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COMPARATIVE STUDIES OF STUDENTS IN FIRST TERM COLLEGE BIOLOGY

The colleges formerly distinguished between students who had
had high school biology and students who had not in terms of the
collegiate courses to which the respective groups were assigned.
Those who had had s year of high school biology were assigned to the
second quarter or semester of the related college elementary course
while the others were assigned to the first quarter or semester.
later, and in terms of current general practice, no distinotion is
being made between the students in these two groups in that all of
them are placed in the same beginning courses in biology. The
colleges believe in terms of their practices that the high schools,
as & group, are not effective enough in their prsparation of pupils
in biology to warrant giving eredit for courses in high school
biology, since all college freshman majoring in the natural sciences
are required to enter the same college courses in biology. The
writer of this paper desired to re-examins the question of the
justifiability of the foregoing essumption,

From the high school point of view, it appears desirable to
teach the sciences in high school because of the relatively small
percentages of high school pupils who go to college, The majority
of high school pupils receive in high school the only formal training
in the sciences vhich most of them will ever receive, From the college
point of view, if the high school courses have resulted in real
training of the pupils in the sciences in which they took classes, the

students should not be redjuired to repeat work which they have already



mastered and waste time which they mizght spend more profitably in more
advanced study. For colleges to continue to give no oredit for high
school achievement in the sciences on the assumption thet the high
schools are not effective in their teaching and may not even teach all
of the minimally essential subtopics held by general sonsent of
teachers of these subjeots to be requisite for basic understanding of
the respective fields of knowledge is an indictment of the quality of
the training given in high schools in these fields., It is not the
faults of the students that the high school courses have not been
effective, if they have not., It is only partly the faults of the
high schools, since the quality of the work of the high schools cannot
exceed by any large margin the standards held to be satisfactory by the
commnities in which they are located,

In an attempt to find that high school biology has or does not
have a significant value in biology at the college level, the writer
has undertaken this brief study of the comparative achievements of
two groups in college biology. The study messures the differences in
performance of a group of students who had had high school bielogy
end a groyp of gtudents who had had no formal training in biology
before entering college. A further cemparison has been made between
the performances of the men and women in this subjeet as an indication
that the ancient superstition that women have less scientific aptitude
than men is or is not correect within the limitations of this 1little
paper and that the more modern superstition that women are the better

students, including the field of biolegy, is or is not correct.




For the purposes of this paper the group which had had high school
biology will be dosignmated as "Hads" and the group which had had no
high school biology as "Had Nots."

The problem has been to show the significant differences in the
achievements, first, between the "Hads" and "Had Nots" and, second,
between the men and the women in this course. This necessitated an
elementary statistical treatment of the scores of these four groups
in each of the five non-standardized objective college classroom tests
in biologye. The basic criterion for judgment was the usual formula
for the differences between means (1:121-137) from these olassroom
tests. In addition, the scores from the American Council on Educetion
Pgychological Examination for College Freshmen were collected in order
that any merked differences in the mean scores of any of the four
groups on this examination might be noted. Necessarily there were
limitetions to the study. The group completing this one gquarter
course was composed of 166 students who either had or had not had
high school biology. Of these, five did not state that they had had
or had not had high school biology and could not be inoluded in this
comparison. The study comparing the men and women included the 165
students. The number of women included in the study wes 113, The
number of men varied from 58 on the first test to 52 on the fourth
and £ifth tests, as the scholastically poorest of the men withdrew
from the course. The effect of tutoring between the first and
second olassroom tests influenced the comparison between the "Hads"

and the "Had Nots" for the reason that, of the thirty-three students
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who were tutored, twenty-four were "Had Nots" and nine were "Hads."
The tutoring consisted of a two hour session, given by a graduate
student, on material to be covered in the second test,

The tests were drawn up by the teacher of the course and were
composed of selections from among thousands of similar objective test
items in a proportion believed by the instructor to parallel the
emphesis given the various subtopics in the gext, the lectures, and
the laboratory. The test items were predominantly of the matching
form. The remainder were of the simple (one word) completion form,
Copies of these tests are included in the appendix,

Prior studies of the classroom achievements of students in
elementary biology courses in college in which comparisons are made
between those who had had and those who had not had high school biology
show that there are no differences or at most slight differences in
achievement in college biology favoring those who had had high school
biologye

Cunningham (2:579) holds the view that high school training in
biology has a definite carry-over value to college work in biology.
The following tabulations from Cunningham indicate the results of a
three year study in the fields of college zoology and college botany:

ZOOLOGY

(1) Total students presenting High School BiologY « « » « « « « 426
(2) Total students not presenting High School 2i0l0ZY « + « « « 247

Percentage Making A B c D F
(1) 6l 20.6 50.7 14.3 8.7
(2) 3.7 16,6 47.7 21,0 11.7




"It must not be conscluded however that the failure to take high

school biology prohibvits a student from making a top grade; and
possibly one should expeect e much wider difference in performance
than is indicated in this study,"

Cunningham (2:581) goes on to say about the students of botany:
"The difference here is also in favor of the student who has had
(high school) biology, but it is not so striking as may be seen in
the following tabulationssss”

BOTANY

(1) Total students presenting (High School) Bi0logys « « « « « 226
(2) Total students not presenting (High School) Biologye « « « 126

Percontage Making A B c D F
(1) 2,6 20,8 36, 30,2 10.0
(2) S,2 18, 1.7 38, 12,0

"A high school course in blology does have a benefisial effect
on one's performance in college zoology, provided the course has been
pursued in our betier schools. The beneficlal effeot on botany,
while present is not so evident from our data (2:588),"

Ferguson (3:677-679) mainteined thet there was no significant
difference favoring the "Hads" or the "Had Nots". In his study, he
found that even though the "Hads" received a higher percentege of "A"
grades in college blology, they also received a higher percentage of
"D" grades and failures than did the "Had Nots." Ferguson stated
(3:679): "It is the opinion of the writer that the students who had
biology in high school showed no significant superiority over those
who did not study bielogy in high school,”



Cole (4:247) said of the sciences:

To be sure, it helps a freshman if he brings with him the
beginnings of a speeial voeabulary and an initial experience with
the subject, but the knowledge of technical words (from high
school training) is generally so low that = good reader can

on practically equa) terms with those who have already
had work in seience before reaching college.

Douglass (5:174) is of the belief that high school work has little
value for success in college. Douglass wrote: '"There is no significant
ecorrelation betwsen the mumber of units of credit earned in high school
in any subjeot-matter field and scholastic success in college. There
is tut slight relationship between the size of high school from which
pupils graduete and their subsequent college marks...." Douglass
further stated (6:287): "Not only was there little or no relation
between pettern of high school eredits and college success, but
apparently there is 1ittle relation between the mastery of any partice
ular subject (in high school) and college success.”

Previous studies, of which there are many, have been made to
determine which of the sexes is superior in intelligence. The findings
have shown that the gsexes are on a par intelleoctually and that men and
women as & whole show significant differences only in so far as
interests are concerned.

Cole (7:460), in writing of the sex differences, stated:

As matters stand ot present, no differences between the
sexes in general ability have been adequately demonstrated.

There does, however, seem to be one difference between scores

made by boys and girls that is so marked as to be in excess

of a reasocnable influence from normal elimination. In the

separate tests thet together make up a scale for measuring

intelligence, girls meke much superior scores in tests

depending upon verbalism, and boys upon tests involving
mathematics, >



Atkinson (8:65) made the observation from his study that: "Boys
show a slight superiority over girls in the study of General Science
in-go-far as the above tests indicate.”

Woodworth (9:241) is of the point of view that:

The main intellectual differences that have been found

by use of tests are that girls excel in verbal or linguistie

ability, boys in mechanical or spatial ability. Cirle and

women surpass in various language tests, such as voecabulary,

opposites, sentence completione.... Girls seem to have a

definite advantage in all sorts of language activity. In
school they outdo boys in language work. On the whole the

sexes are about on a par intellectually.

Smith (10:56-57) comparing sex differences in achievement in biology
wrote: ‘"Material generally covered in biology shows no sex difference
in general, tut the subdivisions show slight differences.... The
subjeot (General Science) as a whole is much easier for boys than
for girls."

In his study of the comparative performance of men and women,
Cunningham summarized his findings es follows (2:687-88):

While men show a better record, it must be remembered

that nearly half of them are pre-medics functioning et a

higher level, Our data do not admit a careful analysis of

the subject but they indicate that the level of performance

for women and non pre-medics men is about the same, The

relative performances of men and women in zoology or botany

does not seem to differ materially, other things being
equal,

The basic data for this study were the raw scores of five
objective olassroom biology tests. The test items were of two types,
completion and matohing. The completion tests called for one-word
answers. FEach matching item had twenty-five subeitems in one column

and twice that mmber of possible answer choices in the opposite




ocolumn. Very infrequently, a mmber from the short column was to be

used two or more times in the longer column, These tesis were prepared
by the instructor in the course and were similar to most college
biology tests. Orading of the tests was done with the ald of a stencil.
From the raw soores the means, standard doviations of the means,
differences of the means, probadle error of the differences of the
means, and the chances in one hundred of the differences being reliable
were computed.

The following tabulation shows the results of the "Hads" and the
"Had Nots" in this biology class:

TABLE I

COMPARISONS OF ORJECTIVE TESTS RESULTS BETWEEN
THE “"HADS™ AND THE “HADNOTS"

Group Possible Mean Diff, PE Chances Group
Test and No. Points Points SD between Diff, in Favored
of on lade u's 100
Students Test
No.,1 Had 118 60 36,8 7.3 0.4 0,3 64 Had
HadNot 48 36.4 6.4
Bo.2 Had 117 125 85.1 11.9 2.8 1.3 92 Hadlot
HadNot 48 82.2 12,6
No,3 Had 115 75 51l.3 8.3 1.8 1.0 86 Had
HadWot 48 49,56 10.4
No.4 Hed 113 50 38,3 7.2 0.9 1.0 86 Had
HadNot 47 37.3 4.2
No.6 Had 113 200 185.8 13.7 3.5 1.6 93 Had

Radlot, 47 183.2 14.0




In the study compsring the differences im the achievement of
the "Hads" and the "Had Wots," the "Hads" showed what would eppear to
be significant superiority on four of these five tests according
to a statistical table of chances of a true difference greater than
zero, given the asctual difference. The "Had Nots" seored higher on
the second test,

In the second part of the study the differences in scores on
these five tests between the men and the women taking these tests
showed the women to be the superior group in four of the five tests.
The men did better than did the women on the fourth test, The table
that follows summerizes the comparative date between these men snd

Women.

TAHRLE II

ACHIEVEMENT DIFFERENCES ON CLASSROOM BIOLOGY
TESTS BETWEEN MEN AND WOMEN

e e e

Group Possible Mean Diff, PE Chances Group
Test and No., Points Points 8D between Diff. in Favored
of on Made M's 100

Students Test

Ho,1 Yomen 113 80 3783 5.7 2.1 2.2 99 TYomen
Men 58 35,1 6,0

No,2 Women 113 125 85,8 15.0 5.4 2,6 99 Women
Men 67 80,4 12,5

Fo.3 Yomen 113 75 5l1.6 7.4 1.9 1.1 87 Tomen
Ven 85 49,7 11.3

Ro.4 Yomen 113 80 37.6 4.1 0.6 0.5 73 Men
Men 62 38.1 7.2

No.,6 Women 113 200 166.0 14,2 0.6 0.3 64 Tomen
Ken 52 165.,4 8.4
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Assuming the scores on the American Counsil on Educetion
Psychological Examination to be in large part messures of ability te
do college work, it was found that the "Hads" were the superior group.
The mean soore on this examination for the "Hads" was 04.3; that
for the "Had Nots" was 88,9, The meen score for the men in this
group wes 94.,4; the mean score for the women was 92,2, The difference
between the meen scores on this examination between the "Hads" and
the "Had Nots" is probably of some significance even though it is
smalls A reasonable conclusion would be that, to e limited extent,
the more able students enroll in high school science courses, The
difference between the mean scores of the men and the women is of very
1little or no significance.

Vhile the differences between the scores of the "Hads" and the
"Had Fots" in terms of the chances in one hundred that these
differences are real differences, it is believed that several factors
tend to reduce the seeming significance of these differences. First,
the numbers of test items in all of the classroom tests except the
final examinetion were small, thus making the influence of chance in
their enswering larger than it would have been in exmaminations
containing larger number of test items, Seoond, the number of men
in the class was small, inoreasing the factor of chance in the
selection of these men as a representative group, Third, the poorest
men in this class scholastieally, withdrew from the class during the

i quarter, in this n:’ narrowing the range of ability and interest in
‘ biology within the group of men in this classs Fourth, the scholastie
J
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ability of the "Hads" was slightly higher than thet of the "Had Nots"
as shown on the American Council on Education Psychologionl Exame
ination, Fifth, it would appear to be = reasonable assumption,
although it is not here demonstrable, that the "Hads" had greater
interest in biology than the "Had Nots" by reason of their having
chosen to enroll in this course in high school and te enroll in it
again in college. Some few of the "Had Nots" might have attended
high schools so0 small that there were no courses in biology offered.
Seme of the "Hads" might have been rejuired to enroll in bioloegy in
high school by reason of the nature of the curriculum offered, As
e whole, however, the high schools of Oregon permit enough choices
of olasses by the pupils to make the numbers of members of this
college course in biology so affested very limited, if they were
affected at all, This intercst in blology es a subjeet for study
would, in all probability, affect the quality of the work done apart
from the study of this subjeet in high school.

In summary, this paper is based upon a smell study which had
as its purpose the determimation of the effect of previous high school
training in biology upon achievement in college biology olasses; and
the differences in achievement in classroom biology between the men
and women in a college bilology class,

A review of the literature regarding the carrye-over value of
high school biology into college achievement is not conslusive,
There is a confliet of conclusions regarding its value and conflieting

evidence from various research projects, In the opinion of the writer
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the carry-over value of high school biology to college is small if it
is recls In a study comparing the differences in the achiovements
botween the "Hads" and "Had Nets", the "Hads" showed slight superiority
in four of the five classroom tests, from sixty~four to ninety-three
chances in 100. As previously noted, the second test gave the
"Had Nots" an apperent advantege which was evidently due to tutoring
a relatively large mumber of "Had Nots,” On the one hand, very few
of the "Hed Nots" had had any science subjests in high sohool and,
hence, had had no scdquaintance with science terminology, no training
in the special ways of studying biology, no practice in the drawing
and labeling of parts, no practice in assembling biological data
under various headings, and no definite experiensce in keeping systeme
atic notes. These are fundsmental in the study of the sciences and
should be definite values in the carry-over. This prior training,
and the faot that recall or relearning of material once learned is
easier than the initial learning plus some knowledge of how to
study biology are the factors favoring the higher college ashievement
of the "Hads." On the other hand, alert and interested students can
gain the relatively small amounts of these skills required in an
elementary course in college biology rapidly during such a course.
The quality of the instruotion in the high school class would,
without much doubdt, be a noteworthy factore-if it could be measuredes
in any carry-over to college courses in biology which there might be,
The literature shows that women are superior to the men in

linguistic or glossary works The results of comparing the college
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classroom biclogy achisvements of the men and women in the five tests
showed a superiority of the women in four of the five tests but that,
as the course progressed, the chances in favor of the women decressed.
Since this course in general biology and the examinations thereon
emphasize the sequiring of a considerable amount of terminelogy,

this slight supsriority of the women is in keeping with the greater
linguistioc interest and achievement of women as a group and their
generally greater industry as students.

It is the conclusion of this writer that the influence of high
school training in biology has, in general, little carry-over value
in ocollege courses in biology and that any superiority which men
students may have in the study of the sciences is exceeded by
the greater industry and verbal interests of the women students.

To a limited extent, the more able high school pupils enrell in

high school science courses, among which are the courses in biologye.
To a probably greater extent, the pupils more interested in biology
enroll in biology courses in high school and, later, in college. It
would appear, therefore, that the general practice of colleges and
universities of placing all beginning students in biology, regardless
of their having had or not having had high school biology courses,

is justified,
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BIOLOGICAL SCIENCE SURVEY

Lect.

Seat Noe

15

Place the number of the statement in the appropriate blank in the column

to

1. The study of the organism in relation to the environment

2
Se
Lo
Se
Be
Te
B
O
104
11,
12.
13.
14,
154
164
17.
18.
194
20,
2l.
224
2%
24,

254
264

the right. Use a number as many times as you see fit.

is knovm asSseses
The physical basis of life is.....

The most abundant element found in protoplasme
Who was the first man known to have seen cells?

To what cardinal principle of education does biology
probably have the greatest application®

The loss of water from the protoplast so that it is
withdravn or shrinks away from the cell wall is called
What is the first process involved in the entrance of
water into the cell®

A membrane which permits the movement of molecules of
different substances at different rates iseseee

What part of the nucleus takes a heavy stain?

What substances found in cells, activate chemical
reactions in the cell?
What pigment in planks is the source of Vitamin A?

What structure in the animal cell, in addition to

the nucleus is concerned with cell division?

The sum total of the constructive and destructive
proceeses in gn organism is said t0 beeesee

A colloid in which the dispersed phase is a liquid and
the continuous phase is a solid is @.eese

What property of protoplasm causes it to respond to
stimuli?

Which of the three nutrients found in protoplasm give
the most heat for per unit of weight?

The liberation of energy by organisms is known asSeess

The study of the functions of organisms is calledessss

The most common compound found in protoplasm iSesese

The vacuole of the cell is filled witheesese

What kind of carbohydrate is glucose?

What part of the cell is chiefly concerned with the
regulation and control of osmosis?

What kind of material is protoplasm?

What are the components of a true soiltution?

About what percentage of protoplasm is hydrogen
A cell that contains more than one nucleus &8 & seese

T

4
1

B s

R

anabolism
carbohydrates
carotin

cell sap
cellulose
cell wall
centrosome
chloroplasts

~chromatin

chromoplasts
chromosomes
coenocyte
colloid

Corti
cytology
cytoplasm
diffusion
digestion
disaccharide
ecology
enzymes

fats

fifty per cent
gel

health

Hooke
imbibition
impormeable
irritability
katabolism
metabolism
monosaccharide
nucleus
oxygen
permeable
physiology
plasmolysis
plasma membrane
polysaccharide
protein
protoplasm
rhythmicity
semipermeable
sol

solute
solvent

ten per cent
true solution
vocation
water



BIOLOGICAL SCIENCE SURVEY

Name

Place the number of the statement in the appropriate blank

column to the right. Use each number once, and one number

1.
2.
3.
b
5.
6.
7.
8.
9.
10.

12,

13.

15.
16.
17.
18,
19.
20.

22,
23.
Rl
25.

The study of the functions of organisms is called....

The lowest group of plants is known as....

In what type of habitat do Blue-green algae grow?
What is the most common compound in protoplasm?
Vitamin A is obtained from what plant pigment?

What important substance is obtained from certain
Red algae?
The Blue-green algae reproduce by....

Because Oedogonium has unlike gametes, it is said
to be....

Red snow owes ite color to the presence of what
organisms?

What structure is present in the animal cell that
is absgent in most plant cells?

Sexual reproduction in Spirogyra is called....

The egg of Vaucheria is present in the....

The male gametes of Oedogonium are able to move
about with the aid of....
Starch is stored in what bodies in the green algae?

Where does Protococcus thrive?
The vacuole of the cell is composed largely of...s
The study of classification of organisms....

An important element of protoplasm, found chiefly
in the nucleus is...

What common element is present in proteins that is
absent in fats and carbohydrates?

Energy stored in the cell is....

Cane and malt sugars are Knomn as....

A eolloid in which the dispersed phase is a liquid,
and the continuous phase a solid, is....

The tendency for molecules to disperse themselves
homogeneously in the available space 18¢00s

The idea that life is something more than purely
physical and chemical manifestations 18cs00
Blue-green algae are considered to be primitive
because they lack....

18
Lect. Seat No.

before the words in the
in a blank.

anatomy
agar-agar
antheridium
Blue-green algae
bark of trees
carbon dioxide
carotin
chlorophyll
centrosome
chromoplasts
conjugation
cilia

crystals

cell sap
chromatin
chloroplasts
disaccharides
diffusion
fungi

fission
fertilization
fins

fresh water
gel
heterogamous
iodine
isogamous

in soil
kinetic energy
leucoplasts
mechanism
monosaccharides
nitrogen
nucleolus
oxygen
cogonium
pathology
physiology
phosphorus
pyrenoids
potential energy
Red algae

salt water
spores

sol

sulphur
Thallophytes
taxonomy
vitalism
water

T

LR




BIOLOGICAL “CIFNOT SURVTY

Mame

Place the number of the stetement before the appropriate tern

ll

“

x
Xy

4

S

fa

T

The study of the organism ip relation to the envir-

onment is calledivevans

Certain red alpae are commercially irportant
hecause they produce a substance called,..o
tbout 2,5% of protoplasm is composed of vhat
element?

The fertilizet c¢vo of Oedosoniun is knowm as the..

™~ what nrocsss does food b -cone incorporated in

the protonlzsm?

The amoeha cngulfe its food oy means of nroto-
plasnic cxtensions knovn 8S.ceeses

Jollo as eaten is what kind of a colloid?

Protoplasm has 2 nethod of growth from within
5 (ohura 0 | RO GO

The sex cells of orgenisms asrc kpo'n v the
genernl paRe 0f cesevsese

The color in hot springs is somwtinmes caused by
vhat org nismg?

Fusion of unlike ganctos 18 Lno'm 48cesee
The Plue grocp algee roeproduct obnly brieedes
The color of “rown =lg:-ec is dvs Lo a pigment
Ci‘all‘;-"'in R
™at alsac have
in the past?
Tith resneet to its kinde of gam:*is

is said to “‘do R

Pluc greon aleae are conszider.” - rnrimitive
buerug | th.y lack what two structurcs?
rfrican slouping sickniss ie ¢ rricd by -hat
inscet?

™M .n the oorticles of &
lnx 8iZ4, 1t 18 2seevie
Avout 10 ner cont of nrotoplasn is
what clenent?

about 15 ver cunt cof nrotonlssenm is
what compound?

b oreen alye that erows in =olt vabiTe..ee e

Tlothrix

solution are of mol.cu-
corinosed of

connogen of

Hormonwg ore suverutsd by thteeecees
Structures in tho chlororlaste of eruwon nlzne
thnt are concerned with st rch stor ~e

The lovust phylum of vlinte arc theseessss

The wasts nroducts of ruspiration are... ..

fornmed wvalunable mincral Asnogits

T

i

0dd
Lect, “eat Yo,

vo the right,

accretion
agar-zgay
aseimilation
binary 1igs.on
blue green slrae
celeciun

cerhon Adioxide
chloronlasts
conjugstion
colloidel solution
cytology

deanids

dietons

digestion

T

MRS TR LARRRRRRRARE

S

Aigestive
ecology
cndocrine clands
fats

flagella
fertilizetion
fucoxanthin
gemetes

gel

heteroganous
house fly
hydrogen
isogamous
intuscugcention
iron

morrhology
nitpogen

nuclei

oospores

OXYFLn

plastids
notossium icdice
vrotein
psaudonodic
nyrenoids
phycocyanin

olands

0

4

8.
sol
Theollonhytes
rue solution
fiy
water
ZoosSNares
2Y 7OSPOTES




Yidterm Sxam

l. *moebic dysentervy is caused by a member of
what group of Protozoa?

2. Potassium end iodine are obtained from what
aroup of algae?

5+ & group of cells specialized for a specific
function...

4. The ascience of the relation of the oreanism
to the environment.,

S+ The procass whereby dinested food is incor-
rorated into the protoplasm.

Gs Neecause Vaucheria hae o multi-nucleate fila-
ment, it is ssid to bG..e.

7o A Portilized er7~cell is known &s a

8. The amoeba wrape itself around a particle of
food by protoplasmic sxtonsions known as...

9« 4 varamecium rids iteclf of surnlus watasr by
neans of the...

10. Glendular secretions that control the growth
of an organism,

11, Blood is considered as what type of tissue?

12, Tha sexual reproduction of the melarial para-
mite tekses nlecs in what orgzeniem?

13+ The sleeping-sickness nrotozoan bzslonge to
wnoet claas?

s Tho parameécium protects itself by means of
its...

15, A pronerty of arotonlaem whic
organism to respond to stimuli.

O« 'h7n the more solid medium of e colloid is
the continuous phass it is called a...

17. Tha lowcst animals are knom ag....

2nablas an

|l

18. Starch, eallulosc, and cine eusar ary fooda
that are clas=sd as. ..
19, The most sbundant slsuent in protoplagnu.

20+ The most abundant compound in protonlasm,

2ls Tho surface of an organism is usually covared
with what {ype of tissue?

22, The most imnortant substanco in the nuclaus

23« Tho oxidation of food in tho coll is eallod..

e Osmosis is largely controllad by what pert of

the coll?
25« A comuon nitrogonous motabolic waste ig...

BIOLOGICAL SCILNCE SURVEY

Completion Statements

1.

Lecture seat lo.

18

2.4

5.

4.

3

6.

1%,

14,

15,

15,

17

18,

19,

204




BIOLOGICAL SCIENCE SURVEY

Name

1. To what group of organisms do bacteria seem to be most 1

hearly related?
2. What type of nutrition do iron and sulphur bacteria
have?

3¢ What fungus resembles animals during a portion of its 3

life cycle?

4, The condition of two organisms of different species
living together for mutual benefit is known aSesss

5. Who is congidered as having been the father of
bacteriology?

6. The sexual cycle of the malarial parasfie occurs
where?

7. The paramecium belongs to what class of protozoa?

8« Organisms that live on dead organic material
Are Known aSessses

9¢ The chalk deposits in the cliff's of Dover were
formed by the tests of what protozoan?

10. What protozoan is often present in the human mouth?

1l. A member of what class of protozoa digests wood for
the termite?

12, What plant-like protozoan forms a spherical colony
and demonstrates intercellular division of labor?

13+ In what form are carbohydrates stored in the fungi?

14, What alga does black mold resemble in its life
cvele 7

15, Bacteria that need free oxygen in order to live
are known aSesessces

16+ The decomposition of proteins by bacteris is cal led

17, A substance containing antibodies injected into the
body to prevent disease is knowm as Asess

2

Seet No,

19.

5

5

9

10

11

12

13

14

15

16

17&

18, Immunity agqgdired by having a disease is calledes... 18

194 Bacteria or protozoa that cause disease are said
to bGseeene

L . Certain agents of sub-microscopic size that cause
disease are theesses

2l. A substance injected into or applied to the body

that causes the body to build antibodies is called...

22. Who was the first man to knowingly apply the
principles of vaccination?
23. Inherent immunity is considered 25 eeees

24« The time required for the symptons of a disease to

appear after infection is known as the period ofe...

25. White corpuscles that have the power to kill and
devour baoteris are clledsssese
26. Teast secretes an cpiymo known asSe....
enzyme

AT L PRI Ry TN T S ORI R |
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20

21

22

23

24

25

26




BIOLOGICAL SCIENCE SURVEY

Neme

In addition to hydrogen and oxygen, an important
element in carbohydrates is (1). The source of
this element is the (2) where it exists in com=
bination with oxygen in the form of a (3), knowm
as (4). The first step involved in its incorp-
oration into living matter is the process of (5)
which occurs only in (8)s In this process it is
united with (7) to form (8)s After this com-
pound is formed it may be used in making more com-
plex carbohydrates for storage such as (9)s The
substance designated as (4) may be first released
in the process of (10) carried on by (6 )s These
orgenisms may be eaten by (11), which by the seme
process release it into the (2). Decomposition of
organic matter ny (12) may also release the sub-
stance (4)s Another method whereby it is released
is in the process of (13) of (14) compoundss The
entire foregoing process is the (15),

16e¢ A serum contains what kind of anbi-disease
substance?
17, Immunity attained by the injection of a serums

18, Sulphur and iron bacteria secure their energy
by..o.....

19+ Yho was the father of bacteriological technique?

20¢ 'hat are the cocci bacteria that form chaing?
2ls How do bacteria reproduce?

@2¢ Orgenisms that live on dead organic material
are calledesves

23e hen organisms live together for mutual benefit
it is calledesese

24+ The theory that life does not arise from pre-
existing life.

25+ Bacterie that cause disease are said £o Heeee

26s Cells of the bogy that ingest bacteria arcess

27« Substances or organisms smaller than brcteria
that may cause disease in plants and animals.

28+ "ho first made use of the principle of vacci-
nation?

29 The ability of bacteria to invade the body and
produce disease is knowm aSeses

30. Substances in the body that kill and dissolve
bacteria,

Lecture Seat Noe

T

AR AR

20 .

air
aerobis
anaerobic
animals
antitoxin

attenuated bacteria

ammonia
active immunity

acquited immunity

bacteria
bacteriophages
carbon

carbon dioxide
carbohydrates
carbon cycle
chemosynthesis
commensalisn
fission

gas

green plants
glucose
infection
Jenner

Koch

lysins

L%ster
nitrogen
nitrogen cycle
opsonins
oxidation
parasites
pathogenis
phagocytes
Pasteur
passive irmunity
photosynthesis
red corpuscles
respiration
starch
staphlococeci
streptococei
spores
saprophytes
symbiosis

spontaneous generation

toxins
vitalism
viruses
virulence
water




BIOLOGICAL SCIENCE SURVEY

Name
1. Immunity present from the time of birth iSeeevees 1
8. Substances in the body that kill bactirifiieeese 2
3. M substance applied to th. body to stimulate the 3
production of antibodies is Qe.eses
4, A world of micro-organisms is callcd B.e.es 4
5. "ho is crngidercd as the "father of bacteriology? 5
6, How does yeast reproduce? 6
&. "ho wes the first man to digcover the princi- 7
ple of voccination?
8, "hat disense-producing crsonismg or substaongos 8
are ultra-microscopic?
9. What is the fist line of bodily defense ngoinst 9
disease germg?
10. Increase in the number of whit. corpuscles due 10
to the presence of discase germs is colledeess
11. "het stoge of the malaris protozoon is it
trapeferred from the mosnuito to man?
12, The situction of flagedlates living in the in- 12
toestine of the termite is known ascesess
13, Immunity ccouired by being trented with an 13
anti-toxin is snid to bleseses
14, * mass of fungal filoments ic cclled 2veces 14
18, The poromecium hag a moethod of suxunl renro- 15
duction known aSe.eeses
16, "hnt bacteria arc sphetically shaped? 16
17, "hat protozoa mpe useful in oil scology? 17
18. How many nuclei in the parsmecium? 18
19, "hat kind of organism cnuses infantile 19
peralysis?
20, "hen the virulence of a disense germ has been 20
We’lkenéd, it iS S").id to b':—'. (R
2L, Resgpiration in the alsence of oxygen, such 21
a8 tokes vlecc in yeast is ecallcdeseees
22+ "hat substonces in the body help the white 22
corpuscles to ingest bacterin?
23, Toxic poiscning from enting canned vozctablos 23
containing o certain kind of bretoris is
24, What kind of mpld freaquently attacks fish? bt 3
25. In what structurc of black mcld, are the 25

spores produced?

Fven
Scet No.

21




BIOLOGICAL SCIENCE SURVEY

Name

1,
24
3
4,
5
Ge
T
8
9
10,
11,
12,
13,
14,
15,
16,
17,
18,
19,
20,
2l
22,
234
24,
254

264

Use each nwiber as nany tines as you see fit.
What fungus-like organisn reserbles animals at
certain stages of its life history?

By what structures does black rnold attach
itself to the substratum?

¥hat sppres of the wheat rust are produced

on the wheat plant?

To vhat group of fungi do myshroons belong?
(Check only the scientific nemes).

Yeast bolongs to what group of fungi? (Check
only the scientific nane,)

In the Ascoiyycetes, what is the mame of the
structure in vhich the spores are produced?
What orgonisin is the algal corponent of the
lichen?

In order to eradicate white pine blister tust,
whet plant should be destroyed?

What special kind of carbohydrate is synthesized
by the fungi?

What are the different kinds of Basidionycetes
as listed by their covmon names?

Because whect rust requires twe hosts in order
to coiplete its life cycle, it is said to Heeess
Pecause Obelia has tweo individuals in its life
vycle, it exhibits a condition known 85 eesss
What stage in the life cycle of the Obelia
produces the gametes?

The two walls of the Hydra are separated by

a layer of jelly called thees.eee

The thread capsule of the Hvdra is contained
within a cell knovm a8 theeseoes

Vhat kind of syumetry does the Hydra have?

Because the Hydra proddces egss and sperns on
the same individual, it is said to boeses

In the cup fungi, the layer of spore-bearing
structurecs is celled theeiese

Yihat neld cormonly ettaciks fish?

A nass of fufigal Tilaments is known as eess

In the swushroon, much of the fungus occurs in
ChB o uw e

Yihat kind of digestion occurs within the gastro-
vacular cavity of the Hydra?

The sponzes belong to what phylumn?

In order fTor sexual reproduction to eccur in
black mold, there rust Heeses

In the brackst fungus, nost of the fungus may
be in théessess

“hat spores of white pine blister rust occur
on the pine tree?

Seat No. 09
Asconycetes
ascus ations
alternation of gener=-
aeciospores
Basidionycetes

HIHHIHHIIHHIHHHIIHHHHHHIIIIHIHH

barberry bush
bilateral syrmetry
black nold
basidiun
cnidocil
enidoblast
Ctenophora
Coelenterata
coral fungi
dioecious
extracellular
green alga
gill fungi
glycogen
heteroecious
heterogenesous
hermaphroditic
hypha
hyrieniun
intracellular
nesodern
resoglea
riedusa
ryceliunm
nenatocyst
Phycorycetes
pore fungi
polyp
Porifera
pycniospores
plus and riinus strains
radial syimetry
rhizoids

red alga

sac fungi
sporangia
soil

slime nold
stolons
teliospores
tooth fuqgi
tree
uredospores
water rold
wild currant



BIOLOGICLL SCIENSE SURVEY
FIVAL EXAN

Pill in the blanks with 'the appropriate terms.

1. List the four types of tissvess ;
2¢ What protozoa enanate light? 2
3e That kind of immuniby is acquibed by inoculation 3
with anti-toxin?
4, The capacity of an animal to form lost parts iseess 4
5s¢ The Hydra mey reproduce asexually Dyeaecas 5
6e What group of plants have nodules on thedr roots 6
that vontain bacteria important in the nitrogen cycde?
7« The tendency of regenerated parts to have the sane 7

axial position as the original animal is calledessss
8+ Particles within the cell, but thet are not an integrall

part of the cytoplasm are inovm aSssees

9« Because the Planaria has one mere ger:: layer than )
the Hydra, it is seid to bessses
10y Into what adult forn does the zygote of Obelia 10
develop? : _
11, Planaria has what kind of symmetry? 11
124 "hat term is anplied to the stage of the animal 12
eubryo resernbling a hodlow sphere?
13« The skeleton of tho cormecial spon.e is composed 13
of what substance?
14, 211 animals co posed of more than one cell are 14
spoken of collesctively as theesses
154 Vhaett worm may be contracted by man by eating 15
uncooked pork? (Threadworm).
16« "hat is 2 comuon nitrogenous wmste of metabolism? 16
17« List the three basic actirities of orgenisns? 17

18, The elements oxy;en, carbo:, hydrosen, and nitro_en 18

make up ebout what percontuze of protoplaan?
194 A species of organism that has two distinct sexes 19

is s0id to bSssses
20+ Yhat kind of circular islunds are forized Ly coral? 20




BIOLOGICAL SCIENCE SURVEY

In the column to the left is a list of organisms that we have
studied, are cited in your textbook, have been observed in laboratery,

or have been given in lccture,

before the group to which it bolongse.

as necessary in cach blank,

l. Spirogyra

2e¢ Oscillatoria
3¢ Vaucheria

44 Fucus (rockwsed)
be Protococcus

Ge Hostoc

7« Paromeccium

8o Amocbo

9¢ Nalaria parasite
10, Trypanosones
11, Euglena
12, Streptococcus
13+ Yoost
144 Rhizopus nigricans
15, Cup fungus
164 Saprolegnia
17, Slime molds
18, HMushrooms
19, wheat rust
20, Hydra
21s Planaria
22+ Sca snemone
25« Corals
24, Obelia
25, Sponges
26+ Liver flukes
27 Topoworms
28, Hookworm
29 Trichinclla
30¢ Green molds
31l Ascaris
3%« Rotifers

3%e Vorticella
344 Bacteriophages
35, IMoraminifera

Placc the number of the orgonism
Place as many diffcrent numbers

Ascomycetes
Bacteria
Basidiomycetes
Blue groen algoe
Rrown algoe
Ciliatos

Coelenterata

L

Flogellates
Groon algoe

Hemathelminthes

Platyhelninthos
Phycomycetes
Porifera
Sercodina

Sporozoa

149

Trocheliiinthes

Viruses

24




ineirecle the approvriate letter,

T

Te

3

vy

=

Biological Science Survey

True and False.
25 ,
The chief differences between plants and animals is that plants have no

locomotione.
The atmosphere consists of about .03 per cent of nitrogen.

" The cell wall is the chief control of osmosis.

Sleeping sickne-s is caused by a trypanosome.

Planaria is the lowest organiem that is diploblastic.

The loss of metabolic weostes from the body is called egestion.
Termites are ahle to digest the cellulose of wood.

Zuglena is a protozoan that has chlorophyll.

Znergy is obtained by organisms through digestion.

Planaria is the lowest animal coustructed on the organ-system basis.
The parameciui protects itself by meens of its nematocysts.

The hollov sphere stage in aninmel development is called the blastula,
The brovn algese are 1argely'marine plants,

The snorophore is the edible portion of the mushroom.

Cert=in kinds of cheeses are flavored with bread mold.

The club root of cabbage is caused by a slime mold.

The Coelenterata are characterized by radial symmetry.

Hookworm is & member of the Platyhelminthes.

The alternate hoét of the liver fluke is a fresh water snail.
Tuberculoeis is caused by a filterable virus.

The ameeba can move faster than the paramecium.

llalaria is transmitted to man by the tsetse fly.

The sexual cycle of the malarial parasite occurs in man.

The sac fungi are characterized by a structure known as an ascus.
Pasteur was the first man to see bacteria.

Active immunity may be acquired only by having a disease.
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BIOLOGICAY SCIEWCE SURVEY

Use each number as mony times as you see fib, or place as many numbers

in each blanks as neccssery.

What characteristic it to
rospond to stimuli?
Stored up encrzy is

of protoplasm causes:

Inowm as eeces

The method of growth of protoplism is known asses

Black mold shows similaritics to what alga?

A mediun in which the particles are of molscular
size, and honogencously disporscd is Qeees

TThat structure of the cell controls its rctaboe
lisn?

That all lifc bogins os a single cecll is a part
of what biolozicnl principle?

During the process of cell division the chroma-
tin of the nucleus is organized into bodics
known as thCeeees

What structurc does the aninal cell hawe that
is absont in the plant ccll?

A colloid in which liquid is the continuous,
and & go0ild tho distontinuous phascesss

The rosponse of an organism to light iseass

A group of cells similar in structure ond
having the samc structuressses
What kind of a carbohydrate is cone sugar?

What is the nost abundant elemont in
proteplasm?

Thot is the most abundant compound in proto-
plasm?

The oldmination of metobolis wastes is called

What structurc of the Amocba and Paramccium

is councerned with water equilibrium?

The orzanism that causcs African slocping
sicknoss belonzs to what group of Protozoa?
Nostoc has o spocied ccll thht scrvos as a
nenns for breaking up the filamont, knuown asSsess
Bocausc tho zamotos of Spirogyra arc similar,
the plant is said to BCesees

In Ocdogonium the ogg is contoincd in thoesss

liotilo sporcs of the alguac arc callcdesess

Soxual roproduction of Plesmodium vivax tokos
place whoro?

Thaet arc the altornatc hosts of the Chincse
liver fluke?

Then an animal dovelops from an unfeortilizod
0zgy 1t is known nSeseese

LT LR
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aceretion
antheridium
carbon dioxide
cell inclusions
cell theory
centrosome
chromoplasts
chromosomes
ciliates
colloid
disaccharide
epestion
excrction
fish
flagellatoes
gel
heterocysts
heterogamous
heterothallis
humen blood
intussusception
irritability
isogamous
kinetic
mitochondria
nonesaccharide
mosquite's stomoch
nitrogen
nucleus
oogonium
organ
Oscillatoria
oxygen
patthonogensis
phototropisn
potential
Protocoscus
psoudopodia
pulsating vacuolec
rythnicity
snail

sol

tissue

truc solution
thermotropisn
Veucheria
vitalism
water
Z00OSpOres
ZY2,08porcs




Comparative Studies of Students in

Term College Biology

RICHARD F. THAW

Corvallis High School, Corvallis, Oregon

The colleges formerly distinguished be-
tween students who had had high school
biology and students who had not in
terms of the collegiate courses to which
the respective groups were assigned.
Those who had had a year of high school
biology were assigned to the second quar-
ter or semester of the related college
elementary course while the others were
assigned to the first quarter or semester.
Later, and in terms of current general
practice, no distinetion is being made
between the students in these two groups
in that all of them are placed in the same
beginning courses in biology. The col-
leges believe in terms of their practices
that the high schools as a group, are not
effective enough in their preparation of
pupils in biology to warrant giving credit
for courses in high school biology.

From the high school point of view, it
appears desirable to teach the sciences
in high school because of the relatively
small percentages of high school pupils
who go to college. The majority of high
school pupils receive the only formal
training in the sciences which most of
them will ever receive. From the college
point of view, if the high school courses
have resulted in real training in the sci-

Reprinted from THE AMERICAN BroroGy TeacHER, February, 1950, Vol. 12, No. 2,
pages 34-38.

First

ences, the students should not be required
to repeat work which they have already
mastered and waste time which they
might spend more profitably in more ad-
vanced study. For colleges to continue
to give no eredit for high school achieve-
ment in the sciences seems to be an in-
dictment of the quality of the training
given in these fields.

Prior studies of the classroom achieve-
ments of students in elementary biology
courses in college show that there are
no differences or at most slicht differ-
ences in achievement in college biology
favoring those who had high school bi-
ology. . . .

In his attempt to find that high school
biology has or does not have a significant
value in biology at the college level, the
writer has undertaken this brief study of
the comparative achievements of two
groups in college biology. The study
measures the differences in performance
of a group of students who had high
school biology and a group of students
who had no formal training in biology be-
fore entering college. A further com-
parison has been made between the per-
formances of the men and women as an




indication that the ancient superstition
that women have less scientific aptitude
than men is or is not true and that the
more modern superstition that women
are the better students, is or is not
correct.

For the purposes of this paper the
group which had high school biology will
be designated as ‘‘Hads’’ and the group
which had no high school biology as
““Had Nots.”” An elementary statistical
treatment of the scores of these four
eroups in each of the five non-stand-
ardized objective college classroom tests
in biology was used. The basic criterion
for judgment was the usual formula
for the differences between means from
these classroom tests. In addition, the
scores from the American Council on
Education Psychological Examination
for College Freshmen were collected in
order that any marked differences in the
mean scores of any of the four groups
on this examination might be noted.
Necessarily there were limitations to the
study. The group completing this one
quarter course was composed of 165
students who either had or had not had
high school biology. Of these, five did
not state that they had or had not had
high school biology and could not be in-
cluded in this eomparison. The study
comparing the men and women included
the 165 students. The number of women
ineluded in the study was 113. The num-
ber of men varied from 58 on the first

test to 52 on the fourth and fifth tests,
as the scholastically poorest of the men
withdrew from the course. The effect of
tutoring between the first and second
classroom tests influenced the comparison
between the ‘‘Hads’’ and the ‘‘Had
Nots’’ for the reason that, of the thirty-
three students who were tutored, twenty-
four were ‘“‘Had Nots’ and nine were
““Hads.” The tutoring consisted of a
two hour session, given by a gradnate
student, on material to be covered in the
second test.

The tests were drawn up by the
teacher of the course and were composed
of selections from among thousands of
similar objective test items in a propor-
tion believed by the instruetor to paral-
lel the emphasis given the various sub-
topies in the text, the lectures, and the
laboratory. The test items were pre-
dominantly of the matching form. The
remainder were of the simple (one word)
completion form.

The following tabulation shows the re-
sults of the ““Hads’” and the ‘‘Had Nots”’
in this biology class:

In the study comparing the differences
in the achievement of the ‘‘Hads’ and
the ‘““Had Nots,”” the ‘‘Hads’’ showed
what would appear to be significant su-
periority on four of these five tests ac-
cording to a statistical table of chances of
a true difference greater than zero, given
the actual difference. The ‘“Had Nots’’
scored higher on the second test.

TABLE I

('OMPARISONS OF OBJECTIVE TESTS RESULTS BETWEEN THE ‘‘HADS’’ AND THE ‘‘HapNors’

]

Group and Possible Mean Diff. A eRa .,

Test No. of Points Points SD between ]]:F‘;. ('ll.n]lg;]s }“(‘n‘ou‘ll)l

Students on Test Made M’s L ypLes

No. 1 Had 118 50 36.8 7.3 0.4 0.3 64 Had
Had Not 48 36.4 6.4

No. 2 Had 117
Had Not 125 85.1 11.9 2.8 1.3 92 Had Not

82.2 12.6 '

No. 3 Had 115 51.3 8.3 1.8 1.0 R6 Had
Had Not 48 75 49.5 104

No. 4 Had 113 50 38.3 7.2 0.9 1.0 86 Had
Had Not 47 37.3 4.2

No. 5 Had 113 200 166.8 13.7 3.5 1.5 93 Had
Had Not 47 163.2 14.0




In the second part of the study the
differences in scores on these five tests
between the men and the women taking
these tests showed the women to be the
superior group in four of the five tests.
The men did better than did the women
The table that fol-
lows summarizes the comparative data
between these men and women.

on the fourth test.

hundred that these differences are real
differences, it is believed that several
factors tend to reduce the seeming sig-
First, the
numbers of test items in all of the class-
room tests except the final examination
were small, thus making the influence
of chance in their answering larger than

nificance of these differences.

it would have been in examinations con-

TABLE II

ACHIEVEMENT DIFFERENCES ON C(CLASSROOM

Mean
Points
Made

Group and Possible
No. of Points
Students on Test

50 37.3
3
5.8

30.4

Women
Men

Women
Men
Women
Men
Women
Men
\\'<)I|n'll
Men

e

200

Nt N O U= O

Assuming the scores on the American
Council on Education Psychological Ex-
amination to be in large part measures
of ability to do college work, it was found
that the ‘‘Hads’’ were the superior
egroup. The mean score on this examina-
tion for the ““Hads” was 94.3: that for
the ““Iad Nots’ was 88.9. The mean
score for the men in this group was 94.4;
the mean score for the women was 92.2.
The difference between the mean scores
on this examination between the “‘Hads”’
and the “Had Nots’’ is probably of some
sienificance even though it is small. A
reasonable conclusion would be that, to
a limited extent, the more able students
enroll in high school science courses.
The difference between the mean scores
of the men and the women is of very
little or no significance.

While the differences between the
scores of the ‘‘Hads” the “‘Had

Nots’' in terms of the chances in one

and

Brorogy TEsTs BETWEEN MEN

b

=1 = =~1 1O

—

AND WOMEN

Diff.
between
M’s

PE Chances
Diff. in 100

Group
Favored

N

1
1

Women

=783

Women

W=

Women

Men

Women

[l SR SR

of test items.

Second, the number of men in the class

taining larger mumber

was small, inereasing the factor of chance
in the selection of these men as a repre-
sentative eroup. Third, the poorest men
in this class scholastically, withdrew
from the eclass during the quarter, in
this way narrowing the range of ability
and interest in biology within the group
of men in this class. Fourth, the scho-
lastie ability of the ‘“‘Hads’’ was slightly
higher than that of the ““ITad Nots’ as
the
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Council on
Examination.

Fifth, it would appear to be a reasonable

shown on American
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assumption that the ‘“ Hads’” had greater
interest in biology than the ‘‘Had Nots™’
by reason of their having chosen to en-
roll in this course in hich school and to
enroll in it again in college. Some few
of the “ITad Nots’ might have attended
high schools so small that there were no
Some of the

“Hads” might have been required to

courses in biology offered.




enroll in biology in high school by reason
of the nature of the eurriculum offered.
As a whole, however, the high schools of
Oregon permit enough choices of classes
by the pupils to make the numbers of
members of this college course in biology
so affected very limited, if they were af-
fected at all. This interest in biology as
a subject for study would, in all prob-
ability, affect the quality of the work
done apart from the study of this subject
in high school. And of course the num-
ber of students in the survey was small.

A review of the literature regarding
the carry-over value of high school bi-
ology into college achievement is not con-
clusive. There is a conflict regarding its
value and conflicting evidence from vari-
ous research projects. In the opinion of
the writer the carry-over value of high
school biology to college is small if it is
real. In a study comparing the differ-
ences in the achievements between the
““Hads” and ‘““Had Nots,”’ the “‘Hads”’
showed slight superiority in four of the
five classroom tests, from sixty-four to
ninety-three chances in 100. As previ-
ously noted, the second test gave the
‘““Had Nots” an apparent advantage
which was evidently due to tutoring a
relatively large number of ‘““Had Nots.”’
On the one hand, very few of the ‘““Had
Nots’” had any science subjects in high
school and, hence, had no acquaintance
with science terminology, no training in
the special ways of studying biology,
no practice in the drawing and labeling
of parts, no practice in assembling bi-
ological data under various headings, and
no definite experience in keeping system-
atic notes. These are fundamental in the
study of the sciences and should be
definite values in the carry-over. This
prior training, and the facet that recall or
relearning of material once learned is
easier than the initial learning plus some
knowledge of how to study biology are
the factors favoring the higher college

achievement of the ‘“‘Hads.”” On the
other hand, alert and interested students
can gain the relatively small amounts
of these skills required in an elementary
course in college biology rapidly during
such a course. The quality of the in-
struction in the high school class would,
without much doubt, be a noteworthy
factor—if it could be measured—in any
carry-over to college courses in biology
which there might be.

The literature shows that women are
superior to the men in linguistic or
glossary work. The results of comparing
the college classroom biology achieve-
ments of the men and women in the five
tests showed a superiority of the women
in four of the five tests but that, as the
course progressed, the chances in favor
of the women decreased. Since this
course in general biology and the ex-
aminations thereon emphasize the acquir-
ing of a considerable amount of termi-
nology, this slight superiority of the
women is in keeping with the greater
linguistic interest and achievement of
women as a group and their generally
greater industry as students.

It is the conclusion of this writer that
the influence of high school training in
biology has, in general, little carry-over
value in college courses in biology and
that any superiority which men students
may have in the study of the sciences is
exceeded by the greater industry and
verbal interests of the women students.
To a limited extent, the more able high
school pupils enroll in high school sei-
ence courses, among which are the courses
in biology. To a probably greater extent,
the pupils more interested in biology en-
roll in biology courses in high school and,
later, in college. Tt would appear, there-
fore, that the general practice of colleges
and universities of placing all beginning
students in biology, regardless of their
having had or not having had high school
biology courses, is justified.




