrouping previously
collected data into an Mall or none" classification system based on
comparison of the basic experimental unit used when the total cate-
gories were used. Glasser and Stanley stated:

We call an ordinal scale variable used as an explicit

factor in the experimental design, such as a socio-economic
status of each experimental unit, a STRATIFYING VARTABLE.
There might be five levels, such as high, upper middle,
middle-middle, lower middle and low socio-sconomic status,
creating a five level classificatory (i.e., not manipulated)
factor.

An interval or nearly interval scale or a ratio scale

can be used to yield what is called a leveling variable.

To reduce within-factor level-combination variability, one
may group the experimental units before the experiment be-
gins on something, such as measured reading comprehension
or height, that is expected to correlate well within treat-
ments with the outcome measure of the experiment. If there

are T levels of a treatment factor and LT experimental units,
one would arrange the experimental units from highest to







lowest on the pre-measured factor into L levels. Within
each such level, one experimental unit would be assigned at
random to each of the T treatments (i.e., the T levels of
the manipulated variable), creating one replicate of an

L X T design. If the measures of the leveling factor do
correlate significantly greater than zero with the outcome
measures, then (as in the twip design outlined above) the
within-treatment variability will be reduced significantly.

Alternatively, one might choose to use N = nLT experi-
mental units, where n is greater than 1, (In the above
paragraph, n = 1.) Then one would group the N experimental
units, from highest to lowest, into L = N/nT sets, and
would assign at random n experimental units to each treat-
ment within each level. This would permit testing the in-
teraction of levels with treatments, which the n = 1 design
does not allow directly}68

A statistical system based on measurement of the frequency of

occurrence of a single group of traits (high level cognitive skills)
was more pre-disposed to the use of the ratio means in testing for
significant diiferences between two different group scores, than

interval statistical procedures traditionally used in education.

The "F" test was used to test the significant difference between pre-

trip and post-trip data. This provided the most logical procedure for

testing for significance (i.e., testing a ratio mean, with a ratio

mean).

681bid., pp. L93-495.







CHAPTER IV
PRESENTATION AND ANALYSIS OF THE DATA

The data in this study was presented in the form of cognitive
mean and ratio mean scores. The graphic comparison of students' cog-
nitive mean scores is presented in Figure 1, page 5k, through Figure 3,
page 57, to provide a basis for analysis of students' increased under-
standing of the ecological concepts being presented during the research
period.

The mull hypothesis was, as indicated earlier, there would be no
significant difference between the mean cognitive level of sixth grade
students' understanding of ecology before and after being exposed to a
one-day exploratory field trip. The test of the null hypothesis was
achieved by comparing the change in the frequency of exhibited high
level cognitive skills before and after the students were exposed to
this outdoor exploratory experience.

This was achieved through the use of pre~ and post-trip ratio

means

H%!PH
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N
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See Table 2, page 59.

I. PRE-OUTDOOR EXPOSURE DATA

The three pre-outdoor exposure periods had cognitive mean scores

which were somewhat homogeneous. Observation periods 01 to 03 represent
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the level of students' cognitive understanding of ecological con-
cepts previous to their exposure to the exploratory field trip ex-
perience. Figure 1, page S, indicated that students' cognitive
level of classroom dialogue moved from the cognitive mean of 1.413
to 1.551. This was a difference of .13L.

The rate of students' increase in cognitive understanding of
the ecological concepts remained rather constant, regardless of the
fluctuat;ons in the teacher's level of presentation during each ob-
servation period. See Figure 3, page 57.

This would tend to indicate that students' progress in under-
standing the ecological concepts depended more on what the students
did as a group in response to the teacher's message, rather than on

the cognitive level of the teacher's presentation.
II. POST-OUTDOOR EXPOSURE DATA

During the post-outdoor exposure periods O) to 06 students!
cognitive mean scores showed an increased amount of fluctuation.
Figure 3, page 57, indicates the students! cognitive understanding
of the ecological concepts jumped from 1,551 during the 03 observation
period to a cognitive mean score of 2,541 during the o) observation
period. This was a difference of .990 as compared to the L13L dif-
ference achieved over the three observation periods previous to the
ocutdoor exposure.

During the post-outdoor exposure period there was a greater

frequency of exhibited high cognitive skills as a result of students'
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investigation of three ecological commnities located on the Sandia
Mountains. The teacher's cognitive mean score during the Oh obser-
vation period lagged far behind the level of the students' cognitive
mean scores. Figure 2, page 56, illustrated a slight decrease in
students' cognitive understanding of the ecological concepts which
occurred between observation period 0y and 05. The Oh observation
period had a reading of 2.541 and the Og reading was 2.250, This
tendeq to indicate that the influence of the outdoor experience on
cognitive understanding diminished as the amount of time lapsed be-
tween the students' exposure to the out-of-doors and the follow-up
experiences.

Observation period 06 indicated a sharp decline in the post-
outdoor'exposure slope line. This was felt to be due to the change
in both the topic under discussion and the classroom procedure.
Period Og included a 17-minute slide presentation by the Coors Beer
Company on the recycling of alumimm cans, followed by a discussion
period. The topic had changed from adaptation, change, and inter-
dependency in ecological communities to the concept of recycling,
and specifically to the recycling of aluminum cans. Students' cogni-
tive mean scores dropped from 2.250 during the Og observation period
to 1.00 during the Og observation period. This was a radical change
in method, procedure, and topic; therefore, observation period 06 was
considered to be a part of a new curriculum series and a radical
departure from the old curriculum pattern. Such a departure was felt

to be ultimately beneficial to this study by yielding additional clues
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regarding the exploratory field trip process. The conclusion was that
the increase in students' cognitive understanding of ecological concepts
occurred only when outdoor experiences were closely related to topics
which had been previously discussed in the classroom during the pre~
planning stages and that the follow-up experiences must be linked to

both the pre~planning and the outdoor experience.
ITII. TESTING OF THE NULL HYPOTHESIS

The null hypothesis, that there would be no significant difference
in-students' cognitive understanding of three ecological concepts be-
fore and after being exposed to a one-day exploratory field trip exper-
ience of three ecological communities on the Sandia Mountains, was
tested By the use of a pre- and post-trip ratio means. Comparing the
number of high and low cognitive skills exhibited by students before
and after being exposed to the outdoor exploratory experience, allowed
for the computation of fractional ratios, See Table 2, page 59.

The pre-outdoor exposure ratio mean of 2% was compared to the
post~outdoor exposure ratio mean of %% which separated rote recall
skills (1-2-3) from problem solving skills (L4-5-6-7) based on the

seven-point scale of Brown's Florida Taxonomy of Cognitive Behavior.

Students exhibited problem solving skills only once during
the pre-~field trip period, as compared to twelve times during the

post~outdoor exposure periods. The pre-field trip period, the ratio
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I
Pre-Trip Ratio X* | Post-Trip Ratio X-
Cognitive Skill Levels = | =.
Y | I
Sg, (97.000) | s1, (6.000)
i
T
1.00 Knowledge 20 25 19 ! 18 25 7
Low |
2.00 Translation 7 5 8 2
(Recall |
Skills) 3.00 Interpreta- I
tions 1 6 6 , 3 17
x I
i i
------------- L . (97.000)=2L : - (6.000)=%-
g 1 Y
[
l_
High 4.00 Application 1 ! 3 2
(Problem 5,00 Bnalysis | 1
Solving
Skills 6.00 Synthesis 1 Ly
b 7.00 Evaluation l 1
Time Periods Ol 02 03 X Oll. 05 06

DEFINITIONS OF SYMBOLS

X5 = low level cognitive skills

Y; = high level cognitive skills

N = frequency of students' cognitive
oral responses

x1 . :

EI = Sgo = pre~-trip ratio mean

%7 = S1, = post-trip ratio mean

TABLE 2, PRESENTATION OF THE DATA AND THE TEST OF THE NULL HYPOTHESIS







60
.mean of 97.00 was compared to the post-field trip period ratio mean
of 6,00, Through the use of an "F® test, a significant difference
between the two group mean scores was found to be significant at the

.05 level,

Sg? 97.002 91,09
F = —s F = F =
Slz ) 6.00 ’ 36

F = 261.333.

The mull hypothesis, that no significant difference in the
cognitive level of students' understanding of the ecological concepts
would occur as a result of the students' exposure to an outdoor ex~-
ploratory field trip experience, was rejected at the .05 level. The
alternate hypothesis, that the outdoor exploratory field trip exper-
ience did make a difference in students' cognitive understanding of

the ecolozical concepts being taught, was accepted.
IV. SUMMARY

In this chapter, the data regarding the participation of a
class of sixth grade elementary school students in the Albuquerque
Public Schools' Environmental Education Laboratory was presented and
analyzed. The study was designed to see if students obtained higher
levels of cognitive understanding of ecological concepts regarding
ecological communities, as a result of a one-day exploratory field
trip of Albuguerque Fublie Schools' Envirommental Education Laboratory

in the Sandia Mountains.
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A modification of Campbell and Stanley's Time Series Research

Design69 and the use of Brown's Florida Taxonomy of Gognitive'Behavior?O

revealed that the students did achieve a deeper cognitive understanding

of the ecelogical concepts being taught as a result of exposure to an

exploratory field trip experience.

69Campbell and Stanley, op. cit., Chapter I.

70Simon and Boyer, op. cit., Chapter I1I.







CHAPTER V
CONCLUSIONS AND RECQMMENDATIONS

This study was concerned with the use of cognitive enrichment
of ecological concepts through the use of the out-of-doors. Specifi-
cally, this study applied the exploratory field trip curriculum process
to a class of sixth grade elementary school children to ascertain if an
experience in the out-of-doors would significantly influence the level
of students' cognitive understanding of the ecological concepts being
taught by their instructor.

The Review of Related Literature, Chapter II, indicated that
outdoor cognitive enrichment was due to an increase in students! inter-
actions with concrete objects while in the out~of-doors and to the link-
ing of these outdoor encounters to the classroom curriculum content.

A time series design, consisting of six observation periods
(01, 0p, 03 X 0Oy, O, 0g) was used to note changes in students' class-
room dialogue, after an outdoor exploratory field trip experience,

Brown's Florida Taxonomy of Cognitive Behavior was used to ramnk each

of these six tape recorded sessions into a hierarchical classification
system separating rote recall skills from problem solving skills.

Analysis of the data revealed that an increase in the cognitive
level of students' understanding of the ecological concepts had occurred
as a result of being exposed to the exploratory field trip of three

ecological communities located at Albuquerque Public Schools! Environmental
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Education Laboratory. The Florida Taxonomy of Cognitive Behavior was

used to re-rank pre- and post-cognitive mean scores into ratio mean
scores which indicated a significantly greater increase in problem-
solving ability in the class after being exposed to the outdoor exper-
ience under investigation. This increase in the cognitive understand-
ing of the ecological concepts was based on the increased exhibition
of problem~solving skills, after the outdoor experience. This increase

was found to be significant at the .05 level.
I. CONCLUSIONS

1. The exploratory field trip, which was used to increase the
level of sixth grade elementary school students' cognitive understand-
ing of the ecological concepts, was found to be effective in raising
the level of the sixth grade students' cognitive understanding of eco-
logical communities,

2. The outdoor education experience had a positive influence
on the students' cognitive understanding of the ecological concepts
being taught when follow-up experiences were closely related to the
outdoor experience, and a negative influence when the follow-up exper-
ience was unrelated to the pre-planning experience.

3. Students' cognitive skills appeared to be based on a sequen-
tial order of previously understood concepts, reinforced by outdoor ex~-
periences.

L. The level of the teacher's verbal presentation in the class-

room had little effect on the level of students! responses in the
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classroom. The verbal statements coupled with visual illustrations
may have had a greater influence on students' cognitive understanding

than the verbal presentation alone,
ITI. RECQMMENDATIONS

1. Teachers who were oriented at the Albuquerque Public Schools!
Envirommental Education Laboratory should be directed to use more visual
aids in their pre-planning and follow-up sessions.

2, Additional research is necessary in other subject matter
areas to classify and clarify what particular elements of the outdoor
experience are responsible for the achievement of students' deeper in-
sight and greater understanding of the curriculum content presented.

3. Carefully controlled experimental research is needed in
the area of outdoor education so the amount and the types of students®
interactions in the out-of~doors may be correlated with high and low
gains in students' cognitive understanding of the curriculum content
being presented.

L. The role of pre-planning and follow-up experiences in out-
door education should have priority in curriculum planning. In this
study, the nature of the pre-planning and follow-up experiences appeared
to be the crucial factor in the success or failure of the achievement of
meaningful cognitive gains in the students' deeper understanding of the

curriculum content, and needs further investigation,
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S. An ongoing environmental education program is needed in
the Albuquerque Public Schools to prevent the rapid loss of environ-
mental awareness gained by the Environmental Education Lazboratory.
See Figure 3, page 57.

6. Much of the relevant literature presently in the area of
outdoor education had dealt with descriptive research and in the
measurement of changes in students' affective behavior. There was
minimal research undertaken in the area of measuring the effects of
outdoor education experiences on cognitive learning. Additiopal
studies are needed in a variety of outdoor education settings to note
what effect short and long term exposure to the out~of-doors has on
students' learning a specific curriculum content. This would help
educators in selecting the desired outdoor setting which would meet
curriculum goals.

7. Brown's Florida Taxonomy of Cognitive Behavior and Bloom's

Taxonomy of Educational Objectives: Cognitive Domain should be used

as a basis for research in the cognitive areas of outdoor education.
This would provide a common method of comparison between research

studies in this area.
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‘

FLORIDA TAXOHOMY OF COGNITIVE BEHAVIOR
Directions

The Florida Taxonomy of Cegnitive Behavior provides a framework
for observing and recording the cognitive behavior of the teacher and
students in a classroom., Your role as an observer is to watch and
listen for signs of the behavior described and to record the behavior
as it occurs,

There are five (5) separate 6=minute observation and marking
periods in each 30-minute visit to the classroom., These are indicated
by the column headings |, II, LIl, IV, and V, During pericd 1, as
you observe the behavior of the teacher and students, go down the
list of items and place a check (/) in the T column (teacher behavior)
and/or P column (pupil behavior) beside all Items you Saw occur. Leave
blank all the items that did not occur or for which you cannot make a
discrimination., A particular item is marked only once in a given
column,; no matter how many times that behavior occurs within the 6«
minute observaticn period,

Repeat this process for the secend 6~minute period, marking in
Column 11, Repeat cgain for the third, fourth, and fifth £-minute
periods, marking in Columns (11, IV, and V. Please add the total
number of (y/) recorded in Columns | through V for cach teacher or
pupil behavior and record in the columns headed 707, There may be
from 0 to 5 V' 's for each item.

Nama of Teacher

Date

School

Hema of CGbsarvar

Grade & Subject -

37.1=1
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FLORIOA TAXOUMMY OF COGMITIVE BEHAVIOR

01 [
ILE WT/ P Y/ P/ BT/ Piv/ Pl 1,10 KHOWLEDIE CF SPECIFICS

I/*/i //i/|/ 1, Resds

I/’//L,///!/’//L///’ ///1 Sonlls
!/l/i/l/i/‘ 3, ldentifies something by nama
///F /'/i 4, Deflnns meanlog of tarm
//i/ /ﬂ/i 5. Glvas a speclfic fact
L0 1 0

L=

1

o

Talls abcut an event

1.20 k"uSaLtvC OF MAYS 7ND KEEKS OF DEALIHG WITH SPECIFICS

_H_l 1/1/5/ I 7. Recoqnizes symbol
aivs /{ | 8. _Cites rule )
____ﬁ_/‘/ // /l! 9. _Gives chronaloalcal sequanca —
1/ / ‘ /!/ 10, Gives stens of orocess, doscribes mathod
‘ / /I/i/|/1l 1l._ Cites trend
\ 1000 12, SHomes elsssification svsien oo standhgdl
!/A/Aﬂm¢

. Hlam=s what fits olven svstem or standard

———

1.30 KHOWLELGE OF UNIVERSALS AMD ALSTRACTIONS

l/(/?/t/: Ih, States aenaralized concest or Idaa
// /f/|/l 15, States a orincinle, lew, theory iy
/l/f/l/‘/l 16, Tells ahcut oronztn or Structurs
/ l/ / l/ l/ J 17, _Recalls nams of prin

e, theory

2,00 TrANSLATION

]/‘/ i8. Restates In own words or briefer terms
/’A ' /1/L 19,
/ /|/i/ /‘ 20, Verbslizes frem a graphlc rorsatatn
A
/ /!/I/ / 22, Trene flg stents to 11t steats, or vica y
| E/*/ 3 / / 23, Trans_for lzna to fnae, or vlce varsa

Cives cnert exml of an shstract [dea

ztn_into gqrashie form

37.:1=2 -
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FLORIDA TAXONOMY OF CCGNITIVE BEHAVIOR

vot I!
X PIT/ 21T/ P : . e 3l e '_2____7-} 100 |HTFRPACTATION
/_/ i"/'_ 18 24, Gives reason (tells why)
’/’/_i’/ i 25, Stows similaritles, diffrncs
i /f/ {/ &~ 26. Surmarizes or concludes frm obs of evance
/I/*-//i/ ‘27. Shows cause ana effect ritnshp
/I/?/!/ i'/_ 28, Glves analoay, simile. retashor
e 1/!/'//EI/§ 29, Performs a directed task or process
4,00 APPLICATIGN
/‘/4/{/1 /I 30, Applies previous learnirqg fo new sitn
/,'/’/,1//1./3“/\i 31, Applies principle to new situation
/r/‘/‘./f /1 32, Applv abstrct knldg in a pretcl sitn
~ //i/é/i 33. ldntifs, selscts, and carriecs out process
5.00 ANALYSIS
= " =
/i_/'/}/ 1/! 34, Distngshs fact frem opinion
/l/ /i// I/‘} 35. Distngshs fact from hypotnesis
/1/{/ {~ 11 36, Distnashs cnclsn frm stmnts wch suppt it
/E /l /I /l /} ﬂ-f' ro l.l"ll.‘_\ L\.IL unstated assunation
S l///’ / /1/ 318,  Shows interaction or r-:llt:-r.-i-c-.:- of elem=nts
/[/i -} /1/ i 39, Polnts cut prticirs to istfy cnclsn
_______/I/ /i/ |//L 40, Checks hvpthss with given info
ey e ;/ I i1, Ostonshs rel frm irrelvnt Stmats
/‘/I/}//1 42. Detects error |n thinking
l/[/ﬁ/?/'l/1 L3, Infers prose, pt of wview, thehts, feelinas
l/i i §/E/|[/* Lh. Recoq blas or prepacanda
6.00 SYHTHESIS (Creativity)
|~ /{_— i_//’/l 5, Reorganizes Idr.;es, raterials, orocess
B ’
F/l/i,/:/!/] Lf, Preduces unlous cmmactn, divercent idea
-t ; 7 S T
g/"/‘/“ i i), Produces 2 plan, prpsd set of oortns
g
/l/é/i/ *./!{ L5, Deslans an apparatus
/k/i/ 5/ ’/t L9, Designs a structure
/!/[/} - //l 50, Devises cchems for classliying info
E/f; !/' '-'__i-l 51, Formulates hypotpesis, Inteliiqent quess
j; !/{/1/ '£| 52, Mrs dodetns frm abstrct s—his, prooostns
_Edli/ LA 53, Crews lnductlve ceperallzatn frm spscifes
7.00 EVALUATION
‘5/'_{/'!145_/ '1/1! g, Evaluates somathing frem evance
. i
E/J/ll/ g//ll/ IF 66, FEvaluated sewthing frea criteria
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FLORIDA TAXONOMY OF COGNITIVE BEHAVIOR

How do students and teachers spend their time in the classroom? What

goes on there? These' are the kinds of questions that systematic observation of
'claséroom behavior attempts to answer.. The classroom behavior of students and

the teacher is exceedingly complex and defied analysis until the concept of
systematic observation has been brought to bear on the problem. Systematic
observation provides a framework through which tea;hing—learning behavior capn
be viewed and assessed. Each system of observation enables the observer to
look at a classroom from a different vantage point, enabling him to focus on a
particular facet of the situation.

It has long been assumed that the school's main task has been to promote
intellectual activity, yet the problem in the analysis of the cognitive behavior

n the classroeom khave beoc

Jte

difficult to svlve, The searcn for a system which

would enable an observer efficiently and effectively to view and to record the
cognitive behavior of teacher and students in relevant terms has been an arducus

one. This is the contribution which the developers of the Florida Taxcnomy

£r

Cognitive Behavior have made--to take a widely used and accepted theory of

cognition and develop a system of observation from it. Thus the Florida Taxonomy

1
of Coanitive Behavior™ is an observational system designed to measure the

cognitive behavior of both students and teachers in a classroom. Based upon the

: : o E o : '
Taxonomy of Educational Objectives: Coznitive Domain,” it iz a sign system coum-

prised of items crgzanized in a somewhat hierarchical order, from the more simple
to the more complex of cognitive activitias.

lDevelopcd by Bob Burton Brown, Richard Ober and Robert Soar, University
of Florida, 1967.

2Bloom, Benjamin §S. axononv of Educational Obijectives: Handboeok of
Cognitive Domain New York: David McKay Cowpapy, Inc., l936.
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The Florida Taxcnomy reflects, as does the Bloom Taxonomy, an instructional

theory which postulates the teacher's basic task in the classrcom as the guidance

of students in the acquisition of knowledge and the development of intellectual

abilities and skills. This theory demands that the student go beyond the mere
\
ingestion of facts and information, to acquire methods and techniques for using

them. The learner's task has been defined as a search for appropriate informa-

tion and methods from previous experiences which are brought to bear on new

h

3 r ' :
problems. This requires (1) a background of knowledge or procedures which can

utilized, (2) some analysis or understanding of the new situation, (3) facility

e
mw

in discerning the appropriate relations between previous experiences and new
situations,(4) skills in the design and application of techniques to meet the new
situation and finally, (5) critical abilities in judging the worth or value of the
outcome of the endeavor. In other words, the student must acquire both knowledge
: and the intellectual abilities and skills teo deal with them. '
Few educators would disagree that this is, indeed, the basic task of the
. schoois. Yet 1t nas been argued that the acquisition of knowledge has dominated
education, that the majority of our institutions and their teachers emphasize the

Wi

acquiring of information and neglect the development of cognitive processes which

are needed in dealingz with knowledge. With the Florida T

of Coznitive

Behavior, it is possible more precisely to define and to measure this allegation.
The Taxoncmy, used by trained observers in classroom situations, will provide
data which indicate the kinds of intellectual behavior both students and teachers
are producing and, to some extent, the frequency with which they ocecur. By using
the Florida Taxonomy in systematic obsqu;tion, cne can discover if the acquisition
of information is the central focus of the teachers and students he is observing

or if they are engaged in cognitive behaviors which go beyond the memorization

and recall of facts and information. .

31bid. p. 38.
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Criteria for the Development of the Taxonomy

Often observational systems have been developed to meet a specific need in

a particular research situation and have been expressly tailored to meet this

-negd. In the case of the Florida Taxonomy, the purpose of development was to

design a useful and relevant instrument which would assess the intellectual be-
haviors of teachers and students in ‘the' classroom. To reach this objectiGE, a
set of criteria for the development of the system was devised. It was felt that
if an observational system is to be relevant to the task and widely useful, it
should meet certain requirements. z .

First, a classroom observational system must be based on some theory of
cognition in order that behavior can be viewed within a consistent framework.
Without this theoretical framework, the data produced by the instrument would
be difficult to interpret in a meaningful way. Second, the-system must be con-
prehensive; the items or categories which comprise the system should be so desi
thai its theoretical foundation is thoroughly represented and the kinds of
cognitive activities which occur in classroom situations be included. It must be
comprehensive also in the sense that it can be used at all levels of the educa-
tional system, from nursery school through senior high school and in all subject
matter areas. A very large order!

Another criteria which must be met is that the system must be communicatable;
it should not become so esoteric in language or_design that it can only be used
by a priesthood of the enlightened few. Thus the system and the items which
comprise it must be so devised that it can be understood and used. The data it
produces must be in a form that can be interpreted reliably and validly by
observers after a reasonable amount of training. Last, the instrument must be
practical; practical in terms of efficiency and effectiveness in training ob-
servers, practical in terms of cost of data collection, and finally, practical
in terms of scoring and treatment of éhu data produced by the system,. Thus, the

criteria set for the developuent of the Taxenomy were (1) a solid theoretical

) 37253
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foundation, (2) comprehensiveness, (3) communicability and (4) practicality.

Theoretical Foundation

The items which comprise the Taxonomy reflect seven levels of thinking ecr

; ~
cognitive behavior. They are labeled Knowledge, Translation, Interpretation, 3

Application, Analysis, Synthesis, and Evaluvation. These levels follow the system
developed by Bloom and cothers in their handbook, with the exception of the trans-
lation and interpretation levels which Bloom included under the heading of
comprehension. However, translation and interpretation represent distinet kinﬁs
of thinking and are treated as separate levels in this instrument.

These levels of cognitive behavior are assumed to represent increasingly
complex intellectual skills and are somewhat hierarchical in the sense that the
learner must acquire knowledge (the lowest level) and be able to comprehend it
(the second and third levels) before he can deal with it in some wanner (repre-
sented by upper levels). The assumption that these intellectual abilities grow
increasingly complex in nature does not suggest that the upper levels are only
preseul in the cognitive bohavics of the marure dindividual, botr vather that they
can occur in some form at each developmental stage, although the younger child
will deal with more concrete information as he participates in these activities.
Thus the Florida Taxonomy subscribes to the theory that intellectual development
involves both the acquisition of knowledze and its utilization; there are distinct
and discrete intellectual abilities which must be employed in this utilization;

these abiljties can be discriminated and may occur in some form at each develop-

mental stage of the child,

Development and Use of the Florida Taxonomy of Coznitive Behavior
In its present form the taxonomy has undergone several revisions. Initially

over ninety items were written in an attempt to include all of the cognitive

4 ; i ;
A precedent for this distinction was set by Norri
~lassroom Ouestions: What Kinds? in vhich he has used

s Sanders in his book
the Bloom system to

!

categorize the types oI questions teachers ask.

37.2-4
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. behaviors which could possibly occur in the classroom at each of the levels of
the hierarchy. fhis original complication of items was then examined to identify
those which tended to overlap or describe the same behaviors. Duplications were
removed, the language was clarified, and overlapping items were combined. The
instrument was then given a 'dry run'" by a group of potential observers observing
video-taped episodes of classroom beﬁaviors. From experiences growing out of
these sessions in which items were discussed, clarified and revised, a form
similar to the present instrument was developed to be tested in the field. A
group of twelve obser;ers was then trained to use the instrument; training was
accomplished in sessions in which video-tapes of classroom teaching was observed
and recorded by observer-trainees. The goals of training were to establish mutual
understandings of the cognitive behaviors the various items represent and to es-
tablish between observer agreement.

The first field test of the instrument was made in a single schonl svstem

in which one hundred and thirty-two classrooms at all grade levels, first through
twelve, and in all subject matter areas were observed. Each teacher was visited
for a single, 30-minute period; the observations produced 132 scores which rep-
resented the cognitive behavior of both teachers and students. The unique feature

of this field trial was that the Taxonomy was used in conjunction and simultan=-

and the Teacher Practices Observation Record. Thus there were three records made

of the same classroom situations during each observation period. Factor analyses
of the resulting data revealed that the Taxonomy does indeed mcasure aspects of
classroom behavior which were not detected by the other systems. As would be
expected, correlations were found between ce;Lain pupil and teacher cognitive
behaviors and factors of the other two systems, however, there was a clear indi-
cation that the Taxonomy reflects in essence aspects of behavior not mirrored by
the other systems.

This field test also demonstrated the comprehensiveness of the instrument to
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measure behavior at varying developmental stages of children. High level cognitive
activities were found at all grade levels, indicating not only that the instrument
could be wused successfully throughout the school system but also that even very
young children %re capable of and do perform at the higher levels of thinking.
The Taxonomy also proved to be comprchcn;ive in terms gf curriculum content. It
was found to bz applicable in subject areas dealing with the major disciplines
as well as the non-academic areas. In fact, one of the surprisés that the data
yield gave was the high cognitive level found functiecning in home-economic classes.
However, a logical consideration of the matter might have predicted this to have
been an anticipated outcome, Whereas academic subjects have historically dealt
with the acquisition of knowledge, the practical arts (such as home-economics,
industrial arts, physical education) have tended to stress the applicatién of
skills. Thus, a group of girls making pancakes were found to be using application,
analysis, synthesis and evaluation skills--performing at a high cognitive level.
From the experiences in using the instrument in live classreom situations,
it was found that the Taxonomy seemed to be fairly comprehensive also in terms
of representing the complexities of intellectual behavior. 1t seemed that cate-
gorizinz specific behaviors, one of the major problems in designing instruments
to assess cognition, had been solved. Within a five second interval an individual
may in a single verbal response trigger several items at multiple levels. By
use of a sign system the problem of categorizing '"rapid-fire'" behavior has been
greatly reduced. The observer does not need to make a judgment as in systems
where each single behavior must be categorized. le simply responds to all of the
items involved. This does not completely free him of judgments; this system like
all others, is not "observer proof'". It does, however, free him from having to
fit complex behaviors into single pigeon holes. The solution of this problem of
categorizing specific cognitive behaviors has been the major contribution of the
developers of this instrument. The theory reflected by Bloom's Taxonomy had, up

to this time, defied effective utilization as an observational system. The use

37.2-6
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Future of the Florida Taxonomy
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all cognitive levels, then we neced to find out what particular teacher behaviors
are related to higher levels of cognitive activity on the paft of students. If
we want children to learn, for instance, the intellectual skills needed for the
analysis of problems, we need to know how the teacher must function cognitively
to get them there. It woul& seem that the Florida Taxonomy is an inst;ument
which can help us [ind the answers to these questions.

In addition to using the Taxonomy as it currently stands, it offers inter-
esting possibilities as a model for creating similar instruments for use in
specific subject matter areas. Items which would fit into the general framework
of the system, but are written specifically. to reflect the types of cognitive
behaviors dwmanaed by the area of knowledge under consideration could be devised.
With current emphasis on instructional procedures being developed to meet be-
havioral objectives, the Taxonomy of Cognitive Behavior can provide information
as to the actual behaviors being produced by these instructional procedures.

—mm s fmmnd Fav pnnrant arpas could leo
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of these behaviors. Thus a taxonomy could be written for mathematics, physical
sciences, language, etc. The developer of such instruments would devote himself
to identifying the cognitive behaviors which were demanded by the discipline at
each of the cognitive levels. _ =

The Florida Taxonomy is also a highly useful tool in the area of curriculum
development., Much of the curriculum content found in‘tho typical school program
does not lend itself to providing the kinds of activities which encourage teachers
and students to function at the higher cognitive levels. If teachers are committed
to the idea that:students must utilize the knowledge they acquire, then the Florida
Taxonomy can be used as a guide for the development of curriculum materials and
instructional methods. The usual procedure of lesson planning becomes reversed.

.

Instead of asking, "What is the best way to get my subject matter across?" the

H

teacher may ask, "I want my students teo be able te formulate hypothesis, how can

At

I best use my subject matter to help them develop this ability? The cbjectives

37.2-8
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of teaching become ways of teaching children to use abilities and skills rather

than simply getting across subject matter.

Thus it would seem that the Florida Taxonony of Cosnitive Bahavior has

indeed met the criteria set by its developers. Based solidly on theory, it has
proved to be comprehensive, coumunicatable, and useful in practice.

The Florida Taxonomy of Coznitive Behavior is an observational instrument

consisting of fifty-five items which describe cognitive behavior that can be
evidenced by both pupils and teachers in classroom situations. The observer's
task is to identify and record these behaviors as they occur within specified
time periods. The mechanics of using the instrument are simple. There are five
separate six-minute recording periods in each thirty-minute observation. The
observer records behavior as it occurs, checking each item of teacher behavior
and student behavior in the appropriate column as it happens. Items which
describe behaviors that did not occur or for whizh & discrininatisn camok be male
are left unmarked. A particular item is marked only once in a given six-minute
period, no matter how often that specific behavior occurs. If a behavior is
represented by more than one item, all items that are involved are checked. 1If
a behavior does not fit into the framework of the instrument it is ignored,
At the end of the thirty-minute period, the recorded teacher behaviors and pupil
behaviors are tallied to produce a record of the cognitive activities which have

taken place during the observation,
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TAPE REEL #1 (SESSION, 0y)

FLORIDA TAXOMOMY OF COGNITIVE BEHAVIOR

TTOTP 7 PIi/ Pt/ PIi/ P/ Pl 1.10 KNOWLEDGE OF SPECIFICS
L /]/( //“/I 1, Reads
l/ \/ /] 2, Spalls

A/

3, ldentlfies something by name

AN

L, D=flnas meapning of term

VAN
NN

2 | /I/!Z/ 5. Glves a speclflc fact
3 /// 6. Tells about an event
: | 1.20 KNOWLEDGE OF WAYS AHD MEANS OF DEALING WITH SPECIFICS
1/l/i/1ﬂ 7. _Recoqnizes symbol
l/]/i/ /1 8, Cites rule
: /ﬂ/‘/ﬂ/ | 9, Glves chronoloqlcal seguence
515 { ﬂ/i // 10, Glves steps of process, descrlbes mathod
1 //':{ ﬁ/ "//]N /1 11, Cites trend
= /tl/li/"/ /| 12, Maras classiflcation system or standard
2 |2 1/1 /%/l /L 13.  Mamas what fits glvan system or standard
1.30 KNOVLEDGE OF UiilVERSALS AND ABSTRACTIONS
2 j2 ,l/ /l/\/ 1L, States qenerallzed concept cr idea -
: 1/F/r/\/ 15, States a principle, law, theory
1l /E/ll/J[/1 16, Tells sbout oragnztn or structure
/5/“/'/" 17, _Recails nam of prin, lew, theory
27 20 2.00 TRANSLATION
1 //'l/[/l/i 18. Restntes In owm words or briefer terms
ok /‘/‘I/E 19, Glves cncrt exmol of an abstract Idoa
/ /|/I/ / 20, Verballzes from a arephle rprsatatin
ﬂ/ /71/ 21, Trans vrblztn into arsphic form
/&/1/ / 22, Trens flg stonts to 11¢ stmnts, or vice v
. i//;/ /I/ / 23, _Trans for feng to fpa, or yico verss
2 1k Vit

A7 122
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TAPE REEL #1 (SESSION, Oy)

FLORIDA TAXCHOHY OF COGMITIVE BEHAVIOR

ToT

I PUT/ PXL PITL Py .00 INTFRPRETATION

/T/ T"./"“l/: 24, Gives reason (tells why)
1

NNE

/‘/l/_-a/ 25, Shows similarities, diffrncs
/F/,/ i/ 26. Summarizes or concludes frm obs of evance

1 l/l/ /ﬁ/ 27. Shows cause and effect rltnshp
I/i/ /i/ 28, Glves analogy, simile, metaphor

'

/1/ ﬁl 29, Perfnrms a directed task or process

3 4,00 APPLICATION

g = 30, Applles previous learning to new sitn
o~ 31, Applies principle to new situation

/i//-i /"L/ 33, ldntifs, selects, and carrles out process

5.00 ANALYSIS

// .
5/{/ ‘/t/ 32, Applv abstrct knldg In a prctecl sltn
/

4, Distngshs fact freo opinion

35, Distngshs fact from hypothesis

—

i
E%
Vo 316, Distngshs cnclsn frm stmnts wch supot It

37. Points out unstated assumptlion

“ .- - . . . - .
- 4 30, INCWS Interaction Or relation o1 _elen=nis

—
= .~
/!/i/!/[_/l 39. Polnts out prticlrs to |stfv cnclsn

e e e

e ——T .

/I//r}_)'l/1 by, Checks hyothss with qiven info

/1/ /1/1/1 i1, Ostngshs rel fem irrslvnt_stmnts
/‘/’/1/11.//1 L2, Betects error In thinking
/i/‘/i//ll/ﬁ L3, lInfers prpse, pt of view, thghts, feellngs
/[/%/7'/‘5 LLi, Rercog blas or pronaganda

$.00 SYNTHESIS (Creativity)

1
] /| /‘.T_// L5, Resrganlzes ldeas, materlals, process

s o "
. r/_é!/?/k/ '_ LG, Produces unlaoue crnmnctn, divergent ldea
/E/i/!7i 1! L7, Produces a plan, prpsd set of oprtns
'/’/‘l/ a/l‘ L8, Deslons &n apparatus
/;//E/ir o z://' g, Designs a structure
/i/{/ i,"'/‘//' 50, Devises schema for classlfylng Info
/‘/{/:/‘/' 61, Formulates hypothesls, Inteillgent guess
/i/i/i//:/ 62, Hks dadetns frm abstrct zrbls, propostns
4 “/_{JL’ZP/] 51, Orrws Inductlve qenaralizatn frm soncifcs

7.00 EVALUATION

ch, Evaluates seanthing fream evdnce

H 11 “
— { 3 -;' ]
/‘I,’/[I/.h/',//‘l £€ ~ fvalusted somathing from criteria

T P . ik
3341 - " PEACHER'S COGNITIVE MEAN SCORE = 33/29 = 1,137
— - PUPILS' COGRITIVE MEAN SCORE = L1/29 = 1,123

37.1-3
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TAPE REEL #2 (SESSION, 0,)

FLORIDA TAXOMOMY OF COGMITIVE BEHAVIOR

T0T

Y| P |3/ P/ e/ Pia/ P/ PIL 1,10 KNOWLEDGE 0F SPECIFICS -
ﬂ//AA et
{ /' 2, Spells
2] 9 /% |/ /I/ 3, ldentlfies somsthing by name e
_2 1 7i /5/ 4, Definas meaning of term
| 1 1 /I/ /l/% 5, Gives a specific fact
7 E/! : 6. Tells sbout an event
. | 1.20 KNOWLEDGE OF WAYS AND MEANS OF DEALING WiTH SPECIFICS
| 5 T U G e e =
E//-g/t/‘ 8, Cites rule
/’//i/’//ng//F////.,///] 9, Gives chronologleal sequence -}
1 ﬂ/’/' /!/ 10, Glves steps of process, dsscribes msthod
/ﬁ /‘ ll /1 /l- i1, Eites trend
L "/,/’)/,/’ll,// ,/’/| 12, Mames classificatlon system or standard
118 {,/’/},/// ////{/’//,/’/[ 13. Mames what flts qiven system or standard

1,30 KNOWLEDGE OF UHIVERSALS AKD ABSTRACTIONS

2 31~

/!/‘i/=

1, States aennrailzed concept or ldes

/)

W Y

15, Ststes a principle, low, theory

B e /l_,/]/ 16, Tells about orgnztn or structure
L /{I./-N/i | 17, Recalls nome of prin, les, theory
21 25 2.00 TRANSLATION
//1/i 18, PRestates In own words or brlefer terms
2 5 ‘__/‘/l/ 19, Glves cncrt oxmpl of an abstract Idea

AN

20, Verballzes from & arophlc rprsptetn

///i/:

21, Trans vrblztn Into araphic form

1V VA Vi

22. Trans flg stmats to 11t stmnts, or vica ¥

L///lz///.////h/’lfgx// i

~ 23, Trans for lapg $o Ena, of wico yersa

L 10

37.1-2







TAPE REEL #2 (SESSION, 0,)

FLORIDA TAXONOKY OF COGRITIVE BEHAVIOR

TOT |
EL_PUTL 24T POL E‘_,I_/__E_'L_.PJ___JQ_L‘{TLPEL.E_TAIJ.CH

/I/ | s//’ 24,

Gives reason (tells why)

//’/_/f’/i/’//l/’/lf’/ 25, Shews simllarities, diffrncs
c ,/” /’/,E/’/i:f’/ i/”/ 26. Summarizes or concludes frm obs of evance
3 ,/”,l///’ e | 27. Shows cause and effect rltnshp
,/’//?,’// »”/t,f’/ 28, Slves analogy, simile, metaphor
= 1/’//1//// ,f”l 29, Performs a directed task or process
15 18 4,00 APPLICATION
ol ///}] //,{/’/ 30, Applies previous learning to new sitn
,/’/P,/’/1/’// ,/’ii/’/ 31, Applies princliple to new situation
,/’/ t”/{//’/-/’/ [/’/ 32, Apply abstrct knlda In a pretcl sitn
/’/’ i////.,/’/iz//’ 33, idntifs, selects, and carries out orocess
5.00 AHALYSIS
f,/’/w,/’, /’/A 34, Distngshs fact from opinion
!,x’/ i e 15, Distngshs fact from hypothesis
//"!,/’, /’/i./’,{ 36, Distnashs cnclsan frm stmnts wch suppt it

Points ocut unstated assumdtlion

Shows INTeracticn or reialicn of eism=ncs

A

P Va

i Vo Vel Pl il

7 T 'I/ : 38,
,f//',”/‘f' 39,

/i//|/ ho,
P v e 4,
AL b2,
o P P P e
1Ll b,
il 6.00 SYNTHESIS
P ¥ VA Ve s,
Ry /i/l/i/ 46.
At 47,
//5//[//'/! L3,
z”/iﬂ”/Jlf”/’I’//] {::;f Lg,
L Vd Ve 50,
/i/i/i// 51,
W P o e Vel 52,
L/l/l/i/ll/ﬂ 53,
7.00 EVALUATION
i /’[ﬂl/i/n/r 5t
AN

Polnts out prticlrs to jstfy cnclsn

Checks hypthss wilth aqlven info

Dstngshs rel frm Irrelvnt stmnts

Detects error _in thinking

Infers prpse, pt of view, thghts, feellngs

| —,

Recoa blas or propacanda

(Creatlvity)

Reorganizes ideas, materlals, process

Produces unlque cmmnctn, diverqent ldea

Produces & plan, prpsd set of oprtns

Deslgns an apparatus

Pesigns a structure

Devises scheme for clossifyling Info

Formulatas hypothesls, Intelllgant gquess

Mis dadectns frm abstrct rebls, procostns

Orows Inductlve cenaralizatn frm soeclifes

Evaluatas sormathlng frem evdnce

56 ~ Fyalustad scmathlng frem erltarla

T B _ T__.ACH‘:E'b crr“nl"" MEAN SCORE = L0/28 = 1,128
L0 53 - PUPILS' COGNITIVE MEAN SCRE = 53/36 = 1.L72

. L 37.1-3
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TAPE REEL #3 (SESSION, 053)

FLORIDA TAXOMOMY OF COGNITIVE BEHAVIOR

TTOTP Y7 P/ PH7 PIT/ P17 Pl 1.10 KHOWLEDGE OF SPECIFICS
/1///l/i 1, Reads
sk ' ;/1 2, Soslls
"} 3 /}/,/ /l 3, identifies something by name
213 .x’//lefziz//ﬁ | A1 L, Deflnes meaning of term
'3_ /;/!/f/ 5, Glves a specific fact
q/a/!/’ 6. Tells sbout an event

1.20 KNOWLEDGE OF WAYS AND MEAMS OF DEALIHG WITH SPECIFICS

'1/!/1/‘ /| . 7. Reacoqnizes_syrbol

/i/’ l 8, Cites rule

/i/%/ﬁ/ /l 9. Gives chronologlcal sequence %
/r/w l 10, Clves steps of process, descrlbas m=thed

/Ii Z1 /_1 Z1 2

| R 12 il | 11, Ci%ss %rand

/H/l /u/ / 12, Mar=s classification s¥stem or stapdard

1 ,/{l/“/i/ /1| 13, MHamas what flts qlven system or standard

1,30 KHOWLEDGE OF UHIVERSALS ARD ADSTRACTIONS

//‘/‘f/l/ - 14,

States aonarallzed concept or ldea

States & princlple, lew, thoory

x ,/’/1,/’/E//’/E///',///‘ 15,
- ol Y Yl Ve

16,

Tells asbout orgnztn or structure

A

17, Recalls nama of orin, low, theory
v ‘gh. 19 2.00 TRANSLATION
" i : q
/]"/]/[/‘ 18, Restates In cwn words or brlefer teres
2 L /]/i/i/L 19, Gives cnert exrmol of 2n sbstract ldes
//t/géi/ﬁ 20, Verballzes from a qraphlec rprsntatn
//“ f/!/':! 21, Trans vrblztn Into araphic form
E/ /}/l/g/l 22, Jrens fiq strts to It stmats, or vics v _
S ‘/E/ / /1/ 3 23, Tr2ns for )ona to fra. or vico yorsa
L8 Sk

37,1-2
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TAPE REEL #3 (SESSION, 03)

FLORIDA TAXONOMY OF COGHITIVE BEHAVIOR

10T

h

T L PUTS LT

LR @ AT Pt

A0 INTERPRETATION

i P P v

| 24, Gives reason (tells why)
L 13~ ,f’/’,f’fflf”*/’/ 25, Shows similaritles, diffrncs
2]/‘/5/ {/ i~ 26. Summarizes or concludes frm obs of evance
I/I/!/ /:/ 27. Shows cause and effect ritnshp
3 /!/é/l/ll/ 28, Glves analoqy, simile, metaphor
. Ll_/i/—l/ {/I 29, Performs a dlrected task or process
12 18 4,00 APPLICATION
/i/i/_/1'//1 30, Applies previous learning to new sitn
/l/f//i/;/ 31, Applies principle to new Situaticn
/’./‘/’/ i/ 32, Apply abstrct knldg In a prctcl sitn
/{/l/; /!/l 33, ldntifs, selects, and carries out proc=ss

5.00 ANALYSIS

]//{/I 15/1 34, Distngshs fact from opinion
P e W P g ol 36, Distnashs fact frem nypothesis
/]/1/ l7i/§ 36, Distnoshs enclsn frm stmnts wch suppt it
l/ {/ ’/i/ 37. Points out unstatad assumptlon
/Q/ I/ '/ i~ '; 38, Shows interaction or relation of eiemsnts
|7‘/ /*/1 39, Polnts out prticlrs to jstfy cnclsn
‘/1/ /l e Lp, Checks hwpthss with qiven info
/i/i//,‘/"/r 441, Dstngshs rel frm lrrolvnt stonts
I/ 1/1/”/ L2, PDetects arror_in thinkling
L/ /!/d/ 413, Infars prpse, pt of vlew, thghts, feelipcs
l/i_//*//i/‘/ 4, Recoq bias or presaganda

6,00 SYHTHESIS

(Creativity)

/‘/_/1/7/

45, Peorganlzas ideas, materlals, orccess
_____J/l/!//h/ L5, Produces unlgue emmnctn, divergsnt id=a
/i/ /1/ /l L7, Produccs a nplan, prpsd set of oprtns
/L//i/'/] L8, Deslaons an opparatus
/i/'/ / 4,9, Deslans a structure
é{/ﬂ/ / // 50, Devizes schems for classifying Info
‘/’/ i//l/l 51, Fermulatas hypothasis, Intelllgant quess
l/i// /'/ | &2, #ks dedetns frm abstrct schls, preanstns
_..__l_/__/_._!li/i7:l7! 53, Orews Inductive gensralizatn fro snaclfes

].00 EVALUATIOH

shl

cunluatas somathing frea avdnce

55,

- fvaluatod &

scrathing from erltarla

TEACHER'S COGNITIVE MEAN SCORE = L1/31 = 1,322

PUPILS! COGNITIVE MEAN SCCRE

= [5/29 = 1-""1

37213
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TAPE REEL #L (SEZSSION, 0)

FLORIDA TAXOMNOMY OF COGNITIVE BEHAVIOR

TTOTP |7 plv/ pli7 pIn/ elin/ el 1.10 KHOWLEDGE OF SPELIFICS “
/.}/‘ / A/i 1, Reads
/" :/i 2, Spells
2| 6 /& /-/] 3, Identifies somsthing by name .
o //!/2/ 4, Deflnms meaning of term
/]/é/l/, 5, Gives a specific fact
i/i/ i 6. Tells about an event
1.20 KNOWLEDGE OF WAYS AND MEAMS OF DEALING WITH SPECIFICS
1 / i.//‘ 7. PRecoanizes symbol 1
/i/g / 8, Cites rule
1 3/I/ / 9, Glves chronologlcal sequenca X
/1/5/4 / / 10, Glves steps of process, describas rathod
/-~ l‘ o " % il 11, Cites trend - =
-l'l //ll/-“/i‘/ / 12, HMames classificatjon system or standard
8 //i/ 1/ /nl 13. Mamss what fits alven system or standard
1.30 KHKOWLEDGE OF UKIVERSALS AHND ABSTRACTIOHS
//\/W:/l/ /E 1y, States gonerallized concaot or lden
I/F/fl /E 15, States a princlple, lew, theory
/E/Ii /1 16, TYells about eranztn or structure o
) ¢ 3 / /Q/N/ ll 17, P=calls nama of orin, lrw, theory
18 2,00 TRANSLATION
| L/l/% 18. Restates In own words or briefer terms |
2 |2 //l'/:,//l/i 19, Glves cncrt oxmol of an abstract 1dea
/ /"/Zi/t 20, Verballzes from & qraphle rersntatn
//h/r/a/‘i 21, Trans vrblztn Into qraphle form
/ /!/ /‘ 22, TYrons flo strpts to 11t stmats, or vico ¥
O E/{/l/' . 23, Trons for lapg to Eng, or ylce yarsa
L L T
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TAPE REEL #L (SESSION, Oh)

FLORIDA TAXONOMY OF COGHNITIVE BEHAVIOR

I
TTOTP :L’ 2lIL P 1/;._” ..u_-_P__!T," ph .00 IMIFRPRETATION
/1/ T,/" ;/_/j 24, Gives reason (tells why)
/ /i/l//;/’ 25, Shows simllarities, diffrocs
3 /E//F/ i/ 26. Summarizes or concludes frm obs of evance
/ l,/ /I_/ 27. Shows cause and effect rltnshp
//’/ E i/ 28, 3Slves analegy, simile, metaphor
— !/[//L/ 29, Performs a directed task or orocess
R 4,00 APPLICATION
24 /1 /}/ 30, Applies previous learning o new sitn
1 //i /{/ 3}, Applies principle to new situation
//4/ /r'_/’ 32, Applv abstrct knldg In a pretcl sitn
’/ 5/ ,/!/ 33, ldntifs, 5e!c<:ts; ond carrées out process
12 5.00 ANALYSIS '
/ / /'f/" 3, Distngshs fact from opinion
/ //‘/ ~ 35, Distngshs fact from hypothesis
//!/ /‘!7 36, Distnashs enclsn frm stmnts wch suppt it
) LS //I/i//_{jl _i 3]. Points out unstated assumptlon
1 7i/i// 7 :Jlr//J 38, Snows interaction or reiarion of eiemants
/i/{/;/ 39. Polnts out prticlrs to jstfy cnclsn

/I/i/ 40, Checks hypthss with aiven Info
/I/i/ ']/‘ 4)Y, Dstngshs rel frm irrelvnt stmnts
/“/I/L/| 42, Detects error In thinking
/'/i/{/”/\| L3, Infers prpse, pt of view, thghts, feellngs
/i/l/!_/ﬂ/: Lly, Recog blas or pronacanda

g 6.00 SYHTHESIS Crestivity)

'/! _/-];// L, PReoraganlzes ideas, materlzls, process

g / ,/1/ L6, Produces unlque crmnctn, divergent ldea
/ l/ / 47, Produces a plan, prpsd set of oprtns

‘§E L—/T;/] L8, Deslans &n apparatus

l /l/,}/ Lig, Deslqns a structure

__I____ l/i/_/'_"i—-—?i// 50, ODevlses schers for classifying info

L 7‘7’7 //l 6], Formulates hypothasis, Intelllgent quass

Rk /I/!/[/'/ 2. Mks dedctns frm abstrct schls, prepostns

il i Jlt/i/”//l 53, Drews Inductive gensrallzaetn frm spacifes

6 7.G0  EVALUATICH

s a /l/l/d/t ' o4, Evaluates somathing from svdnce
1. !//l/’i /i// /; 55 -~ Fvalusted seoathling from critarle

N
T p - . ° . TEACHER'S COGNITIVE MEAN SCORE = 19/17 = 1.117
19 61 | - PUPILS! COGNITIVE MEAN SCCRE = 61/2l = 2,541

¢ Pt : 37.1-3







TAPE REEL #

88

(SESSION, 05)

FLORIDA TAXOKNQOMY OF COGMITIVE BEHAVIOR

TTOTP 7 IR/ P/ P17/ PIT/ Pl 1.10 KHOWLEDGE OF SPECIFICS
A, ty s
/: !'/1 2, Spalls
2 / /‘/ 3, [dentifies somsthing by nams .
;.| /”/!/’//i,///i L, Deflnes meaning of Sferm
7 ////i////i/’//{/’// 5, Glves a specific fact
3 1’//'1///1////{////, 6. Tells about an event
) - 1.20 KNOWLEDGE OF WAYS AHD HEANS OF DEALING WITH SPECIFICS
| 1{/’//3/”/1//// ////i . 7. Recognizes symbol g
H/’/ll///lif///l/’//1 8, Cites rule
; 6 /1/E/u/l/ 9. Gives chronological sequence %
1 ////H ’//1//// 10, CGives _steps of process, describes method
J ’//I«’//l 11, Citec trend
6 /ll/l /”/ /‘ 12, MNamms classlficat]on system or standard
12 L////?/f//!////i////,///‘E 13, Mamas what fits qiven system or standard
1.30 KHOWLEDGE OF UNIVERSALS AND ABSTRACTIORS
g i /1/1/5 Ik, States qonoralized concept or idea
= /’//],///’////}./’/]/’/I 15, States a principle, lzw, theory
| /’//1/’//’,///1 16, Tells about orgnztn or structure
l/‘/h 17. Recalls nama of prin, lew, theory
‘19 25 2.00 TRANSLATION

Vel Vil ik

18, Restates In own words or briefer terms

Al

19, Glves cncrt exml of an sbstract ldes

A7

20, Verballzes frem » qraphle rorsntatn

\\X

N0

21. Trans vrblztn Into qrephlic form

(P Vi Ve

N

2?2, Trans fla strents to 1it stents, or viea ¥

N

AN

21, Trens for lenqg to Epa, or vica yersa

'37 n'] "'2
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TAPE REEL #5 (SESSION, 05)

FLORIDA TAXOMOKY OF COGNITIVE BEHAVIOR

TOT |
T 1 PYY/ 211/ PIT/ P I/ P T/ P} .00 INTERPRETATION
-3 1//1/ | l/ 24, Gives reason (tells why)
2 /L//_/l/l/ 25, Shows simllarities, diffrncs

/F/ 5,/ 26. Summarizes or concludes frm obs of evance

6 |17 - ‘/V /l/ 27. Shows cause and effect rlitnshp

B el P

L]

B, Glves analogy, simile, metaphor

i Vol ol Wl ok

2% ]

9, Performs a directed task or process

b

33 5L 4,00 APPLICATION
i g i/ /i/ 30, Applies previous learning to new sitn
1 //i//i/ 31, Applies principle to new Situation
W s i ek P 32, Apply abstrct knldg In a pretel sitn
/ /E_/ /i/ 33, ldntifs, selects, and carries out process
8 5.00 ANALYSIS
/ /’/i 34, Distngshs fact from opinion
//)!/’/ //1 15, Distngshs fact frem nypothesis
/i/./ Iéi 36, Distnashs cnclsn frm stents wch sugpt [t
. __,//l/_'/”/i 37. Points out unstated assumptlon
7' ./‘:./'} ';/_/ i;-_" 36, Shows lnt'nractton or reiation of eictents
/’ 5/(/5,/ 39, Polnts cut prticles to lstfy cnclsn

/i }:/I7'|/ 45, Checks hypthss with given Info

/‘/“/i‘/l/ 41, Dstngshs rel frm Irrelvnt stmnts

‘/i/i?l/ﬁ 42, Detects error In thinking

I/f!/i/l/"/ L3, Infers prpse., pt of view. thghts, feelings

!/l_/s_/{/ll/! LY, Recoq blas or pronaganda

6.00 SYNTHESIS (Creativity)

: [/ /l // L5, Reorganizes ldeas, materials, process

{
. l/]_‘d ‘/l/ ! L5, Preoduces unlque crmnctn, divergent idea

¥ i |
L E/i//i/' 47, Produces a plan, prpsd set of oprtns

/L/!/ /§/| L3, peslgns an apparotus

I///i/ /[/ 49, Designs a structure

/i/[ ?/: i/F 50, Devises schema for classifying info

7‘/{/’£/ F/l 51, Formulatas hypothesls, intelllgent guass

/l/i; 5/ /!1 62, MHks dedctns frm abstrct smbls, prepostns

l/l£ !/./“/i 53, Drews Inductive generslixatn frm spaclfes

7.00 EVALUATION

13

bl ! /7 /[{_‘[r i 64, Evalustes somathing frem evdnce
I/I/!i/! 1/} -55,- tvalusted somathing from criteria

T  TEACHER'S. COGNITIVE MEAN SCORE = 52/30 = 1,733

2 }_OE ' 2 - PUPILS' COGNITIVE MEAN SCORE = 108/L8 = 2.250

37.1=3
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TAPE REEL #6 (SESSION, 06)

FLORIDA TAXOMOMY OF COGRITIVE BEHAVIOR

T0T
T P WY/ P/ Pt/ PIT/ PiT/ PI

1,10

KNOMLEDGE OF SPECIFICS

NAAA]

1, Reads

A

2, Spalls

AN

3, ldentifies somsthing by npame

i i s

L, Deflnas meaning of term

18| 6 /1/5/§/3

6. Gives a specific fact

b A A

6., Tells about an event

1.20 KNOWLEDGE OF WAYS AND MEANS OF DEALING WITH SPECIFICS

AAAAAS

. 7. Recoqnizes symbol

/:/l/ A/

B, Cites rule

2 /y/i/ﬂ// 7

Q, Glves chronologlcal scauence

| e P Vi

10. Glives steps of process, descrlbas mathod

-

pavay E,//E

11, Citss trand

1/|/t a dl

12, Hames classifjcatjon system or Standard

l/[l/n/s/ A

13, Manmes what flts qlven system or standard

2]_1 T 1,30 KHOWLEDGE OF UNIVERSALS AND ABSTRACTIOHNS

W Vv

14, States gennrallzed concept or ldea

Al

W Va4

16, States s principls, law, theory

A

16, Tells about orgnztn or structure

a4

17. Recalls nams of prin, low, theory

2.00

TORAHSLATION

N Y Y

18, Restates In own words or brileier terms

A0

19, Glves cnert exmol of an abstract Idsa

70

20, Verballzes from a araphlec rorsntatn

W vl W el T

21, Trans vrblztn Into craphlc form

W i P

22, Trans flg stonts to 11t stents, or vica v

ﬁ/ﬂ/ /ﬂ/r

-

BT

~ 23, Trans for lang to Ena, or vigs versa
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TAPE REEL #6, (SESSION, 06)

FLORIDA TAXONOMY OF COGHITIVE BEHAVIOR

ToT '
T 1 p'T/ 207 P07 P I7 PIIZ Bt 100 INTERPRETATION

/.}/T/ ']/ 24, Gives reason (tells why)

///i/i/ 25, Shows similaritles, diffrncs
//F/ e 26. Summarizes or concludes frm obs of evance

i e e i 5 i

/l/ /l_/ 27. Shoss cause ana effect rltnshp
]/l/ /}/ 28, Glves analogy, simile, metaphor
/i_/ !/l 29, Performs a dlrected task or process

4,00 APPLICATION

N1 1~ 30, Applies previous learning to new sitn
/ /1/,/!/ 31, Applies principle to new Situation
/ /i/ {/ i/ 32, Applv abstret knldg In a pretcl sitn
é/i /L/ 33, ldntifs, selects, and carries out process
5.00 AMALYSIS
L/ -i/ /'/ /’} Iy, Distngshs fact frem opinion
-~
//.// / éi 5, Distngshs fact from hypothesis
/!/ / I,»'/ 36, Distngshs cnclsn frm stmnts wch suopt [t
{ H A
.___._/[/i/*__ J// 37._ Points out unstated assumptlon
a//a "'7‘ /"1 P - i . .
/l | P i 38, Shows interaction or reiation of elements

/1/!/{/‘/'] 39, Polnts cut prticlrs to jstfy encisn
/I/i/l/'|/1 Lo, Checks hypthss with gliven info
/]/‘ /1/1 41, Dstngshs rel frm irrelvnt stmnts
/‘/i/ﬂ/ll I;2, Detects error In thinking

/{/tl L3, Infers prose, pt of view, thohts, feelinqs

/E/i/i L, Fecoq blas or oropasanda

6.00 SYNTHESIS (Creativi ty)

' /L/]/ Lig, Reorganizes ldeas, materlals, process

. }/i/%l/!/' L§, Produces unlque cmmnctn, divergent ldea
}/l///l/s/| L7, Preduces a plan, prpsd set of oprtns
;\/‘A/J/i/i LA, Deslgns an apparatus

/// / '/l Lg, Deslgns a structure

/l/b/ !;7{/ 50, bevizes schems for classlfylng info
/‘/‘/‘/r/l 561, Formulatss hvpothesis, Intalligent cuess
/I/i/!/[/ 52, HMks dedctns frm abstrct srhls, pronostns
i ]/ i/' "/! 61, Draws Inductlve qensrallzatn frm scac)fes

7.00 EVALUATION

- i /i//; tI/ ' cl,  Evalustas somathling from evdnce
|

I/]/ l/‘/ l/ £5, ~ Evaluated seoathing from eriterla

TEACHER'S . COCNITIVE MEAN SCORE = 2h/2L = 1,00
PUPILS! COGNITIVE MEAN SC(RE = 7/7 = 1,00

\\X\

=
=3+

37.1-3
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S OoN\nEw o
Q0 QI e O
COOOHKH ™®O

Lioo

cCOOH

L,00
6l

CoOOOH

L65

(X)) (2¥)

LU57 - 105.857

v//’ (451 - 105.857) (L85 ~ 105.857)
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TAPE REEL #1 (SESSION, 0Oy) RE-RANKED

FLORIDA TAXOMOMY OF COGHITIVE BEHAVIOR

TmTP Y7 P/ Pt/ P/ pia/ Pl 1,10 KHMOWLEDGE OF SPECIFICS
L /]/ // ]/i 1, Reads
A 2, spells
711 //l/ //é 1. {dentfies somsthing by neme
2 3 //!/I/i L, Deflnes meaning_of term
2 !/ /l/!/r/i 5. Gives & spacific fact
) 3 ,/'s-/// 6., Tells about an event
1.20 KHOWLEDGE OF WAYS AMD MEANS OF DEALING WITH SPECIFICS
/ /g//‘ /i . 7. Recoanizes syrbol
l//'i/ //l 8, Cltes ruls
. /11 E/V 9. Glves chronological sequence -
515 !/ﬂ/l/ / 10, Gives steps of process, describes mathod
. P VaVav4 i (lhen Huink iy
3 /1[/“/“/'/ 12, tames classification system or standard
o L/‘/“/ /l ik 13._Mamos what fits given system or sterdard
1.30 KNOWLEDGE OF UNIVERSALS AND ABSTRACTIONS
.2 ]2 //] L/i/|/ 14, States qanersiized concept or ldsa Co
; /I/F/T/‘ /" 16, States a principle, 1ms, thsory
1 B / /l'/[/tl 16, Tells ebout orgnztn or structure
/ﬂ/“/l/ﬂ 17,_Recalls nam of prin, low, theor
27 20 2.00 TRANSLATION
1. //1/[/ /“:I 18, Restates In cwm words or briefer terms
8 //l// /g 1o, Glves cnert exsol of an abstract ldea
/A/F/ /i‘ 20, Vertalizes from » arephlc rprsntatn
//7ﬂ/!/j 21, Trans vrblztn into qrephlc form
i/'/iél/J /4 22, Trans fla stents to Ji% stmnts, or vice v
- 2' = f/]/:// / e 21_. Yrans for long %0 fna, or ylcg verss

37.4-2
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TAPE REEL #1 (SESSICN, 0;) RE-RANKED

FLORIDA TAXONOMY OF COGRITIVE BEHAVIOR

1
'[TOTP!TT/ 21T, PP T P TS P .00 IMIFRPRETATION
/ /1/ e i/ 24, Gives reason (tells why)
/'/i/l-’/ 25, Shows similarities, diffrncs
: /,/F/ r V 26. Summarizes or concludes frm obs of evance
14_ /ﬁ/ |~ A 27. Shows cause and effect rltnshp
/I7/ _/],/_ 28, GSlves analoqy, simile, metaphor
- i 29, Performs a directed task or process
T3 4,00 APPLICATION
il / =i 30, Applies previous learning to new sitn
1 = /i/ L}~ 3}, Applies principle to new situation
/ /g/i/ ! / 32, Applv abstret knlda In a pretel sitn
| /1/1 /!/ 73, ldntifs, selects, ond carrles out process
L 5.00 ANALYSIS
q/ il /i 3, Distngshs fact from opinion
/ /1/ B / / 35, Distngshs fact from hypothesis
l/ /{/ 36, Distngshs cnclsn frm stmnts wch suppt [t

5
[4
=)
‘,/l/ /[l//I 17, Points out unstated assumntlon
/ / ;/ = |/ i 38, Shows Interaction or relation of eiemanis
/l/ 39, Points cut prtilcirs to [stfy cnclsn

/l//‘/l/ LD, Checks hypthss with aiven info
/l/l/ / W), Dstngshs rel frm Irrelvnt stmnts

//l/‘/'l/l 42, Detects error In thinking
/1/‘/1/" 43, Infers prpss. pt of view, thohts, feellnags
/L/ / /r_! LL. Peceg blas or propacanda

6.00 SYNTHESIS (Creativity)

/?/' Lg, Reorgonizes ldeas, materials, process

: IAA ‘/‘Ir/l/i L&, Produces unlgus cmrnctn, divergent Icea
/‘/'i/!/ '!L/| 47, Produces a plan, prpsd set of oprtns
l/sz/ll/’i/vI L5, Deslgns an oapparatus
/F/‘//’/ i/‘ 49, Deslgrns a ‘structure
| 85 i/l/f /'/ 50, Devlises schems for clastifyling Info
/{/'I,/}% 61, Formulates hypothesis, intelligent quess

/l/!/ -; 52, Mks dedctns frm abstrct srhls, prooostns
/l/!/‘—/l//[ 63, Orews Inductlve geparalizatn frm spocifes

7.00 EVALUATIOH
" //H/}/'I/l ) gh, Evaluastes somathing frem svdnce

-}/L/” / /l 55,- Eveluated somathlng from critaria

tr _ TEACHER'S COGNITIVE MEAN SCORE = 33/29 = 1.137
33 3 i PUPILS! COGNITIVE MEAN SCORE = 39/29 = 1.3kl

37.1-3
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“direct, first-ha

DESCRIPTINN OF

TITLE:

PURPOSE: The
ad, ou
experiences for the By

titudes regarding man's relationship, interdependence,

Eaviroamental Education Laboratory

laboratory's program of inst
tdoor

97
ENVIRONMENTAL EDUCATION .

N\

ALBUQUERQUE PUBLIC SCHOOLS Ll

uction 1s designed to provide
and indopr, environmental education learning
rpose of developing arp*cu*iatﬁ kncwledges and at=-
and responsibility

to his total living and noa-living environment.

PRAGD AN
I saiahl]

A« Program - High
otimp, the ceiling
£ile and concrete.
genious

&nd its related in

fmportance of leavine the fo

ful than the usuval
vord hauaus becones
ficance becemes an

The progrem bepins
of concepts called
end gy

£ramework on which
vhadch he can

vnazsy

rope or the root system of

Liter Introducing

L
o2th prasentasd as
end varleties and sinilia

‘.\.-‘ﬁ»-gt 211¢ 1

vo in the Sandia Mountains the sehool comas 3 tree
the sky, and a clear mountain trail renlaces linolewn
Rere, Instead of n2relv talking zbour lichea's in-
self-suoporting 1life svstem, a student can: actvally see lichen
terdecendancies spreading over hare rock facez. The
forest f{loor undisturbed becomes more peaning-
"Stay~off-the~Grass" municipal.park sizns This, the
more than just a word in 2 book, and ite cruz signd
observable realirty,
‘n tha C..SSIDOJ pre~site phase, with the discussion
"strands," which are four bngi: ﬁrincf¢leq of Alfe
chan ion e e
ah g i
to build

tfli‘.

114 .
the “atrand

s” and how they relate to the {rmmedista,
nan-nade envircament, the class is taken on 2 ona-day fiald tris to ths
outdoor laboratory to studvy the "strands" as they relate to the various

fornns of life ia a

From the er *led
Lility of the ¢
kaouledgcs and

pristine envireonment,

» gained in the first two phanes ‘t is now the ruspongéi-
her and students to iuntegrate the newly aeguired
titudes into the total curriculim cf the classroeoa,







IV,

VE.

VII,

VITI.,

PROFESSTONAL AND NOM=PROFESSINIAL STAFF:

b
A. Professional - One director, two staff teachers, two student interus.
B. Non-Professicnal - One secretary, and one part-time custodian.
NUMBER AND T.EVEIL, OF STUDENTS:
A. Basic, Core Program - 8,560 students in the top grade level of the
elementary schools (5th and 6th) at the Sandia Site.
B. Self-Conducted Soil Ecology Trail (Sandia Site) - 2,000 students,
70 teachers.
C. Teacher Inservice Training - 150 trained by the staff each year .
at Sandia Site (400 in 3 vears). 300 trained each vear bv staff
and the University of New Mexico via 3 aand 1 hour workshops,
D. Resident Summer - 4 day resident experience, &4th, 5th, and 6th grades,

600 students during 6 week period, 35 teachers trained as counselors.
(Jemez Site),

SITES:
A, Day Camp - 130 a
- -

Albuguersuz; 5

cre site in the Sandia Mecuntains. 22 miles epast of
- . .t . -
uildings, 3 classrooms, 4% miles of trail, outdoor

eating area, pond,

B. Sumner Resident Camp - 2 re site in the Jemez Mountains near Fenton
Lake in the Santa Fe MNaticnal Forest., 3Butler building, indoor teilet,
shower facilities. 25 tents on platforms. 78 miles north of Albuqueraque,

EVALUATTON: Evaluation is conducted each vear by the instruments as shoun
EghaﬁﬁicEYFQS. Results show objectives 1 and 2 are being met in a highly
satisfactory nmanncr, and test results of objectives 3 and & show an
unusually high significance of .005,

FURDING:

A. Day Camp - Title III ESEA 75%, A.P.S. 25% - Total Budget $55,000.00,

B. Resident Camp -~ Student fee of $11.00, Budget of $9,800.00.
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