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ABSTRACT
THE SCIENCE F'IELD TRIP
I'rS EFFECT ON ACHIEVEhENT AND AT'l'ITUIYE

by
Robert G. Goar
Easter of Arts in Social and Philosophical Foundations
August,

1974

In the last few years great sums of money have been
spent on the new teaching methods now being used in
science education.
method have been
1

The lnq_utry method and the concept

.
professed

by many as ·being the best ways

for students to learn science.

Entrenched in these

methods is the belief that a field trip activity is an
important and intef(ral part of this learning process.

It

is believed by many, including this writer, that field
trips will bring about better student achievement in
science and that the actiyity will also positively affect
the students' attitudes about science.
The scientific investigation of this belief was
con::luctecl on four classes of beginning seventh grade

I science students who were
i

gr~uped

on the basis of IQ

scores into experimental and control groups.

L------·-·-··-······---··-······--·--····-·- ·-- ··--------···---··--···
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carrted through, utilizing the inquiry
At the 1:eginning of this unit, a

Semantic Differential pretest was given to the students
coneerning their attitudes about science.

At the comple-

tion of the unit a teacher prepared posttest was given to
the stuients relating to their science knowledge acquired
during the unit.

The variable in question, a field trip,

was conducted after which posttests on the dependent
variables, (achievement and attitude), were given.
Analysis of covariance, a statistical procedure,
was used to determine if significant change had occured.
The hypotheses set forth in the project were that
student achievement and attitude would be significantly
1

increased by the field trip.

'rhe results of' the analysis

of covariance procedure did not support these hypotheses.
No significant increase in achievement or attitude was
observed in the experimental group.
In conclusion, it can be said that a field trip
does not appear to be as important and necessary an educational tool as many educators might profess it to be.
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CBAPTEH I

JUSTIF'ICATICl~

CF THE STUDY

As the v-rri ter will attempt to show· in this ps.per,
the empirical evidence to support the role of field trips
on student achieveGent and the impact it may have on
student attitudes has not been clearly shown in the
research literature.

In most junior high schools, field

trips are undertaken as a matter of course without it
being shown statistically that they perform any valid
e::lucational purpose for students.

.F'or beginning science

students, the field trip, if properly designed, and wl tr.
definite activities and objectives, can be a useful
technique to bring about better

achieve~ent.

The field

trip will also brine about a nore positive attitude about
science and v-rill make science a more interesting subject
for students.
are initially

A

great many seventh grade science students

fri~htened

of ti1e subject.

i

Th.is is usually

their first formal science course and many of them enter
,

the course with preconceived ideas about the difficult

1-

nature of the course.

~ate

Net hods are needed in this early

of a student's ucien_ce-lea:ing---to lower the

1

J

2

effects of this fear so that the student can fln:i success
and enjoyment from his science experience.
Several years ago, the w-riter began discussing with
a fellow science teacher about the possibility of designing a field trip for our eighth grade biology classes.
The writer had had only one other experience at conducting a field trip.

On that occasion, all of the classes

w·ere taken to the Los .l:mgeles County Huseum of Science and
Industry, 1'-lhere they viewed the exhibits.

:Frier to this

field trip, it had been traditional for all of the eighth
grade biology classes to attend an all day beach trip to
observe and collect specimens from. the tide pools.
Both of these types of field trips were subjectively considered to be educationally unsound.

The pre-

vious trip, which the writer participated in, was unsuccessful for tvw main re.s.sons.

First, there Here far too

many students involved in the trip.

There were a minimum

of 60 students present per teacher.

Cont:rol of this large

group was a definite problem.

Secondly, there vwre no

definite objectives that the students were to carry
through.

They Here to vie1Ar the exhibits, but they were

not directed in any r,my to relate them to their

class~vork.

'rhe writer did not participate in the latter .field trip,
but the concensus of opinion among the people involved
1

l

was that there were too many students and the primary pur-

I pose of collecting and viewifug the flora and fauna was not

.
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educationally or ecologically valid.

Also the students

treated it as a free day at the beach with very little
science education as a result.
~1/1 th

these difficulties in nind it was decided that

certain prerequisites would have to be met before other
field trips would be attempted.
most ir:1portant requisite
ratio.

~Ias

The first and probably

to lower the student-teacher

Cne teacher per class was considered the maximum.

The second need was to develop definite educational
obJectives v-ri th the concurrent procurement of funds to
implement the objectives.
The school administration was requested by the
teachers to implement their proposals.

After much dis-

cuss ion, it vms agreed t[J.at vii th the funds available; this
proposal would provide the best teaching and lear·ning
situation.
The science teachers then proceeded to develop a
program that would culminate in an extended and comprehensive field trip.

The basic plan was to develop classroom

activities, (experiments) in the earth sciences that could
be done first in the classroom or around the school and
then could be performed on the field trip.

S.ome of the

experiments and activities developed were rock type and
classification, vegetative distribution, slope, soil
and others.

"'
---

I

j
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1
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A field trip site vJ.as chosen that l'muld provide the
environment to coincide w-ri th the acttvtties developed in

,1!11

the classroom.

The writer took four different classes on

succeeding days to the site and performed all of the acti-·
vities with the classes.

No post field trip statistical

analysis was conducted to determine vrhether the f'i.eld trip
brought about any significant increase in the students'
earth science knowledge.

Su1).jectively lt

1"/as

determined

that the field trip was successful a:nd educationally
The students were ?wrked very hard, yet they

--vJorth~·;-htle.

appeared to enjoy the trtp and the vast majority were able
to carry out successfully the activities assigned to them.
The major disadvantage to the trip was the travel time
1

necessary to and from. the site.

Approximately one-third

of the time for the trlp was spent traveling to and
returning from the site.
The field trip -v;as repeated the follmving semester
with different classes and vras again considered to be
successful.
This successful experience seemed to indicate that
a field trip relating to regular curricular activities
could be usefully employed at the junior high school
level.

Since no controlled statistical analysis by the

teachers i'.ras done on any of the classes that participated,!
1

the subjective analysis must be considered suspect.

L~re::_deal

of

le~rnl-ng- seeme:-~ooccur,

A

but the biases

_j

'

5
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.

of the teachers may have had a 'oes.:rlng on that verdict.

1

This led to the development of several questions
concerning the field trips.

Did they bring about any

increase in science kno1-rledge over vlhat the student

~·muld

have received in the classroom without the field trip?
Did they bring about a greater awareness and appreciation
of nature?

Did they bring forth any increases in the

liking of science as a subject by the students?

These and!

other questions could not be answered effectively based
upon ·what had already been done.

It was now necessary to

take this activity a step further and study the seemingly
successful technique by a nore controlled method.
At this time, the viTiter was teaching seventh grade[
students.

11he curriculum was centered around biological

science themes; including cell theory, plant and animal
concepts and relationships, :r1atter and energy, etc ••••
It seemed as though the junior high school curriculum was
essentially a carbon copy of the high school curriculum.
In the opinion of the writer, there should be a different
approach taken in junio high school science education.
The curriculu:.'1 should be based upon investigative themes
which could ma1ze scl ence in the junior high school a
unique inquiry experience for the students.

Biological

and physical science concepts would still be taught, but
the emphasis and techniques would be different.

The

emphasis on the highly acadektic aspect of science should
---------------------

___j

l

1

6
----------------

---------------------

--------------

-----------------------,

be modified to lnclude actlvity. oriented learni.ng experiences.
trip.

One of these learning activities could be a field
These learning activities could be a very useful

educational experience that can bring about more achievement in the students and that improvement could be brought
about in students attitudes about science also.

'

I

I

'

•
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C.L-IAP·I'EE II

nYPCTHESES

As the writer will explain more fully in the li.terature review section the term field trip can have varied
interpretations in educational circles.

The writer w:i.shes

to make i·t clear that a specific interpretation vfill be
used in this paper.

The term field trip is used here to

mean a carefully planned, executed, and evaluated excursion

a~vay

from the school G'rou.nr1s, the duration of ·which

is equal to or less than a regular school day, but vlhich
is still an integral part of the instructional program
and in which each student is encouraged to take an active
part.
As

~ras

previously discussed, this v-rri ter feels that

there are wany prerequisites to a successful field trip.
1

An important one is allowing the rezular teacher of a
particular class to conduct the field exercises and not to
use administrators an'i other personnel not intimately
familiar with the procedures and objectives.

IVlaintenance

of continuity and organization is imperative.
One teacher per class per field trip is the best
realistic situation for most school systems.

_____

.. ________ ..
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Smaller

. ------ ·-------------------------------------'

8

groups would possibly be educationally bettert but even
more difficult to bring about under present school financial and scheduling practices.
The field trip must relate closely to activities
either alluded to or previously carried out in the classroom.

This writer thinks that for beginning science stu-

dents it is important to have spent much classroom time
developing in the students skills that they can implement
in the natural environment.
of specific scientific

'iii thout the prior development

sl'~ills

(see appendix), the student

would have a difficult time reaching the objectives outlined for the field trip.
~mre

rTumerous laboratory activities

carried out in and around the school in order that

the students be prepared for the trip.
It is important that the reader remain cognizant
of the scope of the field trip.

To phrase it precisely,

the field trip consists of one teacher with one class (25
students), conducting specific activities, attempting to
attain specific measurable objectives.
The objective of the investigatlon can now be formulated into a concise problem statement:

What is the

effect of an ecolozical field trip on seventh grade students' achievements and attitudes in sciences in an urban
junior high school?

!

I

From the above statement, the vJTi ter has drawn two
experimental hypotheses

wit~which

to conduct the

L_______ -------·--·-- ·-·----··-·--- ·- ·--·- ··-- --·--- -·-·----·-·-··- ··------.. -··--·-------·-··-··----- ---- ··-·-· ·- ...... ·---·-·-
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The first of these is that a field trip

group (class), will have higher achievement scores on a
teacher prepared test than the non-field trip group (class).
The rationale for this hypothesis results from the belief
that students will learn more if' the material deemed educationally significant to learn is presented in a different and enjoyable manner.

Since most young people are

naturally active in their behavior and enjoy the outdoors,
it seems reasonable to assume that the students' science
education can be enhanced by using thisaspect of their
behavior in a positive direction.

A field trip can .incor-

porate many other aspects of the personalities of students other than those mentioned to increase the students'
science achieveo.ent.

Some of these mtght be their inqui-

sitiveness, curiosity, and love of animals.

Sci·ence edu=

caters tend to place too r:1uch emphasis on the classroom
activities.

This is not where scientific pTinciples

naturally occur.
classroom.

'I'hey occur in nature, outside of the

The convenience of the classroom has its

merits, but w·e d.epend on it excessively.
A second hypothesis the writer has drar,m from the

problem statement that was investigated is the idea that
a field trip group (class), will have a more positive
attitude about science than a non-field trip group

(class)~

The rationale for this statement has been alluded to
I

previously ln the previous- chapter.'

Hany seventh grade

,

'---·-·····-------·· ---------·----·-···--·-··--·-.--------·-------···-·····-·-.---- -··--·--····---------..·--·-··------- _____________!
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students have a definite fear or dislike of science.
This possibly results from the newness of the subject
(most have had little previous science), its academic
nature, and the difficult reading due to the vocabulary
in the textbooks.

Also the natural sciences tend to make

up far less of a typical school's curriculum than the
social sciences, which might be interpreted to mean
science is far less _important to the student than the
social sciences (history, government).

The writer feels

that in this era of scientific advancement this attitude
is wrong and that science educators must put forth effort
to find means of changing this attitude about science.
Methods need to be developed for junior high school students that will make scLence a more meaningful and enjoyable subject for them.
in this direction.

Very fevr attempts have been made

'l;he ISCS, ESC£, and I.I:S programs have

done extensive work, but all of these are physical science
oriented vri th no biological emphasis.

They are also

expensive programs to initiate.
Therefore, the position of the writer is that a
field

t~ip

can be a useful science education tool that

may 1:ring: about a more positive attltu1e in students about
science and the role it can play in their lives.

I

I

I

-

~

!

.
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CHAPTER III
DEFINITIONS OF

~ERMS

The following operational definitions were developed
by the writer to delin:it the terms achievement, attitude
and a field trip so that they could be investigated in as
scientifically correct a manner as possible.

With the

development of these operational definitlons, the investigation could proceed from the theoretical level to one of
observation, upon vrhich science is based,
Operational Definitions:
1.

Achievement:
a,

:Performance as statistically measured by
scores on teacher prepared tests.

b.

Performance as statistically measured by
scores on a standardized science test.

2.

Attitude:
Scores as statistically measure from the
administerins of a form of Charles Csgood's
Semantic Differential.

IL _______ ----------------- --------------------------------- ·-··- .
11
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J.

---------------,

Field trip:

i

A field trip is being defined as a carefully
planned executed, arid evaluated excursion
away from the school grounds for one class,
the duration of Hhich is equal to or less
than a regular school day, but which is
still an integral part of the instructional
program and in which each student is
encouraged to take an active part.

·-··-------·-··-·····-··-··--···--- -··· ----··- -.-- --------·- ------- -~---------------·----·-·-------. ------··· ---·-- -----------------------1
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CHAPTER IV

The experience of having participated in several
field trips, led the writer to question the importance of
the student-teacher ratio during ar1 investigative fl.eld
trip.

It was previously mentioned that large groups of

60 or more students presented distinct problems.

The

question then arises as to the most appropriate ratio that
can meet all of the variabl8s present, such as the cost
and amount of equipment, transportation, and substitute
teacher pay.

The writer beca.:ne conv ince':l that the smaller

the group, the better.
t

Within the variables, a ratio of

approximately 1:25 is probably the most realistic in the
si tuatlon presented.

.2ullinFrton and vJi ttrup reached simi-

lar conclu.sions in their study of student teacher involvement in field trips with high school students.

They

observed that the smaller the group the aore effective was
.,
the field trip.~ The students felt they received more
individualized instruction in smaller groupings.

They

1

I

:rtobert 3ullington. and no bert vJi ttrup, 11 School
Laboratory and Field Campus Used in Biological Methods
Course, 11 American Biolor<;z Tee.wher, 32 (1970), 537-546.

Il ________________ -·--------- --·-··- ------· .. ------·-·-·---···- -· -----·-· ---·-- - ·-
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also felt that there is a greater chance of more natural
and closer group interaction and involvement.
It is necessary to explain an important distinction
that occurs when one analyzes journal research related to
field trips.

There are a great number of descriptive terms

used in reference to this activity.

Some of the more inpor-

tant ones used in the journals are:

environmental educa,-

tion, field studies, outdoor education, field instruction,
instructional trips, field experience programs, field
trips, student experience, and comm.unity experience.
hegardless of the tern used by a particular author,
most of the research related to this field of
falls into two broad categories:

investi~ation

1. outdoor education,

and 2. field trips.
Outdoor Education
This seems to he the con1.rnon term used to describe
the type of field trip that extends lonBer than the regular
school day.

Hany school districts

~aintain

or have access

to natural wilderness areas where their students can spend
several days investigating biological or physical science
principles.

The rnajori ty of the articles the

i~Ti ter

rea·j consist of resear·ch in t!1is type of situation.

has
To be

able to conduct a field trip in this manner would probably
be the best educational method one could utilize.
1

tuna te ly, millions of stud en

~s

Unfor-

in the large metro po lit an

Lareas of our country are not able to be a part of such a

i

·---------------------------------------------·--------··--··-·--·-···----------···---------1

1"
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1,-·-··--·-------·----------------------------··--·-- ------------ ---------·----. ------·-· --- --·· ...... - - ·----------------·-·-l
:

program.

The maintenance cost of such facilities vmuld

1

l

prevent many poor school districts from creating sucr1 e.
program.

Previously, the v-rri ter had felt his school dis-

trict vm.s funding the science department adequately.

Con- '

seq1Jently, the w-riter began to question whether the school
district vms truly creating the best educational opportunity possible for its students.
l'·lany other districts appear to he much more comprehensive in their science programs.

As stated, there are

many articles one can refer to if one 11ere a tte.r::1pting to
set up such an excursion.

Few of these studies sho\'1 any

empirical statistical data to support their claim that
these activities are educationally meaningful.

Riban and

Koval have show·n support for field study on students who
had never been on a science field trip before and w·ho were
supportive j_n their rol.es.

2

I~ennett

L. h.

has also shol-'m

the positive rewards of' field v-mrk through the construetion of his ol'm tests and also the use of rank order
correlation.

lie had developed a vJhole course centered

around teaching science through ecology.

his work is well

done, but not every school has a stream running through
1t

that the science teach-ers can use whenever they wish. J
2

David Riban and David Koval, "An Investigation of .
the Effects of Field Studies in Science on the Learning of:
the Hethodology of' Science," Science r;:ducation, 55 ( 1971),'

291-294.

------- .
f

Seventh Grade Studies Ecology,"

25 (196J), 259-264.

I
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Donald Stotler also stresses the importance of'
outdoor learning by criticizing the emphasis of what
scientists learn rather than on how scientists learn. 4
His idea is that the outdoor laboratory can perform tasks
that cannot be done in a regular classroom such as:

1,

learning in a natural habitat, 2. directly showing
nature's balance, and 3. teaching scientific values.
c
/
7
Other studies by Good,~ Ashbaugh,° Kellers, and
Morin 8 serve to show how the development of outdoor laboratories should be instituted whenever the natural condi tions are available and vvhen funds can be put forth.
Field Trip
The term field trip is used to mean a carefully
planned, executed, and evaluated excursion a-Nay from the
school grounds, the duration of -,.rhich is equal to or less
than a regular school day, but I'Jhich is still an integral
4ronald Stotler, "Science in the Cutdoor Lab,
Science Teacher, 34, No. 4 {1967), 40-42.

11

5wallace Good, ''The I,~ini-:·:raxi Field Trip, 11
American EiolOfY Teacher, 30 (1968), 557-559.
6 Eyron Ashbaugh, "Scientific Uses of the Outdoors
in Education, 11 Science Teacher:_, 34, No. 4 (1967),
53-55.
7K. T, Kellers, "Organizing Outdoor Classrooms,"
Science Teacher, 37, No. 1 (1970), 56-59.
8Alfred l'iorin, "2xercises in Field Ecology for the

l
j

1

:;;~;~~~y Schools,• ~erica~3lolo,y Teacher, 25 (1963),

I
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part of the instructional program and in which each student is encouraged to take an active part.
It l'rould seem that this definition of a field trip
would be more relevant to what most urban schools in this
country and especially in our megalopolis society can
minimally do to bring about a quality educational program.
Te.king into account the unbelievable number of restrictionq
placed upon the typical science teacher as to the funds
available, the nearness of natural habitats, class size,
scheduling the trips, and equipment, the writer would
suggest that for most schools, the type of field trip
described w·ould be the most feasible type to undertake for·
science field trips.
empirical data to
the idea.

There has been a definite lack of

suppor~

this conclusion or to negate

Sorrentino and Bell have also researched the

value of fieli trips and they point out some interesting
information.
considered:

In their study, three sources of value were
1.

judgment values that were derived from

writers opinions as described in the literature; 2.

J.

empirically determined values; and

tangential

studies.9

9Anthony Sorrentino and .Paul Eall, "A Comparison
o-f Attributed Values with Empirically ::)etermined Values
of Secondary School Science Field Trips,n Science

I Education,

54 (1970), 233-236.

'

--

·-----

,,

'

lB
The sources of ,judgment values were .science texts
, and periodicals.

I

!

The authors had developed a list of

judgment values which they then used to classify statements from the sources.
Their search found that during the last 40 years
only 12 studies were conducted to determine empirical
values of science field trips.

Only five of v.rhich v-rere

directly concerned with the value of field trips.
of these are important to this discussion.

Several

One of these

is R. vJ. Grinstead's 1929 study, a pioneer in this field,
¢

in which he determined the extent to which information
gains were m..!3.de in using the field trip method in the
teaching of geography.

10

Four experiments were conducted

in which students w·ere rqtated through a variety of classroom techniques compared with the field trip.
observed significant knowledge gains.

~.

c.

Grinstead
Atyeo evalu-

ated the use of field trips by inspecting statements from
authorities, and by using a questionnaire in which teachers
listed the outcomes they had observed in trips they had
taken.

11

.

·-

Atyeo developed four values from this:

increased science interest, 2.

1.

concrete experiences,

-----------------

10
R. VI. Grinstead, nAn Experimental Evaluation of
the School Excursion, 11 l'iaster 's thesis presented at the
University of Southern California, June, 1929.

,
l

Atyeo, The Excursions as a Teachin~
·
Columbia Uni ver_::;i ty, Cor'rtri butions to ..t!.ducation~
(1939), p. 225.
.
1

11

a. c.

~echnigue,

No.
.

761

I

I

------------------·---·-------··-·--------··----·-···--·-··-·--··-·--·---··-···------------------------·--·_j

19
1"--"--------------·-··--·-------·---------------·-··--------------·-···--------------·-----------'------:
!
I

1 3.

observation development, and 4e

longer retention of

:

I

!i· knowledge.
I

J. A. Fraser evaluated the outcome of an eleven day
field trip to study science and social problems in the
Tennessee Valley Authority region.

12

Fraser found signif-

icant change in information gains., but no difference in
atti_tudes before or after.

G. Benz studied the use of the

field trip in achieving information gains in ninth grade

.
13
earth sclence.

The results indicate that the field trip

groups had a significantly greater gain in knowledge than
groups taught through the use of slides.

H. A. i·liller

also has shown support in comparing films and field
trips.

14

He found that the field trip group exhibited

more gain in information than the film or control groups.
The effect of a field trip upon the development of
. scientific a ttl tudes was studied by

i.i..

W. Earvey. l5

his

12J. A. Fraser, Outcomes of a Study Excursion,
Columbia University, Contributions to .education,
(1939)' p. 22.

l~o.

778

l3G. Eenz, nAn Experimental Evaluation of F'ield
Trips for Achieving Information Gains in a Unit on Earth
Science in Four Ninth Grade Classes, Science Education,
46 (1962), 43-49.
.

14R. A. f.Iiller, "Teaching Occupations Using Films
and Field Trips,n Personnel and Guidance Journal, 31,
No.

4 (1953) 373-375.

l5H. ~l. Harvey, "An Experimental Study of the
Effect of Field Trips Upon the Development of Scientific
Attitudes in a Ninth Grade General Science Class,"

I
l Science Education, 35 (1952) 242-248.
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test scores indica ted that the regular classroom group

l

showed higher gains in knowledge than either of the other

l

j

groups.
As can be seen from this discussion there is a
great diversity of opinion as to
the purpose of a field trip.

~'That

should constitute

Furthermore, there seems to

] be a general lack of empirical statistical data to either
support or deny the contention that field trips increase
the science achievement of students.

0utdoors educatlon

may truly bring about achievement gains.

.Possib1y because

of the greater teaching time spent on the activity in contrast to a fie1d trip lasting only during the regular
; school day.

The writer was able to locate only a few

sources that discussed the effects of a science field trip
occuring during the regular school day.
The effects of f1eld trips on attitude changes also
seems to be lacking in the journals.

The number of

authors investigating this relationship is small and the
results are inconclusive.

Much work remains to be done

to adequately analyze the effect.

I
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CHAPTER V
HETHCDOLCGY AI'JI' PROCE!JURE

1ihe sample populatton that

WiS

used to conduct this

investigation consisted of 117 seventh grade students who
were taking science in the fall semester.

The group

represented four classes that this writer was charged with
teaching science.

The largest class consisted of Jl indi-

viduals and the smallest r-ii th 26.
conducted once at John
California.

i-~uir

This study was only

Junior High School in .2urbank,

0nly one teacher was involved in the deslgn

and lmplementation of the program.

The basic curriculum

plan vras that of the school d istri.ct 's, but all of the
activities and exercises used were developed entirely by
the writer.

All of the tests, experiments, and other

' activities can be foun1 in the appendix.

Use of any or

all of these lessons is freely given by the writer, to
anyone wishing to use them.
Stu1ents placed into science in the seventh grade

I are done so by computer.

Random selection of the indi-

' viduals into the classes occurs because the school does
. not track students into certain prcgrams as they enter..
[ The science classes were heterogeneously grouped_.

-
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Selection of the experimental groups and the control
groups was determined by the mean scores of the four groups
on-th-e Large-Thorndike Intelllgence Test, verbal and non-

verbal.

Mean scores of the groups on the California Test

of Basic Skills was also determined.

The CTES has reading,

language, and ari thmetlc scores that can be used.
tests gave five mean test scores for each class.

'The
The

classes were then compared on these mean scores to determine which two would become the experimental group.

Two

of the classes were chosen for this group and two other
classes were chosen to become the control group.

The two

groups were selected so as to keep the mean test scores
between the two groups as close as possible.
A further check on the groups selected 1'1-as conducted
by the teacher with the administering of the Berman-Sanders
2lementary

~cience

on this test
1

Test.

reaffir~ed

and control groups.

The analysis of the mean scores
the selection of the experimental

The mean test scores of the two

groups matched closely.

'Therefore, the writer felt he had

the best selection possible for the experimental and control groups.
lH th the groups se-lected the curriculum was

initiated for all four groups.

The curriculum continued

for approximately eight weeks.

During this time span all

· of the exercises listed in the appendix were conducted.

I

I

~

Kingsley Greene, writing in the American "Piolo~;;ry Teacher,

l______________________________ ------------------ - - - - - - - - - - - - - - - - - - ----------------------------------~.J
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discusses the importance of preparing students for a field
trip.

1

7 He believes that before any field trip can be

meaningful, the students nust be properly prepared as to
the purpose and significance of the tr:lp.

At the end of

the unit prior to the experimental groups going on the
' field trips, each class was given a teacher-prepared pretest on the curriculum concepts and methods,

This infor-

mation served as baseline data for later statistical
analysis,

Also at this time, a form of Csgood's Semantic

Differential was administered to each class and would also
serve as baseline data for attitude changes.
The experimental groups then proceeded to go on the
i

field trips during which time they carried out the activities that can be found in the appeniix.

l'.i.uch follow-up

activity r,.ras conducted by the experimental group after the
_field trips.

In order for the control groups to take part

in this activity, the teacher brought b9.ck specimens and
data that the control group could vmrk vJi th.

The purpose

of this was to keep the classes as nearly equal in everything they did, except for the field trip activity which
only the experimental group was involved with.
Upon

co~pletion

of the follow-up work, all of the

classes were given a teacher prepared posttest covering

l?langsley Greene, "Natural Environmental Awareness," American Biology Teacher, J~ (1968), 552-556.

Il----------------~-·--------"··-···-·-----------···---·-·-·--------~-·-----------·--·---~---~---------_jI
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the same general information as vms included in the
teacher prepared pretest.

Within a few clays a second form

of Charles Gsgood's Semantic Differential was given to all
of the classes.
The last three weeks of the semester, the control
groups were taken on a field trip similar to the one the
experimental group had taken, but lacking in much of the
data collection and analysis.

The purpose of this was to

try to prevent the students from leaving the class feeling
that they had been deprived of an interesting science
experience.

The last testing device used was a. second,

different form of the Barman-sanders .ilementary Science
Test.
In the investigation conducted the independent
variable is the teaching method which has two levels:
field trip level, and a non-field trip level.

a

The depen-

dent variables studied were student achievement and attitude.

The previously stated hypotheses are that students

taking part in field trips will have higher mean achievement and attitude scores than the students not taking part
in the field trip.
As may have been ascertained, the experimental
design of the investigation was a pretest-posttest desig:n
using randomized groups.

In this design the subjects

were assigned to the experimental and control groups by
the random methods previously mentioned and were given a

I
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2.5

pretest on the dependent variable.

The treatment was

introduced only to the experimental subjects for the
specified time, after which the two groups were measured
on the dependent variable.

I'he average difference between

the pretest and the posttest was found for each group and
then these average difference scores were compared in order
to ascertain io'J'hether the experimental treatment produced
a greater change than the control situation.
This design did not prove to he

satisfact~ry

since

it was found that the pretest mean scores and the standard
deviation scores were not similar between the experimental
and control groups.

This brought forth the possibility

of the groups not having been selected on a raondom basis.
With such variance in the scores it was necessary to change
' from a simple t-test to the more complex analysis of
covariance in order to carry throue;h

l'Ti th

the investiga-

tion.
This change takes the investigation from the realm
of a true experimental design into a quasi-experimental
design since full experimental control through randomization procedures cannot be assured.

Since the quasi-exper-

imental desi'Sn does not pr·ovide full control, it is
extremely important that a researcher know vrhich of the
variables in his design may be inadequately controlled.
It is especially important that he know the sources of
both internal and external validity and that these be

26
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considered in the interpretatlon of his study.
equivalency of the groups

1

--~-

--

-----,

Since the

intelligence scores -vms not

confirmed by the pretest scores, the main effects of
maturation, testing, and instrumentation cannot be assumed
to have been controlled.

These possibilities may have a

profound effect on the independent variable.
The main souree of trouble for the nonrandomized
design is the specific selection differences that may distinguish the experimental and control groups.

Selection

becomes a factor whenever the subjects are not randomly
selected and asslgned, but are selected into
bases extraneous to the purpose of the study.

~roups

on

'I'hese

selection differences may result in an interaction effect
between selection and certain extraneous variables that
could be mistakenly attributed to the effect of .the independent variable.

The most commonly occuring interactions

in this desiGn are those involving selection and maturation,
and selection and history.

There are also interactions

possible between pretesting, measuring instruments, and
selection.
Statistical regression is the other major internal
validity problem for

thi~

type of design.

This refers to

the tendency of scores to regress or move toward the common mean on subsequent testing.
The main concern of the external validity of this

I
~
lde:ig~ns~e:sfro~-th: _::-of-the pretest, which is

an

2'?

essential necessity of the design.
action effect between the pretest and the subjects which
can sensitize them to subsequent testing in certain ways.
An advantage of this design is that the reactive
effects of experimentation are more easily controlled than
some other type of designs.

When intact classes are used,

the subjects are usually umn-vare that an experiment is
being conducted.
As previously explained, three different types of
measuring instruments were employed during the course o:f
the investigation including a pretest and posttest used
for each type of test.
The first testing instrument used was a form of
the Borma.n-Sanders Elementary Science Test.

It is a

standardized science test constructed for use as an
achievement test in grade school classes pursuing work in
a first cour·se in science.

Test I, form A was used as

the pretest, and Test I, formE was used as the poattest.
The validity of' these tests is based on an analytical study
of textbooks, courses of study, student errors on preliminary editions, and constructive criticisms by science
teachers.

The coefficient of reliability of form A is

.91 and for formE it is .90, (Emporia:

Kans.as State

Teachers' College, 1964).
i

The second type of testing instrument used were

I

I
\
I
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two forms of Charles Osgood's Semantic Differential.

18

This method is specifically designed to provide an objective measurement of the connotative (feeling) aspects of
meaning·, (see appendix for examples of the forms).
The semantic differential is not a particular test
but rather a highly generalized operation of measurement
1
which can be adapted to specific research problems. 9
Specifically, in this case, the measurement is of student
feelings about a field trip.

The originators of the

measuring device postulate a geometrical model in the form
of a semantic space defined by
opposites.

lo~ical

bipolar adjective

Factor analysis was used to identify the

independent dimensions of this space in an attempt to
represent the ways human beings :make meaningful judgments.
The degree of generality of this factor structure was
further tested by varying the subject population, concepts
judged, type of judgmental situation ani the factoral
analysis method used in analyzing the data.
The measuring operation of the semantic differential can ce desc:ri bed as f'ollm-rs:

Adjectives were identi-

fled as representative of the major dimensions along which

p:)
'Charles Gsw:ood, George Suci, and .f-ercy Tannenbaum, The Measurenent of ~eaning, (Chicago: University of
Illinois Fress) 1957, pp. J?-8?.
10
/James Snider and Charles Osgood, ed. , Semantic
Differential Technique: A Sourcebook, (Chicago: Aldine,

1969) 'p-:- .546.

.
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meaningful processes vary 1 these have a high covera.ge of
meaning on one factor and a neglJ.gible amount on the
others.

The logi.cal opposites are used to define the ends

of seven point scales.

In actual practice, an individual

judges a particular concept (i.e., field trip), against a
set of these scales.

Judgments result in the successive

allocation of a concept to a point in multidimensional
space.

In this manner, change in the meaning of a concept

over time, the subtle differences between t1<ro or more concepts, and small indivldual differences in the meaning of
a single concept may be quantitatively represented and
analyzed.
Osgood has found, through his factoral studies,
three clusters of adjectives.

evaluative~

The

consisting

of' adjectives such as good and bad, or clean and dirtys
potency, consisting of adjectives such as strong and weak
or large and small; and actlvity, consisting of adjectives
such as active and passive or fast and slow.

The evalua-

tive cluster, among the three clusters, has been reported
by Csgood to

ce

the most conspicuous one.

The instruments

developed and used in this measurement can be found in the
appendix.
Evidence on the validity and reliability of the
semantic differential scales are generally acceptable.
Data on the validity indicate correlation coefficients of
approximately .80 between the semantic differential and

!L_______________________________________ ---·····--- ····--··-····-··-..····--- ····-·-··-- ·------·--··--·------·-----··· ....________
'
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other scales such as the Thurstone, Likert, and Guttman
.
20
d_eVlCeS •

The coefficient of stability, {test-retest

reliability), of the semantic differential is reported to
be about • 90.
The final type of testing measurement used was a
teacher prepared test.

Two forms. of the instrument were

developed, (see appendix for the examples) one to be used
as a pretest and the other as the posttest.

The develop-

ment of these tests 1-1as made necessary because no existing tests Here available that would measure the students'
learning in the ecology unit.
The pretest instrument developed Has a forty
question multiple choice test.

The questions were con-

cerned with the sl-cills and concepts developed in the un1.t.
The post test used ·w-as a fifty question multiple choice
test.

It contained the same general type of questions

and covered the same material as the pretest.
sellection of the questions was used on this

Careful
instrlli~ent

to

prevent the experimental and the control groups from having
any questions on the test that were directly connected to
experiences that would only occur on the field trip.

All

of the questions delt with the concepts that were developed
prior to the field trips or were elicited to both groups
20

Donald Ary, Lucy Jacobs, and Asghar F1azavieh,
{New York: Holt, Rinehart and Winston, 1972), pp.

18.3-184.
i
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r

through slides and discussion after the field trips.
Since these testing instruments were developed by
this writer, the validity of the devices cannot be
assured.

Of the four types of validity defined by the

American Educational Eesearch Association, content validity
w-ould be the only type that could accurately be e.ssessed.
Content validity refers to the same items on a test representing the universe of all the items which might be
asked on any particular subject.
is prilTh:'lrily based on judgment.

Content validity analysis
All of the major aspects

of the content area must be adequately covered by the test
items, and they must be in the correct proportions.

All

of the major objectives of the instruction must be
included, as well as the sulij ect

n~atter.

In the development of the instruments used over
one hundred questions

w~re

developed and then the tests

were constructed by random selection of these questions.
Two other teachers intimately familiar with the project
examined the content of the tests before they were administered.

Their comments and suggestions were incorporated

into the final instruments.

On this basis, two subdivi-

sions of content and content validity have also been maximized:

face validity and sampling validity.
Analysis of the realiability of the two measuring

devices was done through the use of the Kuder-Eichardson
formula, which is a measurement of the rationale

l______________________ -------------· . ---------------------
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. The reliability of the pretest

determined to be • 76 and the post test was ascertained

to be

.92.

The overall reliability of the tests was

.84.

The lower reliability of the pretest was in part due to
its being a shorter test than the posttest.

The relia-

bility of the teacher prepared instruments are within
acceptable limits.
21I'
; d , pp. 207-208 •
...-£.::-___.
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CEAFTEH VI
ANALYSIS CJF 'hiE Dn:T..S.
~wo

different statistical procedures were used to

analyze the data collected.

Analysis of' variance (AM/VA)

was employed to ascertain vrhether there

~·1ere

any signifi-

cant differences between the control group and the experimental sroup.

Analysis of covariance vms used to deter-

mine whether there was any significant differences in the
dependent variables after the introduction of the independent variable.
Data use1 in the analysis of varJ.ance procedure
came from the Large-Thorndike Intelligence Test.

Both

verbal and nonverbal mean scores were incorporated into
the statistical measure.

The first variable analyzed

behreen the experimental and control groups was the verbal
mean intelligence scores.

Statistical analysis of these

o. 05

scores produced an ?'-ratio of
further

usin~

the degrees of

significance well below the

which when computed

f~eedo~

.05

produced a level of

level.

This would indi-

cate that on the verbal intelligence scores there \'las no
' significant difference between the .. experimental or control

I' groups.
i

1
1
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The second variable analyzed through the analysis
of variance technique was the non-verbal mean intelligence
:)etermining the degrees of freedom

;;;co::;:-es.

wj_ th

subsequent

analysis of the tables relevant to F-ratios indicate that
there was no significant difference between the experimental or control groups in terms of the non-verbal aspect
of the Lorge-Thorndike Intelligence Test.
The analysis of variance gave reasonable assurance,
based on the available data, that the expertmental and
control groups vrere statistically matched groups.

i:'or

further analysis to 1::-:e Deaningful, it vras necessary to
have assurance that the study vms done with similar

groups~

Analysis of covariance is a complicated statistical
procedure that was utilized to ascertain the effect of the
independent varlable upon the dependent variables. 22
Specifically, vrhat is the effect of the field trip upon
student achievement and attitude'?
Analysis of covariance is a method for analyzing
differences betvreen experimental groups on the dependent
variables after taking into account any initial differences between the groups on the pretest measures or any
other relevant independent variables.

It is especially

useful for educational research conducted in a school
setting vrhere the researcher must use intact class groups. ,
i

I

22

Ary, pp. 224-225.
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The first hypothesis postulated in this investigation was that student achievement would increase after
exposure to the field trip experience.

Computer analysis

' of data obtained from the teacher prepared pretest and
posttest produced the follow·ing information:
of

An .F-ratio

0.57 was obtained from the covariance procedure.

degrees of freedom were 1 and 114.

For the F-ratio to

indicate rejection of the null hypothesis at the
an F-ratio of

The

3.93 would be necessary.

.05

level,

The obtained

F'-ratio of 0.57 was far belo·w the £·-ratio necessary to
indicate that the independent variable had brought about
any significant increase in student achievement.

The null

hypothesis 1-wuld be accepted since no difference 1vas
observed between the treatments after adjusting with the
analysis of covariance technique.
The second hypothesis postulated previously was
that students' attitudes about science, as measured by
the pretest and posttest forms of Csgood's Semantic
Differential, would be increased significantly.
The analysis of covariance procedure produced an
F-ratio of 0.91 with the degrees of freedom being 1 and

114.

For the F-ratio to-be significant at the

an F-ratio of

3.93 would be necessary.

F-ratio of 0.91 was far below the

l_

.05

level,

The obtained

3.93 ratio necessary to

indicate that the independent variable had produced any

significant chan,;e in the

student~·,

attitudes about

------------------------------------------------------------------------- ------- --- ________________j
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Aceeptance o:r the null hypothesis vms made

i

necessary at this point.
1'he data collected on the Eorrnan-E)anders Elementary
Science pretest and posttest v-;ere also included in the
analysis of covariance statistical analysis.
of 0. 32 was obta tned
and 114.

~tli th

An F-ratio

the degrees of freedom being 1

This ratio was also belov-r the F-ratio necessary

to indicate significance at the

.05

level.

'l'he lack of any significant difference bet11een the
experimental and control groups on this measure vmuld tend
to show that the total science experience of the groups
was the same.

:Neither group obtained greater science

knowledge during the course of the semester than the
other.

Both groups' science knoviledge increased from the

fourteenth percentile to the ti'Tenty fi. fth.

I
I
i
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CiiAPTEit VII
INTERPE:ETATION CF T'riB FINDINGS

Several years ago when the

questio1~

concerning the

effectiveness and role of field trips in educational curriculums first arose in the writer's mind, he vms never
to imagine the involvement with the field trip that those
questions vrere to lead.

':i.'he hundreds of hours of research,

preparation, planning, etc., involved in conducting the
investigation were hours vrell spent.

.Every effort was

made to insure that the correct procedures i'lere followed
in order to make the investigation a truly scientific one.
r~rany

researchers have expressed belief and have put

forth evidence to show that field trips are a useful and
necessary educational tool.

r'Iust of their information is

based upon experience and actual field trip implementation.
This

~rriter,

in his literature research, found little

statistical evidence to either support or negate the
importance of fielj trips.

'l:hls writer does not profess

to be an expert in designing or implementing field trip
activities.

i

i·iany other educators are definitely .more

1

skilled an1 experienced in this field and to them a field

I

trip may be indispensable to their curriculum.
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this is as 1 t

should be, but to this Hri ter, a field trip

should occur only if the activity can produce definite
educational gains, which can be empirically observed in
some manner.

1

Cognitive gains are difficult to observe at

the present level of' measurement techniques, but perhaps
these problems v.rill be resolved in the future.
The results of this investigation are reasonably
clear.

The field trip activity did not produce signifi-

cant gains in the achievement of the students in the
experimental group, nor did it produce any significant
change in the attit·ude of students about science.
be kept in mind that the investigation involved a

It must
rela~

ti vely small nur.1ber of individuals and that it involved
only one field trip.

The purpose of this investigation

was to atter.apt to determine if one fiel::l trip could produce measurable gains, since multiple field trips are
often financially impossible for many schools.

1:-'erhaps

measurable gains could be observed if the experimental
group Hould have been involved in more than the one field
trip.

This could be_the subject of further investigation.
The attitude scale used in the investigation,

thouco:h shown to r;e useful in this type of -.wrk, :-my not
have been able to detect subtle change that
occured,
1

Test-retest sensitization

factor influencing the results.

rr~y

TI'ZY

have

have also been a

The form used contained

I

;

j

only ten bipolar adjectives, \.jhich may have been too short '

l___________
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to adequately measure the students' f'eeltngs about scienceJ

I The
1

·--------· ----

vr.ri ter observed much confusion on the part of the

I
1

I

I

students in taking this type of test.

'l;heir unfamiliarity '

;-ri th it may have been an important variable.
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C;:IAPTZR VIII
SUHr'IAHY AND CONCLUSIONS

In the last few years great sums of money have
' been spent on the new teaching methods now being used in
science e::1ucation.

The inquiry method and the concept

method have been professed

sany as being the best way

~Y

for students to learn science.

Entrenched in these

methods is the belief that a field trip activity is an
important and integral part of this learning process.

It

is "believed by many, including this w-riter, that field
trips will bring

a~out

better student achievement in

science and that the activity will also positively affect
the students' attitudes about science.
The scientific investigation of this belief was
conducted on four classes of

be~inning

seventh grade

science students who were grouped on the basis of IQ
scores into experimental and control groups.

A ten week

unit on ecolozy was carried through with, utilizing the
inquiry method of learning.
i

At the beginning of this

unit, a Senantic .C·ifferential pretest was given to the

I students

concerning their at:ltude•about science.

At

~he

I

ample t i ~~-of_th_e__un~~~---~~-ac_h e-~- p~epare_d post test wa~

40

41

given the students relating to their
acquired durin1_r the unit.
field trip,

~·ras

scien~s

knowledge

The variable in question, a

conducted .9.fter '\lolhich posttests on the

dependent variables (achievement and attitude), were ,siven.
Analysis of covariance, a statistical procedure,
-vvas used to determine if signlficant change had occured.
The hypotheses set forth in the project were that
student achievement and attitude would be significantly
increased by the field trip.

The results of the analysis

of covariance procedure did not support these hypotheses.
l;o significant increase in achievement or attitude vra.s
observed in the experimental group.
In conclusion, it can be said that a field. trip
does not appear to be as important and necessary an educational tool as many educators mi..ght profess it to be.

I
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INVESTIGATING OUR ECOLOGICAL NICHE

How is heat distributed in our classroom?
EQUIPMENT:

I

Laboratory thermometer

PROCEDURE

1

I

RESULTS

Take the temperature of the air in
several locations in the room:
I

a.
b.
c.
d.
e.
f.
g.

h.
i.

Back of room
Front of room
Window side of room
Hall side of room
Northeast corner
Northwest corner
Southeast corner
Southwest corner
Center

I

a.
b.

I

I'

.C •

d.
e.
f.
g.
h.
i.

INTERPRETATIONS Al\l"'D OBSERVATIONS
A.

Is there an equal amount of heat at the front and back
of the room?
How do you know?

B.

Is there an equal amount of heat on both sides of the
room?
How do you know?

c.

Is there one part of the room that seems to show the
most heat energy?
How do the results show
this?
Do the class results show this?

V.

CONCLUSIONS:
a.

The heat energy in our room is

b.

I think it is distributed this way because

J

46

F--

FURTHER THOUGHTS-.-·-----------------·--·---·-···----·---··-

1
1.

1

Our measurements were taken during what time of the
day?
Would the reading have been different
if they had been taken earlier (or later)?
Why do you think so?

How could we obtain data for a different time of day?

L . _ . . _ _ _ _ __ _ _ _ _ _ _ _

j

~--·---~-----

INVESTIGATING OUR ECOLOGICAL NICHE
I.
II.

What ls the relationship betiv-een ••plant life" and
"air temperaturett around our school?
Equipment:

III.
1.

laboratory thermometer

PROCEDURE
RESULT
Take the temperature of the air
above several living surfaces.
a.

a.

b.

b.

d.
e.

d.
e.

c.

c.

f.

f.

g.

g.

h.

h.

(CAUTION):

2.

IV.

Be sure the bulb of the thermometer is
shaded from the direct sun rays. Why
is this necessary?

Take the temperature of the air above several
non-living surfaces.
a.
b.
c.
d.

a.
b.
c.
d.

e.

e.

OBSERVATIONS AND INTERPRETATIONS:
A.

What is the average air temperature above each
of the various surfaces?
TYPE OF SURFACE
1.
2.

Grass
Blacktop

3.

I

~:

TEMPERATURE

L_____________________________________________ ---~---------- -

i

I
_______________________j

1
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I

INVESTIGA1'ING OUR ECOLOGICAL NICHE
B.

1

I

Other than the 11 type of surface, 1' whs.t other
factors do you think affect the air temperature
around school? (List each one and describe the
effect upon temperature.)

I

1.
2.

3.
4.

c.

What is the average of all the temperature readings taken by the class above grass? Above
blacktop?
GRASS

D.

BLACKTOP

What are the class averages for each period of
the day?
AVERAGE AIR
period

TE~W~nATURE

Living surfaces

(degrees}

Non-living surfaces

II,.
III.
IV.

v.
VI.
VII.
E.

v.

Graph the above information.

CONCLUSIONS
I believe that there (is, is not} a relationship
between "plant life" and "air temperature" around
our school, because

I

l_

I
_____ _I
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---------------------------DON'T DRINK TOO NUCH
I.
II,

III.

Problem:

What is the relationship between water in
soil and plant life?

HATERIAIS

EQUIPHENT

envelopes
soil samples
tape

gram balance
oven
spoon

Procedure

Results

A.

Soil 1

1.

Obtain several envelopes.
(number=
). Place your
name on the envelopes and
number them,

2.

Collect a soil sample from
Soil 2
the location shown by your
teacher. Place 4 spoons
full of soil into envelope #1
and seal (seal edges with
masking tape). Describe
Soil 3
the location as to sunny,
shaded, wet, dry, few plants
(1 or 2), many plants (3
or more),
Soil 4
Repeat with different soils
as directed by teacher.
Describe each soil location
as to sunny, shaded, wet,
dry, few plants, many plants.

3.

Return to classroom-QUIETLY!

4,

Weigh each soil to the nearest
tenth of a gram (while it is
in sealed envelope).

5.
B,

SOIL
1

2

3
4

Place your envelopes into the
container provided until the next day,

NEXT DAY
1,

The soils you collected yesterday all contain
_water, some more, some less, The soils have
been heated to evaporate the water from them,

50
continued from

DON 1 T DRINK TOO MUCH
Now we must reweigh them to find out how
much weight they have lost (I took them to
Jack La Lanne!).
Weight after water removed:
soil
soil
soil
soil

2.

1
2
3

4

Now comes the easy part. We need to find
which soils lost the most weight. Seems
easy doesn't it! But we must be careful.
For example, look at the following data:
Sample A

Sample B

Wet Soil
Dry Soil

62.3g
53.6g

44.0g

Weight Lost

.8.7g

7.8g

51.8g

Which soil (A or B) had the most water in it (or, which
lost more weight)?
3.

It is a difficult task to determine which
soil lost more weight, since they did not
start at the same weight. Therefore, we
must determine the PERCENT OF' WEIGHT LOST.
Follow me and let us do it.

Percent of weight lost
Percent of water lost

IV.

Soil
Soil
Soil
Soil

1
2

3
4

CONCLUSION
What is the relationship between the percent of
water in the soil and the plant life?

l_ - -

- - - - - - - - - - - - - - ~ - - -~- -
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INVESTIGATING OUR ECOLOGICAL NICHE
Ie

'

What i.s the relationshtp between soil temperatures
at several locations around our school?

II.

Equipment:

III.

PROCEDURE:

RESULTS

1. CAREFULLY push soil thermometer

1.

soil thermometer

into the grass about 1-lt
inches. Wait 30 seconds and
record temperature in centigraQ._Ei degrees. Repeat at 2
nearby locations.

2. What is the average temperature

2.

of the soil below the grass?

J.

Determine the temperature of
plain dirt that is exposed_
to sunlight. Choose 3
different locations.

3.

4. What is the average temperature

4.

of soil exposed to the sun?

5.

Locate and measure the temperature of the soil at lJ. locations where the SUY1 is not
shining on the exposed soil and
grass. Choose 2 expo~1ed soil
areas and 2 grass areas.

6. What is the average temperature

5e Shaded exposed
soil

Shaded grass

6.

of shaded exposed soil?

7. What is the average temperature
of shaded grass?

7.

AVERAGE TEMPERATURE
Temperature of sunlight grass Temperature of exposed soil
Temperature of shaded grass

i

I

Temperature of shaded exposed soil -

_,

l_________________________________________________________________

1

_j

.52
~------------

IV.

I
I,

------ ·-------·-·-:- -- ----- -----.------------- ----------------

CONCLUSIONS

T H I N K!! !
-

----~

.

1.

Is the temperature of the soil in the exposed
areas {sunlight grass-soil) :i'IORE or LESS than
the shaded areas?
Why is this
so?

2.

Is the temperature of the soil under the sunlight
grass MORE or LESS than the exposed soil?
Why is this so?

3.

Therefore, sunlight (and the heat it contains)
can affect soil if

·

/

I

I

I

l

I

I

______j
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INVESTIGATING LEAVES--THE FOOD FACTORIES

I.

II.

How are leaves constructed?
a.

Equipment:

dissecting scope, hand magnifier,
2 cork halves, pin.

b.

Materials:

leaf samples

PROCEDURE

RE-SULTS

a.

a.

Examine a leaf's surfaces under the hand
magnifier.
1. How are the surfaces the same?

1.

2. How are they different?

b.

Examine the leaf's
surfaces under the
dissecting scope.
1. How are the surfaces the same
2. How are they
different?

J.

2.

b.

1.

2.

Sketch one surface of the leaf.below.

1

~---------- .. --------------·----------·---

!

· c.
.

-----------

=-~--=----- ---·----------- ---------

--- --- ---------- ------------------------------· -------

.

Using a razor blade, CAREFULLY
but with a quick motion, ·cut the
leaf across it's width. Now you
have exposed a CROSS SECTION.
Examine this cross section w·i th
a hand magnifier. Describe and
sketch what you observe.

I

c.

r

I!

SKETCH HERE

d.

Now cut again (to make a fresh
cut) about 4 inch below the last
cut. Mount this small piece of
the leaf between the two pieces
of cork and secure with a pin.
Examine this cross section under
the dissecting scope, describe
and sketch what you observe.

d~

SKETCH HERE

What color is your leaf?
What makes it this color?
What is so important about leaves that is so vital to
other living things?

I
1

[__________ ···- - ------

.

,
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e.

·-

-----------------------------------~------------------

·- ---- ·----------------------------------1

Prepare a cross section of the
leaf along it's LENGTH and mount
it between two pieces of cork.
Examine this thoroughly in the
dissecting scope. Describe and
sketch what you observe.

e~

SKETCH HERE

f.

Hake a fresh cross section as you f.
did in #d. The old is probably
too dry by now. Examine carefully
this section through low power on
a microscope. Sketch what you
see. LABEL your sketch so as to
explain what you observed.
SKETCH HERE

III.

Based upon what you have done in this experiment
what do "you" think is the most important characteristic of leaves that we should study further?

1.

l___________________________·-__,. __________j

I
1
1

,
)
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INVESTIGATING CHLOROPLASTS

I.

What are chloroplasts made of?

II.

EQUIPNENT

:rw!ATERIALS

III.

PROCEDURE

RESULTS
1. The liquid turns _____
____ this probably
happens because some
of the leaf coloring
is now dissolved in
the_____________

1. Grind up several green
leaves mixed with acetone. Four the liquid
·into a test tube for
storage.
2. Cut a strip of filter
~aper about 3" long and
2" wide; cut a point at
one end.~

2. Where the drop was
placed, the paper is
now

----------------

With rod, place a drop
of the colored liquid near
the pointed end; wait until
the drop is dry.

J.

Place another drop on the
same spot; wait until dry.

4. Repeat with several drops until the spot is bold.

---------------------------------------------------------STOP NOI{!
THIN'£! ! !
Since each drop dried rather quickly, then were did the
liquid go?
Why is there something left on the paper?
In what way is this spot on the paper related to the
color in a leaf?
How many substances do you think are responsible for the
color on the paper? one, two, three, more?

i

I
,I

~~---------------------------1

----------------------,- - - - · -·- - - - - - - - - - - - - - ,
1

i

5. Now suspend the paper in a beaker so that the

!

point almost touches the bottom; CAREFULLY, and
slowly pour petroleum ether into the beaker until
the tip of the paper is covered about 1/8".
(CAUTION: do not sniff fumes directly.) NOiv
OBSERVE THE COLORED SPOT AND DESCRIBE WHAT HAPPENS
AS IT HAPPENS.

I
!

IV.

1

FURTHER THOUGHTS AI\'TI CONCLUSIONS
1. How many different colors were noted?
2. What does this seem to suggest about the number of
substances that are responsible for the color of
a leaf?

3. In most leaves, what do you think causes the
green color?

4. In the fall and 1-Iinter, when a leaf dies, what
happens to its color?
Explain

~.rhy

you think this happens 1

5. The leaves of some plants do not change color.
Explain why you think this happens&

I!

I
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----------------------PLANTS

I.
II.

III.

!'HAT !'1.A.KE

"ACID"

Do plants make soil acidic or basic?

EQUIP1'1ENT
test tubes

JYIATERIALS
soil samples
test solution

PROCEDURE
a. Place % inch of soil #1 in test tube (obtain from
lab aid). 'l'hen squeeze enough of the test solution, drop-by-drop, onto the soil until there is
a i inch layer of the solution above the soil.
Place your thumb over the mouth of the test tube
and shake the tube thoroughly. Allow soil to
settle to the bottom of the test tube.
b. Describe the color of the liquid above the soil
CAREFULLY:
c. Compare your color to the following information:
COLOR
Ph
4
yellm'l
yellow-green
.5 acid soil
6
green
light purple
7 neutral soil
purple
8 basic soil
d. Describe the soil you tested as to number (ph)

and acidity:
e. Empty the wet soil into a waste basket, NOT! a
sink. Clean, dry, and re-use test tube.

r.

Repeat the above procedure with soils 2, 3, and
4. Place data in chart below:
DATA S Ul~'INARY
Sample
1

2

3

4

Color

ph

characteristics of soil

l

[
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NOW h'HAT?

1.

Which soil was most acid?

2.

~fuich

3.

Which soil or soils are closest to being neutral?

I

soil was most basic?

: 4.

If a plant that l'J'aS growing w:ell in soil 1 v-ras transplanted to soil 2, do you think it would continue to
grow well?

5.

If a plant that was growing well in soil 4 was transplanted to soil 2, do you think it would continue to
grow well?
Why do you think so?

#4.

#5.
1

I

6.

CONCLUSION:

l----~--~----------·--·-------·-·--·------------···--·-------·----------------
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I

WATER-PLANT

REh~TIONSHIP

What is the relationship between plants and the water in
their environment?
I•

II.

EQUIP !1ENT

MATERIALS

PROCEDURE
a. Gather a leaf from
several different plants
~ow weigh each of them
while they are fresh and
then place each in an
envelope and label it.
(keep for further
investigation.)

RESULTS
1.
2~

3.

4.

5.
6.

; THIN10 !

Is each leaf made up of solids?
Do you
think each leaf contains any water?
(HINT:
if you have ever crushed a leaf, can you feel
moisture?)
THEREFORE, the above weights are probably the combined
weight of all the
and
in
the leaf.
b. CAREFULLY, remove one leaf from its envelope, and
place it in the oven. WAITt After 10 minutes
(or longer if necessary to completely dry out the
leaf), remove the leaf from the oven. (Be sure
to handle carefully with tweezers). Weigh on the
balance (to closest 0.01 gm).
. I

c. Repeat this DRYING OUT At-..TD
WEIGHING procedure for each
of the remaining leaves.

I THINK!!

l __

i

c.

Did each leaf lose some weight?
Did the heat
have anything to do with the loss?
• Why
did the above DRYING OUT ~~use a loss in weight?

I

___j
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I

What part of the leaf's weight was lost during
DRYING OUT? 1/10? 3/10? 5/10? 7/10? 9/10?
(circle one)

1

I

Here is an example of how to compute the part of
the leaf's weight loss:

SAivlPLE:

wt. of leaf =
wt. of dry leaf
loss in w-t. =

=

Fractional weight loss

=

.72/.23

= 72~ = 0.32
21 6

.72 gm

.49 gm

.23 gm
l'Tt • loss
wt. of leaf

=

.23 gm
gm

:72

or about 3/10.

-no
1_g_

b8 (more than i)

THUS:

about 3/10(0.3) of the leaf's weight would have
been lost due to DRYING OUT. This seems to suggest
that the leaf was originally composed of about
__________solid material and
liquid.
d.

Determine the fractional loss in weight for each
of the leaves you investigated. Record on the
chart shown below:
l''RAC-

!.

LEAF

Wt. OF
LEAF ( gm )

LOSS IN
TIONAL
1
wiT • ( gm ) I'· WT • LOSS

WT. DRY
LEAF ( gm )

i

'

--

L

-

!

..

-

J
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i,

Ii

i

i

III.

CONCLUSION:

I

1.

It seems that all leaves (did, did not) lose the
same amolmt of moisture. Why?

2.

If the leaf is completely dry, then what does
the fractional loss in weight tell us about the
composition of the leaf?

3.

We can now assume which of the following:
a.

The GREATER the fractional weight loss, the
I•10RE water the plant needs.

b.

The GREATER the fractional weight loss, the
MORE water is stored in the leaves.

c.

Statement (a) IS true and (b) t'lAY BE true.

d.

Statement (b) IS true and (a) HAY BE true.

I

J
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Learning Agreement - ECOLOGY

i

I

!
i 1.

1

!

Posters or Cartoons (your own) on any aspect of
ecology (animal-plant relations, polution, food chains,
etc.). No more than one--either one poster Q£ one
cartoon.

2.

Bulletin board on ecology.
(Before doing the actual
board, turn in a rough sketch of your ideas for
approval.)

3.

Vocabulary:

4.

Experiments:
you must turn in a list of what materials you need and what you expect to do for approval
before allowed to begin. It must be done in class,
with a full, complete write-up using the Scientific
I"lethod.

5.

Letter: Write a letter to assemblymen, congressman,
governor, or President, telling who you are and asking
him specific questions dealing with the problems of
pollution. You must turn in your rough draft for
approval before mailing your final copy.

6.

Interview; Talk to any public official in Burbank
concerning Burbank's role in the ecology movement.
State who you interview, the questions you ask, and
the answers you receive.

7.

Survey: You need not actually ask these questions, but
you must prepare 15 questions that you would ask
people on the street concerning ecological problems
(pollution, balance in nature, etc.).

8.

Questions: Chapter 15, pages
questions J, 4, 5, 7, and 11.

/ 9.

Questions:

-adaptation
-competition
-scavenger
-ecosystem
-decomposeres
-environment
-food web
-parasite
-producer

-carnivore
-consumer
-decomposer
-ecology
-food chaln
-herbivore
-niche
-omnivore
-photosynthesis

Chapter

4, 5, 10, and 13.

367 and 368.

16, page 390.

Answer

Answer questions

!

363 of

110.

Problem:

L~

the text by doing the necessary library research,

Complete the problem·stated on page

-------------------------------------------

---'

p •
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I

11.

I
I
1

'I

i

I

,
Effects of Hunting on Ecology: Take a stand and defend
it: "Hunting is beneficial to ecology because.w. 11 or
"Hunting is harmful to ecology because ••• 11 Either do
library research or get your information from any of
the following sources: American Sportsman magazine,
any 1TRA, (National Rifleman's Association}, Department
of Fish and Game, Ecology Research Center.

;

I

12.

Research paper: Write on the effects of population
on the ecological balance. You might show the effects
of what would happen to the food chain in both an
increase and a decrease in population on a community
(any community).

13.

Report: Select 5 endangered species. Report on
their habits, char-acteristics, the reason for their
decline and suggestions for saving them from extinction.

14.

Reporta Select an industry (lumber, steel, mining,
textiles, oil, farming, etc.) and report on its
problems of pollution and waste disposal. Suggest a
solution.

15.

Report: Prepare a report on succession in a sand
dune, including- both plants and animals. Obtain or
draw illustrations of at least 3 plants and 3 animals
involved in the succession.

16.

Report: Prepare a report on the environmental
effects of chemical fertilizers (particularly phosphates), persistent pesticides, and herbicides.

17.

Book Report' Read a book about one of the following
people and tell about his contribution to the preservation of the environment.
-John Muir
-Henry Thoreau
-George Perkins
-Francis Parkman

18.

-

l_____

-William Bartram
-John Wesley Powell
-Frederick Olmsted

Report: You are a conservation leader. One of your
partners is an oil company president. Your other
partner is an Eskimo. I am a United States Senator.
I must decide whether or not to build the Alaska
pipeline. You must prepare a statement to convince
me to vote your way. Make a statement for you and

~e_a_c_h

__
o_f_y_o_u_r_p_a_r_t_n
__
er_s. _\____________________

~
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/19.
I·

Collage: Assemble a series of pictures or slides
illustra tlng "Crisis in the Environment. n Include
overpopulatlon, water, and air pollution, waste
disposal, and endangered spec1es~

20o

Map: Nake an illustrated map of the tv:ississippi
Ri1rer, showing sources and kinds of pollution.

21.

Handbook: Make and illustrate an ecology handbook.
Include an ecological dictionary, addresses of
recycling center, addresses of conservation organizations, household advl.ce and recorn..m.ended products.

J

!
1

;
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LEARNING C01"TRACT

I understand that the point value of each item is in
the left hand column. I w~st do the two starred items
(Numbers 3 and 8) or be dropped one full grade no matter
what my point value is. Beyond that, I am allm'led freely
to choose any of the items listed to meet the point
requirements for the grade I wish to achieve. I understand that out of a total of 1,450 points, the following
is true:
A - 700 points
B - 575 points
C - 400 points
D - 250 points
The Grade I wish to try to is an
• Listed below are
the numbers and point values of the items I think I tmuld
like to do. I understand that I may, at any time, change
the gracte I wish to try for, and/or the items I wish to
do.
also understand that I must have everything completed
by Monday, June 11, 1973. If I turn something in before
that date which is not satisfactory, I may correct the
errors and resubmit it for the total point value since no
partial credit is given.

I

Also, if there is something else that you might like to
do besides the 21 choices given en the previous pages,
please clear it uith me so the point value may be
determined.

POINT VALUE

ITEM
1.
2.

3.
4.

5.

6.
7.

8.

9.
10.

I____

S!~ned:

~

----------·-------------- i

---------------------------- --- ------------------------ ________________ !
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------------------------------BASIC ELEY£NTS OF ECOLOGY
Checking up
I.

If you examined the teeth of an animal, how could
you tell whether it was probably herbivorous or
carnivorous?

II.

Name two ways that the following groups of animals
are different?

III.

IV;.

V.

VI.

a.

sheep, elk, goats, cattle

b.

seal, coyotes, mountain lions, eagles

As a consumer, how is a bear like a raccoon?

In what way is a.skunk like a walrus?

Many herbivores are able to survive the dangers of
nature because

In addition to being food, how do plants aid
animals in survival?

I
I

II

·

:

L ___________________________________________________________________. ________________________________________________ j
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-----------------------SALT WATER POLLUTION
BRACKISH
BLOO!I1S
COASTAL
DISEASE

I10TOR
RADIOACTIVE
OXYGEN
DIATION

SILTING
PLANKTON
POLLU1 E

TOXIC
THERNAL
DIATCivl

1

1.

To
means to make impure or unclean, to contaminate, or to dirty.

2.

The entire oceans' productivity is concentrated in
its
zones.

J.

The
family is the base of a marine food
pyramid or chain.

4.

Salt and fresh water mix and are called

5.

The most common microscopic ocean plant is the
, they produce over half of the worlds'
every year.

6.

When nutrients are plentiful, diatoms and algae cause
algal
•

7.

The red tide is very

8.

The presence of coliform bacteria indicate the possible
presence of
causing bacteria.

9.

•

to fish.

means choking or filling with sediment or
dirt.

10.

Most·oil pollution comes from

ill.

Pollution from
pollution

i12.

Excessive heat in water is called

l
13.
;

Fish cannot tolerate abrupt temperature changes of
more than
degrees.

l

oil.
is another new type of
pollution.

~.

L_____.:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - ·- ·- - ·- - - - -· - - - - -· - -· - _ _ _ _ _ _ _ _ _ _

j

,----------·--------·--·--·-------·-·----

-·-·---··-- -·----·-

---·--·-----·-----------.

(card #1)
OAK TREE COHivTUNITY

1.

Air temperature:

2.

Soil temperature:

3.

Water content of a leaf:
fresh weight = _ _ _ _ _gm
_ _ _ gi!J.
dry weight
_
_ _ gm
loss in weight=

4.

Soil acidity (ph):

+

+

percent water
in leaf = _ _ _ _;od

color of solution

-----

_ _ _ _ _ _ _ _ _ _ _ph number=----acidip, basic, or neutral soil (circle one)

5e

Environment: describe the general type of plants
found in this community:
a. Large (3ft. plus)- small (1-2ft.)=
b. Tall (5 ft. plus)- short (1-4 fts.) =
c. Large leaves (2 inches plus)- small
leaves (1-2 inch)
=
d. ~~ny plants- few plants
=

6.

Transpiration Rate:

(\:.Jater loss rate)

fast or slow (circle one)

7.

Chlorophyll content of leaves: List colors beginning
at top of paper strip: a~
b·~----~~---c.
d.
• Color of the
fresh leaf: dark green____ green____light green~--(check one)

Name: ___________________________
I

i

I

,

•·

L---.----------------------__ _ _ _:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - --__ j
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(card /12)
SOUTH-FACING SLOPE
1.

Air temperature: ________,_________ 0 c

2.

Soil temp.: ______

3.

Water content of a leaf:
fresh weight =________ gm
dry weight
~
gm
loss in weight=
gm

4.

+

Soil acidity (ph):

--------+----------

oc
__
(average)

___,

percent water
in leaf =

color of solution

------------------

__________________________ ph number = ------------------acidic, basic, or neutral soil (circle one)

5.

Environment: describe the general type of plants
found on this hillside.
a. Large {3ft. plus)- small (1-2ft.)=
b. Tall (5 ft. plus)- short (1-4ft.) =
c. Large leaves (2 inches plus)- small
leaves (1-2 inch)
=
d. Many plants- few plants
= ------~-----

--------

6.

Transpiration Rate:

(Water loss rate)

fast or slow (circle one)

7.

Chlorophyll content of leaves: List colors begi!l...ning
at top of paper strip: a.
b.
c.
d.
•
Color of fresh leaf (check one)
dark green

8.

light green

water content of the soil:
fresh weight
dry weight
loss in weight

L

green

=
=
=

Name:

gm
gm
gm

percent water
in soil =

G/

:
·

------·---- ------------- ---------- -------------------- ------ ________ _j

(l.
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(card #3)
CHAPARRAL COI'-1:l"1UNITY

! 1.

oc

Air temperature

i

+
+
=
oc
------ -------- (average)

2.

Soil temp.: _ __

J.

water content of a leaf:
fresh weight
=
gm
dry weight
gm
loss in weight =_________gm

4.

Soil acidity (ph):

percent water in
leaf =
%

color of solution_ _

·-----~------ph number = -·-·_ __

acidic, basic, or neutral soil (circle one)

5.

Enrionment: describe the general type of plants found
in thls community.
a. Large (J ft. plus)- small (1-2ft.)=
b. Tall (5 ft. plus)- short (1-4ft.) ~
c. Large leaves (2 inches plus)- small
leaves (1-2 inch)
=
d. Many plants- few plants
=

6.

------

Transpiration Rate (Water loss rate)
fast or slow (circle one)

7.

Chlorophyll content of leaves' List colors beginning
at top of paper strip: a. _______________b.
c.
d. ___________________
Color of fresh leaf (check one)
dark green___________ green._______

light green__ ___

Name: ___________________________
I

!

,

I

---------·-·---------------------------------------------------·------------~--------------------------------_j

(l

'
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i

I

(card #4)

I

NORTH-FACING SLOPE
1.

Air temperature: ____________

2.

Soil temp.: _ _ _ _+

).

Water content of a leaf:
fresh weight
____ gm
dry weight
=
gm
loss in ~reight = _ _ _ _ gm

4.

=

+

------ ---------(average;-

oc

percent water in
leaf =
fo

-----

Soil acidity (ph):
color of solution
----~-~
______________________ ph number =
acidic, basic, or neutral soil (circle one)

~

5.

Environment: describe the general type of plants
found on this hillside.
a. Large (3ft. plus)- small (1-2ft.)=
be Tall (5 ft. plus)- short (1-4ft.)
=
c. Large leaves (2 inches plus)- small
leaves ( 1-2 inch)'
=
d. Many plants- few plants

= -------------

6.

Transpiration Rate:

(Water loss rate)

fast or slow (circle one)

' 7.

Chlorophyll content of leaves: List colors beginning
at top of paper strip: a. _______________ b. ____________

c.

d·----~-------------

Color of fresh leaf (check one)
dark green ------- g r e e n - - - - light green_______

8.

Water content of the soil:
fresh weight
=
dry weight
=
loss in weight
=

gm percent water
gm in soil =
gm

%

Name: __________________________
----------

_______________j

7J
,.-------------------------------------------------------------------

l

-------·-~----------

CLASS S UI•lNARY

OAK

CHAPARRAL

SOUTH

NORTH

Air Temp.

oc

---------------------------------------------------------------------------~---------------------------------------

Ph
(acidity)
Percent Water
in Soil
-----------------------------------------------~----------

Water
Transpiration

F'ast-

Fast-

Fast-

Fast-

Slow-

Slow-

Slow-

Slow-

----------------------------------------------------------

Chlorophyll
(number of times
occured)
yellowgreen
brown

----------------------------------------------------------

Percent of
water in leaf

-----------------------------------------~----------------

L

f

\

i
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_____
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I

CONCLUSIONS

1.

Which location{s) had the highest air temperature?
And why?

2.

\Yhich location had the lowest air temperature?
Why?

3.

vfuich location(s} had the highest soil temperature?
Why?

4.

Which location(s) had the lowest soil temperature?
Why?

5.

was the soil mostly acidic, basic, or neutral?

6.

Which location had the highest percentage of water in
the soil?
Why?
Which location had the lowest percentage of water in
the soil?
Why?

8.

Did any location have an unusual type (color, amount)
of chlorophyll present?
Explain:

9.

w~ich

I

location had the highest water transpiration?
Explain:

i

Which location had the lowest water transpiration?
Explain:

'11.

How do plants prevent water loss?

,12.

Did any location have an unusual percentage of water
in its leaves?
Explain:

,10.
I

I
0.3.

What_is the primary "producer" in the oak community?

p.4.

List 3 Placerita "consumers."

15.

Make up a Placerlta "food chain."

I

What is the source of energy for Placerita Canyon?

~--"'_j
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--------------------------------FIELD TRIP TEST

1.

Which side of this picture is a North-Facing Slope?

2.

What might the soil temperature be here?

J.

Why is the hillside at the lower left called a south
facing slope?

4.

What do '\'Ie call the relationship of the insect here to
the oak leaf?
The presence of this tree indicates:
Name the cons~~er here:
How does the bush on the right, with it's large leaves
survive on this slope?
What are the stakes for?
Wnat is unusual about the trees here?

5.

6.

7.

8.

9.

10.
11.

Name 2 tests you would perform on this slope to determine that it is a south facing slope.
a.
b.
Why will "a" tell you it is a south facing slope?

12.

Why will "b" tell you it is a south facing slope?

13.

What kind of relationship is this lichen an example of?

14.

What community is this plant from?
How do you know?

'15.

The piece of paper here indicates
out of the leaf.

16.

W'tat are the characteristics of a North Facing Slope?

17.

What are the characteristics of a South

:18.

What adaptations do these plants have for survival?

1

[ ____________ _

is coming

F~cing

Slope?

,--~-----~---------·------···----------~------------·-··-~·--··-··--··----···--···-·~···------·-~--------1
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ECOLOGY TEST

!!
!

DIRECTIONS: Only one answer can be chose:n per question.
Choose the answer that best completes the question.
Place your answer on the-a:riswer sheet only, not on the
test.

1.

A "neutral" chemical substance often found in peoples
homes is:

a.
b.
c.
d.

e.

2.

water
baking soda
citrus fruits
milk
bleach

What is the average of the following soil temperatures
22°, 25°, 22°:

a.
b.

c.
d.

e.

3.

A soil that turns the ph test solution yellow and has
a ph of 7 is:
a. acidic
b. basic
c. neutral
d. acidic and basic
e. none of these

4.

Animals that eat only meat:
a. carnivore
b. omnivore
c. producer
d. consumer
e. herbivore

5.

Which of the following is not necessary for photosynthesis:
a. water
b. sunlight
c. chlorophyll
d. carbon dioxide
e. petroleum ether

6.

The gas that green plants must get in order to carry
I
out photosynthesis:
I
a. carbon dioxide
c. oxygen
e. steam
L____
b. air
d. natural gas
1

-----------~~-----------~~--------·----- ..

------------------·----·--------- ~---------~-----------------'
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8.

10.

11.

12.

13.

--··- - -----

~--~---~·-·--·-

----- - --··· --

----······-·~-·-·-·--·----l

i

Soils collected from shade when compared to soil
collected in sunshine are:
a. lower in water
b~ higher in water
c. about the same
d. dependent on the location
e. none of these
A temperature, that is comfortable for people, on the
Centigrade (C) thermometer:
a • 0°
0
b.

9.

-~--- ---·---~- ~

50

c. 25
d~ 40°
e. 80°
Air temperature from morning until afternoon:
a. remains lo~r
b. is high then lm-T
c. is low then high
d. remair1s high
e. none of these
Most plants require:
a. no water
b. very small amounts of water
c. constant watering
d. depends on the plants' water needs
e. none of these
Chlorophyll can be separated from the leaf by:
a. water
b. petroleum ether
c. acetone
d. no method
e. heating leaf
The "way of living" of a plant or animal is its:
a. job
b. biosphere
c. niche
d. community
e. ecology
The true temperature of the soil is best found:
a. at the surface
b. one inch below the surface
c. two inches below the surface
d. three inches below the surface
e. right above the surface

I
I

I

L----------------~----------------------------------·---~-·-------------·--------------.J

'
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14.

~Jhich

·-·---

-----~----·-------······ ----~----------------·

word below is the best to describe the

i

11

loss

of water" from a leaf:
a. heating
b. cooling
c .. evaporation
d~ steaming
e. acetone
15.

If a plant that is growing well in acid soil is moved
to a basic soil:
a.
b.
c.
d.
e.

16.

17.

18.

19.

Which of the following would be least important to a
plant:
a. air temperature
b. soil temperature
c. time of day
d. soil ph
e. soil water
Which of the following leaves really lost the grestest percentage of 't'Iater:
A
c
B
llg
8g
wet weight
5g
dry weight
6g
lg
Jg
2g
loss in weight
7g
5g
a. soil a
b. soil b'
c. soil c
d. soil a and b
e. soil a and c
Which of the following would have the highest soil
temperature:
a. shaded grass
b. sunlight grass
c. shaded soil
d. su..11light soil
The green pigment in plants is caused by a:
a.
b.
c.
d.
e.

I

l

it will grow well
it will die
it will be sick, but will recover
its chlorophyll will die
none of these

ruminant
producer
niche
chloroplast
none of these

'

i
I

____________________________________________________________j
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20.

"Living things 11 such as plants, during the day:
a. keep the air temperature around themselves
fairly even
b. keep the air temperature around themselves
very high
c~ keep the air temperature around themselves
very low
d. cannot control the air temperature
e. none of the above

21.

22.

23.

Which of the following would have the lowest soil
temperature:
a.
b.
c.
d.

shaded p;rass
sunlight grass
shaded soll
sunlight sotl

a.
b.
c.
d.
e.

carnivore
producer
omnivore
herbivore
ruminant

Man is a:

A group of plants and animals living together in a
certain area in nature such as an oak tree forest or
a pond is called a:
a.
b.
c.
d.
e.

home
niche
community
city
county

24.

The only type of organism that can manufacture its
own food:
a. consumer
b. green plants
c. carnivore
d. predator
e. scavenger

25.

The acidity of soil:
a.
be
c.
d.
e.

does not affect plants
does affect plants
is not important to plants
affects only a few types of plants
sometimes affects a plant

80

26.

The food making process that green leaves carry out is:
a. chloroplasts
b. ec.ology
c. chlorophyll
d. photosynthesis
e. manufacturing

27.

The energy for photosynthesis comes from:

a .. water
b. carbon dioxide
c. chlorophyll
d .. sunlight
e. sugar
28..

After heating a freshly cut leaf, the leaf will weighs

a. more
b.
c.
d.
e5
29.

An animal that "cleans up" or eats the remains of
dead animals is a:
a.
b.
c.
d.
e.

30.

herbivore
omnivore
producer
ruminant
scavenger

An instrument used to measure temperature is a:
a.
b.
c.
d.
e.

31.

less
same
it depends upon the leaf
none of these

test tube
thermometer
ruler
gram balance
beaker

The surface temperature of non-living things as compared to living things:

a. is usually lower

32.

b. is usually the same
c. is usually higher
d. is usually higher, hardly ever lower
e. is mostly lower, seldom higher
The type of organism that breaks down tne remains of
other organisms:
a. decomposer
b. scavenger
c. harbivore
d. omnivore
e. producer

81

33.,

Which surface would have the highest temperature at
noon:
a. grass
b., rock
c. tree leaf
d. wood
e. shaded soil

34e

What is the name of the method used to separate leaf
pigments on a strip of' paper:
a.
b.
c.
d.
e.

35.

Chromatography
photosynthesis
chloroplast
ph solution
heating

If the ph test solution turns purple when soil is
added, the soil is:
a.
b.
c.
d.
e.

slightly acidic
slightly basic
acidic
basic
neutral

36.

Which surface would have the lowest air temperature
at noon:
a. rock
b. dirt
c. blacktop
d. leav-es
e. cement'

37.

How many colors does a green leaf really have:
a.
b.
c.
d.
e.

38.

1
2 or

3

4 or 5
6 or 7

more than 7

Animals that eat only plants:
a. consumer
b. omnivore
o. producer
d. carnivore
e. herbivore

39,

The most important influence on air temperature is:
a~

wind

b., water

c. sunlight
d. plants
e. aniil'.als

40.

At which of the following locations would a young
plant have the best chance of growing, if the soil
temperature is:

a.
5°C
b. 70°C
c. zo 0 c
d. 100°C
0°C
e.

TURN THE TEsrr QUESTIONS OVER, FACE DOWN ON YOUR DESK.

DO

A~l)

THE

THE SA:tv1E WITH YOUR ANSWER SHEET.

RAISE YOUR H.A..ND

TEACHER OR TEACHER ASSISTANT WILL PICK lW YOUR TEST.
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ECOLOGY TEST
DIRECTIONS: Only one answer can be chosen per question.
Choose the answer that best completes the question.
Place your answer on the answer sheet only, not on
the test ..
1.

2.

3.

4.

5.

6.

A hillside, which is in shade much of the day will have:
a. dry soil
b. only basic soi.l .
c. high soil temperature
d. more chlorophyll
e. high air temperature
A chemical substance found in a kitchen that we would
call "neutral 11 is:
a. an orange
b. coffee
c. water
d. milk
e. aspirin
t.Jhat is the average of the following air temperatures:
31, 29, and 24.
a. 26
b. 27
c. 28
d. 29
e. .30
A soil that turns the ph test solution purple and has a
ph of 4 is:
a. very acidic
b. basic
c. neutral
d. slightly acidic
e. none of these
Flesh eating animals are the:
a. herbivores
b. consumers
c. omnivores
d. producers
e. carnivores
Very small leaves would be found on plants in which
area:
a. chaparral community
b. oak community
c. north-facing slope·
d. all of the above
e. none of the above

8-4

7.

8.

9.

10.

A substance not necessary for plants to have in
photosynthesis is:
a. chlorophyll
b. sunlight
c. acetone
d. carbon dioxi.de
e. water
In order for a green plant to carry out photosynthesis
it must have a certain type of gas. Which one of the
following is it:
a. air
b. hydrogen
c. nitrogen
d. carbon dioxide
e. oxygen
The amount of water in soil from a shaded area as
compared to soil collected in sunshine is:
a. higher
b. about the same
c. lower
d. depends on the time of day
e. none of these
For humans, a temperature that is comfortable on the
Centigrade (C) ther~ometer:
0
ae 0
b.

1°

c. 20°
d.

11.

12.

50°

e. 70°
After hea tlng a fresh oak leaf, 1 t w-111 weigh:
a. less
b. more
c. the same
d. it depends on the leaf
e. cannot be found out
on·an average day at Placerita Park, from morning
until afternoon, the air temperature will:
a. stay high
b. stay low
c. be high then low
d. be low then higher
e. none of these

(l

•
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13~

Green plants need:
a. very small amounts of water
b. no water
c. water, but it depends on the plant
d. constant watering
e. none of these

14.

A tool used to separate chlorophyll from its leaf:

15.

16.

17.

18.

a. thermometer
b. gram balance
c. beaker
d. test tube
e. mortar and pestle
We can get chlorophyll out of a leaf with:
a. heat
b. ph test solution
c. petroleum ether
d. acetone
e. water
Which one of the following wuld not be found on a
North-Facing Slope:
a. high soil water
b. high air temperature
c. lots of chlorophyll
d. low· soi1 temperature
e. much animal life
The "Kind of Life" that a plant or animal lives is
its"
a. work
b. biosphere
c. ecology
d. niche
e. job.
To find the temperature of the soil we insert the
soil thermometer:
a. four inches below the surface
b. three inches below the surface
c. two inches below the surface
d. one inch below the surface
e. above the surface

86
19.

20.

21.

22.

23.

24.

When a leaf loses its water, it does so by:
a. petroleum ether
b. cooling
c. evaporatlon
d. acetone
e. steam
If a young plant that is growing well in basic soil
is changed to acid soil:
a. it will probably die
b. it will get sick, but will live
c. its chlorophyll will die
d. it will grow well
e. it 't'vill lose water
Large leafed plants 'l'Tould be found in which area:
a. south-facing slope
b. chaparral community
c. north-facing slope
d. dry hillside
e. none of these
For a green plant, which of the follo~ring would be
least important to it:
a. soil acidity
b. hour of the day
c. air temperature
d. soil water
e. soil temperature
A hillside, which 1s in sunshine most of the day will
have:
a. only basic soil
b. more chlorophyll
c. low air temperature
d. high soil temperature
e. wet soil
The type of relationship, when two different organisms
work together for the benefit of both:
a.
b.
c.
d.
e.

community
niche
omnivore
biosphere
symbiosis
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25.

26.

Plants, in a chaparral community, have:
a. large leaves
b. medium size leaves
c. small leaves
d. many different leaf sizes
e. short, fat leaves
Hhich of the following leaves lost the greatest
percentage of 11rater:
wet weight
dry weight
loss in weight

27.

28.

29.

30.

A

B

7g

9g
6g

2g

5g

Jg

c

12g
8g
4g

a. soil a
b. soil b
c. soil c
d. all lost the same weight
e. soil b and c
Which one of the following would not be found on a
South-Facing Slope:
· -a. high soil temperature
b. low amount of chlorophyll
c. low air temperature
d. low soil water
e. few animals
Which of these soils would have the highest temperature at noon:
a. shaded·grass
b. north-facing slope
c. oak community
d. south-facing slope
e. shaded soil
The pigment that makes plants green is caused by:
a. consumers
b. producers
c. niches
d. chlorophyll
e. ruminants
On an average day, green plants:
a. keep the air temperature around themselves
very high
b. keep the air temperature around
themselves very low
c. keep the air temperature around themselves
fairly constant
d. cannot control the air temperature
e. air temperature is not important to plants
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31-

32.

3:J.

34.

35.

36.

vfuich of these soils would have the lgwes~ temperature:
a. north-facing slope
b. south-facing slope
c. chaparral community
d. sunlight soil
e. cement
The sequence of events in which a producer is eaten
by a first order consumer, which is then eaten by a
second order consumer, etc., is a:
a. biosphere
b. community
c. niche
d. food chain
e. carnivore
Humans are:
a. carnivores
b. scavengers
c. decomposers
d. herbivores
e. omnivores
A group of plants and animals living together in a
certain location, such as an oak tree forest or a
stream is a:
a. niche
b. community
c. blome
d. biosphere
e. south-facing slope
The type of organism called a producer because it can
manufacture its own food:
a. carnivore
b. scavenger
c. decomposer
d. predator
e. green plants
If -a soil is acidic or basic it:
a. is not important to plants
b. does not affect plants
c. does affect plants
d. affects only a few types of plants
e. sometimes affects a plant
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37.

38.

39.

40.

41.

42.

Green plants can make their own food and this process
is called:
a. ecology
b. producing
c. photosynthesis
d. chlorophyll
~
ee manufacturing
The type of animal that eats the remains of dead
animals is a:
a. herbivore
b. omnivore
c. producer
d. decomposer
e. scavenger
The chemical used to separate chlorophyll during
chromatography:
a. acetone
b. petroleum ether
c. water
d. ph test solution
e. sugar
If we compare the surface temperature of non-living
surfaces to living surfaces w·e find that they are:
a. ·usually lower
b. usually the same
c. usually higher
d. usually lower in the afternoon
e. usua]_ly lower, seldom higher
An organism that breaks down the dead bodies of the
other organisms:
a. scavenger
b. decomposer
c. herbivores
d. omnivore
e. producer
At noon, which of these surfaces would have the
highest surface temperature:
a. leaf
b. sunlight soil
c. grass
d. shaded soil
e. shaded grass
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43.

On a strip of paper, we can separate the different
colors from a leaf.
w'hat is the name of the method:
a.
b.
c.
d.
e.

44.

photosynthesis
soil acidity
air temperature
chromotography
mortar and pestle

If the ph test solution turns purple when soil is
added the soil is:
a.
b.
c.
d.
e.

neutral
very basic
very acidic
slightly acidic
slightly basic

45.

At noon which surface would have the lowest temperature:
a. sunlight soil
b. sunlight rock
c. sunlight cement
d. oak leaf
e. sunlight blacktop

46.

Animals that eat only plants are:
a.
b.
c.
d.
e.

47.

48.

consumers
produce:rs
scavengers
herbivores
carnivores

For plants to grow well, which would be the~
soil temperature:

a. 0°C
b. 25°C
c. 50°C
d. 70°C
e. 90°C
The study of relationships between living things and
the.ir environment:
a. science
b. ecology
c. conservation
d. biology
e. chemistry

r .
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49.

At noon the:

a. soil temperature is a bit higher than air
temperature
b. soil temperature is the same as air
temperature
c. soil temperature is a bit lower than air
temperature
d. soil temperature is not related to air
temperature

· 50.

a soil with a ph
a.
b.
c.
d.
e.

7

is:

slightly acld
slightly basic
very acid
very basic
neutral
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Name

----------------------·--------

Please indicate below· your "feelings" about
"ECOLOGY"

Directions:

I1ake a check mark in the space betw·een each
pair of opposite words.

Deep

Shallow

Bad

Good

Dirty

Clean

Nice

Awful

Old

New

Small

Large

Strong

_L__

\-Jeak

Little

Big

Unhelpful

Helpful

Alive

Dead

Quiet

Noisy

Active

Passive
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Name_______________
Please indicate below your nreelings" about
"ECOLOGY 11
Directions:

Nake a check mark in a space betl'reen
each pair of opposite words.

Nice

Awful

Happy

Sad

Bad

Good

Clear

Hazy

Little

Big

Strong

Weak

Serious

Humorous

Old

New

Fast

Slow

Quiet

Noisy

Empty

L._

Full
Helpful

