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CHAPTER I
CONSTRUCTION OF TESTS

| Purpose

The field of testing has been productive of many tests
in recent yoars, for the measurement of both intelligence
and achievement. It is commonly stated that there are fewer
reliahle achievement tests on the secondaxy lével than on
the elementary school level. The writer has chogen the .
field of Biology in the:building of this group od tests fox
several reasons., First, his teaching experience for & num-
ber of years has been in this field. Second, the number of
standardized tests in Biology is more limited than in many
6ther gsubjeets. Third, it was felt that & group of tests
suitablé primarily to Kansas conditions and Eansas teaching
practice would be timely and helpful. With these reasons
in mind, the writer has undertaken the construction of
these tests. Future developments may indicate the need of
further refinement, but the present forms have pioved their
merit innactual testing programs, bath in classroom tgsting
and in scholarshilp tests. |

Method of Procedure

This series of tests consists of three groups, each
group being made up of two forms. The groups are indicat-
ed. in this study as Test I, Test II, and Test III. The

gquivalent forms of e&ch group are indicated as Form A and



Form B. The arrangement of the series carries out the

following relationahips:

Test I: Forms 4 and B. These forms were designed to be
given upon the completion of sbructural animsl biol-
ogy. Items concerning man and plant life are inclué-
ed only as environmental factors. |

Tegt II: Porms A and B. These farms were designed to be
given upon the completion of‘that portion of Biology .
relating especially tg men, and hig general relation-
shipas to animals end plants as environmental factofs;

Tegt III: Edrms & and B. These forms were designed ﬁq be
glven ﬁpon the.completion‘qf that portion of Biology
relating especially to the strueﬁure»éf plants and
their relations to other orgenisme as environmenbsal
Tactors. _

In constructing the tests,‘ﬁha A forms of Tests I and

II were built first, for use in the Bvery Pupil Scholarship

Pests promoted by the Bureau of BEducational Messurements of

the Kangas State Teachers College of Emporia. They were

uged December 10, 193L, and Mhﬁ@h 35,-1958, respectively.

Later, when the decision was made to use these &8 the basis

for a thesis stﬁdy, the B forms of Pegts I and II were

built. In consbructing these, the objective was the selec-

tion of equivalent items, both as to content snd as to &iffiewl-
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ty, with the hoﬁe that the B forms would equal the‘A forms
in reliability as measuring instruments. The relisbility
correlations, P&ge 45 , show the results. The B forms of
Teats I and II were used in the Every Pupii Scholarship
Tests of Januery 10, 1933, and April 5, 1933, respectively
Tesgt iII, Porms 4 end B, was sonstructed from =
large group of sample itéms, each test:being seleeted by
chance-half grouping. ALifter use with a triai group, the
items were resrranged and the test forms built with 80
items esch. Later 20 items were added to each test for the
purpose of raising the reliability. .These items were se-
lected in the same mammer as the earlier body of the test.
The general policy of seleeting the items from time to
time during setuel elasstroom work was followed in con-
struecting these tests, The maJority of the items were
based on Biology books used as text or reference, actually
considered &t some time in the elassSroom. Some of the
items were suggested by pupils in reports taken from cur-
rent megazines and newspapers. Thus, the 1tems were com-
piled 88 & result of the writer's experience over & period
of years, and représent actual pupil participation,
| In each ease, when the tests were first compiled, they
wera given to selected pupils for triasl. These pupils
ranged from sverage to superior in their ceclagsZroom work in
Bilology. Ih thig manner, items that seemed poorly woi&ed
or invalid were ﬁetecfed and subjected to revigion or elim-

ination. The tests were then gilven to an entire class, the



results studied, and further refinement mede. The final
forms were then drafted.

In addition to criticism and use by pupils, the tests
were &lso criticised by nine Blology instructors in Kanses
high schools. They were: Eﬂeanor Sirpieas, Emporia; Fran-
ces Hutchison, and Pauline Eggle of Bl Dorado§ James Ho.
Moyer,.M&nhattan; Anns Belle Costin and Roy P. Mebtealf,
Wichita North; Carl Barnhart, Wichita Bast; Carl S. Brand-
ner, Holton; BE. R. Sheldon, Amerieus. In preparing the
final forms for use in the Every Pupil Seholarship Pests
conducted by the Bureau of Eduoaﬁibnal Measurements, fur-
ther refinement was mede as an outgrowth of suggestiéﬁs
received from Dr. John Breukelman, Iepartment of Biology,
and Dr. H. B, Schremmel, Director of Bureau of Educational
Mbasdraments. Test III was lengthened by the sddition of
tWenty items wifh seemingly good resultsﬁés explained
later in.this study. |

About BOO copies of each set were mimeogrephed and
nsed in six representative Kansas high sehools,--- Holton,
Manhattan, E1l Dorado, Wichita North, Americus, and Emporisa.
Between 200 andvéoo unsable papers of each set were consid-
ered in making tabulations. Tesbulations of Bvery Pupil

Scholarship Test papers were also included.
Types of Questions

Tri the construction of the tests, four types of gques-



tions were used: l. multiple-response; 2. matching; 5.-@n-
;elated word; 4. t'rue-false. UThe written recall type of

- test was not used in order to elimiﬁate writing end the
possgible introduetion of duplicate aN8Wers.

The multiple-regponse items contain an average of
about fifteen words esch, and usuelly have five responses,
Practically all responses have some degree of plausibilitw
This is in asccordance with recognized specifications of
tegt-building.

Matching tests are composed of ten Ho twenty-five
pairs of statements, with several additional ehoiées given
' to lessen the possibility of guessing. The elements in
the second column from which seleetion is to be made, have
been arranged in alphabetlical order, & system which enables
the student to find the proper statement gquickly.

The unrelated-word tests ususlly contain five possible,
numbered choices, four of which have digtinet similarity.
The numbér of the word ehosen, unrelated to the others, is
placed in the parenthesis before the item.

The true-false statements are, for the most part,
simple direct statements. Many of them require but one
1ine. True statements are marked plus (£) and the false
statements, minus (-). This arrangement tends fo inerease
both the speed of tést—solving and the ease of comprehension
on the part of the pupil.

Complete objectivity is attempted by constructing the



tests so that all enswers are registered either by numerals
or plus oﬁ minus (£ -) placed in the parenthesis before
fhe‘number of the item., When completed, these appear &s a
column the length of the sheet, and at the left-hand side
of the pagé. |

No attempt was made to arrange the items in order of
difficulty in the experimental forms. The error study
shows a heteroganeous.relationship’between items in this
respect. Opinion differs with respect to the desirability
of arranging the items of the test in order of difficulty,
especially when sufficient time is allowed pupils to com-
ﬁlete their work. Table I indicates the number of each
type of items used in the three tests. vThe items are bal-
anced in smount among the varions +types of tests used.
This benefits those pupils who belleve they can answer one

type of question better than another,

TABLE I
NUMBER AND TYPES OF TEST ITEMS

Type of Item Test I Tegt IT Tegt III
A B A B A B

Total Items 100 |[100 110 110 100 100

True-false 35 38 33 33 30 30

Multiple Response |.36 | 38 35 35 35 35

Matching 29 24 22 22 | R0 20

Unrelated-word -~ -- 20 20 15 15

|

-Read table thus: True-false items in Test I, Form A,
number 35; in Form B, 38. In Test II, Form A, the
items number 33; in Form B, 33, etc.



No comparison was made between the scores of thils
study and pupil age, or mental rating. The tests were de-
signed for use with tenth grade pupils, and gcores used
were obteined mostly from pupils of that grade, although
the scores of all pupils enrolled in Bilology classes were
used. It was presumed that the pupils would conform to
the normel curve of probability in intelligence for pupils
of tenth grade level,



CHAPTER II
VALIDATION OF TESTS

Importance and Meaning

Validity ie defined ecommonly &s soundness, strength,
or justness. With respect ta‘tasﬁ aonstruetion! it is
commonly defiﬁed ag the'extent to which & test measures
what it is supposed to measure. The concept of soundness
or Justness emphasizes the trumeness bhetween the content of
the measuring instrument end the content of the field it
is supposed to measure. The validity, therefore, is the
most important peint for~consideration in the eonstruction
of & test. There are many elementg in validation that can-
not be treated statistically. Usually validity is specifie
rather than genersl iﬁ nature,

Criteria for the validafing of the tests of this study
include the following:

l. A gtudy of the content of Biology textbooks, ineluding
the balance between the various units of subject matter.

2, Compsrative eriteria, ineluding studies of somewhat
gimilar nature by other investigators.

3s A gtudy of the content of courses of study.

(4.‘A determination of the social utility in the terms of
economie factors, health, enjoyment of life, and so on.

5. The judgments of teachers using and examining the tests.

6o Correlation with teachers' marks. Correlation yalues



ranging from .50 to .80 are generally considered gignifi-
can‘b ®

Anglysis of Textbooks

A study of five texts used in high school Biology was
made to determine the distribution of content and approx-
imate the amount of space allotted to various bilological
units. The textsl were: Smallwood, W. M., and Others,

New General Biology; Gruenberg, Benjamin C., Elementary

Biology; Moon, Trumen J., Biology for Beginners; Hunter,
G. W., New Essentials of Biology; Meier, W. H, D., Essen-

tials of Biology.

In the intensive study mede of these Live texts, it
was. found thet all materisl concerned with animal 1life
(ineluding men) , and phases of genersl Biology stressing
faots concerning animsl life not considered under any spec-
ial unit, amounted to 1798 pages. The units econsidered
were various blological divisions such ag Crustacea, Ortho-
ptersa, Lepidbptera, Aves, and so forth. The number of
peges of subjeet matter on each unit wasg totaled for the
five books. The unit page totals were added, giving the
figure 1798. The unit per cent was obtained by dividing
the number of pages of each unit by the total number.

Table II summerizes the totals of the prinoipal units by
page and per cent of total céntent concerning animal life.

Table III summarizes in like manner the total content con-

1. Bibliography.
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cerning plant life. Table II was compiled first to vali-
date Test I, Form &, It was also used for Test II. Table
III was compiled to validate Test III and the entire se-

ries with respect to both animal and plant content. The

TABLE II

DISTRIBUTION OF ANIMAL BIQOLOGICAL UNITS
IN FIVE TEXTBOOKS

Name of Unit No. Pages Pe?bent
Animsl Biology: , ‘ :
Aves (Wild 'and Tame Birds) 136.89 7.61 %
Pisces (411 Fish) . 57.83 5.21 %
Batrachians (Frog, Toad, Salamander) 54,56 3.13 %
Crustacea (Lobster, Crayfish, Shrimp, . ,
Crab, ete. 49.82 2.77 %
Mammalia (General Facts) 45,50 2.53 %
Orthoptera (Loeust, Cricket, etc.) 40.07 2.23 %
Protozoa (Tatal) ' 32.16 1.78 %
Reptilis (Turtle, Snake, Lizard, etc ) 28,38 1.57 %
Insecta (General Facths) * 26.96 1.50 %
Lepidoptera (Moths) . 86,50 1.47 %
Hymenoptera (Bees) 26.50 1.42 %
Lepidopteras (Butterflies) 21.78 1.21 %
Dipters (Mosquitoes) 19.853 1.10 %
. Diptera (House fly) 18.16 S 1.01 %
Annelids (Barthworms) 18.24 1.01 %
Goelenterata (Hydra, Jellyfish, ete.) 16.46 .92 %
Ungulata (Tame Cattle, Horses, ete.) = 15.82 .88 %
Ungulata (Wild Deer, Bison, etec.) 15.03 83 %
A11 Other Animals 1%6.48 7.59 %
Human :
Man - Struectural 276.36 18.37 %
Man - Health, Feod, etc. 233.00 12.96 %

General (Pesots pertaining to 2ll animals
Motal ' - 1793766“‘*I63216f%

Read table thus: The amount of space devoted to Aves totals
136.89 pages in the five texts examined, or 7.61 % of. the
total pages concerning animal biologye.




TABLE IIX

DISTRIBUTION OF PLANT BIOLOGICAL UNILS
IN PIVE TEXTBOQOKS

Name of Unit No. Pages Perkent
Plant Biology:
Life Function - Adaptations. 29.0 3.14 %
Composition of Living Things, Chem.
eto. 72.8 7.88 %
- Photosynthesis ~ Hood lanufacture. 47.5 5.14 %
General = Structural and
interrelations. 187.5 13.83 %
General - Mendel, Burbank, Plant
improvement. 38.5 4.17 %
Baeteria. 66.0 7.63 %
Pungi - Rusgt, Smut, eta. 47.5 5.1B6 %
Algae ~ Spirogyra, ete. 1.0 .10 %
Bryophytes - Moss, Liverworts. 8.3 «90 %
Pteridophytes - Fern, Horsetails. 14.0 1.568 ¢
Gymosparms - Pines, Other Evergreens 10.0 1.08 %
Anglosperms - Seed plants discussed
ag general class. 8.0 «86
Roots. 54.0 B.84 %
Leaves. 58.0 6.289 %
Flowers. 71.5 7.76 %
Pruits and Seeds. 84.0 9,11 %
Egonomie Uses - Food, herbs, fiber,
pulp, etc. 41.5 4.50 %
Forestxy. 87.5 9.50 %
Dotal 981.3 100.00 %

Read table thus; Under Plant Blology, life functions
and adaptations total 29 pages in the five texts examined,
or 3.14 % of the totel pages on plant 1ife.
percentage of each item was compiled separately in the
tables. The total number of pages in both tables amounted
to 2719. 1In this ocount of peges, neither the &ppendix noy

the bibliography wee included for any of the booke.

1



The inspection of the Biology texts, end & summary of
teaching prectiece, which would be based on these texts to
a considerable extent, indicate that high school Biology
- is commonly divided into three genersl divisions. These

are:

1. General Animachiology, ineluding structure, life his-
tory, economiec value and interrelationships due to
environment. Little attention is commonly given to

rlant 1life or to man, except as environmental faetors.

2. Human Biology, including health, strueture, snd fune-
tion of the various parts and orgaens of the human
body, and environmental interrelationships of man
with both plants and animels. Here the comparative
and eeconomic ralationships of man with the lower
animals seems to be emphesized to & greatér degree

than are the relationships of man with plant 1life.

3. Plant Biology, including structure, life himstory, econ-
omic value, and interrelationships of man with gen-
eral animal life. Little attenfion is commonly
given to animal 1life or to man, except &s environ-

mental faetors.

12

In accordance with these facts, it was decided to form-

ulate three sets of tests, emphasizing respectively, Gen-

eral Animsl Biology, Humen Biology, and Plant Bilology.



Bach set was to be composed of equivelent A and B forms.
From Tebles II and III, the various units were consol-
idated under four heads, dy pages and percentages. These
data are found in Table IV, It will be noted that the com-
bined subject matter of the five textbooks is distributed
thus: Animsl Biology, 28.90 %; Human Biology, 18.74 %;
General Biology, 18.48 %; and Plant Biology, %3.88 %. In
building the tests with which this studj deals, the writer
used the foregoing percentages as partial guides for de-
términing the relative proportion of items for each of the

major divisions of subject matter.

TABLE IV
SUMMARY OF TEXTBOOK MATERTAL BY PAGES AND PERCENTAGES

_ Division. —pages. Pericent.
Animel Biology 785.97 28.90 %
Humen Biology 509. 36 18.74 %
General Bilology | 502.67 18.48 %
Plant 3Bilolagy 921. 30 33.88 %
Total | 2719.30 100.00 %

Read table thus: In the five textbooks analyzed, the
space devoted to Animal Blology totaled 785.97 pages
or 28.9 % of the total.

Comparison of Test Content with Textbook Content

A study was next made to discover to what extent the
distribution of test items of the combined forma of the

tests, agrees with the textbook eriterion, namely the num-

1%
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ber of pages devoted to eash of the four ﬁajor divisions
of Biology. These data are tabulated in Table V. It will
be noted that a very close relabionship exists between the
rer cent of space devoted to the dlvisions by the texts,
and the per cent of items devoted to each division of the
test.

TABLE V

. COMPARISON OF THE DISTRIBUTION OF TEST ITEMS WITH
THE DISTRIBUTION OF SUBJECT MATTER BY TEXTBOOKS

Divisions Tegt Text
of Biology Percentage | Fercentage
Animal Biology 29.84 % | £8.90 %
Human Biology 19.20 % 18.74 %
General Biology 17.42 % 18.48 %
Plant Bilology 33.64 % 33.88 %
Toteal  100.00 % 100,00 %

Read table thus: The Animal Biology content of the
tegts amounts to 29.84 % of the whole, as compared
with 28,9 % in the snalysis of text"books.

In addition to the balanee of subjeet matter for the
entire series, an attempt was made to preserve a proper
balance and emphasis within each group of tests. This
emphasis was to be: Test I, General Animal Biology; Test
IT, Humen Biologyy Test III, Plant Biology. The material
in Teble II was condensed under the headings,‘ Animsl Biol-
ogy, Human Biology, and General Biology, to determine the
proportion of each. It will be obsexrved from Teble VI
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that 48.72 % of the total material of this type is devoted
to Animal Biology, 28.%3 % %o Human Bielogy,QB?.Qs % o
General Bielogy. Two factors influenced the writer in the
distribution of the test items, first, the distribution of
content in the text books, ana‘secoﬁd, the common practice
of emphasizing a study of Animal Biology, other than Human
Biology, during the esrlier portion of the year's work.

The study of Human Biology commonly follows, with the study
of Plant Biplogy coneluding the course.

TABLE VI

DISTRIBUTION OF ANIMAL BIOLOGICAL MATERIAL
ACCORDING TO ANIMAL BIOLOGY, HUMAN BIOLOGY
AND GENERAL BIOLOGY.

31vision of Biology [ Pages | Pexr Gent
Animal Biology 785,97 43,78 %
Human Biology 509.36 28,33 %
. General Biology - 502,67 27.95 %
Total 1798.00 100.00 %

Read table thus: Of the total number of pages de-
voted to Bilology of Animals, 785.97 pages, or 43.72 %
concern other animals than men.

In view of these facts, Forms A and B of Test I
were built with a greater proportion of items concerning
Animal Biology and a lesser proportion of the other pha-
ses. TForms A and B of Test II likewise were built with

a predominance of items on Humen Bilology. A grpater
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number of items on Plant Biology was ineluded because of
the economic relation of Plant Biology to man.

The content of Forms A and B of Test III places basic
emphasgis on Plant Bioiogy. The data in Table ITI were
used as a basis for this test, which covers fully the entire
range of plant 1ife and plant interrelationships.

In Table VII are listed the data which show. the bal-
ance between the blological divisioné within sach series
of tests, and also for the entire six forms. In the two
columns at the right of the table, are the total number of
items composing each division of the fest, and the percent-
age of each. The test items, were distributed as follows:
Animal Biology, 185 items, or 29.84 %; Humsn Biology, 119
items, or 19.20 %; General Biology, 108 items, or 17.42 %;
and Plant Biology, 208 items,or 33.54 %o

Purther inspection of Table VII will show that the
general specificatlons Ror the distribution of test items
among the various divisions of subject matter has been
maintained not only for the entire series of tesis, but
also for each best of the group. The 137 items of Animal
Biology comprising Test I amount to 68.5 % of the whole,
end indicate the special emphasis assigned to this part of
the content. The fact that Generel Biology ranks second in
ﬁhis test, making up 25 % of the whole, shows the emphasis
upon genersl biological facts necessary in the successful

introduction of the subject.



TABLE VII

SUMMARY OF TYXE OF TEST‘ITEMS OF ENTIRE SERIES OF TESTS

Division of Test I | Test II | TestIII|Test I-II-III
Blology Landi B |& and B | A and B | Total Average
Combined | Combined | Combined| Items Per Gent
Animel Biology | 137 Items| 43 Items| 5 Items|185 [29.84 %
68,5 % | 19,54 % | 245 %
Humen Biology | 11 Items| 99 Items| 9 Items|119 |[19.20 %
5.5 % | 45,00 % | 4.5 %
General Biology | 50 Items| 42 Items| 16 Items|108 |17.42 %
<25 % 19.89 % 8 %
Plant Biology | 2 Items| 36 Items| 170 Items 53,64 %
1,00 16,27 % 85,00 %
Total Items 200. 220, | 2oo. 620
Total Per Cents | 100. % 100, % 100, % |, 1100. %

Read table thus: Forms A and B of Test I, when combined,

contain 137 items on Animal Biology, amounting to 68.5 %

of Test I; Test II, 43 items on Animal Bilology, smounting

to 19.54 % of Test II; Test III, B items on Animel Biology,

amounting to 2.5 % of Test III.

Of the total items inclu-

ded in the three sets of tests, 185 or 30% of the entire

group, are based on Animsl Biology.

L7
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Specifications for Test II caell for emphasis upon
Human Bilology. Table VII shows that there are 99 items
with direct bearing upon the human side of the subject
matter. Because of the interrelations between plants
aﬁd animals with respect to man, there is an increase in
the preportion of items covering plant and enimal life
used, animal life making up 19.54 % of Test II and plant
life, 16.37 %.

Test III is devoted largely te plant life, 170 items,
or 85 % of the total number being based upon that phase
of the work. Thé ratio of items covering plant 1life to
those based upon animal life is 208 to %04. This is the
ratio which is necessary to maintain the balance among
the four divisions as originally planned. Thus, the analy-
sis of the three tests of the series, taken separately,
shows that the balance originally designed for the entire
group has been mainteined to a high degrea.



Comparative Criteria

In addition Yo textbooks in Biology; it was felt that
there are other basic sources of material useful in deter-
mining validity. The three used here inolude, first, a
study of the blological materiasl found in current magazines;
second, a comparison with a stendardiged informational test
in Biology and, third, a conmideration of smeveral General
Science Tests with respect to their content devoted to an~
imal and plant life. ’

The first of these concerned a comparison made by
Hill,a of the blological content of current literature and
the Xansasg Oourse of 3tudy. This materisl was used as a
basis for comparing the tests of the present study with
current literature content. HIll c@nc;ud&d that if pupils
are taught only that which is contained in the Kensas
Course of‘Study for high schools, they are prepared to
read essily about 89 % of the Biology found in current
magazines.

His analysis of a large and.representative group of
magezine articles 1ndioated}§.somewham one-sided distribu~-
tion among the various phaaaé of blological ocontent.

Table VIII shows in perallel columne the percentage dia-

tribution of magazine content, texthook content me listed

2.Harry A, Hill. "A Comperison between the Bilologileal Content
of Certain Periodical Literature and the Kanmas High School
Course of Study". Thesis Study, University of Kanpes,
Lawrenoce.

19



in Table IV, and the test items of this study. It will be

geen that the test parallels much more closely the text-

book content than the magazine content, but that consider-

able agreement, nevertheless, exists between magezine con-

tent and elther of the others.

TABLE VIII

COMPARISON OF THE DISTRIBUTION OF MAGAZINE
CONTENT, TEXTBOOK CONTENT, AND TEST ITEMS

—

Divisions of Magazine Textbook Test
Biology Content Content Items
Animal Biology 52.40 % 28,90 % 29.84 %
Human 3Biology 28.828 % 18.74 % 19.20 %
General Biology 12.69 % 18.48 % 17.42 %
Plent Biology 6.09 % %3.88 % 33,54 %
Total 100.00 % 100.00 % 100.00 %

Read table thus:
is 52.4 % : 288.9 % : 29.84 %.

The ratio of Animal Biology between
the Magazine Content, Yextbook Content, and Test Items,

The following conclusions may be drawn from the data

of Table VIII:

1. Msgazines tend to cater to human interest in animsls

rather than to a well balsnced biological ™diet™.

2. The textbooks contain 2 better balanced ratio between

plants and animéls.

Z. The tests of this study stress plant bilolegy as much as

animal bilology, end emphasize a phase of the subject

not commonly obtained in current reading; namely, the

&0



information obtained from the magezine study should be
regaerded as sufficlent reason for additional emphasis

upon instruction regarding plant 1ife.

A short comparison was made between the content of .
the ?ests of this study and the Cooprider ® Biology Infor-
matién'Ezercises. The percentage distribution Tor both
sre listed in Table IZ. It will be noted that there exists
conslderahle agreement between these two sets of tests in
this respect.

TABLE IX
COMPARISON BETWEEN DISTRIBUTION OF TEST
ITEMS ACCORDING T0 OCONTENT OF COOFPRIDER

BIOLOGY INFORMATION EXERCISES AND STUDY
TESTS IN BIOLOGY

‘Divisions | Cooprider Study Test

of Biology Infoxmation Ex. | in Biolo
Animsl Biology 58 % 29.84 %
Human  Biology | 18 % 19.20 %
General Biology | 17 % 17.42 9
Plent Biology | = 27 % B3.54 %
Total , 100 % ] _100.00 %

Read table thus: On enimal biological content,
the tests of this study compare with Coopriders
Inf%rmation Exercises in the ratio of 29.84 % ;
58 Qe

Be do La Cooprider. "Information Bxercises in Bilology™,
SCHOOL SCIENCE AND MATHEMATICS, Vol. XXV, No. 8.
(November, 1925) pp. 807 = 813.



2g

4 study was also masde of five standerdized Genersl
' Seience? tests with reference to biologioal content.
They were the Powers Genersel Soiemee Test, Iows High

School Content Exsminatien by Ruch amd Stadaard,'Ganeral

Seience Test by Ruch and Popenoe, General Science Test by
Loops, and the General Seience Scale by Dvdrak. mabie X
shows the per@enﬁage distribution among the four major

divigsions in eomparison with the distribution of items in

the geversal forms of the present study.

TABIE X

GENERAL SCIENCE TESTS COMPARED WITE THE
TEST 0F TEIS STUDY

Divisions General 8tudy Teat

of Biology Soience | Jin Biology
Animsl Biology 25.7 % 29,84 %
Humen Bioelogy 2.3 % 19.80 %
General Biology . 17.1 % 17,42 %
Plent Biology C Ble6 % 38454 %
Total | 100.0% | 100.00 %

Resd teble thus: The per cent of animal bio-

logical content in the group of General Sei-

ence tests is 83,7 % compared with 29.84 %

in test used in this study.

While the purpose of the study ﬁas to ascertain the
amount of bilological information which these authors ex-
pected pupils of the eighth and ninth grades to possess,

data were also available to determine the balance between

animal and plent life, and man. It was found that the
4. See Appendix
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distribution of the content compared favorably with the
distribution in the other investigations cited. Etems con-
ceérning the humen phase of the subject were somewhat in
excess of the others, but this is in keeping with the ob-

Jectives of Genaral Science.
Content of Courses of Study

As snother measure of the validity of the tests of
this study, an exeamination was made of the courses of
study of Kansas, of Missouri, and of the Denver Publie
Schools. The purpose was to determine the nature and ex-
tent of biological units donsidered. The Kansas course of
study was used as & basgis upon.whiah to formulate the
method of procedure for two reasons: first, because it is
formulated for the immediate territory for which these -
tests are being eonatructed; and second, because it di-=
vides the year's course inte a greater number of\te&@hihg
units. These units are units of Biology content, as; for
example, Mosgquito, Mollusk, Birds, Roots, Flowers, Fores-
try, and Health. The material taken from the three sour-
ces was tallied on work-sheets and summarized under the
four general divisions of Animal, Human, Genera;,and
Plant Biology. The ocriteria were considered slong with
that secured by the study of the various textibooks, in

eongtiructing the teats. .
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While the unite from the three sources sbove named
were belng summarized several interesting points were ob-
served. Seven units of subjeet metter appeared in only
one of the three courses of study; - twenty-four units of
subject matter appeared in only two, and twenty-seven
units of subject matter appeared in all‘three gourses,
There seemed to be gneamer agreement on items concerning
plant life than on those congerning animal life, six-
teen of uhe.twenty-sev&n appearing in all three eourses,
desaling with plants. Ttems about hmnan’structure and fun-
ction appeared with sbout equal frequeney in all three |
eourses. The Kansasg and Mlésouri gourses were in high
agreement eoneerning units of animal life.

When the tallies of the various units were grouped
under the four general classifiecations, the results ﬁer&ﬂ
Animai, 47; Human, 45; CGeneral,(applying more or'less to
both plants and animels), 19; and Plant Life, 37. These
indicate about equal emphasis upon ﬁnimai, Humen ,end Plant
Biology in the three courses inspected.

Pable XI shows the percentage distribution of these
units, compared with the textbhook distribuﬁion,and test
item distribution. Here again it will be noted that
marked agreement exists. Based on thilis congideration,
two points are evident: first, that ocourses of atudy tend
to follow the same general trend that textbooks in Biology
follow; end second, that this series of <teats uhder
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consideration tend to follow the same pattern.

TABLE XI

COMPARISON OF DISTRIBUTION OF TEST ITEMS
ACCORDING TO BIOLOGICAL DIVISIONS AND
DISTRIBUTION OF UNITS OF COURSES OF

STUDY
JDivisions of | Test Study Courses Texthook
Biology Per Cent of Study Per Cent
Animal Biology 29,84 % B1.76 % 28,90 %
Human = Biology 19.20 % 30,40 % 18.74 %
Genersl Biology 17.42 % 12,84 % | 18,48 %
Plant Biology 32,54 % 25,00 % 33.88 %
Total 100,00 % 100,00 % | 100.00 %

Read table thus:i: 29.84 % of the Test Study is Anime]l Biol-
ogy, compared with 31.76 % found in the examination of
courses of study, and 28.9 % found in the exsmination of
textbooks on Biology.

Sociel Utility of the Test

The social utility value of tests depends upon the
nature of the subject matter. The lack of agreement con-
- eerning the content of the secondary school course of
study in Bioiogy, and the difference in emphasis placed
. upon the sevefal divisions of the subject, tend to confuse
utility velues. The chief difficulty lies in the determi-
nation of the ratio between factual information whioh
should be teught, and the socisl content such &s heslth,

economic faotors, enjoyment of life, and so forth. The
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controversy centers ébout the question of how much of the
"what" should be emphasized, or how much of the “Why" and
"how" should be included.

The tests were divided as to utility into three groups
in order to attempt to determine the appropriafe distribu-
tien of purely informational items, and these having a
soecial utility value., The data given in Table XTI show & |
8lightly larger per ceat of items purely informetional but
the difference is relatively small.

TABLE XII

SOCIAL UTILITY ITEMS COMPARED WITH
INFORMATIONAL ITEMS3

, Tast I Test II Test TIT
Utility Value A B A B A B
Informational b& B4 65 69 58 60
Mixed 9 8 3 3 5 5
Social 39 | 38 42 | 38 37 35
Motal 100 |100 110 |110 100 |100

Read table thus: In Test I, Form A, 52 items were
informational, 9 items were nmixed, and 39 had so-
cial utility value.
Until & more nearly:unified agreement upon biolo-
gleal content and pedagogical procedure ls formulated,
it would seem desirable to stress the informational

content on the secondary level, to a somewhat greater

degree than thé soclal.



Judgments of Teachers

Judgment of teachers concerning testing items and
the apparent value of tests are likely to vary to the same
degree that the judgments of any group will vary in respect
to factors whieh are more or less subjective. However the
Judgments of experienced teaohers concerning & test must
necessarily bear some weight in determining.the validity
of the instrument. Teachers' Jjudgments are often pooled
concerning the various items included in a test at the
time it is being constructed. This method was not used in
thé selection of items for this test, except by way of re-
finemeﬁtvafter the main body. of the test had been built.

After the tests had been administered in the several
schools, a method was devised to obtain judgments concern;
ing their validity. The teachers were asgked to estimate:
first, the fairness of the items composing the test; sec-
ond, the extent to which the entire fest covered the work
commonly taught during the year; and third, the extent to
which the test really measured the knowledge of the pupils
concerning the subject matter. This method of validation
reste upon the theory that common sense suggeats that a
test which containg items recognized'as worth while by
several teachers (the more the better, of course) must
bear some validity &s & measure. TVhen objective data are
not available, collective judgments will, of necessity,

provide the gelective criterion.



28

The following excerpts are taken from letters received
from teachers that assisted the writer by administering the

series of tests.

Frances S. Hutechison: "As to the tests covering the
material which I wish to cover in a year's work, yes.
I feel that they do that very thoroughly, as nearly so
ag any could do.

Yes, I believe that the tests did measure the knowl-
odge of the students concerning the subject matter.
-~-=~1 feel that the tests were very good ones. 4s
far as the pupils' reaction goes, that varied with
variance of sbility. Uy better pupils always were
pleasant about the tests for they liked to see where
they would rank. They, as well as the poorer students,
usually thought that they were pretty hard. Some of
them would often wonder where you found some of the
questions, but could usuelly find out as they attempt-
ed to look up those missed.”

Eleanor A. Sirpless:; MTrhese tests are fair and com-
prehensive, covering the subjeot matter satisfactori-
ly. They are definitely and clearly stated. The
various types of questlons are well proportioned and
arranged. I consider the seriaes very satisfactory.

Roy F. Metcalf: "I consider the tests which you sent
out, very good. They, however, did not f£it our sit-
uation so well because we do not stick to one text-
book. We use several reference books and outline our
course somewhal similar to the Denver plan. I am sure
they were of considerable value to our students in
theat they afforded a review, and taught them many
new facts."

James H. Moyer: "The test itself is a very fair
ganmpling of the materiel usually stressed in Biology.
In my opinion, your practical applications were good,
but it seems in some cases, the information could
not be found in the text.

Ag 1s my custom in giving sueh tests, I never looked
at the test until they were in the hands of the pupils.
We, ag a result, were a little surprised st the small
amount of meterial on humgn physiology contained in
the test."
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It may be noted that one teacher mentions the Denver
plen. Another mentions material not in the state text. As
to difficulty, source books and so Fforth, it has been
noted elsewhere that several texts and curriculsa, inclu-
ding the Denwer course of study, were used in preparing
the specifications for the test. Staﬁisﬁical meagures of
scores received from these schools ahéw.rather close con-
fbrmity, Table XIII shows the medians and ranges of these
schools on Test III, Forms A amd B,

TABLE XIIT

COMPARISON OF MEDIANS AND RANGES,TEST III,
FORMS A AND B OF FOUR SCHOOLS

School Median Range
A B A B
Manhattan 50 47 34 - 65 38 - 67
El Dorado 47 47 29 - 64 30 - 68
Wichite No. 44,4 48 28 - 60 20 - 62
Emporis 44 47 2l - B8 38 - 61
Pogsible Score - 8Q pointsg.

Read table thns.Median of Manhattan on Test A Aso
El Dorado's median was 47; Wichita FHorth's m&&
was 44.4s Emporia's median was 44.

The gcores made by the pupils of the Manhattan High
School 4id net eoineide with the impressions of the in-
gtructor concerning the field of information eovered by
the tests. Table XIV shows how well the test scores

made by the Menhattan pupils compare with their semes-
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ter grades. The correlations of:.64 on Form A and .755
on Form B indicate high velidity. The two forms of Test
ITIT were used.
TABLE XIV

CORRELATIONS BETWEEN TEST III SCORES AND
SEMESTER GRADES MADE BY MANHATTAN PUPILS

Pactor Corsidered Form A Form B
Tumber of Soores 93 , 93
Correlstion B4F.,04 | 735 £.03
Meen 48.8 49.%7

Read table thug: The correlation eoerficient

hetween the scores of Test III, Form A of the

Biology test and the semester grades of the

93 Manhattan High School pupils was .64.

Tebulations revealed that ﬁhe correlations Ffor more
than three hundred papers of Test III, Forms A and B with
semester grades were .49 +.088, and .545 +.0284, respectively.
This would indicate that the tests given were vealid meas-
uring instruments of these pupils ih Manhattan, and that
the seeming fact that there was‘considerable material not
included in the text did not prove detrimental. The same
results in general hold ih the analysis of the scores of
the other hizh schools. The conglusion ig that when the
judgments of teachérs, as revealed through échool marks,
wére treated statistically in comparison with the scores

made by their pupils, their judgments hold a high degree

of validity.
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Correlation with Teschers' Marks

Some ldea of the validity of a test may be gaineatby
ascertaining the relationship between the scores mede by
the pupils on the test and their marks messuring achievement
over a period of %ime, such as a semester. IV is generally
recognized that a eorrelation between test scores and tea-
chers' mérkings will be rather low, ranging from .40 to .80.
The Barret-Ryan S English Tesh given to 187 college fresh-
men and correlated with semester grades resulted in s cor-
relation of .66. The Iowa Blementary Lenguage Tests report-
ed by Ballingerf” when correlated with teachers’ marks
ranged from .196 to .B5H ?or 18 tests. The average of the
twelve was .40.

In this study &ll forms of the test were eorrelated
with teschers' marks for the semester. The number of
scores uséd in each cage varied but was large enough to
yield a relisble measure. These data are tabulated in
Table XY. It will be noted that the range of ecoefficients
was between .457 and .677. This validity is higher than
that of many reputable standardized tests. The iﬁdex of

reliasbility was also computed for each test and ranks com-~

5. Bs R, Barretg,mereea M. Ryan, and BE. R. Wood. "Barrett-
Ryan English Test", MANUAL OF DIRECTIONS, Bureau of Educa-
tional Measurements, Kenses State Teschers Collegeé, Emporia.

6. Harvey L. Ballinger. "The Velidation of the Iowa Elemen-
tary Lenguage Tests)'y UNIVERSITY OF IOWA STUDIES IN EDUCA-
TION, Volume VI, Number 3. ‘
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TABLE XV
TEST SCORES COMPARED WITH TEACHERS' SEMESTER GRADES

Tabulation Item - | mest T Test II | Test III
Number Scores - &4 | &4 591 593
» Form A vs.Sem. Grade| .6053 !.677 « 408
Number Scores - B 316 237 %59
r Form vas. Sem. GradT . 637 « 457 « 545

Read table thus: 314 secores made by pupils on Test I,
Form A, when correlated with thelr semester grades,
had a correlation of .603.

Summary of Validity

Considering the field of criteria presented, the tests
forming the basis for this study conform closely to the re-
gquirements for validation. ©The salient facts are given in
summary: .

1. The balance between the tests and the subject matter of
the texthooks is in close correspondence.

2. The trends revealed by a stud& of this test were similer
to the results obtained by other investigators in the same
field.

3. Courses of study tend to follow the content of text-
books. The tests were so congtructed that they harmonize

with both.

4. The tests are well balanced ag to the use of informa-~



tionel items, and items of soecilal utility.

5. Teachers using the tests have expressed satisfaction
with them as measuring instruments.

6. Correlstions with teachers' marks compsre well with
other tests widely used. The correlations between pupils’
scores and semester gradés range between .49 and .67, with

an average of .57 for the six forms.

83
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RELIABILITY OF TEST

Importance and Meaning

ﬁgmhe second important consideration in the building of
a gtandardized test is its reliability. By reliability of
& test is meant the accuraey with which the test measures
what it is supposed to measure. Stated in another way,l it
means the degree to which an individual in a group taking s
test or a number of comparsble forms of a test several times,
willl achieve the same relative position in the variousydis- |
tributions of scores. If there is a large esmount of agree-
ment in the resulting scores, the test is said to have a
high degree of reliability. If a test is valid,‘it is ocon-
gidered to be reliable, but reliability does not guarentee
validity.

Measures of reliasbility include: first, comprehensive-
ness; second, objeectivity; third, length of test; fourth,
intelligibility; £ifth, statistioal treatment of pupils’
gscores. In the building of this test, these measures Weré
constently kept in mind; and when refinement was ma&e,
questions were altered or eliminated where preliminary
gcores indicated that a change might be helpful. The study

considered in the remainder of this chapter concerns

T, CIif%ord Wooly end Psul V. Sengren. Administration oFf
the Tegting Program. World Book Co., New YOrk, 1985. D. 41.
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the menner of determining the relisbility bf the tests and
the anslysis and interpretation of the results obtained.

Comprehensiveness

Camprehensivehess is a térm‘useﬁ by Lang® to indicate

thoroughness of sampling. 4 test should be comprehensive
to be reliable. The subject matter should be covered
widely and in a representstive way. When pupils objeet o
& test and state that amy great number of iﬁems are unfair,
it means either that the teacher and pupils have not cover-
ed the area for which the test was built as & measure, or
that the test itself is faulty im construstion. The
likliheod of errer would probably be influenced by both
factors. The field to be covered by the test should be '
well defined, end the items of the test must keep within
the definition. It must be remembered that thoroughness of
gampling refers to a balanced distribution of tésting items
Withln the field selected for measurement by the test.
- In construeting this series of tests, the Biology eims
as gtated by the courses of study for Kangas, for Missouri,
and for the Denver Public Schools, were followed. Briefly
gtated, they are ag follows:

1. To lesrn how plants snd animals live.

2. Albert R. Lang. Modern Methods in Written Examinations.
Houghton Mifflin To., Boston., 1930. p. Bh.
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2., To learn the interrelationships of plants and
animals.
Be To learn how fhey depend on the world about them.
4. To learn how man has power to control them.
5. To learn how men depends upon plants and animals.

6. To learn the objJectives necessary to health.

The field was defined further by the study of texbtbook
material cited in Tebles II ahd III of this study. The
items seledted for the test, while limited to this range
- of units, were chosen so that they covered the four divie
sions of the field in & thorough and balanced manner, &s wes
shown in Table VII. It was not intended that all of the
test 1tems should be answered by any pupil, but that there
should be a small per cent of items of suffieient.difficul-
ty to challenge the brightest pupils.

TABLE XVI
RANGE OF TREST SCOERES

Pest I Test II Test III
SCORES » yA B vy B y N
Total Scoras 64782 | 2995 63856 3240 78 78
Highest Score 96 9B 106 108 80 80
Lowsst Score 13 16 12 14 48 41
Median Score 82 68 71 64 61 62
Possible Points 100 100 110 110 100 100

Read teble thus: The range of scores made on Test I, Form
4, was from 12 to 96. Ihe median on the same test was 62.



The reliability of the series of tests in this respect is
shown in Table XVI, which shows the range between the high
and low scores made by the pupils. Test I and Test II re-
sults are taken from the reports of the Every Pupil Schol-
arship Tests conducted by the Buresu of Educational Meas-
urements. Test III results were obtained from tests ad-
ministéred by the writer for the purpose of determining
validity and reliability. |

Objectivity

0 o
ObJectivity 1s defined as the freeing of the test from

gsubjective factors in scoring the papers. Objectivity
m&kes possible the scoring of papers without thé possibil;
ity of the scorer's being influenced by the writer of the
paper. Objectivity tends to meke possible the correct uéé
off but a single answer for each test item. This ineiudes
the impossibility of answering in terms of synonomous mean-
ings which frequently shade off into various degrees of
vagueness.

K This series of tests is composed of four types of |
items: multiple-response,true-false,matching,and unrelated-
word.These are answered by placing before each item a fig-
ure,or plus or minus (+ —),in the parenthesis in & col-
umn at the left side of the sheet. The elimination of the
written recsall type of item reduces the chance of using

synonomous responses. This makes possible the correct

127147

1.
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seoring of this series of tests without knowledge of the
subject matter. No subjective factor affects the scoring.
Thus, complete objectivity has been approsched in the con-

struction of these tests, & factor increasing reliability.

Length of Test

Y
One of the ehief objections to the old-type exsmina-

tions is their brevity. This factor, snd the fact that it
is impossible tovseore them impartially is undoubtedly
their chief shortcoming. Any test should contain s fair
Sampling of the subject matter tested. The larger the sam-
Pling, the more complete will be the analysis of the knowl-
edge of the pupil tes@ed. ‘In genersl, the longer the test,
the greater the reliability.

A The specifications in this series of tests called for
approximately one hundred items. One reason for adopting
fhis length was the fact that 1t was thought one hundred
test items could be énswered by the average pupll during

- the class period of spproximetely forty minutes. Also,
builders of other tests use lengths ranéing between 80 and
125 test items, which would average about one hundred items
in length.

A study was mede to determine whether forty minutes
is sufficient time for taking the tests., Test I, A and B
forms, and Test III, A and B forms, were used for this

study. Tebulations made are shown in Table XVII,



TABLE XVII
STUDY OF TIME AND LENGTH PACTORS

' Test I Tegt IIIX
Item Studied Form A form B Torm & Torm B
Number of Scores| = 322 52 vg "8
Range of Time 26-40 | 19 - 25 = b0 a8 - 46
Median Time 26 36 26 40

Read table thué: The 38 pupils wrote on Test I, Form A, The
time regquired for completing the tesgt raenged between 25 and
40 minutes, with & median time of 36 minutes.

It will be seen that half 6f the pupils finished in 36
minutes or less. This fact indicates that 40 minutes is &
valid testing time. |

The pupils taking Test I, Forms A and B, were divided
on the basis of teachers' marks into three groups: firsﬁ,

A and B; second, C; third, D and F. The purpose was %o
determine whether the 1ength.of time required seemed %o
diseriminate hetween the good and poor pupils. Tabulations
made are shown in Table XVIII. |

It will be noted that the poor students, according to
teachers' marks, used slightly less time than the stronger
pupils. However, the various medians are practically the
game- as the medians for sll pupils combined, when the pu—

pils were allowed the regulation time of 40 minutes.
By inspection of the time used by each pupil in answer-

ing Forms A and B of each test, there appeared to be a high

positive correlation.

39 .
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TABLE XVIII

RELATION BETWEEN TIME REQUIRED TO TAKE TEST
AND PUPILS' MARKS

_ Test I - Form A Test‘II ~ Porm B
Ivem Studied I8 C [P&F [E&B[C [P&F
Number of Pupills 14 8 10 14 8 10
Range of Time a5 -40| 33-40|30 -39 19 - 40 |25-40]26 - 40
Median Pime 36 26 3b 56 36 33

Read table thus: The 14 pupils whose classroom marks were
A and B required 25 to 40 minutes, with & median of %6 min-
utes, to complete the test.

Apperently, from the above considerations, 40 minutes
is sufficient time to allow for the administering of these
tests.

The aeffect of the lengthening of = test is shown by
& trial made of both forms of Tést I1I, in which fhe length
was increased from 80 to 100 items. The corrélation be-
tween the A snd B forms based upon 559 papers of the origin-
al test of 80 items was .687. Using the Spearman Prophecy
Formula, it was ascertained that the addition of twenty items
should produce a correlation of .73. The tests were given fo
78 pupils and their scores computed on the basls of their
performance on the original 80 items, end on the total of
100 items. 4Yhe correlation between Horms A and B on 80
items was ,64; on the total of 100 items it was .70, with

. an index of reliability of .836.

This experiment shows & marked increase in reliability
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by the addition of 20 items and compares well with the cor-
relation computed with the Spearman Propheey Formula. Re-
petition of the tests, which proce&ure would have the ef-
feet of doubling their length, should produce & correlation
of approximately .82. These facts tend to indicate that in
the cagse of the A end B forms of Test IIT, at least, and
probably in Tegts I and II, 100 items is s desirable length.

Intelligibility

Intelligibility refers to the clarity of the test;
1tenms and of the instructions to the pupil, explaininghﬁhé
procedure in marking the responses to the items. The work
of olarifying the items was accomplished, in part, by @b-
taining the judgments of pupils who wrote on the trial
forms. Teachers® critiecisms were also utilized. While
this method of obtaining reliability was not stressed at
the time of the construction of the tesfs, the way pupils
responded would seem to verify phe intelligibility of the

tests.
Statistieal Treatment to Determine Reliability

The scores made by pupils on a test may be used o
determine the relilability of the testing instrument. The
meagure most commonly uged is the ecoefficient of correla-
tions, obtained by one of three methods: first, by the use
of eguivalent forms; second, by dividing a single form into

two parts, correlating the total correct responses of the



0dd items agaimst the totel correct respenses of the even
items and “stepping up"'the coefficient by Ehe Spearman
formula; third, by repeating & single form wlthin a few
days and gorrelating the two trials. All three methods
were used, in rart, in obtaining the relisbility coefficients
of this series of teats.

T The weork required in building standardized tests is
such that their xeliability (theif validity, of course,
being assuﬁed) is muech higherithan the average tests oon-
structed by the olassroom teacher. Monroe? found that
stenderdized tests which he studied, have an average coef-
ficient of .67. Buch4 gtudied 149 tests whose averagé
reliability coefificient was .694.

The following gquotations are given coneerning the
signifiean@atof‘the coefficient of reliability.

Smith and Wright5; The significance of a relisbility

coefficient is somewhat debatable; however, the fol-

lowing statement may be generally a@eapted. A relia-~

bility coefficient ranging from:

.95 to .99 is seldom attained in standard tests.

.90 to .94 is highly desirable in testing.

«80 to .89 represents some of the best tests now

. on the market.
<70 to .79 represents many tests now on the market.

8. W. 8. Monwoe, J. C. DeVoss, and ¥. J. Kelly. Bducation-
al Tests and Messurements. Houghton Mifflin and Go.,

Boston. 1984 D.

B. L. H. Smpith, and W. W. Wright. Tests and Mesgurements.
Silver, Burdette and Co., OhioaZo. 198B. D. 37
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.69 and below is not satisfactory for individual
measurement. Tests with such relisbility
coefficients are used in group testing.

Ruch and Stoddard® state: A relisbility coefficient
ranging from:

«95 to .99 ;‘Vgry high; rarely found among present
segts.

«90 to .94 ~ High; equalled by a few of the best tests.

.80 to .89 -~ PFairly high: fairly sacocurate for individ-
ual measurement.

.70 to .79 ~ Rather low; adequate for group measure-
ment, but not very satisfactory for individ-
ual measurement. B

Below .70 - Low; inladequate Ffor individual measure-
ment although useful for group averages and
sechool surveys.

MeCall 7 states:

A olass score for a class of ordinary size will
be sufficiently relisble for most purposes even though
the test's self-eorrelation is as low as .55. If
used to make judgments concerning individual pupils,
the self-correlation should be above .90.

Kelly 8 states: A coefficient of at least .50 based
upon datse from a single grade renge, should be re-
quired for purposes of group measurement, of at least
.94 for purposes of individual mesasurement.
Correlations were made of the three sets of tests,

using Form A end Form B. The index of reliability was
found by taking the square root of the coefficient of sor-
relation in each case. Table XIX gives the results.

It may be noted that the correlations between Tests I,

6., Giles M. BRuch, and George D. Stoddard. Tests and Meas~
urements in ‘High School Instruction. World Book Co., Kew
York. 1927. p. 166.

7. William A. MoCall. How to Measure in Edusation.
Maemillan Co., New York. 1388, D.BL10 “‘%TI”"‘- ATL.

8. Trumen L. Kelley. interpretation of Bducationel Meas-
urements. World Book Co., New YOrke. L9&7, De &11.
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IT, and III are .699, .645, and «687, respectively. While
the Test IT correlation is in the middle 60's, the other
two are on the verge of .70. Congidering the preceding
statements coneerning relisbility coefficients, it may be
observed that the series of tests under considerstion meet
the requirements for testing instruments to be used in
group testing. They might also be used for individusl
testing where the results are not expected to be the sole
détermining factor.

Self~correlations were also used on all the tests.
The results of thése, besed on the correct odd scores.
| compared with the correct even scores, are shown in the
second and third sections of Table XIX. These were "step-
ped up™ by the use of the Spearﬁan formla 9 for the cor-
rection of error. The averages of the coefficients of the
4 and B forms of the three tests are .81, .826, and .785,
respectively. These coefficients indicate that one would
secure reliable results from the use of the two forms.

From the epplication of the.Spearman Prophecy formmla,l?
- 1t would seem that repeating any test, thus doubling its
length, would yield a reliable result, sinee the computed
coefficients of relisbility would then be .82, .78, and .81,

respeetlively.

9., Henry E. Garrett. Statisties in Psychology and Education.
Longmans, Green, and CO., N6w Y0TK. L98B6. pp. A69-271.

10. TIbid.



TABLE XIX

CORBELATIONS BETWEEN FORM A AND FORM B

Test I

‘Test II | Test III
Number of Scores 246 234 559'
r Form A vs. B .699 £ .648 T .687 %
Index of Relisbility (A/B)| .8B6 «804 .828
Number of Papers 200 334 238
Cor. Form A (0dd vs. even)| .709* .68 & 597 &
| | .019 087
Coef. of Reliability 83 «809 . 747
Index of Reliability «91 .899 864
*State Test.
Number of Papers 123 193 237
Cor. Form B (0dd vs. even) .662 X M3 T B4 E
_ «014 «022 «089
Coef. of Reliebility 796 « 843 723
Index of Relisbility .892 «916 #8651

Read table thus: The relisbility coefficient obtained by
correlating the scores of 346 pupils on Test I, Forms A
and B, was .699 -} ,018. The index of reliasbility is .836,

and so forth.

gelf correlation of Test I, Form A, is .83.
Compared with the self correlation

reliability was .91.

The coefficient of reliability obtained by
The index of

of Test I, Form B, which is .796, there 1is a difference of

«034 in favor of Form A, and so forth.
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The index of reliability was computed for each form,
as may be noted from able XIX., This measure is defined
as the méximum value which the réliability coefficient can
take. It tends to indicate the correlation of the true
scores representing.the actual abilities of the pupils, if
it were possible to mske such scores. The range of the six
results extend from .804 to .916. The average of the re-
sults for each test is as follows: Test I, .879; Test II,
.873; Test III, .847. An index of reliability such as is
given here indicates substential reliability.
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CHAPTER IV
INTERPRETATION AND USE OF RESULTS

The only velid reason for the construction of & tost
is for use as a messuring instrument. fhe interpretation
of the results obtained through the use of the test is the
faetor of chief interestto the teacher. Ihe arrangement
of the test upon the paper, economy factors of cost and
time required in the grading of the papers, and the case
with which seores may be compiled and recorded, are essen-—
tial sfeps in the satisfactory use of any test. Thesge
latter congiderations have been secured in’thia group of
tests by compactness of arrangement of items, the omis-
sion of drawings, consecutive numbering of items, and the
elimination of weighted snswers. Time of’scoring the
papers ranges from one to two minutes each. Simplieity

and sccuracy have been sought throughout the study.
Development of Norms

Tegt secores, in themselves, have no meaning unless it
19 possible to interpret them adequately. For this test
the raw scores may be interpreted into perxrcentile scores
by use of the percentile norms listed in lable XX.

The percentile scores for lest I and Test II were
computed by the Bureau of Educational Measurementes for
uge in connection with the Every Pupil Schoiarship Teste.
It will be noted that they are based on from 2995 to 6478



TABIE XX

PERCENTILES OF THE FREQUENCY DISTRIBUTION OF THE
CLASS SCORES REPORTED FOR EACH TEST.

Test I Test II Test IIT
Form A[{Foxrm B Form A] Form B Form A| Form B

Pogsible
number
of points | 100 100 110 110 80 80
Highest

Sacore 96 95 106 103 68 68
99 % daia
noet exceed| 89 91 Q7 93 a7 67
95 % did
not exceed 82 85 210} 86 62 64
90 % did
not exceed 78 8a 87 8l 59 61
80 % did
not excead 73 78 82 75 bb 58
"5 % did
not excesad 71 76 80 ! 53 b6
70 % did :
not exceed 69 74 78 71 b2 b4
60 % did
not exceed| 66 71 74 67 49 bl
B0 % dia J
not exceed | 62 68 71 64 a7 48
40 % aid :
not exceed 59 65 68 60 45 46
30 % diad ,
not exceed 155) 61 65 b7 43 43
25 % dia
not exceed 52 b9 63 56 43 43
20 % dia
not exceed 570) b6 61 b3 41 41
10 % did
not exceed 44 50 56 47 38 38
B % aid
not/exoeed B8 45 B0 43 B35 36
1 9% did
not excead | 30 3b 41 36 30 33
Lowest

Score 13 16 18 14 a8 &8
Tgtal

cores

Reported |6478 [8995 63856 B840 392 260

Tead Taple thus: In Best I, form A, there are LU0 points
possible. The highest score mede by any pupll was 96; (con)
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pupil seores for the various forms. The number of these
scores was adequate to give the percentile norms for these
forms & high degree of reliability.

The percentile sdores for Test III were compubted by
the writer from the seores obtained on these forms in the
schools where the tests were used for experimental purposes.
The number of these scores was, of course, insufficlent to
provide norms whose reliability is very high, but they are
valuable ag tentative norms.

It may be observed from Lable XX that the Hwo forms
of eaoh test ara.in reagonable agreement. Error oouhts
indicate that the exchange of a few items between A and B
forms would practically equate the two equivalent farms'in

respect to percentile score values.
> T:anslation of Scores into School Marks

By use of the percentile table,test, scores may be
readily trenslated into school marks. First, it is neces?
sary to coanvert the raw scores into percentile scores which
are then easily translated into school marks.

To do this, it is necessary to décide more or less
arbitrarily what each school mark shell meen.in terms of
percentile scores. In the translation mede in Table XL,
it is assumed that the following interpretation shall be
mede: for a percentile soore of 90 or more, give a mark of

A; for a percentile score of 76 to 89, give a mark of B;

(from p. 48) 99% did not exceed 89; and sy on. The medisen
goore wasg 6£.




for a percentile score of 25 to 75, glve a mark of C; for

s percentile score of 10 to 85, give a mark of D; and for

& percentile score lesgs then 10, give a mark of F,

/(

If the suggested plan were accepted for & class, 1%

would be a simple process to convert all scores for a class

into school marks by use of Table XXi.

PTABLE XXT
SUGGESTION FOR THE TRANSLATION OF SCORES INTO
SOHOOL MARKS

School Tegt I Pest II Tast III

Mark , ‘

' A B A B A B

A 78 spd | 82 =nd|87 and |81 and| 59 and| 6l and
Percentile score | above | gshove | sbove| above above| above

90 or higher.

B | wy - |81 - |86 - |80 - |58 - |60 -
Percentille score 71 76 | - 80 73 b3 56

of 75 ~ 89.

v 70 - 76 -« |79 - |72 - |52 - |BB =
Percentlile score b2 59 65 55 42T 42

Of 25 et 74. ' p

D 51 - B8 - 68 - B4 - 41 - |41 -
Percentile score 44 50 515) 47 ' 38 38

Of 10 - 24-

P 43 and |49 and|b4 and| 46 and| 37 and |37 and
Percentile score | lower |lower |lower | lower | lower |lower

of less than 10

Read table thus: A pupil meking a score of 78 or above on

Test I, Form A, would be given a grade of A; a pupil making
a score of 71 -~ 77 inclusive would be given a grade of B;
and so forth.

50
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Uses of Tests

The extent to which a test mey be used depends upon
~ the resourcefulness of the teacher. This test, with its
three forms, may be used 28 & measure in any way thet the
average standardized test may be used. Primarily, it may
be used to measure achievement of & class., This is the
‘most common use of tests. The results mey be transleted
into school marka as previoﬁsly indicated.

A second use for which the test is valuable is to de-

- bermine ability. The combined results of Forms A snd B of
either test, supplemented by other class data, shounld in-
dicete with fair relisbility, whether e pupil is doing pass-
ing work. ‘

A third use would include the comparison of Blology
classes in the same school, or between different gchools in
the same or different school systems. Such uses were dis-
covered valusble in the Every Pupll Scholarship Tests where
& large number of schools competed.

A fourth use might be of a disgnostic nature. By mak~
ing an error count, the resourceful teacher should be abhle
to determine which pupils need remedial attention. Since
the test 1s divided into three groups, there will be = three
points in the year's work where thie may be done. Thia
diagnostic use may be extended to the resectloning of
clasges into groups of equal ability. Where thie cannot be

done, sectioning within classes might be accomplished.
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CHAPTER V
SUMMARY AND CONCLUSIONS

An examination of the meterials of this study will
indicate the following resulte and conclusions:

1. The teﬁﬁ,lasjaﬁmsfrueted, fulfille its purpose of
messuring achievement in Biology, especially in Kenses
sand the mid-gontinent ares. |

2. The test, as constructed, is enﬁiraly‘ohjaetive, bath
as to method of recording puplls’ responses, and ag to the
method of seoring.

3. The test, as comstructed, follows accepted methods
in obtaeining validity.

4. The test, as constructed, shows high validity :
when the seores are eorrelatad‘wiﬁh,taaqhers"marks.

5. The test, as constructed, éhowa gubstantlial reli-
ability ey is indicated by the coefficlents ef reliability.
It appears to be a reliable meagure of group achievement,
or suitable for individual messurement when sccompenied by
other measures of sbility. '

6. The ﬁeéﬁ, as constructed and used in the State Every
Pupil Test, has percentile norms of goed relishility.

7. The tests, as comnstructed, aie adaptable to the meny
requirements demanded by the classroom teg@h@r, as group
testing, diagnosis, and so on. :

8. The tests, a® counstructed, have proved their merit in
the Bvery Puplil Scholarship Tests conducted by the Buresn of

Educational Measurements, State Teachers College, of Emporia.
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ARPENDIX

Part T

The percentils secores and other information given in
Table XX for Tests I and II were taken from the following
gources:

l. For Test I, Form A:

Sohrammel, H. B., and MeIntosh, H. W., "Report of the
Thirteenth Bvery Pupil Scholarship Gontest, December 10,
1930". Kensas State Teachers College, Bulletin of Informe-
tion. Fumber 87, Januery, 1931.

- &a PFor Test I, Fer@ B

Sehrammel, H. B., and Davis, Vera, "Report of the Seven-
teenth Nation-wide Every Pupll Scholarship Test, January
10, 1933". Kansas State Teachers College, Bulletin of In-
formation, Numbar‘lls,‘ﬂebruar&, 1933.

3. For Test II, Form A:

Scﬁrammel, H. B., and McIntosﬁ?G"Report of the Fourteen-
th Every Pupil Scholarship Contess, Harch 85, 1931"™.
Kansas State Teachers College, Bulletin of Information.
Number 95, April, 1931.

4. For Test II, Form B;

Sehrammel, H. E. and Davis, Vera, "Report of the Eight-
eenth Nation-wide Bvery Pupil Test, April 5, 1933". Kansas
Stete Teachers College, Bulletin of Informetion. Number

121, April 1933.
5. Por Test II1I, the percentile scores were complled from
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fraguency distributions made by ﬁhé’writer from scorea ob-

tained fram several high schools.

Part I1I

The Genersl Science Tests, to which reference was made

. on. page 22, are listed as followsa:

1.

Be

ds

Dvorek, A."Genersl Science Scale™, Public School
Publighing Co., Bloomington, Ill. 1984.

Buch, G.M., and Popenoe, H.F. “General Science Test",
World Book Co., New York. 19R3.

Ruch, G.M., aud Stodderd, G.D. "Iowe High School Content
Examination”, University of Iowa. 1924, 19856,

Powers, S.R. "Powers General Science Tesgt", Teachers
College, €olumbis University, Hew York. 1987.

Toops, H.A. "General Science Test B@prinﬁ“, SCHQOL
SCIENCE AND MATHEMATICS, Vol. XXV, Ne. 8. 1925,



TBST I * FORM A ,, J 56

EVERY PUPIL SGH ;

siest

Thers,

yack and work on the |

Answer the |
parts first, Go |}

You will have ex- |

> 1

C ¥y 9
¢ 10
4 3 11
C y 12
« )13
( ) 14,
< > 15
( ) 18
P 17,

tly 40 minutes.

DIRECTIONS:
& best answer to the statement in the parenthesis at the’
Nt of the statement,

- 3 ) Biology is a:

: IThn this sample, “seience” is the correct answer. The num-~
eY in front of the word “science” is 3. The fligure 3 has-
een placed in the parenthesis, .

. One of the most useful birds to man is:

. The group to which gnawing mammals b ]ong is

Msammals breathe by ’rheans" i
‘racles. 8. gills. 4. pores.’

. The number. of legs on -true inseets is:
2 six,

. 'The chela is an organ of the:

_3 ‘blood tissue.
. The term “altricial” refers to the young of the:

. To kill a sucking msect use a'

PAIH

PART I

Place the number of the part whlch makes

1. habit. 2. education, 3. science.

The larva of the house fly is usually found in:
1. flesh, 2. wood. 3, filth, 4. samd. 5. water.

1. jay.

2. eagle. 3. grackle. 4. hawk. 5. owl

. The" adaptation for food-gathering by bees is.

1. tongue. 2, proboscis.

3. palpg. 4. chela. 5. tu-
bule. .

1. rodents. 2. mollusks.
nids. 5. aves,

3. raminants,

. A valuable natural enemy of the mosquito is:
8. Thalessa fly. ‘4. dragon

1. robin. 2. starfish.

fly.

L Tangs. 2. spis

5.'stor

‘1. eight.
3. four. 4. two, ,
1. crayfish. 2. frog.

3. lizard. 4. beetle. 5. oyster.

0. The special groups of tissue e¢alled ganglia are

1. .musole, “tissue,’ 2. bone . tissue.

4. nerve tissue.

composed of:

1. fish, - 2. horse. 3. robi.n 4 chlcken 5. ‘elephant

1. stomach poison.
2. bran mash. 3.

palnt. 4.
6. Paris green. : .

. A group of similar cells with similar. funotion is a:

1. tissue. 2. orgun. 3. system. 4 orgunism 5. tu-
mor.’

. Tehling's solution is a test for: 1. cellulose 2. fat.

3. protein. 4. starch. 5. glucose. - 5

Tube feol are characteristic’ of ther 1,
2. amoepa. 3. starfish, 4, amyﬂah. 5, bat.

‘olam.

,,,,,

gethert 1. gumrlm.
4. neurons;

. The antennag . of an . insect nra attachad to:

1. thornx. 3 chela. 4, mandibles.

5. hepd,

The stage of growth ol' the cell following fertiliza-
tion 18 1. blagtula, 2, pupa. 3. chrysalis. 4, gas-
truia. 5. medulia, ~

2. abdomen.

“’san OONTEST

Bureau of Eduoationu.l Mea,summents : ;
Kansas State Teachers: College, Emporxia.. .o

BIOLOGY
* By John R. Willlams, Emporia High School
Emporia, Kansas

) 24,

) 29. The living madterial found in

) 30. Iodlne is used as a test for
v et Befaty 4.0 protel .

. contact poison.
‘ - (,.) .31, The insect whic

‘ “)‘ss.'

. %Possible ~points‘ .............. 100

" Number Wrong
and omitted

..................................

iy 18, An‘insect which shows wartiing’ coloration iy the:

1. butterfly. 2 wnsp. 4 ant.

3 grasshopper.
5, aricket. ‘

} 10. The best method: of: eradicating n'nosqudtoes g

L.smoke. 2. poisoning ;3. trapping. . 4 pouring
oil o Water 5. raismg goldﬂsh

) 20,

1 sea.-am\

) 21, A“nymph is a
moth. )

iksect "4 pupa.

S L

N 22, An amoeba. obtains oxygen by:

cles. .
tion.

) 23, Molting is an important process in the life history
of the: 1. hydra.:2 »a.ss;hopper 3. cabbage but-
‘ 4 ﬁsh 5. tu 1

2 tubm 3 gills

) 2B,
. paraslte
5. sport.

4. hyhrld..

‘erayfish. ©
) 27. Insects breatﬁ :
a. 4. !

) 28, The pa.1r “of 'fin _
hind legs of ma.mmarls s
3. pelvw. g ,5

&1

1. blood."
topla.srn

2. Tymphi 8 'soliition

1, sug

crop is-thHe: 1.
4..apple tungus

) 34,

(3) Deo 31. (4) Ja«n 81 ,

S

) 86 VQIY Young fish are called: 1. fry. 2, spawn.
8 S’cale 4 nymph. 5 suckers. 6. sunﬂsh '

17 bae-

) 36, 'I‘he simplest group of -animals 13 called
prolozoa.

teria. 2, germs. 3. chloroplusts 4.
5. inseots.



PART IL

CDIREUTIONS: Tn the parenthesig in tront of Column
place the number of the word or phrase found in Column I
thal matches it or makes a true statement,

(a)

, Column I,
The study of animal life is called:

t )3
( ) 38. Absorption of oxygen into the cell:
( ) 3% The nutrient containing the element nitrogen: Column IL
( ) 40. The living material composing all cells: i
: 1, antenna 13. metabolism
rowth with marked changes in
€A ]S%ilggii?g:stages of growth W 8 2. breathing 14, metamorphosis
( ) 42, Polsons used to control insects: 3. Chapman 15. molting
( ) 43, Hair-like vibrating organs of small swimming ani- 4. cilia 16. ornithology
mals, ‘ , ¢ 5 comstock 17. parasite
() 44 é\xrllmoregrafnism that lives on, or at the expense o 6. entomology 18. protein.
( ) 46. A body regnlator necessary to diet: 7. environment 19, Dl‘0t9plﬂjsm
( ) 46: The nafural removal -of the outer covering of an 8, fat 20. respiration+
organism : S ‘ 9. heredily 21, spawning .
() 47. Tendency to resemble parents: 10. insecticide 22.' vitamin
() 48, The study of bird life: . 11. Jordan . '23. zoology
¢ ) 49 The laying of eggs by fish: © 19. Lazeal
('Y 50. The act of bringing the air into the lungs; 1
( ) 51, The man who died while attempting to prove the
- -.cause of yellow fever:
¢ )52 An eminent: American authority on fish:
( ) 53. An eminent American authority on birdsy
o (b) |
i o Column X, . Column 1I,
( ) 54, Amphibian (¢ ) 60. Ingectivora 1,.ape 7. mole
( .) bB8. Aves’ ) ( ) gl. Lepidoptera 2. beayer 8. paramecium
(") b6, Carnivara (,' ) 62. Primate 3. bee (Honey) 9. robin
( ) 57. Crustacea = - ( ) 63. Protozoa 4, butterfiy 10, skunk
( . ) 58. Diptéra ¢ ) 64 Reptilla 5. crab | 11, toad
(.- .)09, Hymerioptera (. ) 65 Rod\ent,; .8, housgefly . .. 12. turtle
‘ PART TIL :

DIRECTIONS: Read the following sentences carefull
front.of .the statement, as in eXample A
it as in example B.. Make the +4 and the ~ small and clear.

Examples:

( ) 66, Animal-life ,'ié entirely‘ dependent upbn ﬁla.nt-life
T e pa6aL Bt pla
(M5 6T7A cell cahnot exist alohe:’ » 0> ¢
( ) 68. Crustaceans are so-called bescause of their hard
©:,  outer. covering. T : .
( . ) 69, Insects are more injurious to -human welfare than
snakes. )
( ) 70, The paramecium moves by means of its tricho-
. cysts.
( ) T71. The San Jose scale Is a beneflcial organism used to
eradicate the boll weevil,
( ) 72, Gill slits are common to all vertebrates at some
stage in their life history.
( ) 73. The gall fly is an important agent of pollination
of plants,
( g 4. Codling moths are enemies of young cod fish.
) 95, Tl_}e‘young;frog swallows the tail it had as a tad-
pole. : .
( ) 718, Worker bees can replace a dead queen by the de-
; velopment of a fertilized cell.
() 77. The malarial protozea are scattered by the bites
of the anopheles mosquito,
( ) 78. Fnzymes are injurlous forms of protozoa,
¢ ) 79. The frog has gills in the tadpole stage. .
) 80, Audubon is noted for his careful classification of
mammals.
() 8L, Matter can neither be created nor destroyed.
() 82, Major Waller Reed was p noted ornithologiat,
¢ ) 83,

(+) A; Apples are good to, eat.,
(—) B. Potatoes growy on trees,

All birds are beneficial to man,

(
(

(

) 84

~

85.
886.
81,

y. If a statement is true, place a plus. (:l-) in the parenthesis in
ple A below, If the statement is false, make a minus (—) in the parenthesis in front of

Insects spread plant diseases.

Insects form the most numerous single class of
animals, ,

Biologically, man is classified as an animal,
Head lice are the most important of the external

" human parasités,

88.

89.
90.
o1,

92,
93.
04.
95,
98,

97,

98,

99,

Since careful studies of the breeding habits of fish
have been made theére is little danger of the suppy
being depleted.

The life cycle of man is fundamentally similar to
that of the frog or fish. }
The food habits. of the skunk make it decidedly
beneficial to the farmer,

Insects with complete metamorphosis are termed
altricial,, ,

The faching fly spreads Texas fever among cattle.

The tail fin of the catfish is named the, chela.
All mammals give birth directly to the offspring.

Sponges are plants hayving animal characteristics.
Single-celled animals have life processes similar to
the more complex types, '
A balanced terrarium is 4 situation in which land
plants and animals continue to live together in-
definitely with relationship of interdependence.
The mammals are the class of animals most high-
ly beneficial to man.

The indifference of the public permits the killing
of benefleial birds,

100. The control of insects has become an internate

fonal problem, i
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Papers must be scored according tol 37, (23
this key. Give one point for each cor= '
rect answer. An omission is counted 38. (20
as an error. See special directions for 39. (18
scoring on “General Directions.” Cut 40. (19
off the answers and paste the narrow 4. (14
strip on a card board. Thiz will be a ’
good scoring stencil, 42, (10
Pogsible score: 100 points. 43' (4
PAGE 1. PAGE 1 '
PART 1. PART I. 44. (17
Column I, Column XL )
- \ 45. (22 |
18, (2 46. (15
l 47. (9
19. (4¢ 48, (16
49. (21
! 50, (2
200 (1§ 51, (12 ’
1. (3 N 52, (11 f
21, (3 53. ¢ 3 ‘
2. (5
y 22, (4
3. (1} 54. (11
i ! 55, ( 8
] ' 23, (2| 56. (10
& (1 57. ¢ B
58. ( 6
58. ( 3
L 2, (§] 80. ¢ 7 ,i
B, (4 61l. ( 4 '
' . - .62, (1
A 63. (&
] 64, (12
8. (1 65. ¢{ 2 ‘
i 26, €5 i
7. (2 :
8 (1 L 27, ¢4} PART IIL
9. (4} © 28.(3 8, (+
66. ¢+ 85. (+
: 10. ¢3 ; 29. (5 g; 2: 86. (+
' 87. (+
k. (4 69. (4
t v 30. 2 88 (—
70. (—
® (1 3. (2 T. (— 89, (+ ;
; 12, (+ i vu. (4 ;
1. (5} o 32. (3 3. {— 1, (— ]
w3 6. (— 93, (— r
t \ - :
| 16, €2 N 3. (5 8. (+ | 9. (4 :
! ' 95, (—
g ) 3. (3] T+ | 9. (+ b
. 18, (6 | ‘% 78, (—| o (4| '
) 0.+ } !
‘ . 86, (1 ) 80, (— [ ) i
w1 : : 98. (1
:1 3. (4| 8L, G § ‘
82. (=1 29, (+
] \ 83, (1

H : 100, (+
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and’ Work on the

is: L fomﬂc. ,

2. geetie. 8. hydrochlerie, 4. nitrio,
wroas gy eltede, o

-.,» Possible : soore ...

' Number wrong

“{i 6thers. ‘“You witl Have ‘€x- | and omitted ...
actly 40 minutes, BIOLOGY - R
By John R, Williams, Emporia High School, FINAL SCORE ......onerrrrnmen
Emporia, Kansas. - i
Name ..o Jeermmerereresra e sa ae e anan e e AQe e Grade ....... diresibitiresnnneeaes
T ORI U PR Teacher .............. arseaedgahiannnbbisbanbine Chnmaeb st s
.................... srrsiasnnnemneneennen s SEALE Lol Date ...ooiireremigponranenes
- ¢ ) 19. Spu‘aoltzi7 are sbreathing. organs. of; 'L cra.yﬂsh.
it b L g i ‘2. insects. 3. birds. 4,-f 5. mammals,
“DIRECTIONS: iRlace the number of the part which makes ‘ - Rl Aofrogt:; 5. manm
the .statement in the parenthesis before ( ) 20. The man who applied the term “cell’:30 the units
" P of structure of tissues was: 1 Hooke. 2 Darwin.
ALy ~ 8. Jenner. -4. Pasteur. 5, Koch: " '
¢ 3 ) Biology:is a: '“1 habit. 2 education 3 science ( ) 21. The test for sugar:is: madembyjtreating the material
this sample, “‘selence” is the coxrect answer. The num- with: 1. copper sulfate, 2. ipdine. 3. Fehling's
the word “sclence” is 3. The ﬂgure 3 has been placed < solation. 4:"nitrie’ acid. 5 ferro ate.” =
m the parenthesis. ‘ ¢ ) 22, The most "serious’ insect pest
) ‘1, chinch bug. 2. corn ear swomm.’
£ the mosquito. ‘is usually found in: ... 4 European borer. 5. grasshop
b Alth, . 4 fleshi. 5. water. ¢ )23 A game-birl rapidly’ be
't n by which the orayfish L erow. 2. hawk. 3. wild
- 2. chela. 5. turtle dove., .
. ( ) 24, The sharp pointed D!Q.iection,s at
! "oi‘der to which house ﬂies belong is: 1. ho- . ers on the inside of the gills of fish are ca.lled
moptera. 2. ﬂll’m 3 lepldoptem.. ‘4. hemiptera. "1, arehes. 2.fins.. 3. .covers: 4. slits.: 5" X
R i Bile “rﬁhopoer R » ( ) 25, A bird with;jong, sa/inng wingsis
) amoebd obtalis okygeh by means of its: 2. swallow. 3. English sparrow
wspf"rmes g 1ungg 3. cell wall, 4. stomata. 5. turtle dove. , o
o sty rBergilles ol )26 The bird which llves largelyiéri#ants”and wood
} W ppei‘ side Of an insect is called: “:'borers:is the: 1. wren. 2. flick ’
lateral.” 3. inferlor. 4. dorsal. 5. sub- 4. oriole. 5. phoebe. I
Sy ( ) 27 One of the ‘insects okt Uu 1 to’‘than"1s  the:
ey w16 Exiergy of-notiomis na:med 1 potentia,l. 2. spon- L ladyhug. 2. houséfly. "3v‘Wwodd borer.' 4. cicada,
taneous. 3. okganic. 4. kinetic. 5. inorganic. 5. termite.
C-:0¢7 7:/The term: “praecocial” refers to the young of the: ( ) 28 A valuable n
1. turkey. - 2. robin. 3. .crow:: : 4. .owl, 5 canary.
. A group of . tissues acting together a8 & unit is R
" termed: 1, a system. 2.am orgamism. 8. a tumer. ¢ ) 29 Plant lice ate
., A organ, B.a chain, 1 e &b
9. Todine' solution is a test for: - L. stm'ch. 2 fat. : * . W
3. protein.- 4, sugar. 5. cellulose . ) 30 A parameciy
‘ oy transpia
endages - are characterlstic -of - the: 5, gills,
. bird. 3. mammal. 4.snake. . 5. lobster. ¢ ) 817 'The!spécialized orga.n by which the érayfish cap-
C ) 1l1:#Therfertilization: of & reproductive-¢ell ‘brings to- tures food L
,:catalysts. - 2. chmmosomas. :3. enzymes. 3 riandiblel 4. and
( ).32,The changelundergone Lduring thé: pupa. /stage is
called: 1, @,vqlugon. 2, 3. .photo,
1. ra.t.. 2. mbblh 3. luvn. 4 rattlesnwke 5. skunk ,synthesis, 4. osmiosi
C i ).413: Theibest: method of eradioating house flies is: ( ) 33, The date when it was proved that yellow fever was
1, destiruction ‘of breeding' phwes. 2 trapping. oatried by thexmosquito.wass:: (1) woo. {?) ‘1115,
8. poisoning. . 4..swatting,. . (8) 1850, (4) 1900,;.,(5). 1818
«{ ) r14;'The stage In the life history of o louse kndwn asa  ( ) 34 ‘The special Map;gt\gg qfﬁ 00¢ l-vg!sips is
“nit” is the: 1., eg'g' z. lnm 8. pup& 4. adult _located on the: 1. tongue. .3« front feet.
- Br:nyanph, : 4. rear feet. 5 nose, o
< D 15 Molting is an important process in the life hiatory « ) 35 A bird with s hooked uppér beak is thé: =1, Eng-
et Do ofthed 1ofishiy z. turtle. 3 hydra» 4, crayfish, i lish ‘sparrow. 2. 1obim.: 3ilowl 4/ orlolu. B. wren,
5. mammal. | (. ) 36, The number of divislons characteristic of the bod-
! ) '16.'The gas -prévided ‘the cells by respiration fs: les of insects is: L.two. lahma 3 !ow'. Ay flve,
: #7 1” cwrbon dloxide, | 2. hydrogen. 3. oxygen. 4. nit- 5. seven,
rogen. 5. helium, ¢ ) 37. The exoskeleton is oharactaristio of: 1. amphibi,
Ly, .A. parasitic inseot s the: 1, house fly. 2. butterfly, ans. £, vertebrates. mammals, 4. birds,
. +..3, carriom heetle. 4, grasshopper. 5, head louse, 5. crusinceans,
<) bls‘lThe‘ 'noid used by bees and ants when they sting (

) 38, 'I‘he walking appendages of & orayflsh are attached
o't .

he: 1, thorax. 2 chela. 3, abdomen. 4, head

5. uropod.



PART II. P i ' . PART XKL

{DIRECTIONS: In the'parenthesls before each item of‘ Col~ ‘ DIREC'I‘IONS' Read the following sentences carefully:: ¢
umn I place the number of the word or phrase. found:in, e statément is true, place a plus (+) in the p&renthq -he-

Column IT that matches the item or makes & true statement, fore the statement, as in example A below It the, getatement

is false, make a minus (—) in the parenthesxs before it,as in
ldzample B. ‘ ‘ JuE

P

Column I Column. II. ‘
NELI R I R G it Eygmples .
( ) 38 The organism which in its 1 altrieial’ © ° (+) A. A frog is an animal.
early life is attached to the (—) B. All animals have wings,
i 2. bud s L oaa
gl of & fsh | “ ) 63. Th ba protects itself by means of trich
i . The amoeha protects i cho-
() 40, The animal group that com- 3. carnivora. ¢ cysts.
petes most with man for , o410t ageﬁt " () 64. Ants commonly have but one adult queen i in a ool
domination k ony. o
i 5. cecropia ;. () 65. Especially formed structures that assist in ‘food-
( ) 41. Animals f{hat  spend their o getting are termed, ‘i@de{.»tatlons v
sy Winters at g considerabled dis-‘ /6. cobra ( ) 66. Since birds are more active than other vertebra.tes,
! faimice 1 from - thelr st _ gt ‘ O oxidation is carried:on'more rapidly b
. homes L " ‘ L T dinosaur L« ) 67. Batls reprodiuce by laying and hatéh eggsy ™
“ i A“ i b L R A N
42 "An area set as1de for the pro- -8, external ( ) 68. Crayfish will kill and eat goldfish, in'‘an quarmm
tection of w11d hfe is ca.lled a parasites ( ) 69. The beaveris an inseot-eating ianims :
I (. ) no. Dlgestlon mvolves both phys1ca

9, female . .. - change. ‘
) 71, The Guernsey is a leading beef breed Of ‘cat le.””
) 72. Birds hibernate 1n winter, ,
1 Ireshwatm ¢y 73.’;Young hatchery 'fish. that have’
clam " ‘ 'care for themselves, are’ cal
g s ()4, The cerebellum of thé Ir
12, frog e veldped.
‘ \ . Transient b1rds spenq only the

’ locallty

s Uy Y8 Hawks and owls are valuabl 3, 1
14, horned toad , preventing rabbits from becomin gnace,

res that 1ts nucleus be

G anet: :
Aoy Y ,united,thh & 10: g‘lape Sugar

& 1% ’J'g‘xja's'shopper

finsects {,...2,77- Wood, borets are examples: of Tound,worms,
s ( ) 8. The separatlon of the sperm nucleﬂzbrom the con~
16 1nte1na1 , . . tents of the egg cell, is,called fertilizagion.;

pn;rasites o ﬂ);,'795 ~The outer.slimy layer-onsfish fo
with impurities in water. o
a. root, the part; usecL ist BE :vslfl 1eopard (;..) 80. Imsect: pests sre,best controlled by:th& discovery
; . and protection of:their natural enemies.?
(...).81. "Homo sapiens” is the- species name of the horse.
1 ; g 19, 'Mexican beetle ( ) 82. Birds sometimes spread disease, - :
) 50. A common insect belonging R ( ) 83 An ornithologist 1s one
t’o the order orthoptera. ‘ "“ 20. migratory toot Inseets.t. e
s Lo o ( ) 84. Plants manufacture the cc)mplex*
21 nerves RIS by animals. ‘
( ) 85 Because of structiire, man is classed ¥ a mammal,
( ) 86. Reptiles have four metamorphxc st;ages if ‘their
23, pancreas . oo lifechistory, oot
(- ) 87..HMuman disease: may be caused, by; pl'OtOZOELL
-(++)- 88, Many animal cells contain'little or protoplasm
() 89, A host is an organism'upon’ which' pa.rasite lives.
(

: ‘ ) 90. Several .of the rodents are commonly used a$ hu-
55. 'I‘he parasites that a.ttack 26, preserve Jio . man. fodd. i

e _caterpillars are R (. ) 91 The most important life function of an organism
56. Ganglia -ave commected wlth " 27. protein cav, iz abllity to reproduce successfully.

pon contact

() 48 Birds whose young are "','13 male

teits required

22 opossum

t_he,

.24, parcupine

28 praécoeial

other parts oi' the body By 3, p ython () 92. Vitamins change starch irito sugar:
( ) 93, Sexual reproduction results from.the union- of a
€ )57 ~The name ‘of ﬂ common. bt~ 29, reclamation ... sperm nucleus with an egg cell,
terfly -* project « 2 o4, Mammals inhabit only the temperate ‘zones of the
(.- ) 68, A common lizard found in. ‘ o carth, .
U, westrcentral United . states ig. 80, Rodentia () 95. Arsenate of lead is a poison common]y used in
the ‘ water to destroy mosquito larvae..
o | > 3L San Jose seale () 96, Cerfain inherited traits of plants and animals arg
( ) -69, "The gxeatoat use of water in reproduced in definite I
ihe bOdM is as a 82, solvent ' 'ofpthe plant or anr;malprop9rtlons in the oftspring
. ! : : ¢ ) 97, “That all living animals ‘and plants have had liv-
¢ )0, 'géfd }ennko considered most 33 sperm nucleus ing parents,” is termed the "Law of Life.” ' =
PV 1 () 98, Small children are naturally afraid of snakes.
¢ ) 6L, An imporfant digestive gland . 3% Uger swallow- () g9, A tervarium is a place where clagsified :Anseet colr
‘ S . tadl o  lections are kept.
() @2, The order to which gnawing ‘ ¢ ) 100. “Plumage” refers to {he hairy coveﬂng of mam-

animals belong 3b: twig mals.
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Papers must be scored ac-
cording to this key. Give one
point for each correct answer,
An omission is counted as an
error., See special directions
for scoring on “General Direc-
tHons.”

PAGE 2.
PART I1.
Column I.

39, (11

40, (15

41, (20

Possible score ... 100
PAGE 1. PAGE 1.
PART 1. PART L
Column. 1. Column I,

1. (b 19. (2
2. (3 20. (1
3. (2 21, (3
4, (3 22, (4
" b (4 23 (3
6 (4 24, (5
7, (1
25, (2
8, (4
26, (2
9. (1
10. (5 21 (1
11, (2 28. (4
12. (6 29, (3
13. (1 30. (2
14, (1 31 (5
15. (4 33, (2
16. (3 a3, (4
17. (5 34 (1
18. (1
35, (3
36, (3
37, (b
38, (1

42, (26

43, (33

44. (17

45, (10

46. (17

47. (22

48. (36

49. (1

50. (13

51, (18

52. (31

53. (5
54. (12

65. (18

56. (21

57. (34

58. (14

59. (32

60. (8

61. (23
62, (30

PAGE 2.
PART 111,
Column II

63. (—
64, (—
86. (+
66. (+

67, (—
68, (+
69, (—
70. (4

71, (—
2, (—

3. (+]

4. (4
5. (—
8. (+

M (—
8. (—

19, (—
80. (+

81, (—
82. (+
83. (—

84, (+

85, (+
86. (—

87. (+
88, (—
80, (+
90. (+

9. (+

92. (—
93. (+

M, (—
95. (—

98. (+

97, (+

98, (—
99, (—

100, (-

59
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BIOLOGY

By J ohn R Williams, Emporia 3ngh School
: Emporla, Kansas &

of the statement,

(3 ) Biology is .a: 1, habit. 2. education. 3. sclence,

"In this sarple, “science” is the correct answer, The nym- ’
Jin front of ohe word“séience” is 3. The figure 3 has .
en@;pluoed in-the;parenthesis,

A valuable oF

... L fish, 2. ‘horse, 3. robin. 4. chicken. 3, dee;'.
43, The houde iy {s known to spread: 1 yellow'F
2. typhmd 3. ‘ma,la,rla 4, mumps. 5. influen

‘ | The ‘substance in the body in which difets foens :
3. endoapenm.-

tered is: “1."lymph. 2. cell wall
4 blocd. 5. protoplasm.
) 5 Meat eating animals are classed as:
ous. 2. h’el‘bivetous
B. praecocius...

N, omnlv
3. carniverous. 4. g'tega.'x‘lo'ué

3. pneumonia. 4. tuberculosis. 5. smallpox.

.Y 1, Reothairs. absorb- plant-food materials by:
l.osmosis. 2. photosynthesis. 3. capillarity.
4, transpiration. 5. synthesis,

) 8 Rice is high in: 1. protein, 2 carbohydrmte
3. fat. 4. mineral. 5. vitaniing,

) 9. The mosquite which' @ar!
1 hymenoptera. 2. culex.
5. aedes.

)} 10. To kill a sucking insett #ise+a:

poison.
) 11 Pood is absorbed from the small mbeSMne ‘by #h’ew
' ; Filli. -2, ‘lactedls. 8. corpnscles 4, pa.n‘creas.
duots.

) 712 The -enzyme which :makes sprotems soluble is

ptyalin,. 2. hydnochloric acid.
4 steapsin 5. amylopsin.
) \ﬁl3 ‘Whe . -discovered, the..germ . .of tube‘nculosis?
i1, l.eenswenhoek.. .2, ,Kooh.,‘ 3, Stiles, - 4 Pasteur.
5. Harvey. .
) 14, A group of -similarrcells with mila,r funct;ion is a:
1, tumor. 2. organism. 3. ,systefm. A utissue 5. or-

gam,

) 15 Fehling’s solution 48 - a Wst for: - 1. cellulose.
2.;glucoge. 3. .starch. 4. protein, 5,.fat, .

) 18, The fertilization of a veproductive el brings to-
wether: . d..gamglia, 2. ohnomosomes S:tmzymes-

3 4. neurons. §. sperm cells,,, ,

) IM. Muscles are attached to ,bones by 'means of:
1, mesenterles. 2. llg’aménts ‘8, -tendons,., 4, vili,
5. segments. -

;7 18. The glement which distlngulshas proteins, from
starches and fats is: . iron. 2. potassium, 8 cal-

-3, trypsin.

‘ clum, 4. 'sodlwm, 5, nittogen, -7
) 19. The hammer, anvil and ‘st rrup bones’ are x’c))und in
‘;htla‘ 1. ear. ‘2. Delvls. 8, “'mose, 4 Shoulder.
hand, cod

) 20, The stage -of grewth of the eell following . tentiuza-
lion is: 1, blastula, 2. qupl 18 ohmsulls 4. gas~

‘ trula.. 6. :modulla. ¢

) 21. Molting is an important Ju’axprocess n tho life hig-

d :the upint mehAmoﬁéér '
est answer to the statementiin’ the' paventhesis at ‘the:,

ural enemy of the mosquito is the RRRTEE
robi.u '2.'starfish, 3. Thalessa fly. 4. dragon fiy.. .( .
he“term *“altticial” refers to the young of the:;, . .

1 diphtheria. 2 malaria,

1 -gtomach: poison; |
2. paint. 3, bran mash, 4, Paris green. 5. contaot

‘E~ .vp!
(2) 1. peaoh.

8. grasshopper.
2. skin.
2. fat.

1. lungs...

.
¢ )23 Iodine is used a8 a test for. 1. sugar.
3, protein. 4. starch. {5 witamins,
( ) 24, An anima] whose temperature remaing nearly the
same g8“Watiot its environment is saidazﬂo 8
1. dormant, .2. cold-blooded. 3 ed,
4, retrogressive. 5. hibernating.
Seed-producmg plants are ¢l
phytes, 2. thallophytes.
4, pteridop‘h 8. 5, geotroph

by the; 1. a,opta. 2. asoending

: artery. 4. jugilar veln. 5, p

¢ . ) 27. The habitat .6f adult tape worms ig
. tesiinep. 2, .qman’s xidneys.

4. water. 6. gFound.

. The portion .6 dicotyledonous

growth: occuxs, is called:

8. xylem. 4, ghloem. 5. pith, ST

., Milk séurs’bedéuse of: 1. age. 2. wmmﬂh 8..hac-

teria. d,& thunder. 5, protozoa,

. Reproduction’ resulting from the ot of 4 sperﬂ\

and an egg is called; 1, budding, 2. fission. 3. cell

. division 4, asexual. 5, sexual.

Prol 0bd manufacture by green plants
fogmosis. 2. transpiration. 3. respi-
nthedis. 5. analysis.
acteria, men:

) 34. ‘Severe cases of: ”diﬁh‘ﬁheﬁw
‘ e ofs silaantitoxing.
4 qua.rantlne " N

The word mmelmy 0. s, ‘loak" b )
1it, Hence a fg" h@g wbeem )plaoed n me nm‘enmesis

2, duck. 8, gume"’ :
89,4 ghesp. 2. gont, ‘8. ‘Hothe. 4. cow.
& mrtln

) 40. J" ‘b‘rdﬂ B m 3. 411193.

0 48, :L oob_ % stem, .
) 48. 1, house-ﬂy. 2. mouquib

: me fly, 4 ood-
ellﬁﬁ‘mobh« 8 Wasp: . ’ d




s N . grasshoppet. . ( ) §0. 1. Mver fluke. 2. tapeworm. 3. hookworm,
S )M % i?,ﬁ;‘}y'. Zbee 3. wasp. 4 ErastomRsY: . 4. trichinella, 5. amoeba,
¢ )°4. 1. labrum. 2. lablum, 8 maxilla. 4. mandible. (- ) Bl ; c&rgbh;m:.{ﬂghtgglﬁnal bud. 8. medullary ray.
: KN s . pith. 5. ,
C )48 E: ﬁ‘éﬁm. - 9, plasma. 8. serum. 4. corpuscles. ( ) b2 é’ trg;pliln- 2. steapsin. 8. amylopsin, 4. lymph,
... b.fibrinogen.. - . . ‘ . phyalin.
« )4 2, 1sluga.r.g:!x.lm',eo.rch. 3. enzyme. 4. fat. b, protein. ( ) 83. é neué‘pﬁ. 2. ganglion. 8. eranium. 4. cerebellum,
Womug 4 wWane . medulla,
€. )48 éregl;yrcgd;draéng?r athyroid. 3. thymus. 4. pen ¢ ) b4 1. cornea. 2. irls. 3 retina. 4. lens. 6. sinus.
late ar. 8. inclsor. 4. cuspid. 5. bl- ( ) 56. 1. diphtherin. 3. diabetes. 3 tuberculosis,
e :‘:‘ugﬁlﬁt& 2. molar. 8. tne P 4. pneumonia. 5. asthma.
PART IIL
DIRECTIONS: Declde what part of the body each disease
" Jisted {n Colurmn I chiefly affects. Then find the name of
this part in Column II and write its number in the paren-
' ' " “tHesls before the name of the disease in Column I Next,
find’ $h: Column III, an important symptom of each disease
and write its number in the parenthesis following the name
N of the disease, .
- Column I, Column IIL Column I11,
e 12. degeneration et
i o to; 1. bones S
pwgt{qfl . : Sysp m 2. digestive tract 13. excessive urine contain=iuv . .
¢ ) 56. Adenolds B7. ¢ ) . 3. lungs ‘ . ing sugar o
ey BR Aleatiall 59 ¢ ) - une ‘ , . 14. enlarged thyroid gland
(+ ) 58, :Alt;q’holxsm ’ A 4, nerve centers and hody : 15. general debility and
( ) 60. Appendicitis., - 6L C ) tissues. : senemia
(€ . Diabetes’ 63. ¢ ) 5. nasal pharynx 16. intense paln near right
i B : . 8. pancreas . groin . o
( .66. ¢ ) 7. red blood corpuscles 17. limekdeﬂclency and hone
67, (& ‘ weakness
¢ ‘( ) . 8. thyroid gland . 18, obstruction of nasal
' . ., 880 ) 9. throat and tonsils 7 passages .
. Maldria ST e ) 10. upper intestine 19. persistent cough
) i X " C s () 11. vermiform appendix 20. periodie. chills
Rickets ’ *21;'swollen sore throat with :
‘Scuryy 5. ) ™ fover.
.. Tuberculosis ML C) 22. ulcers in mouth and di-
: s o : “gestive tract.
e PART IV. ., . .

NN AA A A~ ~ e~~~

7y 8.

') 80,

«
(
(

‘)88#

- elear.
o Examples:

The best natural method of Insect control is the

protection of our bird life,

The structure of the -amoeba ‘15 such that it 1llus-

trates “division of labor.”

Carbon dloxide waste of animals is necessary to

the welfare of plant life.

The root hairs are the true absorbing organs of

the plant.

The stem of the leaf is called the lenticel.

Pepsin is an enzyme secreted by the panecreas.

Carbohydrates contain a high percent of protein,

Worker bees can replace a dead queen by proper

feeding of a fertilized cell.

The San Jose scale is a beneficlal fungus used to

eradicate -the boll weevil,

Iron is necessary in human dlet to maintain a

proper blood supply,

The retina 1z a layer or coat of the cye, composed

of nerve cells,

Zoology is the study of animal and plant life,

tThe skeleton of man s classifled as an oxoskele-

on,

Enzymes are Injurious forms of protozoa.

Auxglant grows by Incrensing the number of its

cells,

) 98, Yeast 13 a small, one-celled animal which causes
fermentation.

} 94, Matter can be nefther created nor destroyed.

)19,

) 81.
) 82.
) 83,
) 84,
) 85.

) 81
) 88,

) 89,
) 80,
) 81,
) B2,

(
(
(

—~ o~ ~ ~ o~ o~

—~ o~

-

)
)
>

o

- e

N N Nt O

» DIRECTIONS: . Read the following sentences carefully, If, Lo
a statement is true, place a plus (4) in the parenthesis in : " ;
i. front.of the statement, as in example A below. If the state- . ‘
-~ ment s false, make & minus (—) in the parenthesis in front
. 'of it-as in example B. Make the + and the — small and

(4+) A:Apples are good to eat. «
..(—) B, Potatoes grow on trees. ‘

95. Major Walter Reed was a famous omitholo‘gikt.
96. Insects spread plant diseases.

97. The Schick test shows whether one 18 susceptible
to the poison from the germs that cause diphthe-
n ;

a. .

88. The poisons formed by the burning of tobacco
have never been found to be heneficial to the
human body.

99, Glycogen changes to lactic acld in the muscle dur-
ing muscular activitiy.

100. The life cycle of man is fundamentally similar to
that of the frog or fish, ‘

101. The bones of the pectoral girdle are well pro-

tected by muscles,

Grasses arg. classed as dicotyledonous plants.

Transpiration is the process by which plants ob-

., tain water through their root hairs,

104, The Thalessd fly spreads yellow fever when it
bites man,

108. The house fly spreads typhoid by biting people.

108,

A food is a substance which when taken into the
body, supplies energy and bullds tissue,
Ruminants are “cud chewing"” animals.
Tuberculosis may be inherlted, )
Duroc-Jersey cows glve the highest percent of
butterfat of any breed,

Influenza s an old disease, appearing in all parts
of the world. -

102.
103.

107,
108.
109,

110,
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26. (6

27. (1
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PART 11,

36, (2

an. (3

3. (2
39, (3
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43, (3
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Possible score

EVERY PUPIL SCHOLARSHIP TEST 110
[Directions:  Answer the April 5, 1988, .. SR T o
»easmst parts first. Go Bm'em! of Rducational Measurements
‘ba.ck any('l work on the’ Kansas ‘State Teachers Cﬁlleg'e, Emporla Number wrong
others. ou will have ex- and omitied .....cminnimarern .
actly 40 minutes. BIOLOGY
i By John R. Williams, Emporia High School, FINAL SCORE o eamrtrrananerenen
. Emporia, Kensas, T TR e
321 ¢ 41 - U nAZE e N GLAAL eecninecmeacerecncmarnaranane
163 s oo SR TQACKHEY ... eeeecececneeeammmn i aemmememm o amannn
0 2 N SRS State e, Date e
s PART L - ) 179, 2Boiz;les,ﬁare bound together at joints hy: 1. muscles,
DIRECTIONS: TPlace the number of the part which makes ies. endons. 3. sutures. 4. ligaments. 5. mesenter-

the-best answer to the statement in the parenthesis before
the statement,

( 3 ) Biology is a: 1. habit. 2, education.

3. science.

In this sample, “science” is the correct answer, The num-
ber of the word “science” is 3. The figure 3 has been placed
in the parenthesis.

() 1L
« ) 2
« ) s
¢ ) 4
«C ) 5
¢ ) 6
« )y "
¢ ) 8
«C ) 9
¢ )10

¢ )1
¢ )12
( )13
« )14
¢ )16
( )16

, Milk cows are classified as:

. A disorder caused by bacteria is:

A valuable natural enemy of plant lice. is the:
1. cicada. 2. aphid. 3. ceckroach. 4. lady bug.
5. cricket.

. The term “praecocial” vefers to the young of the:

1. robin. 2. sparrow. 3. pigeon. 4. erow. 5. quail.

Rats are known to spread: 1. malaria. 2. geiter.
3. scurvy. 4. typoid. 5. bubonic plague.

. The form of protoplasm composing the main body

of a cell is: 1. nucleus. 2. cytoplasm. 3. endosperm.
4. vacuole, 5. nucleolus.

1. primates. 2..roden-
4. ungulata. 5. carnivora,

1. diphtheria.
2. malaria. 3. hook worm. 4. goiter. 5. rickets.

tia. 3. insectivors,

. F'oods are absorbed into the cells of our bodies by:

1. synthesis. 2. osmosis.
duction. 5. digestion.

3, transpiration. 4. re-

. The food containing a high per cent of protein is:

1. potato. 2. apple. 3. hominy. 4. butter. 5. egg.

. The mosquito which carries the malarial germ is

the: 1. aphid. 2. aedes.
5. diptera.

3. anopheles. 4. culex.

. A contact poison is commonly used to kill the:

1. ariny worm. 2. potalo beetle.
4, San Jose’ seale. 5. grasshopper.

3. codling moth.

. Fats are absorbed from the intestine into the:

1, lacteals. 2. veins. 3. capillaries. 4. spleen.
5. liver.

."I‘he enzyme secreted in the saliva is: 1. ptyalin.
9, trypsin. - 3. hydrochloric acid. 4. steapsin.

5. amylopsin.

. The man that originated vaccination for smallpox

was: 1. Xoeh., 2. Jenner, 3, Lister. 4, Darwin.

5. Audubon.
. A group of tissues acting together as a wunit of

structure is called: 1. a cell. 2. a system 3 an

organ. 4, a chromosome.

. When @ substance containing starch is treated

with iodine, its color becomes: 1. red.

3. green. 4. brown, 5, blue.

2. yellow,

. The female reproductive cell is named: 1. ganglion,

2. sperm. 3. ovuni, 4. neuren. & nuclous,

) 20.

) 21

) 23,

) 24,

) 25,

) 26.

) 27,

) 31,

. Digestion of food‘.‘ is completed in the:

. A plant that reproduces by budding is:

. The element especlally required to form haemo-

globm of the blood is: L irom. 2. sodium. 3. cal-

cium. 4. hydrogen. b. oexygen.
. The carpal bones are found in the: 1. wrist.
2. shoulder. 3. face. 4. fingers. 5. ankle,

The double-walled, cup-like group of cells which
forms one stage of growth after fertilization of the
egg Is named: = 1. chromosome. 2 blastula.
3. gasirula. 4. gamete. §. meduila.

Adolescence is an important stage:in the life of:
1. insects. 2. man. 3. frogs. 4. birds., 5. carnivora,

" 1. esopha-

gus. 2. trachea. 3. stemach, 4, liver. 5. intestine.

The chemlca.l‘used to test for proﬁem in a fodd is:
1, ;iedime. 2. Fehling’s solution. 3. nirtrlc acid,
4. sulfuric acid. 5. glucose.

An example of a cold-blooded” anima.l iz the:

1. Iﬂppopotamus 2. clephant, 3. bear. 4. fish.
penguin.
An example of an anglosperm plait 1s: 1. ferm,

2. moss- 3. bean. 4. pine. 5. fuhgus,

The fat enters the blood stream in the human
body by way of: 1. Villl. 2, thoracic duct 8 venm

cava, 4. aorta. 5. esephagus,
The hookworm usually enters the human quy by
way of the: 1, mouth. 2, nose. 2 hands. 4. feet.

5. intestine,

. The tissue of plant stems which carries’water up-

ward is called: 1. cortex.

2. cambiunt.
4. phloem. 5. pith. :

3. xylem.

., The chief element supplied by milk, used by the

human body is: 1. iron. 2. czubohydlate 3. jodine.
4, sodium, 5. calciom.

1 yeast.

2, amoeba. 8. hacteria, 4. hydra. 5. aves.

The process by which. the cells of an organizm ob-
tain oxygen is called: 1. breathing. 2. respiration.
8, chemical union, 4. dialysis. §. transfusion.

. The disease which causes the highest American

death-rate is: 1. tubercnlosis, 2. smallpox, 3. soar-
let fever. 4. heart disease.

. The process of food manufscture in plants is:

1, transpiration.
4, respiration.

2, digestion. 3, photosynthesis,

If one is susceptible to diphtheria, it may be proved
by: 1. the Schick test. 2. the Dick test. 3. vaoel-
nation, 4, quarantine. 5, cnlture,

When glycogen is used i muscular -activity, the
substance formed as waste 1y called: 1, mineral
ash, 2. liver sugar. 3, lactlc acld., 4. diaslase.



) 45, 1, caudal fin. 2. chela. 3. uropod. 4. maxllliped,
5. mandible, .

1. artery. 2, vein. 3. plasm. - 4. trachea,

PART II o €

niREGTIONB: In the parenthesls write the number of the .~y 45
word unrelated to the others.

5. esdph

v " ‘ . Agus. ‘
Example; (2) é.‘ 1;;%;:&1; 4. ok, 3, plum. 4, cherry. () 47 L vitamin, 2. pepsin, 3. ptyalin, 4. try
The word unrelated to the others is “oak,” because it {s not 5. steapsin. . L
a frult. Hence a “2” has been placed in the parenthesis. ()48 1 liver, 2 thymus. 3. gastric. 4. salivary, 5.
( ) 36. 1, epithelial., 2. conneetive. 3. cardiac. 4. auricle, creas. )
B. epidermal, ( )49, 1. perlosteum, 2. perieardium. 3, peritoneum,
{ ) 37. 1. absorption. 2. mastication. 3. execretion. 4. re- 4, perigtalsis. 5. pleura. _
production. B6. irritability. ( ) 50. I culex. 2.diptera. 3. anopheles, 4, aedes.”5; sle-
¢ ) 38 1. bulb. 2, corn. 3. seed, 4. tuber. 5, rhizome. gomyia. )
{ ) 30. 1, Hereford. 2. Holsteln. 3. Jersey. 4. Ayrshire. ( ) 5L 1. terminal bud. 2. lenticel. 3. leaf scar. 4. bark, -
5. Brown Swiss, ‘ B, cambium. . L
( ) 40. 1. butter. 2, lard. 3,ocleo. 4. lean meat. 5 cream. ( ) 52, L. trypsin, 2. haemoglobin, 3. plasma. 4. Iymph
( ) 41, 1, crayfish. 2. clam, 3. crab. 4. lobster. b, shrimp. 5. corpuscle. )
( ) 42. 1. epldermis, 2. palisade. 3. lenticel. 4. stomata, ( ) 53. 1. cartilage. 2. meuron. 3, marrow. 4, medullary
B. chiorophyll. canal. 5, periosteum, '
( ) 43. 1. wood borers, 2. potato beetle, 3. boll weevil. ( ) b4. 1. cornea. 2. tympanum. 3, cochlea. 4. semicirg
4, carrion heetle. 5, May beetle. lar canal. 6. eustat;hmn tube. : :
¢ ) 44. 1. swallow-tail. 2. monarch. 3, sulphur, 4.cecro- ( ) 55. 1. diabetes. 2. goiter, 3. dwarlism. 4. malaria,
pla. 5. buckeye. 5. rickets. . ‘
. PART III,
DIRECTIONS: Declde what part of the body cach disease
listed in Column I chiefly affects. Then find the name of
this part in Column II and write its number in the paren- )
thesis before the name of the disease in Column I, Next,
find in Column IIT an important symptom of each distase
and write its number in the parenthesis following the name
of the disease, .
Column X, Column 11, - Column IIL
Location Sympton 1. any tissue or organ 12. .choking, spasmodic cough
( ) BB, Cancer )6 2, blood and nerve tissue 13, eruptions with yellow pus
( ) 58, Dwarfism ¢ ) b9. 3. hody tissues and respiratory 14, fever and loss of mind
() 60, Influenza ¢ ) 6l tract 15, fever, pain, inflamed bronchial
( ) 62, Mumps ( )63 4. lining of abdominal cavity tubes
{ ) 64. Peritonitis ( ) 6b 5. liver 16, infllamation of dbdominal tigsue
() 60. Rables ( )67 6. muscles 17. inflamation of muscle tissue
( ) 68. Scarlet fever ¢ ) 69, 7. muscles, nerves, or respiratory 18. pain in bile duct =~ |
{ ) 70. Smallpox ¢ )7L tract 19, short stature, often imbecile
(¢ ) %2. Frichinosis ¢ )3, 8, regions of growth 20. sores or enlarged tissues .
{ ) 74, Gall stones ( ) 15. 9. salivary glands 21. sudden, high fever and red rash
( ) 18. Whooping cough ¢ )77 10, skin 22. swollen glands
L1, throat and trachea 4
PART IV, () 93. Mold is caused by a microscopic protozoa.
DIRECTIONS: Read the following sentences carefully, If ( ) 94. Energy can be neither created nor destroyed.
a sgtatement is true, place a plus () in the parenthesis be- . i e 1
fore the statement, as in example A below. Tf the statement () 95. Robert .Koch introduced vaccination for smallpos.
is false, make 8 minus (—) in the parenthesis before it, as in () 96. Plant diseases may be caried by seeds of plants, ,
example B. () 97. The Dick test detects susceptibility to germs of
y Exsa'lzplgsf " tmal scarlet fever,
. T0o n animal. . :
(i) B, All agima?s have wings. () 98. Experiments indicate that poisons of burning tor
bacco tend to injure eyesight. .
() 78, The Tachina fly causes sleeping sickness, () 99. An excess of carbon dioxi i
. dioxide is the chief cause of
( ) 79, The organs of man illustrate “division of labor” in- fatigue of muscles.
an organism, () 100, Tt Lias been di d that undulent fever is ar
( ) 80. Aninial life can live independently of plant life. " old disease. scovere ab unchulent fever 1s an
( ) 81. Carbon dioxide is obt lants thy
the leaves, gas is oblained by plants through () 101, Muscles are attached to bones hy ligaments, ,
( ) 82, The petiole is a part of the flower. () 102, Food is absorbed from the intestine by the process
( ) 83 Bteapsin is an enzyme scereted in the stomach, of osmosis.
( ) 84, Caseln 13 a protein compound, () 103. Alcohol has the properties of n food.
¢ ) 8B I)rong hecs sime of the male sex, () 104, The use of polson sprays is dangerous to bird life.
¢ ) 88, The irichinella is a beneflelnl parasite, ( ) 105, Diseaso cpidemics commonly follow periods of
¢ ) 87 Todine lia nccesfa%fy in human dlet to malntain warfare,
proper hone growth, () 108, Dlsease iz always caused hy either bactefin of
¢ )88 AsL‘_Igmutism ia the adjustment of the oyn to near protozoa. v i bacteria
. and far sight. . () 107. The lfe functions of the human are similar {0
() 89, Dolany is Lo study of plant lfe, those of any other mammal,
¢ )90, Mllmﬁlmp iﬂ ghe hody are commonly found in antag- () 108. Cerenl crops are classed os monocotyledons,
nistic: pals, () 100, Stomata permit the ; hr the
( ) 01, Bnzymes aro Uie secrelions of duckless glands, epidcl'mispol‘ leuve;. pasange of gases through th
C )0 The cells of a plant inerease iu size but not . ¢ ) 110, The cambium {s the porlion of the stem which

aumber,

makes possible the increase in diameter,
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TEST IIT * FORM A

Directions: Plece the number of the part which mekes the

best answer to the statement, in the parenthesis at the

’

front of the steatement.

(2} Biology is &: 1. habit. 8. education. 3. science.

In this sample, "science" is number three and the

corract answer. The figure "3" has been placed in the

parenthesis.

( 4) 1. Corn stems are classified according to structure

(2)
( 3)

( 2)
(1)

( 3)
( 4)

( 2)

( 3)

2.
B=-

4.

5.

8.
9.

( 2)10.
( B)1l.

( 2)12,

( 4)13.
( 4}14.

ag8: 1, dicotyledon. 2. diadelphous.

3. trifoliate. 4. monocotyledon.

Not required for the germinatién of meeds:

1. water. &, light. 3. heat. 4., oxygen.
Brightly colored flowers are usually pollinated
by: 1. birds. 2. wind. 3. insects. 4. water.
b. rodents.

The portion of the stem where growth in diameter
occursi 1. Xylem. 2. cambium. 3. phloem.

4, hark. B Pitha

Cells divide by a process oalled: 1. fiassion.
2. digestion. 3. photosynthesis. 4. union.
aggimilation.

. The Irish potato is a: 1. bulb. 2. corm.

5. tuber- 4:‘0 aeadi 5-’ rhizomeo .

The name of the process by which plants give off
water vapor: 1l. regpiration. 3. evaporation.

3. gsuffocation. 4. trenspiration. 5. geotropisnm.
The seeds form within the: .1l. calyx. &. ovaxry.

3. corolla. 4. asnthers. 5. spur.

A whorl of leaves arranged spirally on a very short

gtem is ocalled: 1. mosaic. 2. bulb., 3. rosette.
4. palisgsde. b. rhizome.

The fruit of the apple is a: 1. drupe. £. pome.
3. thyrse. 4. pepo. b. berry.

Growth in length of root occurs in thet: 1. central
eylinder. &. cortex. 3., epidermis. 4. root cap.
5. meristem.

The stege of the wheat rust commonly termed "red
rugt": 1. teleuto. 2. urede. 3. eecidium

4, sporidia.

The inflorescence of the blue gress is8: 1. head.
2, golitary. 3. umbel. 4. panicle. B, raceme.
Formulated the laws of heredity: 1. Burbank.

2. Koch., 5. Darwin. 4. Mendel. 5. Lister.

64



3)15,
1l)l6.

2)17.
5)18.
4)19.

3)20.
5)2l.

' 1)ae.
2)23.
3)24.
5)25.

1)26.
zjav.
5)88.

2)R9.
3) 30.

3)31.
5) 38.

2)33.
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The bean seed was attached while growing by the:

1. hypocotyl. 2. cotyledon. 3. hilum.

4, plumule. 5. seutellum.

Then & leaf is composed of several to meny leaflets, .
it is said to be: 1. compound. 2. clasping.

3. serrate. 4. simple. 5. twining.

An essential organ of a flower im: 1. petal.

2, stemen. 5. sepal. 4, bract. 5. calyxz.

The fruit of the dendelion is &: 1. nut. 2. drupe.
%, samara. 4. berry. 5, akene,

When the ovules are attached to the outer ovary wall,
the placentatlion is: 1. centrifugsl. 2. axisl.

3. exeurrent. 4. parietal. 5, free central.

An animal food commonly obtained from stems:

l. bran. 2. shorts. 3. silage. 4. chopped turnips.
A plent whose stem is used for human food: ‘

l. castor bean. 2. banana. 3. mullein. 4. turnip.
b. Irish potato.

The economic use of the tuber: 1. Ffood. 2. lumbexr.
3. ormament. 4. clothing. B. medicins.

A commercial product obtained from leaves: l. sago.
2. tobacco. 3- coffee. 4. peppers. 5. rubber.

A substance from the juice of stems: 1. vinegar.

2. hemp. 3. turpentine. 4. alcohdl. 5. strychnine.
A medieinal product obtained from stems: 1. opium.
2. castor oll. 3. mandrake. 4. gtrychnine.

b, witeh hazel.

A commercisl product obtained from roots:

l. tapioeca. &. sago. 3. csmphor. 4. pepper.

5. asperagus.

The economic use of the root of the turnip!

1. ornament. &. medicine. 3. food. 4. paper.

be. condiment. R :

The economic uge of the root of the ginger:

1. ornement. 2. fertilizer. 3. food. 4. paper.

5. condiment.

A plant whose leaves are used in mediolne: l. cora.
2 COQH . 3. licorice. 4. d.aiay. 5. aconite.
A plang whose floral part 1s used for food:

1. poppy. 8. peppermint. 3. artiohoke. 4. potato.
b. asparagus.

The fruit not dehiscent: 1. bean. 2, poppy.

A name designating a family of degenerates, illua-
trating the effect of heredity: 1. Darwin.

3. Mendell 5. Harveyo 5. G&ltonn 5' K&llikal!o
The father of modern surgery: l. Pasteur.

2. Lister. 4o Jenner. 3o ch. 5' G‘I‘&Y-
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( 4)34. An exemple of & hybrid: 1. horse. 2, COW.
3. sheep. 4, mule. 6. hag.

( 5)3%. The name of the apparent charaeter of the first
Mendeliam ocross: 1. recessive. 2. introvert.
3. aggregate. 4. extrovert. 5. dominant.

Part II - Unrelafed Word

Directions: In the parenthesis write the number of the word

unrelated to the others, as "agh™ in the example:

( 28) 1. peach. 2. ash. 3. plum. 4. cherry. 5. apricot.

4)36. 1. elm. 2. poplar. 3. cetalps. 4. spruée. 5.

5)%7. 1. calyx. 2. corolla. 3. ovary 4. stigme.b5. lenticel.
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 3)38. 1. blade. 2. petiole. 3. medullary ray. 4. stipule.

5. vein.
3)39. 1. apple. &. pear. 3. peach. 4. gquince.
5. ecrabapple.

1)40. 1. samara. 2. pepo. 3. berry. 4. pome. 5. drupe.

1)41. 1. ecorymb. £&. berry. 3. samara. 4. pome. b. sakense.

1)48. 1. moss. &. mold. 3. mushroom. 4. rust. B5.

‘50 Beeklﬁ. . ‘
5. Muzzy.
2)45., 1. yeast. 2. tuber. 3. bread mold. 4. rust.
‘ 5. smut. K {

1)46. 1. rose. &. daisy. 3. cosmos. 4. zinnis. 5. aster.
2)47. 1. Champion. &. Congord. 3. Blberta. 4. Crawford.

5. Crosby.

3)48. 1. clover. 2. alfalfa. 3. timothy. 4. Q@y bean.

5. vetech. ;
2)49. 1. tuber., 2. legume. 3. rhizome. 4. stolon.
: 5. corm.

1)50. 1. Rockefeller Poundation. &. Bureau of Fisheries.
%Z. Bialogical Survey. 4. Public Health Service.

5. U. 8. Porestry service.

Paxrt III - True - False

Directions: Read the following sentences carefully. If &

statement 1s true, place & plus (+ ) in the parenthesisa

before the statement, as in example A, below. If the state~
ment 1s false, meke a minus ( - ) in the paventhesis before

it, as in example B.

"Examples

(+) A, A frog is an animal,
(~) B, All animals have wings.

(
(
(
(
(
(
( 4)4%. 1. Anjoun. &. Bartlett. 3. Kieffer. 4. Richmond.
(
(
(
(
(
(
(
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(—)5Ll. The round-shaped bacteris are known as bacillus forms.

(~)52. Diseases in which certain tissues tske on asn abnermal
growth are termed "inherited" diseasses.

(+)553. Algee are gimple aguatic plants, containing

~ chlorophyll, capable of maintaining en independent
exlstencs. : ‘

(—)B4. The first stage of growbth of the young plsnt from

ghetaeed occurs when the plumule bresaks out of the

esta,

Roots are -food absorbing organs of plants.

Zylem tubes carry water from the roots to the stems.

The shedding of lesves by a plant is termed

transplration.

Stamens are essential parts of a flower.

The fruit of the tomato is a berry.

Yeast is & monocotyledonous plsnt.

Forests are good agents of flood prevention.

A balanced terrarium is a situation in which water

plants and animaels continue to live together indef-

. initely with relationship of interdependence.

(—163. Cattle are dipped in septic tanks to remove the

‘ Texas fever tick.

(+)64. Modern surgery attempts to prevent bacteris from
entering wounds by sterilizing all 0perating in-
gtruments.

( +)65. New discoveries in science consist in making clear
gome previously existing faet of nature.

( —~)66. Heredity is the study of the blological and soeial
agencies which may improve or impair the inborn
physical and mental qualities of man.

(—~)67. Pasteurized milk is free from all bacteria.

(+ )68. Bacteria normally inhebit the human intestine.

E-—)GQ. Tepeworms are & form of one-celled plant protozoa.

+

(

1++

o~ — oy p— ———
L+ ++

(s Mo WorNe; §4)1 [wE<; 3021
fyell il @ RTo R0l ~3 0 £y

170. Pleurococeus is a form of alga.
+ )71, St%pules are smell projections at the base of the
etiols.

(—)78. The 1ife processes of plants &iffer widely from the
life processes of snimals.

(+)73. The viability of a seed refers to its power to
resume activity and to grow when proper conditions
are provided.

(+)74. The food stored in the cotyledons of the seed must
be digested before it is available for the embryo.

(—)75. Large fleshy roots are charsocteflstic of the grass

- family.

(—)76. The fibrovasgoular bundles in monocotyledons are
arranged in rings in the woody tissue.

(4+)77. The organs through which ges and water pass from
the leaf surface are called stomata.
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(—-)78. The arrsngement of the flowers on the plant is
called placentation.
(+)79. The ripened ovary and its contents is commonly
; named the frult.
{+)80. The method of attaschment of the ovules in the
ovary of a plant is called placentation.

TEST III * FORM A
20 Additional Items

Part IV - Matehing

Directions: Before Column I, place the number of the word
or statement in Column II which matches it.

Example: (5} 1. Leaf 5. A part of a tree.
(16) 1. Pibrous 1. Anther.
(13} &. Dbrupe . 2. Govering of ovules.
( 7) 3. Pollinstion 3. Embryoe.
(11{ 4. Whesat 4. Food-carrying tubes.
(18) B. Vegetables 5, Food manufacture by plants
( 2; 6. Integument 6« Inflorescence.
(17} 7. Testa 7. Insects.
( 1) 8. Pollen 8. Laws of heredity.
(19) 9. Tuber 9. Maple.
( 6)10. Umhel 10s Modified seed-leaves.
(20)11. Seion 11. Monocotyledon.
( 9)12. Samars 12. Mosaio.
{ 3)13. BErg 15. Peach.
( 4)14. Phloem 14. Point where stem grows in
, length.
( 5{15. Photosynthesis 15. Red rust of grain.
(&2)1l6. Pire : 16. Roots of grass.
( 8)1L7. Mendel 17. Seed coat.
(14)18. Terminal bud 18. Source of vitamin.
(10)19. Scutellum 19. Stem for food storage.
(15)20. Uredospore 80. S8took.
&l. Theory of evolution.
2a. Worst enemy of forests.
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Directions: Place the number of the part which mskes the

best answer to the statement, in the parenthesis at the

front of the statement.

( 5) Biology is a: 1. habit. 2. education. 3. science.

In this sample, "scilenee™ ig number three and the

carreet answer. The figure 3" has been placed in the

rarenthesis,

( 1) 1. BElm stems are classified sccording to structure as:

( 2}
( 4)

( 4)
( 8)

1)
1)
5)
2)

e e e e |

E.
Se

4.

‘50

6.

7
8.

9.

( 4)10.
( 2)1l.

( 5)lz.
( 1)13.
( 8)14.

l. dicobtyledon. B. trifoliate. 3. diadelphous.

4, monocatyleden.

Necessary for the germination of seeds: 1. nitrogen.
2. oxygen. 3. cerbon dioxide. 4. hydrogen.
Inconspicuous flowers, small in gsize, are ususlly
pollinated by: l. birds. 2. wind. 3. insscts.

4. self. b. rodents.

Irregular air pores in the surface of smooth stems:
1. leaf secars. 2. buds. 3J. annual rings.

4, lenticels.

The process of cell union in the flower fto form seed:
1. figsion. &. fertilization. 3. pallinatd@n.\

4. transpartation. 5. EKatabolism. °

The onion is &: 1. bulb., &. corm. 3. btuber.

4. seed. bB. rhizome. ‘

Digestion in plants usually takes place in:

1. leaves. &. root. 3. twigs. 4. stems. b. flowers.
To .form the seed, pollen umites with the: 1. calyx.
2. anther. 3. stamen. 4. stems. 5. ovule.

Leaves arranged upon a branch to £11ll all spsces
without overlapping are termed:; 1. rosette. E. mosaie.
3. palisade. 4. panicle. 5. samara.

The fruit of tomato is &: 1. drupe. &. pome. 3. pepo.
4. berry. bO. samara. -

Food ig stored in the root chiefly in the: l.central
eylinder. 2. cortex. 3. epldermis. 4. root ocap.

b. meristem.

The spore- pro&ucing organ of mold is &: l.vovary.

&. “flower. B5.°hyphe. “gsporophyte. Oisporangium.
The inflorescence of the “$ulip is: 1. solitery.

£. umbhel. 3. head. 4. panicle. 5. raceme.

Noted for hig sgkill in selecting and propogating
plants: l. Xockh. 2. Burbank. 3. Darwin. 4. Mendel,
6. Lister.
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( 4)16. The name given & family of degenerates, illustrat-
ing the effeot of heredity: l. Derwin. 2. Mendel.
. Galton. 4. Jukes. 5. Harvey.
( 3)16., The man that discovered the germ of tuberculosis;
l. Pagteur. &. Lister. 3. Kock. 4. Jenner.
B. Gray.
( 4)17. A fruit that is dehiscemt: 1, corn. £. tomato.
5. gamera. 4. legume. B. plum.
( 4)18. The growing tip of the stem of the germinating
seed is named 1. hypocotyl. 2. cotyledon.
3. bhilum, plumle. 5. scutellum.
(. 5)19. When the bla&e of a leaf is in one pisce,it is seid
to be: 1. multiple. &. compound., &, alasping.
4. serrate, 5. simple.
( 5}80. The calyx of a flower is composed of; 1. stamens.
AN Pistils. 3. anthers. 4. P@t&lao Ba gapala.
( 2)21. The fruit of the cherry is a: ' 1, néit. 8. drupe,
3. samars. 4. akene. bD. pomé. ‘
( 2)22. When the ovules are attached to the centrsl wall,
the placentation is : 1. centrifugsl. 2. axial.
3. excurrent. 4. parietsl.
( 3)23. 4n animal food eommonly obtained from stema:
- 1. shorte. 2. flour. 3. <fodder. 4. beet pulp.
5, brm. ’
( B)24. & plant whose atem is used for humen food: 1. flax.
2. bensna. 3. catnip. 4. turnip. ' B. asparagus.
( 4)85. The economic use of the Stem of the walunut: l. food.
2. ornament, 8. clothing. 4. lumber. b. medlcine.
( 2)26. A commercial obtained from stems: 1. beet sugar.
2, riee. &, Jute., 4. peppermint. b. crisco.
( 3}27. A substancé: gbteined from the Julce of shems:
‘ 1. aleohol., 2. Zinen. Bu. ‘rublier. 4. @piﬁm.
5. vinegar. , ‘
( 5}as. & m&&i'@l ﬁra&u@ﬁfﬁ ) ““_ﬁﬁ, fron s‘&eems* 1. stry
B turpantine. .
( 4)29, The economic use of the Xe £ the sassafres:
1. ornament. 2. food. 2. f «tiliz@r. 4. wediloine.
- Ba. condiment. . '
( 8)%0. The sconomlo use of the raoﬁ of ﬁhe rﬁubmﬁb:
: 1. ormament. 8. medicine. B, food. & paper.
B4 condiment.
( 8)31, A& commercisl product aom@ﬁim@& ohtained from roeta:
1, pepper. &. sugar. 3. cecos. 4. aEparegue.
8. camphor.
( 4)38, A plant whose floral part ie uased Lor foeds 1. tobacco.
3. spearmint. 3. osrrot. 4. casuliflower. O. csbbage.
( 1)3%., & plent whose leaves are used in mediocine: l. wormwood.
2. wheat. 3, hemp. 4. sunflower. B. Jute.

el S0 o
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( 2)34. A commercial product obbained from leaves: 1. hops.
2. tea. 3. opium. 4. tapioca. 5. camphor.
( 4)35. An example of & hybrid: 1. Holstein. 2. Hereford.
3. Percheron. 4. Mule. 5. Poland China.
( 4)36. The name of the hidden character in the first Mendelian
erosg: 1. introvert. 2. dominsnt. 3. extrovert.
4. recessive. 5. aggregatbe.

Uhrelated-word

Direotions: In the parenthesis write the number of the Word
unrelated to the others, as "ash" in the example:
(&) 1., peach. 2, ash. 3. plum. 4. cherry. 5. spricot.

( 28)37. 1., pine. 2. osk. 3. spruce. 4. fir.. 5. arbor vitae.
((4)38. 1. gsepal. 2. petsl. 5. ovary. 4. plumule. 5. stamen.
5)39. 1. cutin, &. epidermis. 3. palisade.cells. 4. stomata
-~ b. tests. '
3)40. 1. beet. 2. carrot. 3. irish potato. 4. sweet
potato. b. radish.
441, 1. samara. 2., nut. 3. akene. 4. pome. 5. legume.
3)4&, 1. raceme. &. umbel. 3. legume. 4. head. 5. panicle.
2)43. 1., Winesap. 2. Bartlett. 3. Delicious. 4. Grimes
- Golden. B. Johathan. ‘
4)44. 1. Mendel. 2. Gray. 3. Smith. 4. Garner. 5. Lesuwenhosek
%}46. 1. rust. 2. yeast. 3. rhizome. 4. bread mold. 5. smut.
1%46.;1._daisy. 2. poppy. 3. nasturtium. 4. phlox. 5. petunia
4)47. l. Moore's Barly. 2. Concord. #. Niasgara. 4. Snydar. .
5. Catawba..
3)48. 1. kaffir. 8. cane. 3. corn. 4. sudan. 5. milo.
2)49. 1. ekene. &. rhizome. 3. samara. 4. capsule. 5. nut.
1)50. 1. U, S. Public Health Service. &. Carnegie Institute.
3. Roeckefeller Foundation. 4. Milbank Memorial
Poundationa ~

— — — — oty oy — e —_—— _—

True - PFalsge

Directions: Read the following gentences carefully. If a
statement is true, place & plus (- ) in the parenthesis
before the statament a8 in example A, below. If the state-
ment is false, make & minus ( - ) in the parenthesis befors
it, as in example B.

Examples:

(+) A. A frog is an animal.

(~) B. 411 animals have wings.



(—)67.
{+)e8,
(—)69.
(+ )no.
(+ )7L,
(—)7a.
(+)73.

(+ )74,

(—)75.
(—)76.
(+)77.
(+)78.
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Bacteria corkscrew Iin shape are known &8 coccus forms.

. Diseases caused by chemical agents,as poisons,sare

termed "™ biological " digeages.

Pungl compose & low order of plants,do not contain
chlorophyll,and maintain & perasitic existence.

The first stege of growth of the young plant from the
Seed occurs when the cotyledons break through the testa.
Many perennial roots serve as organs of food storage.
Phloem tubes transfer food from leaves to parts using it.
The process by which leaves give off water is called
transpiration,

The pistil of & flower is an essential part.

The fruit of the apple is a pome.

Bread mold is & dicotyledounous plant.

. Porest-covered mountains are congidered good sources

of water swpply for many large citles.

A balanced agquerium 1s a situation in which land plants
and animgls continue to live together indefinitely
with relationship of interdependence.

Milk is treated in septic tanks at & temperature of

160 degrees Fahrenheit to kill all hacteria.

Hodern surgery attempts to prevemnt bacteria from en~
tering wounds by operating in en environment freed

from bacteria.

. New discoveries of science consist of the recognition

of relationships not previously noticed and desecribed. -
Bugenics is the study whioch seeks to explain the na-

ture of differences &nd similarities between parent:

and offspring.

Milk boiled for twenty minutese is saild to be pasteur-
ized.

The removal of waste from The inbestine is aided Dby
the presence of desirable bacteria.

The trichinella is & form of hacteria.

Spirogyra is a form of slga.

The petlole 1s the sta;xof the lesaf.

The economic use to man of plants differs widely
from hls economic use of animals.

A seed which is viable but inactive is said to be
dormant.

The scutellum alde in the digestion of the food of
the endosperm of the corn kernel for use by the
embryo plant.

Fibrous roots are characteristica of the carrot
family,

The fibrovascular bundles in dicotyledons are
geattered irregularly throughout the pith.
Ordinary horizontel serial leaves hear most of
their stomats upon the lower surface.

The trenefer of pollen from one plant to another
1s called pollination.
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( +)79. Pruits may grow upon plants commonly termed

vegetables.

( + )80. When the petals and sepals of & flower are
attached to the receptaclse below the ovary,the
flower is hypogynous.

TBST IITI * FORM B

20 Additional Items

Part IV - Matching

Directions: Before Column I, place the number of the word
or statement in Column II which matches it.

Bxample:

(22)

'._I

'_I
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)10.
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ot

)16,
118,

)19,
)kOo

ot
'—J
.q
1 4

1

( 5) 1. Lieaf B
.Cleistogamous 1.
Fertilization 2.
Berry 3.
Cereal 4.
Plumule © Ba
Pome 6.
Hilum 7.

- Hypocotyl 8.
Pagoicled 9.
Internode 10.
Xylen 11,
Akene 12.
Garden pea 13.
Cotyledon 14.
Budding 15.
Stomata 16.
PTrangpiration 17.
Teleutospore 18.
Flood prevention 19.

al.
&2,

T2 T4T

A part of & tree.

A benefit derived from
forests.

Agorn.,

Alr pores.

Apple.

Black rust of grain.
Dicotyledon.

Excretion of water by
plants.

Pirst bud of plant embryo,
Fruit of composite.
Leaf for food storage.
Method of reproduction.
Ovule.

Roots for food storsge.
Section of stem.

Seed root.

Seed scar.

Source of starch.
Successful plant
improvement,

Theory of evolution.
Tomato.

Water-carrying tubes.
v:l.Ole'tv \45:”




