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Each fall, in schools throughout Indiana ninth graders
are preparing to start a science course - biology. They have
been prepared for this class by taking general science in
seventh and eighth grades. ‘he new students must be faced

by the high school biology teacher., His problem is one of

b

rlenning an adequate course of study for them. The purpose

“

of this project was to devise a tool to assist him in this
planning. The tool which was conceived was a biologica
sciences pretest.

"his test is to be given by the biology teacher in the
early weeks of the semester. It is so designed as to allow
him to Jjudze the over-all sbility of his pupils in the bio-
lozical sciences a2s well as to test their abilities in the
specific areas of botany, zocology, and human biology.

The first problem encountered in making such a test
was the selection of the Type of cuestion to be used. The
decision was made to use The multiple-choice form of cuestion.
In this form, a cuestion is asked or =2 sentence is left in-
complete. The composer then provides four or more answers
or completions to the problem thus created. One of the cnswers
is the bect one, while the others are so designed as to be
rlaucsible but not as good as the selected answer. As an ex-

ample the first item from the test could be used.

1. DBiology meansS...
A. the study of plants

™

B. the study of everybthing which affects man



C. the study of life in its many forms

D. the study of animals

The first line poses the problem - what is biology? The
next four lines give four possible answers. It can be ob-
served that answers & and D are both partially risot, but
thzt neither of them provides a total answer. Answer B re-
stricts biclory to man =2lone. Answer C is the bect for it
provides the brozd and well-bacsed definition.

In the above example, the proper answer would be marked
upon an answer sheet, The grader would then heve sn eacgy
task of morkinz the noper. This is one of the major advan-
tages to the multiple choice type of question,

Another advantaze of this type of cuestion ic the fact
thet it provides the s:zre cuestion and answer structure to
each person being tested. Uhis allows for a hich degree of
objectivity on the part of the grader., Other forme of ques-
tions will allow the person being tested to provide a re-
sponse of hig own. That is, a question will be stated and
the person will be allowed to give his own version of what
the answer shcould be. Since each individual's answer will
very according to his mode of exprescsion, there will be an
endless variety of answers to judge and grade. The multiple
choice question provides the answers and thus removes the
answer to the languaze arnd context of the tester instead of
the person being tested. This provides the same experience

Tor all the students being so examined.



Wwhen devising the cuestions an attempt was made to make
them simple enough for the ninth graders to easily determine
the purvose of the cuestion. The questions were so designed
as not to be unusual or triclky. The answers were devised to
meteh the question in srammatical structure. TIinally the
samples chosen were ones in which the students would have
some background.

iTter the type of cuestion was decided upon, the next
difficulty arose in selectineg the areas to be tested. It was
felt thet a reasonsble idea of the biology background could
be obtained by an examination of the curricula of the seventh
and eizghth grade general science courses at a typical junior
high., The Jjunior high school selected was Storer Junior High,
This school wze chosen because the author was engeged in stu-
dent teachirnz there in the science department. Upon personal
experience and interviews with the wvarious general science in-
structors, it was decided that the textbooks used in these
courses would give the author the best idea of the biological
science instruction which had been presented in the seventh
and eighth grade courses.

iWihy were textbooks chosen to provide the insight into
these previous experiences? OCne of the basic reasons is thot
the plan of the Textbook usually provides the framework for
the course of instruction. It provides the foundation upon
which day-by-day instruction is given. Another reason is
that it is & concrete example of the many tools used =zs well

as the common one., At the junior high with which the author



was associated, the general science teachers had diverse
backgrounds - many havingz different majors in college.

They all, however, had one thing in common - the textbooks
that were used. It was therefore decided to make o complete
survey of these texts before any preparation got under way.

In the seventh grade the textbooks used are Science I -

Observation and Experiment and GSeience I - Lxperiment and

Discovery by Davis, Burnett, and Gross. These two texts are
used in the two consecutive semesters of seventh grade for
Storer students. The books being used bear a copyright of
1958 by the authors and were published by EHolt, Rinehart, aond
Winston. The first text, Science I, serves as an introduction
to junior hizh science. Its first unit (pp. 1-29) presents
the scientific method and attitude in an excellent manner.
The first ten units are on torics other than biology,
but Unit 11 ~ "How Do Flants Grow and How Do You Use Them?"
deals directly with beginnine botany (pp. 305-%45). The
unit begins with a chapter on the many ways in which plants
provide food for men., It describes each of the parts of a
plant and how these can provide food for man. The following
two sections are devoted to a discussion of seeds (pp. 312-320).
The parts of a seed are related as well as the purposes of a
seed. The following puges introduce the term "germinztion”
and give the requirements for this process. The next section

describes the needs of adult plants and mentions bri=fly the

w“

1 T
.

term "ohotosynbthesis 6 eoncliudeg with a section on the

[93]

vegetable garden.



Unit 12 = "Why Is Conservabion Important Today?" is the
final chapter in the text and contains sections on soil con-
servetion (pp. 350-359), forest and wildlife conservation
(pp. 359-%5), 2nd mineral conservation (pp. 3©5-3%71). The
unit is a very ceneral one which cites some problems in eszch

-

field and gives a few possible solubions.

(1}

During the second semester of the seventh grade, tae

students are exposed to iscience Il - Lxperiment and Uis-

cCOvVery. This also starts with a brief discusgion of sciecnce.
This text has far more mferences to blological btopics thran

the first. It includes = few units on climste (pp. 1%%-163)
and topology (pp. 1£3-199) which could be of value in the

study of ecology.

The first unit which discusses a topic of direct bio-
logical reference 1is Unit 7 - "What Is the Importance of
Flants?" (op. 199-2%5)., This unit ctarts with 2 discussion
on the economic importance of plants (pp. 199-205). It pro-
vides the students with 2 general background in how plants

can be used.

1

"he next section it = discussion of some of the re-
quirements of plant life. It starts with &z disussion of the
cell of a plent (p. 207). ‘The section goes on to tell of the
requirenents of plants Lo continue existence. This includes
a discussion and demonstrstions on the need for weater =nd min-
erzls (pp. 209-210). The finzl part of this section is sever-
al pages on the concept of photoswvnthesis (pp. 211-214). This
is vrobably one cf the most basic concepts in bobtany ¢nd one

witich is covered fairly well in bthis text. 1t gives the pro-



cess by which green olants nmrke food and has experiments
which are cesigned t: show the pupils which elements cre
necessary in the process. The third section of this unit
(pp. 214-299) tells of the different needs of plants in

different areas and zoes on o describe how variations in

n

tems, roots, and leaves help meet these needs. The finel
two sections contain descriptions of agricultural technicues
(pp. 220-22¢) and conservation of plent life. In the first
of thece the term "botany" is introduced. This unit is very
general in nature but serves as a good background to the plant
kingdom.

The second unit which presents a biological topic is
Unit 8 - "wWhat Is the Importance of 4Animals?" This is an
introduction to the general cheracteristics of the animal
kingdom, The unit starts out much the same ¢s the previous
one with a section which zives the value of the animzle to
man (op. 23%38=244), The zecond section is a digcussion of the
requirements of animzl life (pp. 244-251). Included in this
section are the concevts of vertebrates (p. 245), worm-blooded
and cold-blooded animals (p. 247), aand netural ernemies (p. 250).
The next section is a unit on ecolozy althoush the Term is
never mentioned. It stresses tihie interdependence of plants
and animals citincs many examples. The next section (pp. 255-264)
zives some of the many environments of animals and their many
adactations to meet these., The final two cections tell how
mgn can improve his domestic animals and how wildlife can be

conserved.



Unit 9 - "/hat Is the Importance of Insects?" (pp. 278&-
309) provides the severth grader with e background in the in-
sect world. ‘‘he incects are introduced as menmbers of the ani-
mal kingdom (p. 282). 7The unit zoes on to dzscribe the various
body parts of the insect (pp. 252~286). ~The next section is

devoted to a discussion of the 1life cycle of the insect (pp. 287-

0}

292). This includes ar introduction of the term "metamorphcsias.”

The next two sections discuss some of the helpful (pp. 292-736)

and harmful (pp. 29€-301) aspects of insect life. The final

sectlion provides a discuvssion of the methods of insect control.
The last unit in this text which influences the student

is 2 unit on humen biolegy. It ic Unit 10 - "What Are the

Leeds of the human Body?" (pp. 310-345). This is an exbten-

sive unit on the processes =2nd the systems of the human bo

It begins with a cuscion of the processes of resriration.
It gves not only the products involved but also the process
of breathing (pp. 314-%16¢). The unit continues into a dis-
cussion of the erea of organs, ticsues, systems, ana cells.
ne second section of this unit describes digestion and cell
usaze (pp. 316-322). The third is a cection describing the
muscular and skeleval systems. It shows how they interact
to allow movement in living creatures (pp. 3%23-327). The
unit tuen continues into a brief discussion of the nervous,
circulatory, and endocrine systems., The unit is completed

by a section on human cevelopment,



When the student enters tne elghth grade, his text is

Science - uviscovery =znd irogresg by bavis, Surnett, and Gress.

5

the text wnicl. ig beinz uned at Storer Junior High was copy-
ricgnted in 1957 ord publisched by Folt, UWinehurt, and winston,
Altncuzh this text contains nineteen units, There are only
three wuich are strictly biolosical. This is probably in
anticizetion of the full year of biology whici most students
will tzake

The Tirst unit in this bext which is strictly biologicel
material is Unit 17 -"iow lize l=zn Lesrned to Grow Flants and
Use Them in Daily Life?" (pp. 475-3(9). This is a conbtinu-
ance of the study of botsny which was presented in the previ-
ous texts. The ciscuscsion vesins with a precentation oif the
value of green plants as food for animals ana m=2n. It &lso
has a good explanation of the functiocns of protoplasm (pp. 476~

i4&1).  the following section describes the parts of a leaf and

gives & description of photosynthesis including the orzanic
formulas. This goeg into the process quite deeply snd is par-
ticul:rly good. The following chapter describes tow plonts use
water ard ninerals. It includes sections on how roots sre of
value to a plant (pp. 486-489).

The unit prroceeds into an area on pollinstion and the role
flowers play in the reproduction of plant life. It continues
into the development of a plant from seed to seedling. The

firzl two chzipters give the problems facing pleant growers and

some of the ways plante can be improved. This second part is
particularly interessting beczuse it contains a chapter on gene-
tice (pp. 5C1-504). ‘his discusses heredity, deminance and re-



cessiveness, and tie concert of tne hybrid.

Cnit 1& - "iow has Man Increcssed his ilnowledge of His
Body?" ig a unit on human biology. The first two chapters
(pp. 508-519) are primsrily on diet. The next section, how-
ever, (pp. 519-5%0) wrives detaile !l descriptions of the processes

o

of bresthing, the nervous system, and the endocrine system. It
cencludes with chapters on clcohol and tobacco.

The final unit in the book, Unit 19 - "how Has iman Lezrned
the uature znd Causes of Lecay and Disease?", is of interes
because 1t gives a good description ol the living ormanisms
wihich cause disease, The Tiret four chapters are zn intro-
duction to bacteriology including tre three difierent types
of bacteria and methods to promote and destroy them. It also
shows some of trelr useful qgualities. It ends with a general
discussion of varasites.

‘Tbe purpose of includingz this resumé is to show the
relatively lerge amount of Mmowlecaze of bioclogy which was
proviaed by tuzeir texutbooks to the incoming ninth-graders.

e problem whtick this project centers on is tihe amount of
knowlede woich was retsired. Surely all these concepts

wiiich were presented in seventh and eighth grades are not

all lost.

This is why this test wos decigned., 1t will, if success-

fully devised, proviute the biclozy tesacher with an idea of how

=

]
o,

Qu

much thece e 11y influences hove ms

[t
o)

impression upoch his

[t

vupils., The test is composed of fifty-six itens desipned to

samrle the retention of e rlier dbilolosiczl material. It
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covers & wide ronte of tTopics but stays within the muid

@

lines ecstablished from studying seventh ard eighth orade

science texts.



1.

Lo

3.

4.

Biology meansS...

A. the study of plants

B. the study of everything which affects man
C. the study of life in its many forms

D. the study of animals

Aaqswer - C

Why 4id some animals, like the dinosaur, become extinct
and disappear while others go on living?

Ae They were eaten by other animals.

B. They died from diseascs.

C. They were unable to reproduce.

D. They were unable to change to meet new surroundings.

Answer - D

Plants....

A. always need water

B. cannot exist without sunshine
C. are unable to move

D. always have green leaves

Answer - A

Which of the following plants does not make food by using
the sun?
A. Maple tree

B. DMoss

§—



The
A
B.
C.

Mushroom
Dandelion

answer - C

process by which a plant makes its food i1s known as...
respiration

photosynthesis

chlorophyll

adaption

Answer - B

When a plant makes its own food, which of the following is

not
A
B.
C.
D.

necessary?
Sunlight

Water

Oxygen

Carbon dioxide

Answer - C

Green plants contain a green coloring that helps to make

food. It is known aS...

Ae

Be

chlorophyli
cellulose
nitrogen
carotene

Answer - A

e



11.

Germination meanS....

A. the budding of flowers

Be the growth of roots

C. +the sprouting of seeds

D. the develomment of leaves
Answer - C

When a board is removed after lying on the grass for some
time, the grass beneath 1t will have died. Wny is this?
A. It was too hot under the board.

B. The leaves were broken by the board's weight.

C. The plant could not get enough water,

D. The plant could not get enougn sunshine.

Answer - D

Which of the following is not mecessary to make a seed

sprout?
Ae Soil
B. Air

C. Moisture
D, Proper temperature

Answer - A

When we place one seed in a dark room and another in sun-
light, we notice that they will both sprout. Wiat state-
ment could we make about this?

A. Sunlight has little effect on sprouting.

B. The effect of sunlight can not be determined by the

experiment.,



12,

13..

14.

15.

C.
D.

Plants do not need sunlight.
Sunlight is needed to make seeds sprout.

Answer - A

Which of the following plants has flowers?

As
B.
C..
D.

The

B.
C.

Ivy

Rose

Maple tree

All of the above have flowers

Answer - D

process of pollination...

keeps harmful insects away from plants.

serves as a form of camouflage for the plants.

is necessary for the formation of seeds.

has no function which has been discovered by scientists.

Answer - €

Wnen a radish or carrot is eaten, which part of the plant

serves as food?

A
Be
C.
D.

Root
Stem
Leaf
Flower

Answer - A

Which of the following plants would be likely to have large,

colorful flowers?



16.

17.

13.

A. A wind-pollinated plant

B. An insect pollinated plant
C. A water pollinated p»lant
D. None of the above

Answer - B

If a branch on a tree 1s six feet above the ground when
the tree is two years old, how far will it be above the
ground when the tree is four years old?

A, Six feet

B. Nine feet

C. Twelve feet

D. Eighteen feet

Answer - A

A root has many functions. Which of the following does
it not do?
Ae Stores food
B. Absorbs water
C. Mamufactures food
D. Supports nlant
Answer - C

Bvergreen trees such as the pine tree...
A, never lose their leaves.
B. 1lose their leaves only 1in the summer.

C. do not lose all their leaves at one time.
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0.

<l.

D. Are unable to make food during the winter.

Answer - C

During the autumn months, the leaves of many trees change

from green to orange or yellow. Why is this?

A. The cold weather changes the green coloring to yellow
or red.

B. The shorter days allow more orange and yellow to form.

C. The cold weather kills the green coloring and lets the
orange or yellow show through.

D. Less sunlight is needed to make orange or yellow than
green.

Answer - C

Why do plants wilt?

A. They have received too muech heat.

B. They have received too much sunlight.

C. They have lost too much water.

D. They are being attacked by a plant disease.

Answer - C

Forest fires destroy millions of acres of trees each year.
How are most of them started?

A. ©Spontaneous combustion

B. Lightning

C. Man

D. None of the above

Answer - C



2de
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Your body 1s composed of very small units. What are they
called?

A. Organs

B. Cells

C. Divisions

D. Tissues

Answer - B

The process cf breathing or the exchange of gasses is known
8Se. ..

A. circulation

B. digestion

C. excretion

D. respiration

Answer - D

Wnich gas is exhaled in the process of breathing?
A. Carbon dioxide

Bs Oxygen

C. Nitrogrn

D. Argon

Answer - A

The nervous system includes:

A. nerves only.

B. nerves and the spinal cord.

C. nerves, the spinal cord and the brain.

D. nerves, the spinal cord, the brain, and the sense organs.

Answer - D
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Proteins are used to...
A. build strong bones
B. develop muscles
Ce aid in eyesight
D. help hearing
Answer - B

An enzyme 1S 2...
A. ceell in the bone structure.

B. nerve cell.

C. fluid used to help digestion.
D. 1lymph node.

Answer - C
An involuntary motion is one that...

. may be controlled by the person.

only acts when the person is asleep.

*

calr not be controlled by the person.

U o w »

only acts when the person is awake.

Answer - C

Pads which serve to absorb shock and are found in
are known 2S...

A. ligaments.

B. cartilage.

C. tendons.

D. patellas.

Answer - B

Jjoints
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3.

S

Why are there two sets of muscles to control each action?

A. To provide more power.

3. One to hold the bone steady and one to move it.

C. To work in opposite directions because muscles can only
pull,

D. To provide a reserve set in case one should be damaged.

Answer - C

Glands such as the thyroid and adrenal produce chemicals
to regulate body systems. These are known asS...

A. hormones.

B. enzymes.

C. 1lymph nodes.

D. excretions.

Answer - A

Which of the following is the best statement about the

heart?

A. The heart maintains a steady beat which is rarely changed.

B. The heartbeat can be changed by a person whenever he
pleases.

C. The heartbeat is onl: increased or decreased by heavy
activity.

D. Tne heartbeat can be changed by many things, from heavy
activity to excitement..

Answer - D
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10.

If you were to find a person who was bleeding neavily from

a cut artery, where would vou apply the pressure to stop

the bleeding?

Ae
B.
C.
D.

Above the cut and toward the heart.
Below the cut and away from the heart.
&ither above or telow it.

Neither above or below 1t.

Answer - A

Which statement best describes the way the blood flows when

it

leaves the heart?

Arteries to capillaries to veins.
Capillaries to arteries to veins.
Veins to cajillaries to arteries.
Arteries to velns to capillaries.

Answer - A

Which of the following is not a function of the blood stream?

Carry oxygen

Carry carbon dioxide

Carry food materials

A11 of the above ars functions.

Answer - D

Which statement best describes the action of the diavhragm

or breathing muscle?.
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A, It contracts and -ulls the air into the lungs.
B. It rzlaxes and allows the air to rush in.

C. It contracts and forcss all the air out.

D. All of the above are right.

Answer - A

Cold blooded animals...

A, have a constant tody temperature.

Be can only live in warm climates.

C. wusually have the same body temperature as the air around
them.

D. <c¢an only live in cold climates.

Answer - C

Wnich of the following is a warm blooded animal?

A. Frog
B. Bird
C. ©Snake

D. Crayfish

Answer -~ B

During th¢ winter, many animals go into a sleeping or resting
period. What is this called?

A, @mstivation

B. Migration

C. Hibernation

D, Zgestion

Answer - G

11.
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41.

4z.

43.
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The whale is an animal which iives in the water. 1t 1s
warm blooded and does not lay eggs. It 1s therefore a...
A. mammal.

B. reptile.

C. fish.

D. amphibilan.

Answer - A

If a man gets als oxygen from the 2ir, how does a fish,
wnich lives in water, get his oxygen?

A. By coming to the top of the water and breathing.
Be. By absorbing it through his skin.

C. By using air which is dissolved in the water.

D. A fish does not neesd oygen.

Answer - C

Many fishes of lakes and streams are colored very dark on

their upper nhalf and much lighter on the lower half. which

is the best reason for this?

A. The coloration makes them attractive to fishes of the
opposite sex.

3. Tne dark color blends with the‘stream bed and the lighter
colors blend with the sun-1it water.

C. Tnhis makes them more streamlined.

D. It serves no urpose, but is only for decoration.

Answer - B

wnat is the largest animal that ever lived?
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45.

46.

e
B.
C.

D.

13.

wnale
slephant
Dincsaur
Bhinoceros

Answer - A

what is one way a fish and a frog are different?

A
B.
C.

4 fish is warm-blooded, but a frog is cold-blooded.

A fish as gills, but a frog never has gills.

A fish lays his egzs in the water while a frog lays
nis on land.

A young fish resembles an adult fish, but a young frog
is very different than the adult frog.

Answer - D

Which statement below does not tell how a bat is the same

as

a bird?

zoth can fly

Both are warm-blooded
Both lay eggs

Both have a backbone

Answer - G

Wnich of the animals listed below is the closest relative

to

A

the snake?
Frog
Bird

Gooher
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48.

D. Lizard

Answer - D

Which insect carrics the germ for malaria and yellow fever?
A. Tse-tse fly

B. Mosguita

C. Flea

D. House fly

Answer - B

Why are insects which are imported from another country,
like the Japanese beetle, frequently terrible pests?

A. The new climate allows them to reproduce better.

B. There are more plants to feed on in the U.S.

C. Thers are fewer natural enemies here.

D. There are no insect poisons develoned to fight them.

Answer - C

E

- what ways are the eyes of insects unusual?

A. They are very accurate.

S3. They allow the insect to only see in one direction.
C. They are found on their abdomen.

D. They have many lenses, each of wnich functions.

Answer - D

Insects...

A. are onl; found in warm areas.

14,



m
-
.

S4.

B. are easil, controlled and therefore do little damage.
C. are not as numerous as birds.
D. are food for many birds and fish.

Answer - D

An insect has two structures on his head which he uses for
feeling. What are they called?

A. Radii

B. Spiracles

C. antennae

D. Proboscis

Answer - C

Wnat is one way in which a moth differs from & butterfly?
A. Has scales on his wings

B. Has six legs

C. Has four wings

D. Flies at night

Answer - D

Ants and bees are known as social insects. This is bzcause...

A. they are more intelligent than other insects.
B. they like to be around man.

C. they are very friendly.

D. they live in groups or colonies.

Ansuer - D

Which phrase btest explains the word heredity?

15,
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A. Which phrase best explains the word heredity?
A. The surroundings in which a person is reared
8. Physical appearance
C. All the characteristics which were given an indi-
vidual by his parents
D. Différences used to tell one individual from another

Answer - C

55. When DDT, an insect killer, was first used, it killed nearly
every insect. Later, many insects were not killed when
exposed. Why 1s this?

A. The scientists had not searched well enough at first.

B. The insects tnat survived the first attack were counted
again.

C. ©Some of the insects dsveloped a resistance after having
been exposed.

D. OSome of the insects had a natural resistance and there-
fore were able to reproduce better.

Answer - D

56. What is a hybrid?
A. A better type of plant or animal developed by breeding
B. Any animal or plant which is the result of crossing two
different types.
C. A type of corn developed by cross-breeding
D. A type winich is unusual in some way

Answer - B



