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CHAPTER I
INTRODUCTION

Biology can be taught and learned with very little
equipment, but it can be better learned and more offec-
iently taught with the help of the various aids that are
available. In recent years, the objectives of teaching
biology have undergone oonsiderable modification, yet the
study of the animal kingdom remains as an integral part of
the course in high school biology. One of the aids most
important for successfully accomplishing those objectives
related to the study of the animal kingdom is a collection
of preserved animals representing the various phyla of the
animal kingdom, and the major classes of each phylum. De-
spite the obvious advantages of having at hand such a ool-
lection for teaching certain aspects of biology, a great
many high sohools have an extremely limited collection, or
no specimens at all., Y“It is unquestionably true that a
solence course that is rioch in illustrative material is far
more effective than one resorting only to reading the pages
of the textbook."l The writer has long been interested in
the extent of the variation in school collections, and in

lm.gh E. Brown, "NMaterials for Laboratory and Demon-
strations”, The Bulletin of the National Association of Sec-

ondary School Principles, 373119-IZ0, January, 1955.

1
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the reasons for these variations. This paper represents an

attempt to find some of the answers,

Statement of the problem. The main purpose of this

study was to develop a list of preserved animals suitable
to the needs of the small high schools in Idaho, and to find
the extent of the existing variation in the animal collec-

tions of these high schools, along with the reasons for the

variations.

In order to acoomplish this, the following set of

questions were developed as a means of attaocking the problem:

1.

2.

Se
4.

S.

6.

7.

What 1s the present status of the preserved an-
imal collections in Idaho's small high schools?
What animals are recommended for high school
teaching by authorities in the field?

To what extent do the authorities ugfoo?

How do the opinicns of the biology teashers com-
pare with those of the authorities?

What would be a list of specimens l-oooptahlo to
both the teachers and the suthorities?

What methods are used by the teaohers to obtain
the animal collections for their sohools?

What reasons are advanced by teachers for the
present status of their collections?

Setting of the problem. If an investigator were to
visit the science rooms of several of the small high schools
in Idaho, paying particular attention to the animal collec~-
tions, he might £ind a few schools with an excellent repre-
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sentation of the animal kingdom, preserved in attractive,
labeled jars and displayed in a well-lighted, acoessible
case. He might also find many schools with a rather poor
representation of the animal kingdom, preserved in an odd
assortaent of containers, and stacked in a box in a corner
of the room, or in some other equally inaccessible place.
In other schools, he would find no evidence whatever of a
preserved animal collection.

Prequently, a bilology instructor having a particular
slant or philosophy of teaching will acquire a certain group
of specimens which he believes essential to achieve the ob-
Jectives of the course, keep them until they are dissected
for study, and then discard them, feeling that the students
are familiar enough with these animals that they now have an
appreciation of the animal kingdom.

Delimitation. 7This study included only public high
schools in Idaho with a student population of two hundred or

less, and was restricted to the preserved animal collections
used in teaching bioclogy in these high schools., It was not
the purpose of this study to disouss living laboratory ani-
mals, nor the techniques of teaching employed in using pre-
served animsls.

Assunptions. Several assumptions had ‘to be made in
order to focus the problem for study. First was the assump-
tion that the majority of small high schools are severely

limited by measger budgets for purchasing biological equip-
ment and, therefore, have to limit their acquisitions to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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those items which are considered essential. 3Secondly, it
mast be assumed that the majority of autho:itin oconsider
the ten major phyla to represent adequately the animal king-
dom. The final assumption is that since most of the smaller
high schools are located in a rural or semi-rural situation,
the opportunities for collecting native specimens near the

school are good.

Importance of the problem. Recognising that the
animal collections are important in teaching many aspects
of blology, and that these collections tend to vary widely
in Idaho schools, and oluwhoro.ethia paper will be an
attempt to institute a standardiszation of these collections.
As to the objections sgainat standardiszation, Brown submits:

However, a 1list put out by a professional group
is a very great help to a beginning teacher or one
who does not have a degree in the science he is

::r‘:?hlnf 1.:1 .:ﬁ'-ﬁng-’:ﬁ:hdmum:”m?

versally lacking in facilities of all kinds.®

The number of teachers who are poorly prepared for
the courses they teach, and consequently in need of this
type of help, is greater than is generally realised. Wat-
son found:

In 29 states, a person can be licensed to teach
science on the basis of study in just one science

subject. Only five states require study in compre-
hensive fields such as the physical or biological

2Ragar W. Martin, The Teao of General Biology in
the Public Hi Schooh.@_ United Jtates, 0r'tlce oF -
ucatTon, Federal Jecurity Agenoy, Bulletin 1952, No. 9 (Wash-
ington: Govermment Printing Office, 1952), pg. 29.

SBrown, op._eit., pg. 121.
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sciences. ...20 per ocent of all the high school

teachers taught one or more science courses, but

apparently only half of them [ita.:u.ot not in the
original| were quallfried In soience.

If a 1list that teachers will accept and use can be pre-
sented, if the great differences in school collections can be
minimised, and if the advantages of maintaining these collec~
tions in good order can be accomplished, the purpose of this

paper will have been achieved.,

4pletoher G. Watson, "A Orisis in Solence Teaching",
Scientific American, 190328, Pebruary, 1954.
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CHAPTER IIX
REVIEW OF RELATED LITERATURE

An extensive search of the available literature was
carried on by the investigator for ths purpose of finding
similar studies. A great mmber of articles have been
written on such subjects as: principles of biology teaching,
objectives of blology, visual aids, and biological equipment.
Relatively few, however, were found which were concerned with
the animals used in teaching biology, and none were found
which pertained directly to the problem being considered.

Related books. Two books which dealt briefly with
animal collections for blology teaching were located, ome of
which is familiar tO0 anyons reasonsbly well acquainted with
the teaching of biology.

The book by Miller and Elsydes,'an old standby of
biology teachers, contains several suggestions for collect-
ing animals and plants in Chapter XII, Colleoting, Culturing,
and Preserving. This chapter, as its name implies, is dev-
oted to methods of collecting biological specimens, growing
or culturing the very asmall plants and ani.iala. and recom-
mendations for correctly preserving what is grown or collecd-

lpavid P. Miller and Glenn W. Blaydes, Methods and

Materials for Teac Bilol cal Soience., New York:
e e

6
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ed. Chapter VIII, The Lack of Materials and Equipment, has
many suggestions for inexpensively obtaining much of the
material and equipment comonly used in high sochoel biology
courses.

Heiss, Obourn, and Hoffman,?in their book, devoted
Chapter 17, Objects, Specimens, and Models, to a discussion
of ways to inexpensively obtain these alds by oollecting, by
contacting industrial concerns, and by using students as col-
lectors. Also included was a discussion for making home-made
items useful for teaching, and several methods for preserving
animsl and plant specimens.

Related studies. In an unpublished Xaster's paper,
JonesSwas primarily concerned with apparatus rather than
specimens, He investigated equipment needs for small Montana
high schools, and menticned specimsns only as part of the
overall ladboratory materials needed for successfully teaching
blology. He found that eight of nine state equipment lists
mentioned preserved specimens,%and that these specimens were
rated "high" in teaching value by Montana teachers.® In ad-
dition, he found a recommended number (forty-eight) of pre-

2‘0 D. Hﬁill, B. S. Obm’ and G, W, KOfflln. Mod
iﬁ?; Methods and Materials for Teac Science. New York:

an Uompany, Revised s 462 pages.

on F. Jones, nt Needs for a Biolo
Course in the Smell Montana hool ( ster's
paper, Nontana State University, Mlssouls, 1952), pg.3.
4Ibid,, p. 57
51vid,, p. 49
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served specimens for observation, and an average unit cost
of these specimens of seventy-five oentl.s
The U. S, 0ffice of Education published a study by
Martin, their specialist for Biological Soience, which was
eeedesigned to obtain general information on
the courses in biclogical sociences which were offered
in a representative sample of the public secondary
schoals of the United States in 1949-50, and lpociﬁ.c
information on the important quantitative and
tative aspects of the course_in gensral dblology as 1t
was taught in these schools.?
There is much of interest in this pamphlet, and many valuable
points were noted. But, because of the size of the sample,
this study, of necessity, condensed many of its materials.
Unfortunately, regional practices are not indicated, and 1lit-

tle bears directly on the problem at hand.

Limitations of the studies. 7The availadble literature
on biological studies was limited in the following ways:

l. The studies had to do with biology in general,
rather than with the animals used in biology.

2. Very few studies on animal collections for use
in teaching biology were available.

3. No studies were avallable which evaluated the
animal collections used in teaching biology.

4. Yo studies were found which dealt with the
animal ocollections in Idaho high schools.

6;21‘.. Pe 75.
Taartin, op. oit., p. ix.
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CHAPTER III
COLLECTIOR ARD TREATMENT OF DATA
COLLECTION OF DATA

Development of the questionnaire. The questionnaire

used in the study (see pages 40-44) was developed to sscure
five general types of information: (1) the present status
of the preserved animal collections, (2) the administrative
and personal factors affecting the collections, (3) the
adequacy of the materials used for collecting and preserving,
and the space used for displaying the specimens, (4) the
interest and information exhibited by teachers for collect-
ing their own specimens and for trading specimens, and (5)
the minimmm list of animals representing an approved, acocep-
tod. and used preserved animal collection in the small high
schools of Idaho,

List of specimens. The animals inocluded in the ques-
tionnaire, and shown in Table I, were selected from animals

appearing three or more times in a group of four existent
lists and one l1list made for this study. The four existent
lists were selected from a group of eight dbiologiocal supply
house 1lists as being most inclusive, The selected four

can be considered the recommendations of large, well-estab-
lished dioclogical supply houses, which enjoy a nationwide
reputation. They are: (1) the Gensral Biological (Turtox)

9
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TABLE I

CY TABULATIOR OF ANIMALS OCCURRING TEREE
OR MORE TIMES IN THE GROUP OF FIVE LISTS»

e e —

Animal Osourrence Animal Ococurrense
PRCTOZOA Grasshopper S
Amoeba -~ model 5 Beetle, large 4
Paramecium - model 4 Butterfly or moth 4
PORIVERA Spider, large 4
Marine eponge 5 Centipede 4
Presh-water sponge 3 MOLLUSCA
COELENTERATA Slug 4
Hydrs S Chiton 4
Jellyfish 4 Snall 5
Sea anemone 5 Oyster or olam 5
PLATYHELX INTHEES Squiad 5
Tapeworm 5 ECHINODERMATA
Liver fluke 5 Starfish 5
KEMATHELMINTHES Sea urchin 5
Hookworm 3 Sea cucumber 4
Roundworm S CHORDATA
ANNELIDA Lancelet 4
Eaxrthworm ) Lemprey S
Leeoch 4 Salamander 4
Narine sandworm 4 Prog 5
ARTHROPODA Turtle 5
Barnacle 4 Lizsard 4
Crayfish or lobsterd Snake S
Crad S , Pish S
Horseshoe orab 3 Bird 5
Fiddler orabd 4 Mammal 5
#hese T1ve 11lats were those of't (1) the Ueneral Bio-

logical (Turtox) Supply House, (2) the United Scientifio Co.,
(3) the W. M. Welch Seientific Co., (4) the National Biolog-
ical Supply Co., and (5) the Dean of Biological Soclences,
University of Idaho, Mosocow, Idaho.
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Supply House, (2) The United Scientific Company, (3) the
W. M. Welch Soientific Company, and (4) The National Bio-
logical Supply Companye The fifth list was the recommenda-
tion of H. Walter Steffens, Ph.D., Dean of Bicloglocal Soi-
ences, University of Idaho, Mosoow, Idaho, made in response
to a request from the writer for a list of animal specimens
which the "average high school in JIdaho ocould be expected to
have for display pnrpou-".l Correspondence with the Idaho
State Department of Eduocation, Boise, Idaho, disclosed the
fact that Idaho had no recommended list of animal specimens
for high lchoola.z

Inclusive lists of the biological supply houses were
chosen, as in the process of ocomplling the list of specimens
for the questionnaire, several animals mentioned by the supply
houses were eliminated. In order that teachers would likely
find the animals in their collection included in the question-
naire list, it was desired to present as large a group of ani-
mals as practicable. General, or common names were used in
the questionnaire, rather than scientific nmmes for two rea-
sons: (1) to facilitate completion of the questionnaire by
teachers, and (2) to encourage teachers to name the specifio
animals they had in thelr collections for the general ones
mentioned. A supplementary “"write-in® column provided in the
questionnaire gave teachers an opportunity to indicate any
animals they had which were not mentioned in the questionnaire.

lpersonal letter from Dr. Steffens, dated April 5, 1955.

2personal letter from the Idaho Department of Bduca=-
tion, dated March 25, 1955.
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In this way, it was hoped that the native animals used in
preference to some of the exotioc animsls generally recom-
mended could be determined. In addition, a "line-ocut®
method incorporated in the questionnaire permitted teachers
to note animals which they felt were specifically valuable
as teaching specimens, or those animals upon whioch they
placed the highest value, in a learning sense.

Processing the questionnaire. In the spring of 1955
(14th of May) questionnaires were sent to all high schools
in Idaho with a student population of two mmndred or less.
This date was chosen in order that the questionnaires would
arrive a short time before school ended, so that teachers
would have them in hand when their school inventories were

taken. Rarlier mailing might have resulted in some mis-
Placed or forgotten questionnaires. Seventy-four question-
naires were sent out, and twenty-two were returned. This
sonstituted a return of 29.7 per cent. A word of explana-
tion to the reader concerning this return is in order. The
date chosen for mailing the questionnaires might have resul-
ted in their arrival at a few schools after, or very near,
the school's closing date. Two questionnaires were returned
unopened, and were stamped at the post office, "refused, re-
turned to writer". Investigation revealed that at least five
schools did not offer biology, though this course was a state
requirement for high school graduation. Like many small sch-
ools, these schools probably offered biology every other
Year, and it was not offered in 19585.
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TREATMENT OF DATA

The questionnaire was used to provide five general
types of data which were analysed for percentages, and are
disocussed below., The discussion will, in general, follow
the sequence presented in the development of the question-
naire on page 9.

Present status of the collections. As shown in Table

IV, page 19, 35 per cent of the schools which responded to
the questionnaire did not maintain a collection of preserved
animals for use in teaching biology. Sixty-five per cent of
the teachers had animal collections; however, 35 per cent of
these teachers indicated that their collections were inade-
quate, for reasons which shall shortly be discussed.

In order to determine where the shortages in the ani-
mal ocollections ocourred, that is, which animal or group of
animals was most coamaonly missing from the collections, an
analysis of the information submitted on the quoatiannairo'
which pertained to the phyla and the specimens was prepared.
A study of Table II, page 14, shows that of the ten phyla
listed, all were represented in the collections of the sch-
ools which answered in percentages which varied from 30 to
65 per cent. A school which had two or more species of the
Arthropods and the Chordates, and one or more species in
each of the remaining phyla, was considered to have those
phyla represented in their collections., The greater mmber
required for the Chordates and the Arthropods is due to the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE II

PERCERTAGE OF THE POLLED SMALL HIGH SCHOOLS
POSSESSING EACH OF THE MAJOR PHYLA IN
THEIR PRESERVED ARIMAL COLLEBCTIOKS

Major Phylum RNumbexr of Percentage of the
Schools Schools Polled
Protosoa 8 S0
Porifera 10 50
Coelenterata 11 55
Platyhelminthes 11 55
Nemathelminthes 10 50
Annelida 12 60
Arthropoda 12 60
Mollusoca 12 60
Echinodermata 11 55
chordn.ta 135 65

: 8 were considered to have o um
ropronntod in their colleotions if they had two or more
species in the Arthropods and the Chordates, and one or more

species in the remaining phyla.
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fact that these two phyla have a greater variety in their
members than the other phyla and, therefore, more animals

in these two phyla were included in the group of five lists,
as well as in the questiomnaire. The Protosca were the most
poorly represented phylum, occurring in 30 per cent of the
cases; ths Chordates were the best represented, with 85 per
cent of the schools possessing them in their collections.
The Molluscs, Arthropods, and Annelids were each found in

60 per cent of the schools, while the Coelenterates, Platy-
helminthes, and Bohinoderms were indicated in 55 per cent of
the collections. The Nemathelminthes were found in exactly
half of the responding schools'! preserved animal collections.
The low perocentage of the Protozoans was somewhat compen-
sated for by the fact that 10 per cent of the respondents
sald that they used slides and/or live specimens. Perhaps

a few teachers who did not indicate either a model or slides
on the questionnaire, used live material exclusively, and
did not note this on the questionmnaire.

The listing of specimens in Table III, page 168, shows
more specifically the conditiom of the collections, and
illustrates just which animals wsre in greatest shortage,
and conversely, those whioch occurred most commonly in the
collections. "Species” was ugsed in a general sense in this
table, and in the questiomnaire, in order to encourage respon-
dents to indicate either the specific, common, or scientifioc
nams of the particular animals that they used in teaching.
The animals listed in the questiomnaire varied from a low of
5 to a high of 60 per cent in the school collections, with a
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TABLE III

PERCENTAGE OCCURRENCE BY SPECIES* OF THE PRBSERVED
ANIMALS I¥ THE SMALL HIGH SOHOOL COLLECTIONS

S

Specles Percentage Species Pexrcentage

Oocurrence Ococurrence
Amoedba -~ model 20 Batterfly or moth 55
Paramecium - model 25 Spider, large 50
Marine sponge 45 Centipede 40
Presh-water sponge 25 Slug 36
Hydra 45 Chiton 15
Jellyfrish 25 Snail 45
Sea anemone S5 Oyster or clam 45
Tapewora 556 Squid 25
Liver fluke 45 Starfish 50
Hookworm 25 Sea wrohin 30
Roundworm 50 Sea eucumber 30
Earthworm 60 Lancelet 20
Ieech 35 Lamprey 20
Marine sandworm 25 Salamander 35
Barnacle 20 Prog 60
Crayfish or lobster 60 Turtle 40
Crad 25 Lizard 50
Horseshoe orad 15 Snake 40
PFiddler orad 5 Fish 55
Grasshopper 55 Bird 38
Beetle, large 50 Manmal 50
#Specles 1s loosely used, as in many cases & Very

general name was used to

mals.

denote an animal or group of ani-
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mean occurrence of 40 per cent. Those animals which ocourred
in percentages below the mean were: (1) from 10 to 20 per
cent; amoedba, barnasle, horseshoe cradb, fiddler eradb, ohiton,
lancelet, and lamprey, (2) from 20 to 30 per cent; parame~
cium, fresh-water sponge, jellyfish, hookworm, marine sand-
worm, orab, squid, sea urchin, and sea cucumbsr, (3) from
S0 to 40 per cent; sea anemone, leech, centipede, slug, sal-
smander, turtle, snake, and bird, Those animals which occur-
red in a percentage above the mean were: (1) from 40 to 50
per cent; marine sponge, hydra, liver fluke, roundworm,
bestle, spider, snail, oyster, clam, starfish, lisard, and
memmal, (2) fram 50 to 60 per cent; tapeworm, earthworm,
crayfish or lobster, grasshopper, butterfly or moth, and frog.

The shortages in specimens appeared to be fairly well
spread through the items included in the questionnaire with
no ons phylum being ocutstandingly well represented or entire-
ly omitted from ths collectioms. Thias might indicate that
teachers ocollect on an opportunistic basis near their schools,
and purchase animals they camnot collect locally, Or, the
teachers may purchase good representatives of each phylum,
but not buy specimens of each class within a phylum. 4s would
be expected in an inland situation, the lowest representation
was in the marine specimens. The highest representation was
in the organisms one would expect to encounter on a field
trip almost anywhere in Idaho.

In summary, 35 per cent of the answering school tea-
chers had no scollection. Of the 685 per cent which had collec-
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tions, 35 per cent indicated that they were inadequate for
their needs. Acocording to phylum lising, the main shortages
were in the Protosoa, Porifera, and Nemathelminthes. These
phylum shortages merge into individual, randomly scattered
shortages of specimens of the entire animal kingdom, when
viewed in the light of an overall representation. The mean
percentage occurrence of the animals listed in the question-
naire on a “"species", or individual, animal basis was 40 per

cent,

Administrative and personal factors affecting the
status of the collections. Several factors were mentioned

by the respondents whioch directly affected the satisfactory
maintenance, in fact, the very existence of the colleotions.
These factors are attributable, mainly, to the teacher or
administrative attitudes in the schools studied. Table Iv,
page 19, shows that 30 per cent of the respandents had no
fund provided with which to scquire the materials nseded for
collecting and preserving specimens, or to purchase specimens
not native to their areas. 3ixty-five per ocent of the tea-
ochers indicated that they had a fund provided, dMut only

25 per cent of these teachers found the fund sufficient.
Significantly, 30 por cent of the respondents left this ques-
tion unanswered.

Almost all the teachers indicated an interest in ob-
taining readily avallable information on specimens, sources,
and trading. limﬁbﬁn per cent said they would like a
list of species and their sources in Idaho. The same per-
centage would 1like a periodical to carry some space devoted
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TABLE IV

RESPONSES TO QUESTIONNAIRE ITEMS PERTAINING TO THE
STATUS OF THE PRESERVED ANIMAL COLLECTIONS

e ]

Questionnaire Per oent Per cent Per cent
Item Ro.% Yos No Unanswered

1. maintain a cocllection 65 (13) 35 (7)
2. present collection

adequate 35 (7) 55 (11) 10 (2)
e ——
7. have purchasing fund 65 (13) 30 (6) 5 (1)
8. fund sufficient 28 (5) 45 (9) 30 (6)
9. adequate display space 35 (7) 60 (12) 5 (1)
10. specimens displayed 45 (9) 40 (8) 15 (8)
11. displayed at times 40 (8) 10 (2) 10 (B)
12. speoimens displayed

throughout year 25 (5) 15 (8)
13. adequate storage space 35 (7) 586 (11) 10 (2)
14, sufficient collecting

and preserving material 25 (5) 70 (14) 5 (1)
15. room for living bio-

logicals 25 (5) 70 (14) 5 (1)
16. interested in list of

species and sources 95 (19) 5 (1)

20. 1like periodical to list
sources and specimens
available for trade 96 (19) 5 (1)

¥See Appendix, pages 41-4Z, for full statement of each ltem.

Note: Numbers in lein following the percentages are
the actual number of replies to the questions.
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to specimens available for trading, and the sources of these
animals.

The high degree of intereat shown by teachers for ine-
formation on adding to their collections lagged comsiderably
when they were asked for factors which they felt favorably
affected their collections., As Figure I, page 21, shows,
student interest was rated the highest itea in a group of

five teacher-named factors. A glance at Figure II, page 22,
shows that twenty-five per cent of the teachers rated their
own desire (or lack of it) as a factor preventing them from
having, or keeping up a collection.

Other factors which teachers named as favorably affect-
ing their collections were: (1) field trips, 20 per cent;

(2) funds for buying specimens and materials, 5 per cent;
(3S) departmental needs, 10 per cent; and (4) availsble ma~-
terial, 5 per cent,

"Pime®, as shown in Figure II, was the most frequently
mentioned item which teachers felt prevented them from satis-
factorily maintaining their collections. Seventy-five per
cent of the respondents indicated that this factor was impor-
tant to them. "Time" meant school time and after-school
time. Same teachers had extra-curricular activities whioch
prevented them fram adding to their collections; others noted
that from three to six daily class preparations left them
little time for anything else.

Facilities and funds seemed to be related items in that
all of the teachers who mentioned facilities as a limiting
factor also indicated that funds restrained their actions.
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As previously discussed, 25 per cent of the teachers felt
that their own lack of desire was an unfavorable factor in
getting and keeping a oollectionil

Administratively, funds (and indireotly, facilities)
were a limiting feactor affecting the preserved animal col-
lections in the responding schoola.

Time, desire, student interest, and field trips were
the most frequently mentioned personal items either favorably
or unfavorably affecting the status of the animal collections.

Adequacy of materials and space. Space, both for
displaying the specimens and for keeping the collected and
preserved materials, plagued many of the teachers in Idaho's
small high schools. Items ® and 15, in Table IV, page 19,
indicate that 60 per cent and 55 per cent, respectively, of
the teachers considered thelr display and storage space in-
adequate effectively to show and store their preserved ani-
mal specimens. Twenty per cent of the teachers who had a
fund provided found that the effectivensss of their colleo~
tions was decresased by a lack of space. Ons teacher, in a
personal note included with the returned questiommaire, said,
*I have only a corner of a classroom used for several classes
to store my biological equipment in%, The tendenscy for in-
adequate display space was widespread, as vas indicated by
40 per cent of ths teachers who displayed their specimens
only at times, and the 10 per cent who did not display them
at all, Same connection between lack of display space and
lack of storage space existed, as an identical mmhor of tea-
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chers said that adequate storage and display space were not
available. Seventy per cent of the respondents 4did not have
space in their classrooms for living laboratory animals.

In ocomaon with teachers in small sohools on a nation=-
wide scale,d 70 per cent of Idaho's small high sohool tea-
chers mentioned that they had insufficient collecting and
preserving materials to maintain their collections satisfac-
torily.

Interest and information for collecting and trading.
Most of the teachers who responded to the questiomnaire (both
those who did and those who did not maintain a preserved ani-
mal collection) indicated that they were interested in infor-
mation on thil‘lubjoot. Perhaps this showed a growing inter-
est and a desire on the part of those teachers who had no
collection to set about collecting and purchasing one. At
any rate, the high rate of response to these questions (95

per cent in both cases) was an enscouraging note in view of
the percentage ruponnl to the other questions. The ques-
tionnaire asked if teachers would like to see "a periodical
like the American Biology Teacher" carry this informatiom.
This would be particularly helpful, since none of the marine
specimens listed occurs in Idaho. A local publication like
the Idaho Education Assoolation Journal would do a great ser-

vice if it were to carry information on the sources and spec-~
imens available for trading among the teachers of Idaho.
Although many teachers professed a desire to obtain

%rtin. Op. _02_0. Pe 26,
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trading information, Table V, page 26, shows that few actually
were interested enough to note in the questionnaire which ani-
mals they would collect for trading. Of those who did, the
great majority of the animals they would like to collect for
trading were those animals whioch are almost universally dis-
tributed in Idaho. MNost of the interest in ococlleoting for
trading was concentrated on animals which are inscluded in the
Annelids, Arthropods, and Nollusos. These are animeals which
might be encountered on a field trip almost anywhere in Idaho
and, consequently, should not be gollected by the teacher,
but rather by the students. In referring to such specimens,
Dale says:
oD PSS S20 SRS LD sl S Lo
similar agency--the exhidbit that has been planned and
produced by the students with the aid of the teacher
is often to be preferred. Here again is an overlep-
P & blend of seeing and doing, of observation and
participation, with its resulting enrichment.
Teachers are, of course, to be encouraged to collect speci-
mens native to their localities for inter-teacher trading of
animals not native to the local or field trip enviromment.
The animals whioch teachers had collected at the time
of this study are interesting to note. Table VI, page 27,
shows a comparison of the percentages of teachers who had
collected and/or purchased specimens. Very few animals were
collected more often than they were purchased, and, of those

which were, the majority were Annelids, Arthropods, Mollusos,

4gagsr Dale, Audio-Visual Methods in Teaching, The
Dryden Press, New York, T98%, p. 50, — — ’
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TABLE V
ANIMALS TEACHERS WOULD COLLECT FOR TRADIRG

Animals which would Per cent of teachers who
be collected would collect thenm

Amoeba 20
Paramecium 20
Fresh-water sponge 5
Hydra 10
Sea anemone 5
Tepeworm 20
Liver fluke 20
Hookworm 10
Roundworm 15
Earthworm 40
Leech 25
Crayfish 20
Grasshopper 20
Beetle 40
Butterfly or moth 40
Spider 30
Centipede S0
Slug 30
Snail 20
Clam 15
Starfish 15
Sea urchin 10
Sea cucumber 10
Lancelet 10
Salasmander 10

25

10

25

25

25

15

20

FProg
Turtle
Lisard
Snake
Fish

Bird
Mammal
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TABLE VI
ANIMALS COLLECTED OR PURCHASED BY IDAEC TEACHERS

Animal Per cent Per cent
Collected

Amoeba 20
Paramecium

Marine sponge
Fresh-water sponge

Hydra
Jellyfish
Sea anemone
Teapeworn
Liver fluke
Hookworm
Roundworm

(W)
oot

Barnacle
Crayfish or lobster
Crad

Horseshoe orad
Piddler crad
Grasshopper
Beetle
Butterfly or moth
Spider
Centipede

Slug

Chiton

Snail

Oyster or clan
Squid

Startish

Sea urchin

Sea cucumber
Lancelet
Lamprey
Salamander
Prog

Turtle

Lizard

Snake

Fish

Bird

MKammal

68068888 %cooho008880cmooo

"
i NeRoNol- Nole

888t alt
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or Chordates. A correlation exigts between the animals tea-
chers had collected, and those they would like to colleot

for trading. The animals most often collected by teachers
weret (1) earthworm, (2) beetle, (3) butterfly or moth,

(4) spider, (5) oentipede, (8) slug, (7) snail, (8) snake,
(9) fish, and (10) bird. These animals are apparently the
ones most common to the Idaho scene, and little would be gain-
ed by collecting them for trading, since most teachers would
have access to them in their own locality. Because so little
interest was shown for collecting the rarer native animals,
and those not native to Idaho, the most convenient way for
teachers to obtain any animals they cannot collect locally,

or on field trips, is to purchase them from one of the bio-
logical supply houses.

The minimum list of animals. The minimm list of
animals representing an approved, accepted, and used preser-
ved animal colleetion in the small high schools of Idaho dif-
fers little from the 1ist of animals on the questionnaire.
This list, the reader will recall, was compiled from a group
of five existent lists, as showmn in Table I, page 10, The
specific animals found in use in Idaho schools which differ-
ed from the animals mentioned in the questionnaire are found
in Table VII, page 29. A study of this table shows that the
Protozoans whioch teachers used and which were not listed in
the questiomnaire were limited to two animals, Vorticelles,

and Euglena, used by one and two teachers respectively.
Eone of the teachers listed animals not mentioned on the ques-
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TABLE VII

NON-LISTED OR TEACHER-NAMED ANIMALS
OCCURRING IN THE COLLECTIOKNS

Animal Frequency of
mention

PROTOZOA
Vorticella
Buglena

NEMATHELMINTHES
Vinegar eel

MOLLUSCA
Octopus

CHORDATA
Embryos of:

calf
cat

M o~ oM

Fence lizard
Garter anake
Rattlesnake
Bull snake
Perch
Sucker
Trout
Sparrow

Owl

Cat

Rat

Mouse

Bat

AROH I N
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tionnaire fram the Porifera, Coelenterata, or Platyhelminthes.
A vinegar eel, from the Kemathelminthes, was used by one tea-
cher, Fo new animals were named for the Annelida or the Ar-
thropoda. The octopus was mentioned by one teacher as a
substitute for the squid in the Mollusca. The staxrfish, sea
urchin, and sea cucumber were considered adequate for the
Echinodermata, as no other animals were noted. The Chordata
elicited the most discussion. Perhaps this was due to the
fact that general names in this phylum suggest s0 many indiv-
idual animals. Actually, no "non-listed® animals were men-
tioned. Rather, specific animale were listed for the general
names used in the list. It 1s interesting to note that seven
teachers used the perch which is, by coincidence, the fish
listed in the recommendations of two of the biological supply
house lists used,

Since the specific animals mentioned by Idaho teachers
were so small in mmber as to be insignificant, and since
none of the teachers contacted felt that they had an animal
particularly valusble as a teaching aid, the minimm approved,
acocepted, and used list of preserved animals is the same as
the list compiled from the recommendations of the authorities,
and included in the questionnaire. For this list, see Table
I, page 10, or the questionnaire in the appendix,
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CHAPTER IV
SUMMARY AND CONCLUSIONS

SUMMARY

Purposes of the study. The purposes of this study
on the status of the animal ocollections in Idaho small high

schools were as follows:

l. To develop a list of preserved animals suitable
to the needs of the small high schools in Idaho.

2. To find the extent of the variation in these
animel colleotions,

Se¢ To find the reasons for the variations in the
collections of the high schools.

4. To determine the interest of the teachers in
Idaho's small high schools in ocollecting for
their own use, and in collecting specimens for
inter-teasher trading of the animals.

Procedure, Five existent lists were used to compile
the list of animals used in the questiomnsire. In addition
to this list and the questions which directly pertained to
it, a set of twenty general questions relating to conditioms
whioh affected the collections was included in the question-
naire. The questionmmaires were gent to all high schools in
Idaho with a student population of two hundred or less, dur-
ing the spring of 1955, The returned questionnaires were

3
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anslyzed for data to determine the inadequacies of the ocur-
rent inventories of the high schools, and to find the reasomns
for the inadequacies. The list of animals was analysed to
find the present status of the collecstions, and what consti-
tuted a list of animals suitable to the school's needs.

Findings. This study shows that, in general, the
small high schools in Idaho that responded to the question-
naire do not have a satisfactory collection of preserved
animsl specimens for use in teaching bioclogy. This defioci-
ency oan be attriduted primarily to the biology teachert's
attitude, and on a smaller scale, to an administration which
does not adequately provide the funds or facilitlies required
to satisfactorily maintain a preserved animal collection.

COXRCLUSIONS

Linitations of the study. The writer wishes to oall
the attention of the reader to the fact that the present

study was limited in the following ways:

l. Small high schools in Idaho only were sent ques-
tionnaires.

2. The return of questiomnaires was £29.7 per ocent
of the total mmber sent out.

Se Several of the returned questiomnaires contained
inoamplete responses to several items.

4. Thirty-five per cent of the respondents did not
maintain a preserved animal collection in their
schools.
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Conclusions. The reader is reminded that the present

study included only a small sample of the small high schools

of one state. No clalm 1s made that the findings of the inves-
tigator are statewide in charscter. It may well be that fur-
ther studies along the lines indicated might be profitable,
either as substantiation for the present contentions, or as

a repudiation of them.

The conclusions drawn from the study are as follows:

l. The preserved animal collections in the small
high schools of Idaho that responded to the
questionnaire were inadequate in the majority of
cases for the biology teachert!s needs.

2. The inadequacies were due primarily to the bio-
logy teacher's attitude, but also to the admin-
istratort's feilure to provide adequate funds and
space.

3. Lack of time, both in and out of school, was a
major deterrent to biology teachers in maintain=-
ing a satisfactory animal collection.

4., Facilities, including material, money, space, and
an adequate science classroom, were factors which
teachers considered important in maintaining a
collection,

5. PFew biology teachers in Idaho's small high schools
included in the study were seriously interested
in trading biological animal specimens.,

6. The opinions of the teachers concerning what ani-

mals constituted a satisfactory collection coln-
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cided very closely with the recommendations of

authorities in the field.
RECOMMENDATIONS

One of the maln purposes of this paper was to develop
a2 list of preserved animels which teachers would accept and
use in their classes. In general, the list developed in
Chapter III serves as a recommended list. If this list 1is
used as a basls with local animals substituted whenever pog=
slble, the teacher will have a very usable collection. If,
in addition, other animals are added to the collection by
both the teacher and the students, an excellent collectiocn
will be realized in a short period of time.

The recommendations which follow are directed to both
the teacher and the administrator in the small high schools
of Idaho. Each group of recommendations is directed primar-
ily to the persons named, but is for dual consideration of

both:

To the administrator. Take a critical look at your

school and your scheduling, and see 1f you cans

l. Provide, insofar as possible, one classroom for
science instruction.

2. Mske available to the biology teacher sufficlent
storage and display space for his biological ma-
terlals, both equipment and specimens.

3. Allow your teacher sufficient in-school time to
maintain and add to his collection. Encourage him
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to obtaln a collection the school can be proud of.
Make available a reasonable fund for purchasing

biological supplies.

To the biology teacher. Arrange a meeting with your

supervisor and go over the above points with him. Then:

1.

2

Se

4.

5.

5.

Make a determined effort to obtain a collection
and maintain it in good condition.

Use native specimens whenever available, and pur-
chase exotic specimens only.

Subscribe to a professional magazine in your field,
and use some of the suggestions made for teaching
with preserved animsls,

Devote a little more of your time, short as it may
be, to blological interests.

Develop student interest in collecting, and encour-
age them to bring in specimens from field trips,

or outside school activities.

Pattern your collection along the lines of the rec-
ommended list, using local substitutes whenever
you can. Don't stop when you have a minimum col-

lection.

4
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DONNELLY-MCCALL H. S.
Biology Dept.

To the Biology Instructor:

In the interest of obtaining information which will
be of value in determining the status of, and in improv-
ing high school biology collections, would you please con-
plete the inclosed questionnaire? Your sincere and ob-
jective answers will be greatly appreciated, and all in-
formation will be held confidential.

You may be interested to know that this survey will
include all high schools in Idaho with a student popula-
tion of 200 or less. It is a blg job, and its value will
be determined by your cooperation.

This project is a part of my work in obtaining the
Master of Education degree at Montana State University,
Mlssoula, Montana. Upon completion, a list of findings
and recommendations will be made available to all respon-
dents.

The inclosed self-addressed, stamped envelope 1s for
your convenience in replylng--please use it whether or
not you fully complete the questionnaire, and return by
the first week in June.

Thank you for participating.

Yours very truly,

WALTER J. THEM
Biology Instructor
D.M.H.S.
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TEE STATUS OF AND SUGGESTIONS #OR THE ANIMAL COLLECTIONS
USED IN TEBACHING BIOLOGY IN IDAHO'S HIGE SCHOCLS

1.

2.

3.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Do you maintain a preserved animal collec-
tion in your schoolt?

How many different species have yout?

Is your collection at present adequate for
your needs?

Were these animals purchased or collected,
or both?

Approximately how many different kinds of
animals (species) have you or your students
collected?

Of these, what mumber of phyla are repres-
ented?

Is a fund made available to you for purchas-
ing biological materials?

Is this fund sufficient for your require-
ments?

Do you keep your specimens on display?

Do you feel that you have adequate display
space for your blological materials?

If yes (to No. 9), are they displayed only
at times?

Or, are they displayed throughout the year?
Is there adequate storage space available
for your collecting materials and newly col-
lected (unoclassified, etc.) specimens?

Have you sufficient materials for collecting
and preserving specimens?

Do you have a room, or sufficient space, for
living bilologicalst

40
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16. Would you be interested in obtaining a
1list of specimens and where they can be
obtained in Idaho?

17. Do you prefer to use your own specimens,
or those whioch were purchased?

18. List the factors which aid you most in
adding to your animal collection.

19. List the most important factors whieh you
feel prevent you from adding to your col-
lection.

20. VWould you like to see some periodiocal like
The Biology Teacher oarry a list of ani-
mals plants, with their sources, which
are available for trade?

DIRECTIONS: For each specimen listed below, indicate your
answer to the following questions--each of which
pertains to a column for the entire list of animalg--
by filling in the box with the indicated response.

If in doubt about a response, insert a question mark
in that box.

NOTE: To make it easier for you to ocomplete, this list
has purposely avoided the use of scientific names.
The 1list does not purport to be a minimum or maximmm
collection. PFrom your responses, and those of others,
a suggested list will be compiled.

If you do not have some of the animals named, but
have a substitute, please write in the name of that
animal in the last column on the right, on the line
where the name of the animal you do not have appears.

In the Molluscs, Echinoderms, and Chordates par-
ticularly, very general names have been used. If you
use an animal you feel is partiocularly good for in-
structional purposes, write its specific or scientific
name in the right-hand column, and line out the listed
animal. For example, mumber 4% in the Choxrdates is
"fish". Suppose you use a brook trout. If so, line
out fish, and write in "brook trout® (or, Salvelinus
fontinalis--whichever you prefer), as shown below:

49. PFish yes ocol yes yes late Kay Brook trout
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l. Is this animal 3
now in your
collection?

Can it be col- 5. Give date for
lected in your best collecting
locality? conditions.

2. was it collected
or purchased? Use
"pur® or "col".

4. VWould you be interested
in collecting this ani-
mal to trade with other
teachers for animals

not native to your area

7 . ool
PROTOZOA
l. Amoeba ~ model

2. Paramecium - model

3. Other
FORIFERA

4. lMarine sponge

5. Presh~-water gggg&o

6. Other

COELENTERATA
7. Bydra

8. Jellyfish

9. Sea anemone

10. Other

PLATYHELXINTHES
11. Tapeworm

12. Liver fluke
13. Other

KEMATHELE INTHES
l4. Hookworma

15. Roundworm

16. Other

ANNELIDA
17. Earthworm

18. Leech
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1 2 S 4 S write in ool.

19. Marine sandwornm

20, Other

ARTHROPODA
21. Barnacle

22. Crayfish or lobsper

23. Crad

24. Horseshoe orad

25. Fiddler orad

26. Grasshopper

27. Beetle, large

(]

28. Butterfly or motl

29. Spilder, large

30. Centipede

31. Other

MOLLUSCA
32. Slug

33. Chiton

34. Snail

35. Oyster or olam

36. Squid
37. Other

ECHEIKODERMATA
38. Starfish

39. Sea urchin

40. Sea cucumber

41l. Other

CHORDATA
42. Lancelet
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l 2 3 4 5 Write in ocal.

435. e

44, Salamander

45.?1‘0‘

46, Turtle

47. Lizard

48, Snake

49. Pish

50, Bird

51, Nammal

52. Other
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