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FOREWORD

This course of study is one of a series of curriculum publications to be pre-
sented the high schools of the state from time to time by the Department of
Public Instruction. It has been prepared by a subject committee of the Towa
High School Course of Study Commission working under the immediate direction
of an Executive Committee. If it is of concrete guidance to the teachers of the
state in improving the outcomes of instruction, the major objective of all who
have contributed to its construction will have been realized.

From the start the need of preparing working materials based upon cardinal
objectives and adaptable to classroom situations was emphasized. The use of the
course of study in the development of proper pupil attitudes, ideals, habits, and
skills was the criterion for selecting and evaluating subject matter material. At
the same time it was important to consider the relation of the single course of
study unit to the variety of textbooks used in the high schools of the state. The
problem before the committees was that of preparing suitable courses of study
representing the best in educational theory, practice, and research, and organized
in such a way as to guide the teachers in using the textbook to greater ad-
vantage in reaching specified outcomes of instruction.

The selection of texts in this state is a function of the local school boards.
The Department of Public Instruction and the committees do not recommend any
particular text as essential to the working success of this course of study. The
titles listed on the following pages are not 10 be interp reted as having ifflt'lﬂ]
endorsement as against other and newer publications of value. They were found
upon investigation to be in most common use in the high schools of the state at
the time the units were being prepared; a follow-up survey might show changes.

Although many valuable studies have been made in the effort to determine
what to teach and how to teach it, and to discover how children learn, these
problems have not been solved with finality., For that reason and because no
fixed curriculum can be responsive to changing needs, this course of study 1s to
be considered as a report of progress. Its revision in accordance with the en-
riched content and improved procedures constantly being developed 1s a con-
tinuous program of the Department of Public Instruction. Your appraisal and
evaluation of the material as the result of your experience with it are sincerely
requested.
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GENERAL INTRODUCTION

At the first general meeting of the various subject committees a suggestive
pattern for the courses of study, embodying the fundamental needs for teaching,
was projected. IFour crucial factors that should be emphasized in any course of
study to make 1t an ‘nstrument that would cause teachers to consult it for
guidance 1n the performance of their daily work were sot forth as follows:

obiective, teacher procedures, pupil activities, and evidences of mastery.

—

0]]_1(]1,‘.1:1\.-"{":-. Iil Ii!".'-L!!-LI."-T l-'[h ¢|1_|I:|1-;'T:1‘.4'-; as hn"['=' 11'-".'-{ 15 111”.‘4"‘ i'*.!l‘ll‘l”l”?-'- ‘h\'llii'h
are set up for pupils to achieve. As used in ecurrent practice, there 1S 4
hierarchy ol obicectives as shown by the fact that we have obijectives of
general education, obiectives for various anits of our educational system such
as those Propost | I| the Committee 0N Cardinal |'|i!|"1]-1--.-. 1-'ti|'§=.-~'TH‘-.*_-: for
subjects, objectives for a unit of instruetion, and objectives Ifor a single
locsson. In each level of this hierarchy of objectives a constant element 1s
expressed 01 implied in the form of knowledge, a habit, an attitude, or a skill

‘.\]l'l- 1 Th.- .1;*.;'}-q aTe Gx --.‘I‘T:'Il 1O ac( 1]11'1*.
puj | |

In the entire field of secondary oducation no greater problem confronts us
than that of determining what these fundamental achievements are to be.
What shall be the source of those objectives, 1s a problem of too great pro-
POTT10NE for discussion here.-but 1t 18 a ]nt'rfrn]r‘m that each commifttee must face
in the construction of a course of study. A varying consideration of objee-
tives bv the various committees 18 ev) lent in the courses of study they have
prepars The value of the courses varies 1n terms of the objectives that have

heen set up, acel rding to the value of the *"’]*_f"‘ tive 1n social hife, :lt"r'ul'rHIlL' 10
¢ne of mental techniques which they stimulate and exercise, and according

to the obiectivity of their statement.

Pupil Activities—In our eduecational science we are attaching increasing sig-
Zificance to self-activity on the part of the learner. Recognition is made of
the fundamental principal that only throuch their own activity pupils learn
and that the teacher’s role 1s to stimulate and direet this activity. No more
important problem fooes the curriculum-maker than thaf of discovering those
rundamental activities by which pupils learn. In a well-organized course of
4udv. that series of activities, in doing which pupils will attain the ob-
jectives set up, must be provided. These activities must not be chosen in a
random fashion, but care must be taken that appropriate activities for the

attainment of each objectives are provided.

Teacher Procedures—With the objectives determined and the activities by
which pupils learn agreed upon, the function of the teacher in the pupil’s
learning process must be considered. In a course of study there should appear
those teacher procedures of known value which make learning desirable, eco-
nomical, and permanent. Here our educational science has much to offer.
Where research has demonstrated with a high degree of certitude that a given

technique is more effective in the learning process than others, this technique

<hould be included in a course of study. Common teaching errors with sug-

9




10) [OWA COURSE OF STUDY

gested procedures to replace them may be included. Pupil difficulties which
have been discovered through research should be mentioned and methods of
proven value for meeting these difficulties should be inecluded. Suggested
ways of utilizing pupils’ experiences should be made. And as important as
any other feature is the problem of motivating learning. Whatever our
educational research has revealed that stimulates the desires of pupils to learn
should be made available in a course of study. Valuable types of testing
should be incorporated as well as effective type assignment. The significance
of verbal illustrations as evidence of comprehending the principle at issue
should be featured as a procedure. Where there is a controlling procedure of
recognized value such as is recognized in general science—bringing the pupil into
direct contact with the phenomena studied—forceful effort for the operation
of this procedure should be made.

Evidences of Mastery—What are to be the evidences of mastery of the ob-
jectives set up? There are all degrees of mastery from the memoriter repe-
tition of meaningless terms up to a rationalized comprehension that shows
grasp of both the controlling principles involved and the basic facts Necessary
to a clear presentation of the principles. These evidences of mastery may be
in the form of dates to be known, formulae to be able to use. types of problems
to be able to solve, quality of composition to produce, organization of materials
to be made, floor talks to be able to gwe, papers to be able to write.

In no part of educational procedure is there need for more effort than in a
clear determination of those evidences. by which a well-informed teaching
staff can determine whether a pupil has a mastery of the fundamental ob-
jectives that comprise a given course. As we clarify our judgments as to what
comprises the essential knowledee, habits. attitudes, and modes of thinking in-
volved in a certain course, we can set forth with more confidence the evidences
of mastery. Teachers are asking for the evidences of mastery that are ex-
pected of pupils, and eourses of stu ly should reveal them.

While these four elements constitute the basic pattern, the principle of
continuity from objective to pupil activity, to teacher procedure, to evidence
of mastery was stressed. The maker of a course of study must bear in mind
that what is needed is an objective having accepted value; a pupil activity,
in performing w hich, pupils gain a comprehension of the objective that is now
being considered; that a teacher procedure is needed which evidence has
shown is best adapted to stimulating pupils to acquire this objective for which

they are striving:

— }

and that evidences of mastery must be incorporated into
the course by which to test the degree of comprehension of the objective now
l'u‘ill,t_{ considered.

The courses of study vary in the degree to which these four fundamental
features have been objectified and in the degree to which the principle of
continuity from objective to evidence of mastery has been cared for. On the
whole they will provide effective guides which teachers will use.

Realizing that these courses of study were prepared by school men and
women doing full time work in their respective positions, one fully appreciates
the professional zeal with which they worked and the splendid contribution
to high school education which they made.

THOMAS J. KIRBY,
Chairman of the Executive Committee




COURSE OF STUDY IN BIOLOGY
INTRODUCTION

1310} 5 rapidly becoming a standard course in the high school program ol
. '. " tts n preparing course ol T_";_'\ LOT LIS “'11'_|"'I has
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9 Mhe course of study contains a relatively small number of units so that the

teacher may spend more time upon the biological principles and then application
‘“[-!"Ti.i.'l].i.'h involved, 'I'he teacher may :"{.1']-‘1 118 Er!m-.-rlmw to the various Iu[n.h
lems of the unit and hold each pupil to a hiech degree of mastery of these
problems before he goes on to the next. IHe should see that pupils have a con

stant sense of mastery that begets confidence




12 [OWA COURSE OF STUDY

—l
-
—

F |

F
s

3. It is hoped that every teacher will bring to the nany concrete situa-

tions 1illustrating the principles studied so that pupils will have many opportu-
. - 1-_ - 5 - | - . ._: ; i " -| 1 T ] 11 ¥ i \

nities to apply them; otherwise th principies become something acquired in school
for school use only and do not carry over to life situations. In other words, every

biological principle studied should be apphed 1n every situation in his environ-

ment 1n which 1t 18 perative

4. Research has shown for the secondary school level, that great reliance can

be placed in the teacher demonstration method. Every high school biology teacher

L < oy,
should :1"1{11:IJIIT himself with this resear h and n ake nee teacher llr‘l’il'-!l-
stration. ‘L'he use of teacher demonstration does not mean that pupils are not to
do :Il'!"e‘-.'hf-'::ll investigation al ]. | “t rimentation 1 I’=-- CIHSS W .:}-;_ }.|;1’ jt 1]1.“_-:
insure a foecahization of the elass on the problems at hand and allows the teacher
to guide the thinking of f oTOup

3 I' "|:L1"I» ' { Lrne) : Snh 1 0 it Sugoestions

1]* il;' ] tl IIL.__'__I. it Pl o _," L1 |" ! = doanld { I Il,__ﬁ i | i) s +]' 11 tl'”."'i'l"[
lii'['l !,1?-11":-
b, I]‘.El!. T':E'|.l I' “E,' uld have !l:l"ut" 1-.'1:' i']f-';' and ammal I;T-!' 111 [", ilé!l]ll:_:",'

room for observation, better to have the lab. ratory smell of white mice than
i"-rllra:iii“-_\'{i'. The teacher should mak: L1} :f="-'fif"lj 0of ner course of studv and

text early in the school vear to see what live materials can be colleeted by pupils

for use 1n class work later in the year. The following are succestion

a. Make excursion to a pond for collecting native wates plants, insect larva,

-y L | I
tadpoles, fish, and snails for use in stocki O an aquariul
b. Make excursion to colleet land snails. turtl garter snake, toad, and frog
for stocking terrarium
¢c. Make excursion to collect or have wvarious groups <colleet cocoons and

chrysalis
d. Collect as many insect forms as possible to keep in laboratory

0, l’n“ﬂl T'lH'l_:_iH.* '-".Tlr‘s‘mi}l.*i on red 1‘-'~1:H', Smut on cCorn, :tllli ‘.':tI]"-H# t:_a;{u_];;tm-]r:,
box and label

L. Collect leaves of apple and hawthorn that show rust and leaves of lilae
that show I]l”lf{".‘s, box and label these

o, (Colleet various fruits to show seed dispersal, box and label these
h. Collect various leaves of trees. Press and box these

1. [F1ll a pail with soil to whieh a oreat deal of humus has been added. then
colleet earthworms and place in the soil. These can be used for study and for

food of the various animals in the !:H-n;:tfu:}'

J. Shp plants and later pot them for class use

(. Plan some scheme whereby pupils will be orcanized into groups to be

responsible for providing a bulletin board appropriate to each unit, for filing
bulletin board materials, for bringing in current literature that relates to unit

being studied,-and for caring for the laboratory equipment, ete.




BIOLOGY 13

8. Look over carefully the pupil activities suggested in each unit. The use of

these will suggest teacher procedures for creating active attitude on part of pupil
and caring for individual differences

9., Devise tests over units using the evidences of mastery list of each unit as

a guide for selecting items that should be covered in the test. When tests are
used at the end of each unit, allow some time for the review of principles and
facts that have not been mastered by the pupils. Plan to make the first teaching
of such a high standard that little time will need to be spent on reteaching

Pupil activities should be planned and guided toward effective accomplishment,
[t is the hope of the committee that the suggested pupil activities in each unit
will provide activities by which pupils will learn by doing, furnish material to
aid teacher in taking care of individual differences in the class, provide a means
of ereating an active attitude on the part of the pupils, and wean the pupil from
teacher *.li‘lil‘llllt‘lll't‘

These suggested activities are intended to encourage pupils to
}. Observe the phenomena of his every-day surroundings

2. Read widely on topics that relate to units being studied
3. Tabulate data in connection with individual or group work

4, Prepare and give to class reports of high standard

-—

5. Outline and earry on individual and group projects in connection with the
unit

6. Summarize the work of units

7. Seek illustrations of biological principles and report to class
8. Recognize in their native habitat, plants and amimals by their calls and
their activities

The evidences of mastery in each unit are designed to:

1. Give teachers a basis by which they may estimate the degree of aecquisition
made by the pupil

2. Give teachers a basis upon which to build pre-tests, instructional tests, and

final tests over each unit

Fividences of mastery on the part of the pupil are:

. Collecting his own facts, making his own hypothesis, verifying or disprov-
ing by experiment, reasoning to final judgment, and evaluating critically his final
conclusions

Cy

2. Applying biological principles studied to the common life situations about
him

3. Proposing significant questions and*problems on which he desires informa-

tion

A final evidence of mastery will be proficiency of pupils in handling a
problem. The following procedure is suggested:
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Near the end of the school vear individual pupils or small groups of pupils

problem that will require making use of the scientific method

of attack which the teacher has been striving to have pupils acquire. The pro-
neciency with whiceh pupiis naal le 1t - iJI--|-]+ m should be one of the bases for
judging how well the pupil has mastered om¢ major outcome of studying biology,

that of attacking and solving a problem

?‘*.1!&-.'_\ ne trees 11 tih [ LrK 01 n the school ] mials

Collecting egegs of frogs and lamanders and finding out the stages in their
development

Keeping a bird census during spring

F'inding out 1f a bog t \rigm o be maintained in the laborator

') IRIEL ut 11 potatoes a | tomat s can b oraited

Findi o out 11 showy hish I be reared and cared for 1n the ::all'-l!':LIHE_\'

Testing out some of the common accepted beliefs such as: the relation of

weather to the moon, equinoectial storms, the relation of plant growth to the

phn‘rﬂid-IhrleHH
Rovy L.. ABBOorT, Chairman

MELVIN D. ANDERSON
MES. GLADYS BAILEY
(UHAS. CARTER

(G. O. HENDRICKSON

WINIFRED M. GILBERT






To acquire a general view of

I. WHAT BIOLOGY

A. The meaning of biology

B. The

C. The

D. The

[2. The unit of structure of living

Unit Objective

the meaning of biology, and the

methods used in 1ts study

o),

0.

Specific Objectives

To recall and use previ-
ously acquired biologieal

knowledge

To acquire a definition of
biology from present knowl-

l'll{_";l'

To understand how sciences

are studied

To realize how biology 1s

I'l']ItTt"il to other sciences

To acquire and understand

scientific terms as an aid to

reading intelligently the
biology of the press

1'o realize that many pro-
fessions such as medicine

and dentistry are but prae-

tical applications of the

science of biology

-

[S

similarities and differences of living and non-living things
changes going on in living and non-living things

processes carried on by living things

Hi”l:‘w

Teacher Procedures

The subject matter set forth in these units
15 concrete and should furnish opportunity
to use the scientific method of thinking.
of biology should direet pupils
the of
mind throughout the course, playing an

Teachers

toward problem-solving attitude
active part in guarding against errors in
pupils’ thinking, giving ideals of accuracy
of observation and recording, giving drill
in evaluating data, withholding judgment
until all possible data are collected and
evaluated, and giving drills in reasoning to
the of the observed

conclusions basis

facts

OIl

The unit might be started by asking the
pupils questions about plants and animals.
This procedure will help the teacher to dis-
cover the pupils’ biological knowledge

Have pupils i1ormulate definitions of what
they understand by the study of biology,
keeping in mind that the final definition
will be again discussed at the completion
of the course

To 1llustrate what is meant by the problem-
solving attitude of mind, have pupils read
some such material as the work done by
Louis Pasteur in finding out what caused
the silk worms of Southern France to die
in large numbers, or how causes of yellow

16
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Pupil Activities

Pupils will

1.

'

0.

10,

11.

Make

msects in the laboratory

insect cages for keeping a few live

locusts,
food
habits and keep them in the laboratory for

Collect 1nsects such as

beetles,

1*1"lt'kl'1r'~'3

and find out about their

observation. Keep records ot behavior ol

*

t}lt_’l‘_‘*‘ LONSCCLS

Collect pond life and start to stock a fresh

water aquarium

List examples of practical use made of the

knowledge of biology. Have a committee

prepare

and lt'l.---lt to the class,

a composite list of these examples
Have the report
organized in some form giving rank to the

Yarious uscs

List in which biology has been of

Wayvs

value to man

Tabulate ways in which plants and animals
resemble each other and how they differ
from all inorganic things

classroom under two

[List all articles 1n

headings, organic and inorganic, and be

able to defend why you pl:tm.-nl them 1n the

column you a1d

[List ten physical and ten chemical changes

and tell why they classified them as such

['ind out and report the number of known

elements

Make a collection of a few elements, Iilhi.'lr

and bring them to the classroom for t.li:-él:l:i_‘»,'

List the elements found in living things

Make a

label, and bring to classroom for display

colleetion of a few t‘UIH[JUHI]JlH,

P |
).

-

Evidences of Mastery

To know biology deals with
living things
includes

To know biology

»

many special branches of

SC1 ence

To know that the knowledge
of biology 18 used to pro-
tect useful plants, to give
use

pleasure, to leisure

time, to cure sickness, to
prevent sickness, to improve
useful plants and animals,
to protect and increase use-
ful plants and animals, to
lengthen the

and help us understand our

span of life,

selves
rl_‘t} I\:'I““}T.,'l'; tI[I"‘ Ii[ I,Tl*]'t'”l't'f'; 111
']If'_r;il“i.l' :_[“rl iHH!':_{””.E‘-' ”-i:lt'

tt’l'

To know that living things
(plants and animals) grow,
reproduce, usually move, ob
'fi_HH],

assimilate food and die

tain excrete wastes,

To know that both organie
and inorganic things under-

o0 changes

that all
can be classified as physical

To know changes

or chemical, and to know
the meaning of each type of

change

To know what 1s meant by

E‘It"IllE_‘Ilt', {'HHI]H!”]U], and

mixture

To know that living things
are composed chiefly of 10
to 15 elements
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Specific Objectives Teacher Procedures

To discover how biology and malaria fever were discovered. Use
teaches us to know, to en- these as class discussions formulating by
joy, to protect, to inecrease, steps how the work was accomplished

and improve us ful plants

and animals, and how to 5. Taking the word biology to mean the study

avold and to destroy harm of living things should raise the question

ful ones as to what 18 h‘mili;_;‘ Or llun-JIUIJj_;'

10 realize that life can be 6. Before texts or references are used encour-

defined in terms of growth, age pupils to analyze their concepts of liv-

”“T”i'll‘I}* Tepri duction, Ing things i listing characteristics of both

and metabolism powers thaf living and non-lhiving things

non-1iy N ”||T:__‘* (10 Nnot

have 7. From general information and from refer-

es read, have class discussion on the life

To gain a knowledge of processes carried on by plants and animals

processes carried on by liy that are not carried on by inorganic things.

ing things that are not ca: Make class summary of adl information,

ried on in non-living things evaluate and put into final form  differ-
ences between organic and inorganic ma-

To distinguish between o3 terials

oanic and 1moreanic ma

terials S. Make a brief study of needs of plants and
animals and make comparisons. Have

E‘l'!'T-," 01 113111:__; SPECLIEIS of 1*?:111%.‘ and

10 ¢ v that hvine E . - e
1 realize that lLiving a animals in laboratorv for observation

nONn-1ving things chanos

9. Take up changes that are constantly taking

-. : place in organic and inorganic materials,
'o gain a knowledge of the |
| In so far as possible have pupils set up

=y . Ry

T“.iu”—; |Iil Cllalloes il".':.f.f" :,HI.:E F11Y

; | their own problems. This can be done by

non-living things undergo | : i © 4
: ' careiu questioninge on the art ol 1€

and to Kknow that these : = .

teacher. Have teacher or-pupil demon-

changes are sources of en

strations to show botn ;_rh_\':-ivul and chem-

I1T:_LI1I
ical changes and be sure that as many
practical applications of these changes are
To aequaint pupils with made as possible

the <hanges which living
10. In order to 11:1._]1-1341;11111 i.'}'u‘llllt’ﬂl 1'11:1‘]1;1‘5

1

and non-living things under-

and to know thev are pupils should have clearly in mind what 1s

0)
s 1

. eant by alements: compounds: an -
;lll'qltl"\. '-."Tlntrr'l!él"f ;I‘, ‘,:I:i[ I[ !-Tlt .\ llt ]]-l.l Ilt"‘.r 111.']]11\]'[1]]‘4.., gl]ll I!li\

" , . Pyl . | 4 ?
processes tures. Have pupils report on number of
elements known to science and list the
most common ones found 1n t\!'g:lllit‘ Ia-

. T'has should bring out the fact that

To understand what 1is teria
meant by elements, com in our food stuffs three elements (carbon,

gen) are common to all

pounds, and mixtures hydrogen, and oxy



el
.

17.

B1OLOGY

Pupil Activities

Make a Hall of Fame of biologists who

Wf-il{t't] Ol (""”.‘i

Trv to make a good model of a resting
cell from plasticine or clay to be leit in

the laboratory for future reference

Hi:ll'[u

Report on history and use of the

scope and 1ts eflect on the advancement

}IjuuL ..-_'- ,

Bring into the laboratory all plants and

animals that can be cared for and studied

Summarize the main points of the umnit

10.

1.

14,

1 5.

Evidences of Mastery

To know that these 10 to 1o
elements are end tl:_f,}l Lo coml-
pose a wide variety of com-
pounds

that
l'irTiI|'ll”{

created

To know organic mat-

ter 18 and can
neither be nor de
stroved

that

l':l!i'- :.!\'].Iilti =

r|1n l{h:lt'.' '[IHT:*, '[‘{'*

contain three common ele-

- |
ydrogen,

¥
ments., carbon, h

that all ]-':".l!l'_:
os have certain life pro

COSSPAS 1N COmMmon

To know uwnat these pro

sensation, motion,
T1|'1111

nutrition,

CPESSPS AT
respiration, oetting,
r|-!-]'-'|:l!.l|'t["!_i. :|:|'I

'.""."I'."T "111

To know that all 100d comes

originally from green plants

'!I-t' i.'! ".'\l'| -Fl LA |I I.." :i 111|-|.T i'l‘
strneture and funetion of

all living things

b

To know that erwT"]I'H:-«’Iri 18
a substance that is peculiar

to all living things

the cell embraces

il” H!l' ]lI'I"-"IHj'-- l|'l:!]L|T'tr_'.‘- l'T'

To know

the organism within 1ts

nucleus

To I'.Ii':'».". H.Hi Llfi*i

plants

animals consist of

may
cells
always start

cell

and that they

:‘*Hlf_'l"

with a single
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specific Objectives Teacher Procedures

1o. To realhize that all lLhving l1. To understand living plants and animals,

things have certain pro- pupils should know not only something of
COSSOS In common the glements that make them up and the

changes that they undergo, but they need

16. T'o discover that all Iife de to know something of their life funetions
pends on food which comes and needs. These needs should be dis-
from green plants cussed briefly in this unit, but will be

taken up later. (Nutrition, execretion, re-

17. To know that the cell 1s a production, respiration, food-getting)

12. After lLife funetions and composition of

18. To realize that protoplas: living things have been taken up, bring out
1S the hiving stutr and that by class discussion that if life is to con-
the functions of a cell are tinue, there must be somewhere 1n nature

the results of i1ts protoplasm where food 1s manufactured the green

produce new cells by divi 3. To study the unit of structure of living
S10N tl L11EFS does not ]]"1‘*‘37'-'111”_‘.' ]'I‘iitllllt' ]Ili-'l‘w-
scopes. One microscope with demonstration
ocular might be nseful but still better is a
projection lantern. Roots of wandering
Jew grown in water and observed in water
show ecells that can be seen with unaided
eye. Onion skin stained with iodine will

show cells by using a hand lens. Make

careful enlarged drawings to show parts of
the cell. Pupils should read various refer-
ences on the cell, its contents and character-
1stics; and should know that the problem
of heredity taken up later in the course in-

volves an understanding of cells

4. Summarize the work of the unit by work-
ing out an outline as a class problem. This
should be an individual problem after the
first unit

lo. Test pupils’ knowledge of principles cov-
ered by means of some type of objective
test

16. Have pupils write a short paper on ‘‘Basic
Differences between Living and Non-living
Things’” using class notes and observations

as a basis
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1. THE

Unit Objective

T-I "']i'l'h"\ flrlil? II]It' jr- {it'JH'.'.fE

ent on food, and all

originally from green plants

-

o,

specific Objectives

['o

(*i)1

realize that all food
ctly or indireectls

]
108 d1re

from green plants

To know the parts of a

typical green plant and the
these

function of parts

how tne
the

carry on their work

know

rl'-”
parts of

VAT101S

oreen plant

To gain a knowledee of how
the life

and animals are

functions of ]-]:mﬁ
similar and
IE“"L"-' 111”.“!'1'FLT

Tn ifj\-‘q'-ﬂ.n-]' H]t' 1‘|:it'li '[-IIIII'

tions of a leaf

To

plants manufacture food

discover how  green

To know 1in the

structure

oeneral

1'1‘ I+‘:1‘,t'~'

'I"' 'iil."“i“l".l'll E“"\".- ]l':t'l.l"-. IIII1'
tect t]ll””l?t'r‘;l"% I'.]'n];l lu.:-;;-: ..j'

moisture

To know the uses of plant

leaves to.man

LIVING

0.

GREEN PLANT

Teacher Procedures

Review E'l'ii'ﬂ}' the pProcesses carried on il}'

living things. Show that food 1s required

Lo CAITY On these processes and that 1f Life

1S to continue there must be some [:Il:iv!'

1

where food 1s manufactured. ((Green plant)

[Ise hand, such

geranium and give gross presentation of a

any common plant on as

PR lTh )
II

1. LA
im hife

it as a working unit, having a purpose

Take up briefly the parts of a green plant,

roots. stem. leaves, and flowers. HII]tI}'
briefly the various forms of each and their

chief functions

Compare life functions of plants and ani-

mals

After the plant as a whole 1s studied. each
of the parts, leaf, root, stem, and flower
should be r'{llf‘fll“}‘ H[Illlit‘-i to show how

they are adapted for their work and the

various funetions pu;*:'furnu,u_l 11}' the parts

Suggestions for leaf study: Such topics
as general structure, arrangement to secure
light, types of leaves, why some leaves fall
in autumn, and adaptations, should be tak-
the

Use epidermis of Wandering Jew

en up before functions of leaves are
studied.
or other leatf to show structure of the up-
per and lower covering of leaf. Use charts

and projection apparatus wherever they
are available.

Take up briefly the variation in epidermis
of plants

Show how each tissue is adapted for its

work

LA )



BI1OLOGY

Pupil Activities

Pupils will

1.

)
L ¥

.

10.

11.

Make a list of plants used for food. It
Iulhﬁil_lll' look up the amounts of each pro
duced a year and make a graph to show

this information

statements
the

make up a set ol

Select definite

from a botany or biology book about

twenty or more
use of plants to man and

true-false questions

fj+r]1{w-t ]i‘;1k1‘# Lo ﬁfgcr\Y Tl:l‘ir RTII'iIWIrﬂ forms,
press, mount and file them in the biology

laboratory for future classes

the forms of modified leaves

possible such as tendrils, thorns, and traps.

Bring in all

Mount them and leave them for exhibit

Measure several large leaves as rhubarb,

burdock, and plantain and ecaleculate the
surface r.\;[uarwl
[.i1st the tissues seen 1n Cross section of a

leaf. then in column two give a statement
the the

column three give functions of the parts

tissue and 1n

about structure ot

Observe various leaves and report on their

change of position with the sun

Iirin;g into the I:ilnnlufnrr}' a colleetion of

leaves used for food

Find out how plants can self bleach

List plants they know that are not green

and cannot make their own food

Find out from references any plants that

can be rulnw;dlu*wtlljy their leaves

10).

23
Evidences of Mastery

To know in what way green

plants are useful to man

To know the parts of a
]ligllr{‘ lilnlli, 1'00tsS, stems,
leaves, and flowers, and
know the functions of each

l.-:n:l

rl-t' Ll:'l‘l.'{ let' -!Iﬂ'-:It'IJn'l'a Hl.

annuals, biennials, and per

ennials

To know th

differ from

at green plants
the

(1) not

animals 1n

fact that are

li.l‘_'n.

CONSCIOUS I'_’.r ﬂ'.l":.' areé ull-

:L|1f|- 1O Move HIHIHI Qs H“,}.

OowWIl I-"'._"}

make theil:

'Iil' I'lT!"‘-.'u the 2ross HlIlli'“]!l'

£l

of a leaf

To recognize different types

ol leaves and have some
knowledge of the wvarious
]1 1!‘ 1) s Tns

I |

To use such terms as ptflsdlq
blade,

i .1[]LII|1'.HU.L

venarion, pJIJ!]:lIt‘f}'

palmately ecom-
|rH11h-E.:hIh1 !H:trg!ll+'wllnw'11}

I desel IIJH]*_; leaves

To know why leaves fall 1n

the autumn from broad

leafed trees 1n this elimate

To knovr the use of the tis-

sues of a leaf—epidermis,

].*::Il.*-:LIL‘ ]:1_’&11'. .*~|IHII;_‘_'}' Ii:—i-

veins, stomata, and

sLle,

cuticle

'11“ llil‘;'t* a ;_:uud u”liii]‘l_‘_‘l'
I{I]f}\‘u']l't]f_:l‘ ot
t}il.‘

t\I ’T

Il!ll.ltuﬁ‘-'ll-

thesis, and conditions

necessary }'h“t”‘ﬂ*-““'

thesis
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specific Objectives

—_

Ol S Hre

how I

¥
classified as to duration

f||l1' :r--'||.;-..'

To un rstand

|
[}
{ +
L d i OIS t | iLirT " E __‘[l.
1TV
I B 4 ) F. 1
0 K il L1 54 { plant
A
stems
lll‘ ] ! ; A I
[ -1 A RY i %% 11 110} 1
and 'ii*'--T stems dliiter 111

structure

1o understand the ecause of

:l??!'li|:l.r LIS 111 1'.'\-!|h|["-_'

-

jir'Ir nnial stems

L-u'-_".. SO0 19

1o understand

[l!'lnilll'l'rf

1o understand how pollen is

transterred

To understand tne distine

tion between fertilization

and pollination

To :li'illlll'l' |*{!l1l'1.‘h]f‘i]_;_'i.' of the

agencies that aid i1n pollina-
tion

L1,

Teacher Procedures

Take up the life processes carried on by

HL!‘ I!'.‘ii ot r,;'!'-J{'Il'. Iiliiiilﬁl II_' I.!:LHEL.,-:*‘{H-

thesis, digestion, (3) excretion, (4)

respiration, (o) assiumilation, and (6) ecir-

culation. Transpiration though not a life

Process 1S IH:i-.h' Ilt'i't't-*-:'tl'}' }i‘ IJI*'H" l'-['!'-
COSSES.

Use any biology manual for teacher demon-
strations or pupil demonstration on these
processes

studied

F.economie uses of leaves mav be

the r-t|1-i}' of leaves take up the root.

that the sucecess 1n food manufactur-

1in leaves depends upon the roots. Sug-

Use
root.

111 ,_:
carrot for
Wander-

used to

root study:

gestions for
the T*t'.lii“‘n of the tissues. of

mng Jew grown in water may be

root

on moist blotting paper for 48 hours will

show the cap. Radish seeds planted

show root hairs
Take

Classification of

up uses of roots to plants and man.

roots as to duration.

Demonstrate region through which liquids

response of roots to moisture

iS¢ and the

Ll skt 1.|I I'I_Jl.ltf":

I.-'III:-'E};]"'

suggestions for stem study: Use twigs of

such plants as Shagbark hickory or horse

study external structure of

old

h?llii_‘\ an older stem of a .dicot.

chestnut to
serve to
L se

Summarize the

stems. An tree stump may

COI'll-

stalk for a monocot stem.

differences in monocot and dicot stems and

the use of all stems. Lantern shides and

charts will help to elear this up

Study the various forms of stems as well as
their economie use
Use

season to study structure.

lower study: any simple flower 1n
Study from ob-
servation or references the types of imH]“_
ation, and the various adaptations for pol-
lination. The difference between pollination

and fertilization should be carefully studied.

A lrlit*l' {Ii.ﬂ{'nr&ﬂun {}I_' ‘L\.ili{']l f{i!lll t,:-f lm]~
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16.

18.

19,

—

El"",r

1.__}'1

00

— -

),

24.

3 =

-l_,.]-

bulbs, underground stems, tubers, an

BIOLOGY

Pupil Activities

Bring in as many forms of
sible.

adventitious)

roots as

1.!1|---

(Fibrous, tap, aerial, fascicled and
Wash them and make a record by notes,

drawings or photographs

List roots used for food being careful not
to include stems

List ways in which roots and stems differ

Make a collection of specialized stems as

1 COTIIS

List all the ways stems are used 1n propa

gation of plants

LLook up and report on the use and manu
facture of rayon silk

Look up and report on the fig industry

Report on the work of Luther Burbank

Look up and report on interesting cases of
cooperation of plants and
(1) The Yucca

moth, (2) fiz and wasp

insects 1n }nrl

lination: and pronubu

Make a collection of fruits to show various

methods of dispersal of their seeds

L.ook up and report on seedlessness iIn

fruits
Visit public or private markets and list
four plants and their products

Plant
paper

various stages of development

seeds in sawdust and on blotting

and make a series of gseedlings at

Compare dry and fleshy fruits as to com-

mercial importance

1.

12

14.

16.

20

Evidences of Mastery

To be able to

photosynthesis

compare
and respira-
tion

Suggestion:

Respiration Photosynthesis

In all parts Only In
presence ot

chlorophyll

Produce 11"'”
and CO

Produces food-
stulls as
starch, sugar,

protein, etc

UOxvgen Oxvgen given
taken + ofl

in from air

Energy re- Energy taken

leased « in from stem

Destructive Constructive

process Pprocess

To know

NOTIL

1}[1‘ 5L )=

some H'T‘

uses of leaves

F[11l

of the parts and funetions

have an understanding

of a root

To have an understanding

1lT. tIlP Pf]l'ﬂt iir

roots upon

the soil and of osmosis and

capillarty

To know the effect of out-

side stimult upon roots

(gravity, moisture, etc.)

To

Iroots

li]l-..r‘.‘.' eCOTIL¢ ‘-I!|i{'

uses of

To understand the function

and origin of stem tissues
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specific Objectives lination, self or cross pollination, may be
carried on. However, this subjeet has been

too much emphasized 1n the past

12. Suggestions for fruit study: Distinguish

between fruit and seed. Assign references
that are seedless are propa and reports on ‘‘Principal Agencies for
oated : Dispersal of Seeds.’’ Some time should be
Sois spent on the structure of wvarious seeds,

testing L'ti foods stored 1n seeds and the

-_.!‘_.'n I["I '|[l.I]II'-"T|-;.!.'! 1.".,‘:-:1? :H ] ] 2
' needs of germinating seeds. Economie im-
meant by seed and fruit : . ;
: ! - portance ol geecds -':'1.1111 ITUl1tLS. Use any

botany or biology manual for experiments

.I++ r‘I 1 :ri W PRT T..I i rraoret | ! j ;
=6. To understand the growth on seeds for class demonstration
0] i'ilt‘*w from seed
Summarize the work of green plants. The
T ] (r<a11 r|-l||. 1 T 1y
- Lo gain kn CUS L U summary can be worked out as a class

-

principal agencies by which problem or each pupil asked to list facts

dissimulation 1S HeCon ~ _ _ : ) ‘

: T 4CCoI learned about green plants or an outline
i '-.]' i - 5 .
I lished worked out covering the work of the unit

I

28. To gain knowledge of the 14. Some form of an objective test given to
structure of typiecal monocot check on the unit

and dicot seeds
5. From knowledge gained in the study of
] I-u LIf* 'S i wha '--||||:'-\ 1 ¥ : 2
J. To understand what food this unit write a brief but accurate paper

< e STOYE 1l -ﬂr-r-:l-. i i a - r ' . %
@l tored 1n | on ‘‘*Why We Eat Sunshine

i L, ’l‘ll T*‘:i]lail' Lne ‘.:1|11" an' FI""!“

LO man
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Pupil Activities Evidences of Mastery
26. Report on Asa Gray and his work 18, To know the following
about the differences i1n the
27. List at least 100 concepts from their work stems of monocotyledons
: ll i -I|'1F WWli) .
on the green plant and dicotyledons

- . . ; - T Micots + ] ot g
98. Try various forms of grafting Dico : Monocots

Cambium : A perma- : No perma-

90 Outline and summarize the work of the + nent : nent
unit on green plants : cambium  : cambium
Arrange- : In a dis- s Secattered
ment of s Linct Ij!T'T - 'i],‘:n'ljx_'ll-
bundles . * out the
*« stem
lulk of . .
giem +  Wood «  Pith
Growth + Continuous : In height
in height :  only

;l.IHI T!ii(‘}{-

Nnes:s
FExamples : Common + (Grasses,
trees and - lilies,
plants : palms

19, To be able to identify the
following on a twig; leaf
scars, bundle scars, lateral
buds, terminal buds, scars
made by bud scales, and

-

lenticels
2(0. To know the essentials of
orafting. (Cambium of
stock and scion must be 1n

l'l%i"-\t"- |‘H]1[{11‘l }

21. To recognize all parts of a
complete flower (calyx,
corolla, pistil, stamens)

22. To know all flowers are not

1'HI|1]-Tr‘T**

e
-
-

To know the meaning of

diecious, monecious, stami-

nate, and pistillate flowers
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Notes by Teacher
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24,

L

-
0

()

Evidences of Mastery

To know the accurate use ot
the word pollination, fertili-

zation, fruit, and seed

To have an accurate knowl-
l'*-!_‘__;-'* of I'i‘}ll'mlilr!intl among

Howering plants

To know the parts of a

1_1*F‘]':=,] mMonocot -~r'-~E. and a

References

Ili" || .“lmil -I_. .'\"'iirl fli".'n‘f-‘f ."-r"'

ter, J. M., Plant Rela
f;ll"r,a:-‘ _\Erilll‘fun

Coulters. J. G.. Plant f,lf_f'
and Plant Uses, American
]‘pr'uib]\;_ { II-T_

[aterature from Wild Flow-
er Conservation Association,
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| 1] HOW THE SIMPLE

Unit Objective

1o become acquainted wil
some of the groups of lowes
I I'”‘ !lTI L I JI 17 C t

specific Objectives

lll i‘b[! '.1|]|n:i | A ;|||
]ll\r i' |I| L) '_:' i 1 |
edd with some of )

| i i1 I Ir“"_1r I Ils (11l

) 1 thieln l"xt' f"] W ESSPS

I (] ogtliing rep L 114 n
CTOWtL excretion, et

t. To gain a knowledge of the

means ot :'r-iup...]n.Ii..r; 1 1]

lower plant forms

~ e _ |
0. To gamn knowledg

]rl"u".il' i'|£1f'i 1.1'1'E!:‘- Without

roots, stems, and leaves ea

ry on their hife

I:i.-l_ BT

6. To raln 4 knowled:

¥
—_

the lower plant forms are

adjusted to their environ

maent

e 0O7 11OW

¢ of how

PLANTS GROW AND MULTIPLY

Teacher Procedure

] Have on hand for elass observation exam-

ples of some lower plant forms as bread
i '
mold, rust on apple leaves, smut on corn,
- I T T ]HI-I 1 NS 1 OmMm
| ] gt i1 ]'I'i § 51'1 W on
i ]
| = }i LW | = ISETryvie
4 | ]
. eSS ¢care \ indad 118 Wayvs
seed producing plants
% - |:i 1.[ 1 '_:!"' .{I.l," I"]'. £l
+ 4 * ¥ L 7 II\I i
i [ T = = | L l.'] 1 i.' J.L

11 ¢ specimens under one of the three

a reason for putting them under

I Work out a --.s-;}fia' classification Iri;__;t'Ilt1'I'

Branch [. Plants having no differenti
ation 1nto true stems, 100ts

and leaves (thallophytes)

\. Sphtting plants schizo-
phytes)

B. Chlorophyll-bearing  thall
phytes (algae)

(. Thallophytes without chloro-

phyll (fungi)

D. Compound growth of fungl

algae (lichens)

11

Branch II. Mosses. No vascular sys-

tem | lta_\. uph} tes)

Branch III. Ferns. Vascular system but

no seeds (pteridophytes)

Branch 1V. Seed-bearing plants (sper-

matophytes)

j




BIOLOGY

Pupil Activities

Pupils will

10.

11.

Make a collection of lower forms of I'IHM
life,
fied into their group, labelled and put

classi-

1nto

L.ater 1n the unit these ean be

the permanent teaching colleetion in the

biol

laboratory

ita’
'.'-'!'

Use Gruenberg’s Bwlogy and Human L

1

and report on the classification of the plant

L 8

kingdom

.

Hi*lmrt on special methods and regu

mn lw:-»}utht]w

Look up and report on current activities in

the way of legislation reegarding markets

— —

+

and cold storage plants

Make =

ducts in which microorganisms play

collection of the

(vinegar, cheese, rotting of flax, etc
{ germicides as means

}':'l‘i!HIT 01 ||-h!_11'[.1 01
of control for bacteria. Obtain

cultures from the mouth-rinsing and place

in petri dish, then a similar rinsing afte:

the use of a commerecial mouth wash. He

port results

collection of :Ji‘_‘_.’h‘ from a pond.

Make a

Place in an aquarium and try to name them

Make a collection of algae from tree trunks

Find out how Hu-_‘u oet thelr food and grow

and their value

{*'1“-1'1 on wavs bacteria may be useful

Report on means of natural defences

against bacteria

teport on artificial protection against bac-

teria

31
Evidences of Mastery

know that

1. To

amimals are classified

plants and
iIHH

oroups on the basis of

— &

structure

2 To know lower forms of

plant hife may reproduce
by ecell division, spores,
and budding but possess no
Aowers and therefore no

e Ll B | -y

-|11| i r'.'l'.". T} T 1114 TI II'-. "II T}i'l
lower plant forms bear no
therefore

I ;!:_111:|- Lre no 1--I-r-! :trul s

consequence are parasitie

r saprophyti
! -i1 lli \ | i1 1 ]-r- 1 i1 .
I L v ALY N " L jrll-llilt LUl BAAN

bearing no chlorophyll may
their host

harm

9. To know that forms of

plant life that have no
chlorophyll and therefore
have no power to manutac
funel

1'711]1":!

l], ']”zr l1;|.|.1.,'; T:.IEIT H]lt'f':'“ Ir]:!TiT

life mneeds food,

UOAYEE]L,

noisture. :le T'It‘wl?:llbil‘

temperature 1or growth

7. To know that fungi are 1m
portant because they (a)
r«ir-.uil food, (b) cause fe:
mentation. (e¢) are used for
food, and (d) cause diseases
in plants and a few animals

8. To know that the lowest

f‘~l['I[ir-- Ht. I‘IEHIT “Tli* ~~1mu' I10)
*iiﬂ'l'll‘lﬂl!l?-l'lll ..i'

. d e
roots,

and flowers

stems, leaves,
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Specific Objectives

To gain a knowledge of 33
means of growth and repro
'!'1. -T! Tl. 0] ]”1'.‘-'_1- I]HTI
forms
To gain information on
h.i,1|]-1-'| I|_[|1|]|11'T]l|!!
To know factors necessal
10T growin ol ]'I:l"? 10TINS
To ain a knowledge of !
INCalls t conte ] {1 | A
}'lliTit IOTINS
10 gain knowledee of hot
SOme N1 rlt‘ 10WE] E' l"I
forms are of value to man
and how some are harmfu v
References
Atkinson. \.. Mushroon
H nry Holt
i

Bacteria and the Nitroa:

I"J.'lil",r.f-' “-1 ]-:‘_!I] !! t :;'TT ‘1-' ..‘|
book, U. S. Dept. of Agri-
culture o
Broadhurst, J.. How We Re-

.”\J-'\Ir !}il,\ll'”,“-' - I,]}il1i'“|,'||rt

Brown. J. [1-, Health in
!f}H:l and f!”rwr. IL*nIh

1 i - 1 ] H
l:l]‘.']lil“:tﬂ, l{ ! ,'f[rrn';_'xr,;u': (1
Hra’r'r’-"‘-‘H!‘TU-'J'}!. :\[.‘l’-'Illi“:H'k

Burnet, k. A.. Mwrobes and
Toxins in Nature, Putnam O

Clute, W. N., Ferns in Their

Haunts, Stokes

Teacher Procedures

the
Show that their only form of re-
cell That

all the

common forms

Spend a short time on ‘*sphitting

division. each

production is by
cell 18 capable of ecarrying on life

!
T up the

materal

ake
The

famihar

processes.
bacteria 1s
work

nature of a new svnthesis

( bacteria). on

]whﬁ SO !Ll' class

maore Oor
should be in the
of material. Spend some time on useful

and harmful bacteria and means of control

Show that algae are the simplest plants

chlorophyll, capable of making
therefore 1ndependent.

habitat,

luction

i1 and are

:]]r

and

commimorn

something of

types, means of repros

A study of fungi should be more extensive
that

means ot

than made of other T];:il]r!["}l}‘h‘rﬂ

Study reproduction, method of

food getting,

ey

value to man, and injurious

forms. Show ways in which they are

adapted to the life they lhive

Show eurious ;:nﬂn--:'.«hip be-
Their

portant work of converting rock into soil

l.ichens:
111

funeus and an alga.

tween a

Fiﬂﬂlh] bhe !Huqh- to

L]

alternation ot

Mosses: ‘No
the

mosses but study them by way of compar-

attempt
show generation 1n
ing with lower and higher plant forms and

their marvelous adjustment to their en-

vironment

Make a brief study of ferns, showing how
they differ from mosses, and how they are

their environment

1
adjusted to

Bring in as many problems as possible to
make the unit conerete and to ;_‘_i&'u‘ oppor-
tunity to supervise the pupils’ thought pro-

cesses, and give drill in sound thinking




12.

14.

1O,

16.

19,

BIOLOGY

Pupil Activities

Bring into the laboratory for display vari

ous germicides and find out something

about each

differences between anti-

the

septics and disinfectant

Report on

hl:lt s

]':lll_”l.lt IIIJ
oerms

Try to find out the

serving foods by salt

principle used in pre-
_ ing, smoking, pickling,
canning, and cold storage

Bring 1n various labels from commercially

canned fruit, catehuan. ete. and notice labels

to see 1if any of the following have been
used: borax., formahn. salievlie aeid, or
benzoate of soda

]J[]r_!fl ]1I| I'”ii* TI?E' -‘-I-..LI-,

Look up and report on the development of

bacteriology

111 T]H"WITWEM':HITR

]T H"f ['1'1]:II‘~ are common
]llil 15‘,]-1::'[ are LTI l‘1! F--I':jl "'|;l ]r'-; a
them

life historv of this

fungus growth) on to work

out the fungus,

f[lftl‘

thorns. and wild

1SS0

|1II!||" lTeeS, }I..'iu.

damage

Read and report on the life of Pasteu

33

Evidences of Mastery

To know mosses are higher
in the scale than the thallo-
phytes, they occur in most
parts of the world and have

no vascular svstem

To know ferns represent a
class of plants higher in the
scale of plants than mosses.
They

tem,

have a wvascular sys

leaves, stem. and roots
To know that some bacteria
[t | ll

]41'1';1}17-4* (8]

(one plant) are useful

I}Lw}' are nitro

gen  fixers on

g 'onts :|!L

L-;41h1r4_ (b) If1v}' dle SCdayV-

!r.:...l,'-l“:' :{I,ll 4]+-‘-:l1_ II]L”!:I['"!‘.?‘:,I

(e¢) they are useful in such

processes as tanning leather,

flrr:h'*H;sTJnﬂ!, Souring of

milk, making cheese. and

preparing flax and In'Htll

To know how lower forms

of plant life are held in
check
Lo know many forms of

lower plants produce SPOTes

during unfavorable condi-

T[Ll!!‘-\;

To know that
formed by protoplasm form-
IHE”

thickened wall on outside

spores are

nge a with a much

To know that lower plant

fHIIHH ]VEH{HiHrt'}IF 1&]1 |h—
vision,

some by budding,

others la}' spore ltirliulliiﬂl
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10,
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1 1.

Teacher Procedures

Summarize the unit. This summaryv should
t}[I‘

lower forms of plant life, basis used for

show similarities and differences in
classification of plants and how plants are
adapted to their environment

Write a

typical plant’’

brief paper on ‘‘Pleurococcus a
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Notes by Teacher




Unit Objective

adaptations and life histories of

some typical animal forms

specific Objectives

1. To become :1|"1'1:L1!1':=1 with
me typi al .~:J._I:[-- inverte

brate and vertebrate ani

2. 1o gain an appreciation of
the great number of animals
and to know that only a
specialist could hope to

know all of the animals in

any group. lovery high
school pupil ecan derive
pleasure from knowing

about ecommon animals.)

3. To develop the ability to
i-lr'lﬂ:l'}' the common 111
sects, not to tell species, but
to be able to put the in
sects in the large orders as

beetles, 1:['1;__:*. ﬂik’:s, etce.

{. To gain a knowledge of the
structural adaptations and
life histories of insects, fish,
crayfish, frogs, worms, and

mammals

5. 'O H['I'T't'ri:th' the economie

illtlmlt:l'irn' of the orders of

animals

To gain a ]~.1!--'ﬁ]r--];;-' of the 1.

lii.‘L]«L e

LV. SOME TYPICAL ANIMAL FORMS

Teacher Procedure

Make a brief survey of animal kingdom.
Get pupils to formulate concepts about ani-
mal life they already know something
about. What are the largest animals
known? The smallest known? Show how
one-celled animak are classed as protozoa
-i‘ill?*"* INeans :E[“*t. H“'l Z0AdIl Imeans :"‘IJ.;.'
mal): while metazoan 1s an animal com-
im«r-.! ot many cells so combined that

they form a single individual meta

means after and zoan means animal)

Make a study of some typical common ani-
mals of both the vertebrates and inverte-
brates. Pay particular attention to adapta-
tions, economic importance and life his-
tories. Any biology manual may be used

for directions

Use earth worms, various insects, and snails
for 1nvertebrate study, and fish, garter
snake, frog, toad, or birds, and any small

mammal for vertebrate type

Groups should be assigned to bring in live
specimens and find out their food, how
they should be cared for in the laboratory

and .'”HIHI thelr native habitat

Have a few specimens of crayfish collected
and kept in a terrarium till needed. Pupils
working in groups should observe how the
crayhsh 1s adapted for locomotion, methods
of feeding, respiration, and something
about their sensory responses. The ex-
ternal structure should be studied to show
external skeleton, stalked eyes, mouth
parts, and swimmerets

F'rom references find out the life history
of the crayfish, its close relatives and the

economic value of the group (crustacea)

iy

o
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Pupil Activities

Pupils will

10,

11,

Look up and report on various protozoans

as to hife processes and economic value

Stock a terrarium and find out from

various references how the animals placed
should be and

im the terrarium cared fol

fed

.l'ﬂi“'l T.'.--||,1

WOIllls :t!ui lrll;:“' if'. ol

—

out about habits of the

oreal number.
in proper containers with snil and food,
and use for study as well as food for other
terrarium animals

Make a then

habits, and how controlled

study of “parasitic worms,

Try making an ant nest for the laborator}

for studying a social insect

Start a permanent collection of 1nsects

harmful to the garden,—the collection to

he li!']-[ in thi 1:l§|-b::+_t1-l} for future classes
Make a study of the cooperation among

some plants and animals
I'I:*"I_H!I't' OIl Iir-'ll ];:lTi']ii'Iil'}* +IFA l“‘\“»ti
Send to the Bureau of Entomology, United

States Department of

sect posters for the htll*l:" of lite histories

Agriculture for in
of destructive 1msects

I{!'IH}I'I on the j|1-;1.1~1?1‘1..' ot button !Jt:tklt];

from mollusca shells in lowa

FEach make a balanced equarium 1n a mason
jar, using local aquatic life (plant and ani
mal), keep it over a period of at least four
weeks and record all observations made on

the animals

12. Look up material on extinet animals

6.

37

Evidences of Mastery

To know the three great
functions of living things
are (a) nutrition and

growth; (b) reproduction;

(¢) adjustment of organ
1sms to the environment

To know that animals as
‘n‘n'” LS 1-]1L1|TH LO IEIt_‘» I-]I.'«r N1
dall 110

lr':t*-ll"_"!}' wniu-i-!r X

To know that greater com-

i amimal hife means
incereasing division of labor
and “['l"'iii}lzil:l'-']i of fune

L1001

To know that animals

habits.

HH}

in habitats, and

structure to secure food and
i'f-=?| 1101 .'xT'.-i. SUCCeSS 1 11
11t

a knowledge of the

|

To have
lH:t_,'-I }11:1“1511 :1[1!1 ClasSses --1.
animals
To know the characteristics
of the

animals

common phyla of

i-.'\:uu|rl¢-: Characteristies ot

Ti|:iT||l|!:i1:-'
a. The

alive

hwl!l

voung are

b. .]-]W} suckle their young
¢. 1The

lb'-n-. 1'1-‘\'1']1”1 "'.‘\it]l }HLII'

body 18 more or

d. A diaphragm is present
e. High

x'q-lul_-ntrllt 1S present

circulatory de-

1nsects

that

t|1!'-+ll;__'"]| a series of i_‘l[:l[l}_;‘r:«‘

Trr ]{Im\'{ IH[‘.‘HH

during their life history




e
R

Specific Objectives

nservation f SOmMe 1TOorms
f animal it

I |II E "‘I-I I iy (118 L
11] = !_ }.-1, <11 AW

‘l Tlr 1

I..I' 1|| T \ £ |

1 1 *-»T - T i 1 1]
E]I \ 1 VeTrti ] N

'o understand th !
r| 115 i L1t | 4 | |
"J.IH!Ti'i "l | 111 l [IL
| II-'I,‘

l~1 OYerco i Superstitious
1 L 4 L

||||:[ 111) l ] : | !

rl \ ] -‘ YA tl -..' .:H_'

'l i ¥ i i_' 1
rrowing plexit L
series of animal forms

I.. i+l _|r_|':';l V1o

the :t‘.lrFii:Ll iil1l;-}-~[5i

References

Cockerell, T. D.,
World Book Co.

A Zooloqgy,

H.. Manual [0
Insects, Com

Comstock. J.

|I'.fr|ll'. ‘ki!:f'{-rll'f f];r-

stock Pubhishine Co., 1thaca,

"lrl!il{

.\:l "W

Frog

Doran

M., The
Doubleday

Dickerson, O,
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Teacher Procedure

invertebrates are studied, make

comparison of forms studied, then gener-

similarities and

the

Tl:—-]'i,

7. If an has been started 1n

!i'l’.lH "1

fall and stocked with some native

1n"|iil bhe

verts brates

excellent for observation of

these

Observe ant tations noticed
for locomotion, foi ;-1-:1.'1'-'?-.-1::. food getiing,

[Use references and report on lite histories

f fish. and habits various native fish

- |.I t 'J 11z L\' - ||.Il ‘1"-:" I' :1: 1.']].|-|I tl L)
study Make comparisons with fish al-
ready studied: and record observations on
adaptations for locomotion, food-getting,

respiration, and hibernation.

Special reports may be given on other rep-
amphibian and

habits of the

resentatives |-7_. T]f _',IJ"Ei‘.

also on the and

]Il!' [|l"~TH."L‘»

¥ 1 1 ¥ 1 . » .
. Fl'ind out the echiet characteristics of mam-

Compare

make an interesting animal to study
because of their beauty, accessibility, and
adaptations. Study the birds’ adaptations
for fhight,
food. Take field trips in fall or winter to

St |_l|]¥x them

and active life, migration, and

11. A small amount of time might be spent on
and the

sembles and differs from other primates

primates ways in which man re-

12. After the type studies of the various anl-

mals of both invertebrates and vertebrates

in a 1".‘::'!;1] discussion | &1 riod ‘-.'\.'H]l{ out a

classification of well known animals to give

a bird’s-eye view of the animal kingdom




14,

19,

16.

18.

19,

20,

£)&)

BIOLOGY

Pupil Activities

?\I{iki‘ out b3 | ]ir-l ot lek:i. Ir:HIIth:|!-'

Report on Hornaday’s book, Our Fanish-

wng Waild Life
Collect VAI10US ani

and mount pictures of

mals to be filed and left in the F:l}mr:ttur}'

Make d

whale.

study of special adaptations of

fn:ll, I!lwfﬂ', Hyinge MJHI!L'I.
A I

seal.

;.._:il-:lﬂll'l iriril_‘-ﬁ“li* 1][:,-]\;].il_’- ]‘;:iri:__'LHT"'-!
l{{.ljl.rl-t On our 1'.:”'1}_‘[”“: !'IH. [”':l!'t I's

Report on propagation of wild life

Report on domestication of wild animals

such as silver fox and muskrat

;—{f|.|L_'l i!llr.-l- 1|| 1‘:1It-{]-- "'r-”i"‘ tr\

tables to il

Hl'lmlt O11

insects, using

graphs and

lustrate

Look up and report on the liuropean corn
]lu]"("!'. _]':};]”I-ii Imnay be Hf-f.‘l!'j'”i 1'|IiIIl T]Jl‘
l.xtension Ilt‘[f.'il'f[jlr'llf of lowa State (Col-

lege at Ames, Towa

otart a survev of various forms of animal
life of the comniunity that carry or cause

i“.‘-ﬁ'El.‘%t'

Obtain from bulletins and other references
illf‘fil'rrliltihh that will he i|- solve such ]-l-.r|~-
lems as harm done by the following insects:
flies, clothes moths, weevils, ants, cutworms,

potato beetles, Ff]llii“-!l bugs, and }JIHH? lice

Make a to determine the number

and kind of inseet pests in the locality

survey

P]Eln':t liil'l'l census to be taken Ia}‘ each

biology class, the records to be kept on file

in the laboratorv for future use

L

I 1.

14,

3Y

Evidences of Mastery

To know what is meant by

complete and

l}il*an]-IvTi.‘

life histories among insects

that

the most numerous of all

TH ]iflll‘»"n 1NSeCts are

1
LILLITIELIS

To know inseets are numer-
1cally superior to other ani-

mals because of

a. Their power of flight

il_ :""TEIHH <170

tion

and :1-T:1[ar:|~

111 |-|.I1_r

¢. Remarkable power of

reproduction

To ]ir!u‘u\' e }‘Tllr"il‘{ll meth
ods of

| ontrolhing harmful

I]F1:~'1‘| [S:
a. Natural enemies
b. Poisons and traps

¢. Environmental factors

A limited knowledee of in-
for
example, to put inseets into

:-.;|-1-r r|!qii'*];-: 1LO III" Hl’:i!'.

the various orders, know why

some are classified as flies.

others as beetles, ete.
1o have an acquaintance
with struetural adaptations

of the type animals studied

To know the many problems
of adaptations, survival of

the fittest, and struggle for

existence among animals
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.‘“]”"l'l?l}‘ ns
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COURSE OF STUDY

Teacher Procedures

13. Summarize the unit and bring out the con-
cept that an Increasingly complex series
from simple one-cell forms to complex
forms, and that greater complexity means

[ S

division of labor and specialization of fune-

14, Some objective form of test over the unit




BIOLOGY

Pupil Activities

Plan a feeding station to be kept supplied

iringe the winter

with food for birds during
Report on protective conces

mals

Notes by Teacher

1 0.

41

Evidences of Mastery

To

:'i]|'l

local. state.
organizations

for

know what
national
cConservd

are wWorsKing

tion of some useful animal

life

Inter

ll!'tu

To acquire a greater

est 1n birds whiel

standing of human phy
'I.':f 11' ~T'L.!"«. n'I‘

other animals




Unit Objective

I" |:.'1|.|| H *|l,'|_T1' :.'IIEF:I"

J. 10 understand the intes
n--!:1r|-~:;~!|1[' ot the bol v and
s Il::l[ ~_~.--IL-'

6. To appreciate the import

dlce nl' a sclentinc |'\.‘a-"a'-.f

"'i:"' ofr '-’I"T :‘.Ii'[ nutrition

7. To develop a wholesome in

selection of a

proper diet for a minimum

Oof money

BIOLOGY OF THE HUMAN BODY

T [ & f t
i I i T | ‘: ! 1 |
L1 - 1 ]-11'?..,, N1 t
]
__' III 1T 0 | 1114 1 | TI |'

I () (14 '-'].' |' atat
' LAY {].' L) -1 -1 - that
L4 ] ||.:!‘.j O | i nti n'r
11 = ':L I' ]l. ADILS l
FTULCLLY
; 1 U gl ]n,’[ll"."., i‘ § 4 O1T 1

structure dLlldd :w‘;._[uT:H' 1 S

2. Present respiration as follows:

Teacher Procedure

l, Pres nt evidence Lo .‘1]!-31‘-' ”;:i[ H:i‘ .“-C-'.I.iiii of
man 18 the most interestinge of all animal
study ; man has the same life processes as

other animals studied; his body is also

similar to other vertebrates studied: and
s organs and tissues are mads up of cells
o the same characteristies as cells of
| lants '.] al Lll-
o Mak a4 ceneral studvy of the structure and
+ | 1, ] T | . Ty
1s¢8 0f the skeleton. Use charts or mani-
kin. Test bone to find out organic and

1HNOTYAnie I"':."IJ[:_I"II_t.":i

reneral study of muscles. Study
Kinds, action, nerve and blood supply, food
tigue of muscles, Take up i1mport-

1 exercise, correct posture, and gen

i T .n., ! i + % | _1

il il LIIE INMIUSCIES

t. Present nutrition under these suggested
topics: meaning of calorie, uses of differ-
ent CIASSeSs 01 [.-.,,1_ 'l..'iz;[giu'ig]-... ir"q::n':L[:n[E
foods, adulteration of foods, digestion
and al ntio d, hvoiene of eating
| .'l'lr | L I, Al e | —=

(1 ll |4r||1x \=1|':. |I “‘fil'“t

| xperiment to show digestion of starch
and necessity for thorough mastication of
Food, Demonstrate to show 1]!'_11':-I!u1t of
protein and fat. Demonstrate to show the
necessity for digestion of starch

Make a brief study of the adaptations
of the alimentary canal for absorption of
food

Z";Ti_lti}‘ 10-
ion and funetion of lungs and air pass-
ages. Get lungs of beef for laboratory
study. Bring out in the study the adapta-
tions of blood vessels and air sacs for the

Interchange of gases. Take up hygienic




BIOLOGY

Pupil Activities

Pupils will

0.

()

14,

III'QIT llﬂ!lt‘r i?l el '[;I'r' fl]e'] :1'1-- I't 1-'-11|T

I‘]:h’l‘ lll-'rlt*--» 111 & Strone as .| | fl--I « Ti‘.tl" ::H']

report results

From and references and from

|r11'11!r'- S
live :*-!n'i"ill]ll ns compare the skeletons of 1n-
and man

I!1-r]]|1i.‘-[{.‘“.

sects, turtles, frogs,

From various sources find out and report

on diseases of the bones and their treat
ment
Find and bring 1n

materia O1) HTT;'e:-}'--.:"

defects

Find out and report on the first a1d treat

ment for sprains, dislocations, and {frac
tures
Report on various essential types of exer-

t”i.'-l*:'i
Examine charts and tables for food
then list

supply each of the ma

o I-| L
k! Fa | l"l"'

the most 1mportant foods whieh

n essentails of diet

Work

ﬁrw‘]r- :1!|:| '1j&]~l.=.'-

Ooult 100-calore ir-nIT|wr.~ of common

in the laboratory
{'()111-

value of food

Make graphs to show
pared with its price

Read and report on patent medicines

Work out simple rules to be followed 1n

selection of one’s diet

Work out daily calorie requirement

Get tripe from butcher shop and study and
the the

digestive tube

report on inerease of surface of

O

43
Evidences of Mastery

To know that bones are

constructed and related so
as to combine lightness and
strength, flexibility and ri-

;f‘ht:'.

To know that

ment of the

To know differe

}Ill'”i"h IlT. Yyouneg :fi.l

E#il-i
!r-m?mt' and to know COrrect
E;,,a;::‘]_':;.. 118 Ot t:':n' }H'-=!'-. j!l

.‘~~TI1][111!J;' :1‘.5-| '1'~:!“'.':[l;__t

To know first aid methods

for sprains, fractures, and

dislocations

rl.ur ]i]]:l""‘.,' 1i|‘1"-"- '[ll I'-\.u-!p';'f

To know that correct post-

ure i1s important to health

and depends partly on

mental attitude
To know that digestion pro
duces the following changes

ilL T's|r|1I-~':

(a) 1t makes 1t soluble to

allow 1ts transfer

r]u- 1'];{1,T.=;j‘1'."~ 11 !'iJI'IHi"H”_'\'
to permit assimila-

tion

that
Il'i“‘“, Tflf

To ImeH Organlc ]rIH-

 carbohvdrates.
and wvitamins are classified
as organic foods while water

and mineral salts are elassi-

fied as inorganic food stuffs




Hi
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[OWA

specific Objectives

|lfl-- (¥ ] | l |:1 '_‘ *
| ) <t
o develop a sensible and
nTri ] ¥ AR @ 1 :
1 T I'I'! | T il
0 LTI concerned wit
hy, _rl 1 i e T
L L Y , J
|
\.
[ 1 gy
aevelop 1 i | ui.- 01

| i ||r ‘fji 15 ( j' '1|'.’T
'lIIl 1 ||_ fIT i I' [ 1) L!
1 [ ~ | Tl | | i 1

j ! ey : 1] NIEeETrest
'] | I 1| B ] ] T: r |'|.
b

'o gain a knowledee of
Ti I\I |‘|1.|.| _‘l I-\.‘ * i

I||{I r,,|||’_|i!‘|:!?||’i;

Hf f]||- I-IH!-‘.,,

COURSE OF

STUDY

Teacher Procedures

habits of breathing, proper methods of

cntuiation 10 stCure r"ﬂ.i.-.'i?:'_;*' T OXvyYeen
1 1 ; Y

and carbpon dioxiade,

| nhasiz ! - i)

Juphasize thes points under circulation:

Study general structure of blood. fa: PoOS

sible have a microscopiec demonstration of

*.=]~']1| v circulation Use web of E'!‘-‘-j_;**%
foot, tail of tadpole, or small fish

(et beef heart and demonstrate goross
structure of heart
Mal ! n ti s1oni LINCH I excretion
Suoroests L0} S T ~.":..{|1 oreans or ex

On oI structure

1

wifh T]l" [1¢

Make a bri

of the nervous system and their

F'VOUus “,"“T.'.'Hl IlTl'l SENSe OrgFans

survey of the prineipal parts
functions
nervous svstem 1is the co-
the _ Use
and diagrams for the study

1S that inter

Show that the

machinery of body.

ordinating

-|',| :1]."n1 r|i|n!|'1_h'.

1 1 1 N w
svstem should be diseussed
;

to bring out the fact that rest and exercise
al important in the developing of the
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20.
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BIOLOGY

Pupil Activities

Collect matenal 111-':131[1_-‘;'

ll‘n';'riw‘ of the teeth

with strueture and

Find

the types of respiratory organs of 1nsects,

out from observation and references

)

fish, earthworms, protozoan, and snails

Compare ordinary =air with the -=\[~iz-u1 a1r

as to percentage of nitrogen, oxygen, cax
bon dioxide, water vapor, heat and organi
impurities

Demonstrate rtificial I'CS] iration to the
class (Schaefer method

Demonstrate how to stop the flow of hlood

in ¢ase of an aceident : where to exert

II!l'-.
LOY

bandaging

sure in case of hemorrhage;

arterial bleeding: or how to check nose

])lt‘l'il

Report on hife and work of Wilhham Harvey

Devise a means of measuring the lung
anacitvy the ‘elass and def ne the
‘l.ilr{I.I.J.T"| l"T 1 .| Llelae ||..J.'l it *IJJ..I an il
averaoee

Get kidney of sheep or other animal from

butcher shop and study the oeneral strue-

ture

Study models and diagrams of the sense
organs to find out their structure, use, and

hygiene
Compare eye and camera

]t"'l“’]t O 'E:H-l‘l'i Ui‘ i![']_}-_"h;-; OT11 tl“n Nervous

:-i."-.':*-"[l'IIl

10,

1 1.

14,

16.

Evidences of Mastery

To know that the number
of calories needed by any
Ial‘l':-lliIl Jil'lrrn:]:-'. Oon :tfi't‘, OC-

cupation, and elimate

To know the major diges-
tive organs and their fune-

tions

To

some knowledge of the hy-

have a general whole-

oiene of the di

tem.

. i .‘ ———
o Ul Ve

BVS-

'I'.!|:-'e HE:'-H].'] 111¢ l'l.-h't

a. Importance of mastica-

b. Length of time to di1

gest common Foods

C, PI!IE'VI' time of t?:i'[ill't_;

d. Proper time of eating

« gy ] *
oW EeeLs

e. Eating between meals

To

I‘l']'l"*'.f'

Hlt‘

against

lines of de-

dental

know
ilI‘-

cdst .

a. Proper diet in child-

}]I.Hlli

el

b. Cleaning of teeth

¢. Dental

least once a year

examination at

To have a knowledge of the
of

thelr care

organs circulation and

To have a knowledge of or-

gans of respiration; their

structure, function, and care

To know the chief values of
exercise
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Notes by Teacher




BIOLOGY

17.

1 9.

(SEY.

Evidences of Mastery

To know the organs of ex-
cretion, their structure (1in

oeneral) and care

To know the parts of the

nervous system

To know that the nervous
system is mainly for con
II'J Ith'l t*-1irtﬂl s 11 l.ru{ll

with our surroundings

To know the nervous system
1s made up of cells whieh
are l:l;_"i:]_'s .‘*]'i‘l'l:].11ft'|l. thelr

main work being to trans-

mit and interpret stimuli

To know that the nervous
5} stem must 1Ji1 fﬂnf J=Ihl as

muscles and skin are fed

To know that to keep the
nervous svstem in good con-

lill'_lnljl ]'1*1]L111't':-1 l-‘It'iu'l rest

and relaxation




St

E'I:lrit -

.

6.

V1.

Unit Objective

To comprehend the principles

underlying the improvement of

i

and human

animals

.H'Ii

specific Objectives

T-i T.l!;-l- I'.~t:L!:I1 l}t-'

variation

s1gnifi-
cance of and

heredity

k]l-w‘.'.']t'li_;_"v of
Mendel

To gain a
what 18 meant by
151N

lIt'{lli'

To realize there are

1ite laws of heredity
To develop a wholesome in:

terest 1n hereditv

r]':} .11'\,4*!u[| H Rl ‘.!]'l=1+'i'~TIHI-f

biology

ing of how

-

helps

race and en-

imlrruu‘~ the

vironment

To gain an understanding

of heredity as applied to

plants and animals

that 1ndi-

viduals vary and that they

To understand

vary in definite ways

To get some understanding

"

o1
tion of the germ cells

the afnmpl{"}: UI';_;H!H-’-{’L'

INHERITANCE

Teacher Procedures

In an earlier unit the fact was brought out

that the
|

all plants and
Now
protoplasm 1s
that

living matter of
anima out the

fact

elements

s is protoplasm. bring

that certain
tji!' fil!'t

that all protoplasm is sensitive to stimula-

alike 1n

compose it and in

tion, that i1t all erows by

w

assimilation vet

protoplasm of one species is different from

another species. I'hese differences are
thought to be located in certain parts of
the chromosomes called genes

['rom diagrams, charts or models study cell

1'1t‘n.."~i"Il

[Discuss variation 1n various

plants and
animals. These problems of likenesses and

differences are problems of heredity

[1scuss environment as a factor influencing
development (temperature, moisture, light,

and food)

oerminal

somatic vaniation and

.llJtIi!‘ lll'

variations. Use enough examples to get

the distinetion

somatic (body) variations are variations
caused by environment and affect body
cells of organism but not the germ cells.

They affect the individual without aflfect-

ing greatly the offspring. Germinal varia-

tions are a part of the ancestry because

they are in the genes of fertilized egg.

Germinal variation 1s something that in-
fluences the individual’s development and
makes him different from others that live

1in the same environment

Make a study of the Mendelian laws of in-

heritance, with many preliminary experi-

ences to pupils to insure that the words used

Many

in stating the laws are meaningful.

48




BIOLOGY

Pupil Activities

Pupils will

il

-3

10.

Demonstrate the law of chance.

(a) Use several hundred black beans and
Af-

ter mixing draw out two beans at a

the same number of white beans.

time without looking

Score results and state the proportion
of two black to a combination of one
white and one black. and to two white

(b) Toss coins at least one hundred times

then total scores and summarize

Prepare a report on the life and work of
Gregor Mendel

Using a pair of characters in cattle, show
how they may breed through two genera-
Show

the offspring

tions, all Imr-;]l:lw combinations 1n

Diagram, using Punnett square, the Anda-
lusian fowls through two generations
(I‘i_'!ill']{‘a

four

the
through two generations

Diagram

Japanese

Ruln'}rt. to class on recent science books 01
magazines the experiments that are now be-

ing carried on concerning mutations

Give floor talk on how a particular traif
may be established in plants and animals

List all the new animals and plants that
modern man has produced

Compare members of class in biology and
indicate some of the variations
Look up and report on pedigree of any ani-

mal

0.

49

Evidences of Mastery

To know that heredity in-
the

characteristics 1n

cludes a study of all
Various
the offspring that are more
those

or less similar to

characters of the ancestors
two 1ndi

To know that no

viduals are evel

exactly

alike

To know that development

of the organism depends
largely upon the character-

determiners of the genes

To know that temperature,
light, food,

are some of the factors that

and moisture
influence the nli.*vt'lupnwnt of

plants and animals

To know that abnormal
forms result from a variety
of unfavorable conditions
during the development of

the offspring

that characters

that are inherent i1n the in-

To know

dividual are known as ger-

minal variations

that
that depend upon environ-

To know differences
ment are known as somatie
variation; that they affect
the
any great extent, affecting
the offspring of

-

individual without, to

the 1ndi-

vidual

To know what i1s meant by

unit characters
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References

H:!;;f'_k'. W. M.. Plant Breed
ng. Macmillan

Davenport, C. B., He

in  Relation to Eugemes, 0.

”l'!:T_‘h Holt

Downing, Elhot, The Thrd

'rr".’f !..""'fll;l 'rl"l'"'i,r’l".r.'f. lTll
1'-"1.-‘\133. l.’L ‘135':::'|5__"r| {}I.".“"‘-‘

» !
!,'I’l "il‘lrl.‘l

B C
:‘f‘rf )‘J‘f.'”:"r'” l’-:i’.

Gruenberg,

wrinn

% \l i Jr;r (f
.. Bobbs Mernll

F'rances, T e

(rinn

_\1!:&

(ri11i ration,

Joewett.
Next
Walter, H. E.. Genetics,
Macmillan

Wheat, V. M,
patrick, J. B., ddvanced
'I-.E..'iilt"If‘- SOl ,

] . '
Book Co.

Biology,

American

Teacher Procedures

problems must be given so pupils may have

pracfice in applying the laws to situations
until they can use them intelligently
mutants are of

that and

economic¢ 1mportance to man since they can

Show mutation
be used as a starting point for new species
of plants and animals and should therefore
be studied

Take up the importance, methods, and re

sults of plant and animal breeding

Present eugenies: 1ts history and

SUgees-

tions for race improvement

the work of the unit and give

SlUummarize
s0ome

form of test to check the mastery of

the unit




10

12.

13.

B1O1.OGY

Pupil Activities

Report on the two notable defective fami- 9.

lies: the Jukes and the Kallikaks

Look up and report on the Delicious apple

Report on the life and work of Luther

Burbank 10,

11.

14,

0l

Evidences of Mastery

To know what is meant by
l ]1}']!['i-], lIlt'iiIIifl]l’[l‘ dom-
inance, complete dominance,
pure tyvpe, unit characters,

recessive, and segregation

To know the Mendelian laws
Iif hi'IV+i1T}' :llhl L0 he HI-IP
to apply them

To know that the particulal
aims of plant and anmmal
breeding are to produce new
species, to breed desirable
characters, to improve qual-
ity by proper selection, and
to make old and new forms

Imoreg Ilflniill'}l‘-,,'i"

To know that plants and
animals have been greatly
improved by experimental

1

breeding

To know that breeding of
plants and animals is based
upon sound seientific princi-

i~l+“-

To know that experts 1in
hl‘rrlilfﬁ |.}' the use of the
Mendelian laws ecan prediet
with a great deal of accur
acy what characters will be
inherited and in what pro-

portion

To know that the :11b[+]i":!-
tion of the principles of

heredit y 10 man 18 called

eugenies




VII. THE MAKERS OF BIOLOGY

Unit Objective

To acquire an admiration for

the self-saerifice of men in the

interest of hllt:.:n‘i "-"-'.'!I.:ll'i'

0.

Specific Objectives

i

1o learn about a few of the

oreat bilologists who have

' -

{~.|“!‘Ij}|'l],!{'ll to ]JIH;.‘;{]'[ i.;..:-

ress

Tn' be .'1};]1" to trace Ir!it'”}

the pProgress of !Pli'-lnru\'

TH Ii':tlll :1IHI1H thl' ]L”-Ii;-..]a;

used Il_‘»' oreat LI“]“'-_H.“-IH

1o know the econtributions

rreat bilologists

made by g
To arouse enthusiasm and
interest 1in research work in

l:[u]”f_‘l}'

To appreciate how the con-
tributions of early biologists

affect the Ilt'{l[!]l* of tu-#'il_\.'

To develop an interest in
I'i':ttilrl,’-_:' about the lives of
such men as Pasteur, La-
zear, Jenner, Lister, Koch,

and others

Teacher Procedures

L.Like all sciences, biology has developed
from small beginnings by the labor, saecri-
fice, and study of many men over a long
period of vears
Have pupils start with Aristotle (300 B.
C.) and make a study of the distinguished
biologists and their contributions down to
the present time
lake up 1n particular those men that de-
veloped the idea of the germ nature of
disease and its Zl}"[*li'_'éttillll Lo Irl‘t'rll}i'ill‘:ﬁ
of human welfare
The following 1s a suggested list of men to
boe studied:
Aristotle
GGalen

Priestly Reed
Jenner Stiles

Harvey Schleiden

Malpighi Schwann
[.eeuwenhoek Apgassiz
Hooke Pasteur

[Linnaeus Darwin

Huxley [Lazear

Mendel Burbank

Laster De Vries
Metchnikoff Welsmann
[Laveran Audubon
[<och [Lamarck

Much of this unit could be covered l_i}'
special reports. Direct pupils’ attention
to histories and biographies where material
may be collected

The reports should be given in order, that
18, reports of earliest contributors given
first so that the class may see how later
scientists based their work on discoveries of
earlier scientists, Certain factual material
of this unit can easily be tested, but much
almed at in the specific objectives cannot
be tested by a written examination. This
might better be checked by the type of

voluntary reading done by pupils

ey
L |




BIOLOGY

Pupil Activities

Pupils will

1.

Lo

&

With the aid of teacher make a list of the
important biologists

Take one or two names from the above
list and prepare a report to be given to the

class

Note the countries represented by the men

1--]:-1.1&--1 upon

Find out whether America featured in the
development of biological sciences prior to

the Civil Was

Find out about the invention and 1mprove

ment of the microscope

Evidences of Mastery

To know that scientific
progress is due to scientific
discoveries and the intelli-
j_:l'llt'- :qrplirutia_;n Hf f.lu'h‘,lf

lflﬁt*s:\.':‘.*liiﬁﬁ to our ]i‘.'t‘:‘%

To know that biology has
rendered ;_*_I'lIlT ht'i&'il't‘ 111

the progress of the world

To know the work of dis
tinguished men who have

aided biologie progress

To know how old some of
our biologie principles are,
and how young is our defin
ite knowledge sufficient to

:l!F}Il}' them

References

Kinsey, A. C., An Introduc-

tton to H””T":‘-’_’J. l.iI“*illl'qut

Locy, W. A., Biology and
vls Makers, Henry Holt

I.!1L"‘l.'1 W. A., The Growth M_Jr
Biology, Henry Holt

{]'*-\}Hr][!' (im_u_'_:i_*‘ F.-'ru.'i ”i‘f‘

(rreels to Darwin, Seribner




AS

UGGESTED UNIT

A TREE SURVEY OF THE COMMUNITY

Unit Objective

To LH'-‘-'. E'!:r' Common trees

o,

).

=]

L)

Specific Objectives

'|‘H ¢ x:']-!}! the :11-t||T_\‘ o1
[nn{-ii:- to make and record
accurate observations

T" .'lifilti'i 1410 ‘{}g-' ViaLltle ()

trees 10O the community

To gain an interest in the

Il-'l 1"-& IJ"l'l-i i|1i‘\."|. T?I'p"m. ':_"!‘;klh

To learn to identify by

means of a ;;“_[.[p key

To become acquainted with
at least 25 deciduous trees
:tllli I}Ii' IMoSst COINIoOI1l
genera of conmifer trees ol

the community

1o ]x“l*"-"- tl.’t' Ceonomne

value of trees

To direet individual 1nte:

!“*1 -

rI‘ll, llllift_‘I'r«l:i.I'nI *-r-I;.h' 01 T.]it'

ibl'il!t'illll‘h of tree culture

Teacher Procedure

This unit might 1| started by a study ol
the uses LR S 10 1 I SUC USeS as
ntrol \ ter supply, ber 1t 0o S
homes for birds and other a s, and
ffeet on elimate s 1ld be studi | as well

5 the various tree products

[inemies irees S as grazing alllil LIS
LUngus d1seases SeCLS 11T [l and
weather might be given in form of special
reports. It 1s well to get figures on amount

Reports and discussion on protectior :
trees shoul ! I led fol hese sh 10
1neind 18] ~ ] II'.'I. stal | SR OAY rmnment
forest reserves, forest rangers, forestr)
- 3, fhire protecti \ e of birds to

rest st and er topies bearing

S,

A brief study of the two general classes of
trees. conifer and deciduous trees, should be
made. Show that the term conifer 1s a
better word to use than evergreen. Als0
discuss the terms hard and soft wood.
Term hard wood is applied to all deciduous
trees and soft wood to conifers. It makes
ference if cottonwood or willow 18
softer than some pine. The former IS

]':ti':l "l"i-"'""l :*..'f‘ll 11'!' ]HI!l'l- :‘I'TT_ ‘-.",llluI

Get simple leaf keys such as appeal 1n
Downing, Our Liwving World, or Conard,
Our Trees, and practice using them by
bringing various leaves into the classroom
and working together to become famihiar

with the way to use the key

ik




BIOLOGY

Pupil Activities

Pupils will

1.

0.

-

10.

-

Last all the uses of trees to man. Have a

committee compile the results and report

to the class

st all the ll]'nefnwf__;h of trees and af POS-
sible get figures on the annual production

in U. S. of

]
'oducets

these |

Write to the
ment ot

Forest Service. U. S. Depart-
the

a report

Agriculture, get material on

1\'1-1'1{ HT' llu" Illlil"r? ranpel ::1:-E rlyve

Find out what courses are required in you:

state agricultural coliece for

-

T'uiq-;-Tg_\

Find ouf T|1i'nll:;h various references some

tl:ill_ﬁ_‘.' :[]IHIH I-Hil'ﬁtl_l :1|,.[-_|“41 ;1!1.i ]*'}‘“ft
your findings

1ast all the ways vou think of in which
conifers and deeciduous trees differ. In
clude differences in .climat so1l. and ran

fall where each 1s most

CoOInn :11!11 trv to
account :-ilf these diire |CLS
Collect fruits and leaves of common trees.
Put fruits in boxes and label. Press the

leaves and mount on heavy ecardboard
backed with white paper; cover with old
\'t'lill'iil'&‘f j_:]:l%ﬁ, cut to the jrrnin*l S1Z20 Iirlti
tape together with tape, label each mount

on the back

Try

|-I|+'|.L' ”\-.]“L: I,I..:,.

various ways of making leaf

j'r'.'f!l-‘

and keep

prints

paper, carbon paper,

ink, or paint) record of all

leaves of trees studied

.;;."' means of wvarious !i'ltl'It'Ill‘rh‘ ]luillw; up

historical trees and Il’]r.+|'1 on them

hlil]ia' o :-»III'U‘.'. nf‘ 1‘1111_':-41. resources n]. }'HIII'
state

1.

().

q
!

-
e
-~
-

Evidences of Mastery

To know that offer
protection from wind, con-
trol add

make

trees

water supply,

humus to the

so1l,

homes for animals, and give
many produects such as lum-
paper, fuel,

tanning

ber, naval

StOres,

materials,

sugar, and prevent erosion

To know forests

t+'|'t1'11 }H.‘

are

I'lu

y laws, forest re-
serves held by government,
careful lumbering, re-plant
ing, forest rangers, and in-
struction to }Jt*lr}rli_* ’[hl'nugh

forest Iy schot lI:-_%

1'o know that men by care
less lumbering and fires are
the

forests

worst enemies of the

To know that other enemies

are iTI~l'=‘f.-', I".lIij'_'[-"!H 1]i‘-'-
eases, grazing animals, and

weather conditions

To know that not all conifer
hold their

throughout the year

trees leaves

that all

To know conifers

bear cones

the

termed

1o know that wood of

all conifers 1is sofi

.i'."\f,-z‘_uf!7

that all
have a habit of growth that

iw ]u-l'liliEH':

To know conifers

the trunk runs
straight from base to tip

and the branches spring

from trunk in whorls



Hb

11.

14.

[OWA COURSE OF STUDY

Specific Objectives

To know places of biolog 6.
ical interest in the com
l:illlill}'

To aceumulate information {.
about trees in the local
community for the refer

ence library 1n biology

To build up a permanent

interest 1n trees
To gain a knowledge ol
the |:L[l1il'lr. .H}Iut' [ TCOS

To know the general elass

¢s of trees: {'I-rl:?'* Is :nlt'i
deciduous
To create a greater inter

est 1n o and enjoyvyment of

outdoor hife

. : S
I'**'!"illt‘ an interest 1n anil
il IMCAans IIE. ?‘irl'T];J‘:i".l!ll
of common trees
L)

oain some knowledee of

i1| 1T __'|
the prineiples of landscap

-
11T

L1,

Teacher Procedures

By means of field trips with keys and other
references make a tree survey of the com-

munmty

Suggestion for tree survey: use trees on

e R

or near the school ground at first. Show

how bark, method of branching, twigs,
leaves, fruit, and form of tree may be used
for identification. Also show how accurate
records and observations are necessary

Each trip review the trees identified prewvi-
Identify

and de-

ously and take several new ones.
in field lv}'
seriptions from such books as Handboolk of
Native Trees of lowa
There 500
United States:
for lumber and the most favored locality

It should

be a matter of pride for high school pupils

use of keys or pietures

trees 1n

kinds of

150 are used

are about

of these about

‘-"-1” }lii‘a".“ Itlni'[_ﬂ .'_-J” or 6U Uf HL{*--'.q-_

to know the names of the trees in the
locality
AS l‘.lt"‘ trees are i-h‘nfi!ird Il:n'!' }"111-1]?-'

make a collection of leaves and fruit for a
permanent teaching colle¢tion
1rees

L.ook up the uses df the wood of the

1dentified

Prepare a form to use in keeping a perma
nent record of each kind of tree init‘!]tiﬁt‘tl
and prepare an exhibit

LOWI.

Make a the trees in the

This may be done by dividing the class into

survey of

groups and give each a convenient area to

Il’['”lf on

Have an interesting report on the trees of
the locality written and published in the

Much interest is aroused 1if

local paper.

when telling about the wvarious trees, ex-
amples are located, as the largest speci-
men of horse-chestnut in town is at 889

Main, in Mr. Marsh’s yard
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Pupil Activities

Learn how lumber is cut and how to recog- 9.

nize the cut

Study tops of desks, floor or other wood at

hand to determine the kind of cutting

:\[Hl{l" 1l i'ﬂ]iiliit- HI' ‘Hll‘ COINNoOn ‘L'\'IHF'iH 1*1: 10,

your locality. Polish the eut surface, label,
and put in the school laboratory for future

classes to use

11.
Find out what eurly maple is and report to
class
Look up the origin of coal and peat 12,

Find out something about your state parks

and something about trees of each

Look up all locations of forest preserves Im
United States

-]

Evidences of Mastery

To know how to identify the

common genera of conifers

(pines, spruce, fir, larch,
hemlock, juniper, and arbor
vitae)

that all broad-
this

are spoken of as deciduous

To know

leafed trees in region

To know that the wood of
deciduous trees 1s termed as
hard wood

To be able to use a simple

key to trace the genus and

."‘*I“"'Il'.ﬁ HT. iJI't-.'lII Ji'ItT.t'[I Lrees
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Teacher Procedures

Good prints of leaves may be made with

printer’s ink, carbon paper, blue print
' 1

L 1
- " o .
i.".li.!

paper, or by painting the back of the
vith o1l paint then pressing the painted

surface on the paper

After the tree survey is completed, a study
||'[I I'11|['|'_‘-t!"'l. as a T{l::ifiilfl !]I.[_'_'\.]i! "‘.‘{t'!l EH' "i.'_"

1'|I-.1-p'r|{

[f time permits make a briet study oi
OTrmatii L [ lal alndu j"-t[
Various 1dentification tests vwv be used to

test pupil’s knowledge of trees. Take

pressed leaves, mount on cardboard, num-
ber them and have pupils write the species
name; or an identification test may be

oiven in the field

Have pupils identify trees in local park

and attach labels. Names of tree miay Do

burned in soft wood then nailed to the tree
Take a trip to nearby places of interest
(state parks, county property, cemeteries,
te.) and colleet information on location of
various trees ;:‘w] ﬁ?ﬂ'ﬂilr. }\h.ﬁ “?H*‘“'i be
carried on by each class over a period ot
yvears until definite information has been
collected concerning places of biologieal in-

terest

A brief study of how to beautify yards,
streets, and parks can be taken up. Ob-
serve on trips: yards, parks, and streets
that are attractive because of their land
scaping. Analyze the characteristics of
good landscaping. This is a good place to
take up tree surgery and care of street

Lrees

Study briefly trees that attract birds and

the value of birds to trees

Summarize the unit and give objective test

ltriq'l‘%ﬂrﬂllinlﬁ
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Manuals for Teacher or Pupils

. Atwood, W. W., Problems, Projects, and Ezperiments in Biology, P. Blakis-

ton
2. Bailey, G. A., and Green, R. A., New Laboratory Manual, Allyn and Bacon
3. Colton, B. P., Zoology, Descriptive and Practical, Heath
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General Biological Reference Books for Teacher Use

1. ‘‘Bibliography of Science Teaching in Secondary School,’’ Bureau of Educa-
tion Bulletin, No. 13, U. S. Department of Interior, 1925. 20 cents

2. Chapman, ¥. M., Handbook of Bwrds of Eastern North Amenrca, -\l'aplvt-_'-zl
3. Comstock, J. H., Insect Life, Comstock

4. Curtis, F. D., Investigations in the Teaching of Science, P. Blakiston

5. Dickerson, O. M., I'rog Book, Doubleday Page

6. Ditmas, L., Reptile Book, Doubleday Page

7. Downing, E. R., Our Liwwvmg World, Longmans Green

8. Downing, E. R., Report of an Investigation to Determine the Time Required
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9. Downing, E. R., Teaching of Science in the Schools, University of Chicago

Press, 1925

10. Downing, E. R., ‘“The Biology Course Outline in Major Objectives,’’ School
Science and Mathematies, May, 1929

11. Hodge, C. F., Vwarium and Aquarium Keeping for Amateurs, Witherby
2. Innes, W. T., The Modern Aquaria, Innes
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Linville, H. R., The Biology of Man and Other Organisms, Harcourt Brace

1923

)

Meir, W. H. D., and Meir, G. W., Essentials of Biology, Ginn, 1931
Moon, T. J., Biology for Beginners, Henry Holt, 1925

Needham, M. M.,” General Biology, Comstock Co., 1924
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15 The following National Geographie Magazines are very Iir-lpful for 1dentifica-

July, 1922, Midsummer Wild Flowers

May, 1920, Ferns

July, 1927, Common Moths and Butterfuies
Mav. 1927, The Family Tree of Flowers
January, 1928, Bird Banding

June, 1928, Humming Birds

July, 1928, Crabs

May, 1929, The Eagle in Action

July, 1929, Insect Number
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Notes by Teacher
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Notes by Teacher
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