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I. INTRODUCTION AND STATEMENT OF PROBLEM

Teaohers everywhere are now much interested in the

use of new type tests as a means of solving educational

problems of all sorts. This paper deals with the 'use of

inventory tests as applied to solution of a few classroom

problems.

A. Inventory Tests

Inventory tests in particular are ve~J useful in

the investigation of student aOhievement and were used

exclusively in this study; hence it is necessary to discuss

inventory tests, their purpose and constru~tion, and

find some convenient method of interpreting their results.

1. Purpose. An inventory test is one which is de­

signed to find out at the beginning of a period of in­

struction how much a child knows about a given subject.

It is possible that the child knows enough about the

subject covered by the test to pass the test before he

has taken the course. Buckinghaml says, "In a certain

city school system the sixth-grade at the beginning of

the year were given ten questions on the course of study

in geography which they were about to study. The following

were some of the results: (1) In each class some of the

questions were answered to the entire satisfaction of all

the teachers.

,
(Chioago: Silver, Burdette and Company, 1926), p.336.

lBurdette Ross Buckingham, Research For Teachers,

I

} ; :' ):" ; ';'"
" '"l' : '
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2
,

(2) Each question was answered satisfactorily by at

least some of the pupils. (3) More than half of the· pupils

answered 'at least some of the questions satisfactorily."

2. Construction of Inventory Tests. In the con­

struction of inventory tests the following steps should

be observed.

a. Mal{e a list of the im:ror;tant i terns which are

to be covered in the course.

b. Convert these items into test questions of

the new type.

c. Give the test on mimeographed sheets being

careful to leave nlenty of space for the answers.

3. Interpretation of Results. The results of the

inventory test can best be interpreted by means of the

diagnostic chart which will-be explained later.

B. The Problems of the Present study

The problems of this study are some that arose in

the writer's school and are here stated together with

some expected results of their study.

1. statement of the Problem.

a. Do teachers give semester marks on basis of

improvement?

b. Do teachers give semester marks on basis of

intelligence?

c. Do teachers give semester marks on basis of

the grade on final test?

d. What is the relation between improvement in
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knowledge and intelligence? Or in other words, do pupils

improve- in knowledge: of a given course in proportion to

their intelligence?

2. ,Results Expected From This study. First this

study was expected to result in

a. An improvement in teaching

(I) Since the teachers should get a clearer

idea of the content of the course to be given if a careful

outline and list of questions are made. These questions

become a definite objective for the work of the semester.

(II) If only a few pupils are able to answer

the questions satisfactorily after studying them for an

entire semester it would be safe to assume that the work

planned was too difficult. On the other hand, if nearly

all'pupils answered all the questions it would be evidence

that the work was too easy.

(III) Improvement in test construction shoulu

bea result of this study. Q.uestions answered by all

pupils when the test is given at the beginning of the semester

should be omitted when the test is reconstructed for use

at the beginning of another semester.

(IV) The work of different teachers can be

compared by comparing the relations existing between the

semester marks given and the improvement in knowledge made

by the pupils. A high correlation between teachers

marks and improvement would indicate good teaching and

grading, while a low positive, or a negative correlation

would "indicate poor teaching.
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(V) By using the diagnostic chart the teacher

can see at a glance what parts of the work n!~ed more emphasis.

Another thing expected as a result of this study is

b. A better basis for awarding semester marks.

Some teachers use semester marks to reward industry; others

grade on basis of intelligence; others issue marks on the

basis of grade on the final test; while still others

grade on:improvement. Each of these methods has its advocates.

Which is the best?



II. THE METHOD OF THE STUDY

A. Prooed~rel

The procedure consisted of three parts; first, con­

struoting, giv~ng and scoring an inventory test; second,

giving and scoring a final test; third, giving and scoring

an intelligence test. ,Let us consider first

1. The Inventory~. During the first month of

school each teacher assisting in the study was required to

prepare an inventory test covering th proposed work of

the last three months of the semester. The test was to

be a new-type test with no true-false items, and was to

contain from fifty to two hundred items. The test was to

be constructed as if it were the final test at the end of

the semester. It was given to the pupils on the first day

of the second month of school, scored immediately, and a

diagnostic chart prepared according to instructions~

The next part of the procedure was

2. The Final Test. On the last day of the semester

the same test was given as a final test. The papers were

scored and the results recorded on the chart with the scores

made on the in~entory test.

Finally, each pupil was given

3. An Intelligence Test. For this purpose the

Otis Group Intelligence Scale, Form A was used.

lFor complete instructions given to the teachers

see Appendix A.

2 Ibed •

5
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B.· Analysis of Test Results

The indiv±d~l teachers made a careful analysis of

the diagnostic charts which they had prepared and collected

all the data in tables~ The writer analysed the data in

the tables in an effort to obtain answers to the Questions

stated in the Introduction.

1. Analysis Made ~ the 'reacher. The diagnostic

I chart prepared using the scores of the inventory test

revealed the parts of the course which needed the most

attention. With this in mind each teacher planned the

remainder of the course. After the final test was given

and the scores posted each teacher could see just where

their work had been successful end where it had been a

failure by noting which items had been answered by the pupils

and which ones had been missed. For instance, if any items

were' missed by all or nearly all pupils on the final test

it would be safe to assume that either they were too

difficult or the teaching had been poor.

2~ Analysis Made ~ The Writer. The writer figured

the correlation between: a. gains in scores and semester

marks, :.b.. scores on final test and semester marks, c.

intelligence test percentiles and semester marks, and

d. gains in scores and intelligence test percentiles.

The correlations for each of the twelve courses covered

by the study were arranged in Table III and conclusions

drawn from a study of the table.

IFor tables of original data see Appendix B.
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c. Subjects of The Study

The pupils tested were all in the Bowling Green~

Indiana School. The classes were the first, second,

third, fourth, seventh and eiGhth year arithmetic classes;

the ninth and tenth year Latin classes; the tenth year

English caass; the nintpyear algebra class; the tenth

year histo~y class, and the twelfth year economics class.

•



III. THE INVENTORY TE3TS ~{D THE DIAGNOSTIC CHARTS

·A. A Discussion of The Results of The

Inventory Tests

Course Number I was twelfth year economics. A graph

of the inventory test showed the followine distribution

of scores.

Pupils

50 5450 5545402520

I

155 10

I

'I r"--4-.a.-~.-.J.' -'- -+- ~_, _

30 35
Scores

I

o

5 J--+<\I,'-9
5 t. I Q~

4 ~
3 I
2 I Q3

1

, Figure 1. Distribution of scores on t~e
inventory test for Course I.

For this distribution Q.1 is 3t t Q.2 is ?:i-, and Q3 is

IIi. No pupils answered as many as half of the items correctly

and the median is about one ninth of the total score.

The pupil who made the high score was the honor pupil of

the school. This distribution with the scores grouped at

the lower end is just what should be expected in the distri-
i,

~ bution of scores on an inventory test.

I
~ 10riginal data for this and all following figures

will be found in Appendix B.
~

8
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Course Number II was a course in general history.

This course was giveri to all the pupils in the tenth

and eleventh years. A graph of the inventory test showed

the following distribution of scores.

I,
I

I

I

l
L

I,,
"l3I

I I
I I
L I
I I
I, I

I I,
I ,

I
I T

Pupils

15 ~, ~~

14
13
12
11
10

9
8
7
6
5
4
3
2
;l.

a 5 10 15 20 25 30
Scores

35 40 45 50 54

Figure 2. Distribution of scores on the
inventort test for Course II.

For this distribution Q.l is Ii, Q2 is 3!, and Q,3

is 61. Since the highest score was ~2 no one answered

correctly as many as one fourth of the items and the

median is about one fifteenth of the total. EVidently

thes~ pupils knew little about the course they were to

stUdy.

...
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Course ~Jumber III was ninth year algebra. Some of

the pupils taking this course were tenth' year pupils;

some had come from country schools~ and some were from the

local eighth grade where some algebra was taught. A

graph of the inventory test showed the following distri-

button of scores.

Pupils

I.,
~,J,

~2I II
I I
I I
l I
I I
I

I.,
, I

I I

I I
r rI

9 al,

8
7
6
5
4
3
2
1

o 5 10 15 20 25 30
Scores

35 40 45 50 56

Figure 3. Distribution of scores on the
inventory test for C~urse III.

For this distribution Ql is 3i, Q2 is gt, and Q3 is

16!. This distribution is not as good as the distribution

shown in either Figure I or Figure 2, since one pupil

answered half of the questions correctly. 'l'he median is
l
~ about one sixth of the total score.L"



Course Number IV was·tenth year English. A graph 

of the inventory test showed the following distribution 

of scores. 

Pupils 

6 
5 
4 
3 
2 
1 

0 5 10 15 
I r 

20 25 30 
Scores-

~ 

: 
G, 

1 Gz. 
I 

J ' 
I 

~ l 

35 40 45 50 

Figure 4. Distribution of scores on the 
inventory test for Course IV. 

I 
55 60 65 ?0 ?5 

This distribution is not such as one would expect 

from the scores on an inventory test. Q1 is 35 which means 

that three fourths of the pupils answered nearly half of 

the items correctly. Q2 is 421}, much more than half of 

the total number of items. Q.3 is 4?-;_;_. 1\.pparently this 

test was too easy, or it contained too many review items. 

However it would be rather difficult tu make an English 

test that did not contain many review items. 
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Course Number V was ninth year Latin. This is a

sUbject about which the pupils had no previous knowledge.

A graph of the inventory test showed the following dis-

tribution of scores.
i~ .,

Pupils

8
7
6
5
4
3
2
1

o

~

q, I :
I

,
I
I

10 20 30 40 50 60 70 80 90
Scores

100 110 120 130

Figure 5. Distribution of scores on the
inventory test for Course v.

For this distribution Ql is 5~, Q2 is 12i, and Q3
is 15k. The median is less than one tenth of the total, while

the highest score is less than one sixth of the total.
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Course Number VI was tenth year Latin. The graph

of the inventory test showed the following distribution of

scores.

80 87706040 50
Scores

G, ~
_-"':"4 ...=---,.

30

•

10 20o

Pupils

7
6
5
4
3
2
1

Figure 6. Distribution of scores on the
inventory test for Course VI.

, For this distribution Ql is 37, nearly half the total

score. Q2 is 44i, over half the total. Q
3

is 50. This

1s almost a normal distribution. Had this test been given

as a final examination for ninth year students this dis-

tribution would have been good. IIowever the test is too

easy for an inventory test for tenth year Latin.

:.,
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Course Number VII was seventh grade arithmetic.

The intelligence test~percentiles of this class range

from seven percent to eie;hty nine percent. A graph of the

inventory test showed the following distribution of scores.

q.!

~3

I ~ I(i), I,
'~

,
I,

I

Pupils

3

2

1

o 5 10 15 20 25
Scores

30 35 40 45 50

----.Figure 7. Distrilibtion of scores on the
inventory test ~or Course VII.

For this distribution Ql is 7i, Q2 is l3i and Q3

is 22i. The scores are widely scattered, the highest being

over half the total. The median is over one fourth of

the total. This is the poorest distribution considered

so far in this study.
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Course Number VIII was eighth grade arithmetic.

A graph of the inventory test showed the following distri-

bution of scores.

Pupils

Gz

: ~3

•

I
I

~,
I,
I

~ J

I
,11

1

,I

H
H

::£

7
6
5
4
3
2
1

o 5 10 15 20 25 30
Scores

35 40 45 50

,,
f

t
ct' '•" ,

Figure 8. Distribution of scores on the
inventory test for Course VIII.

'For this distribution Ql is l8~, Q2 is 22* and Q3

is 25i. The test must have been too easy for a final test

since more than one fourth of the class made more than

half the total score. The distribution of scores on this

test is nearer normal than the distribution shown in Figure";'7.
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Course Number IX was fourth grade arithmetic. A

graph of the inventory test showed the following d1stri-

bution of soares.

Pupils

4
3
2
1

"', 0 5 10 15 20 25
Scores

30 35 40 45 50 52

Figure 9. Distribution of scores on the
inve~tory test for Course IX.

This distribution is yery poor. The scatter is too

wide '. being eighty percent of the total score. More than

one third of the class answered half or more of the

questions correctly. Q,l is 151, Q,2 is 21i, and Q
3

is 2711.
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Course Number X was third grade arithmetic. This

class was above the average in intelligence, only one

pupil ranking below fifty percent. A graph of the

inventory test showed the following distribution of scorlS.

Pupils

80 85706040 50
Scores

3020;1.0o

~,
4+--,.-....
3
2
1

Figure 10. Distribution of scores on the
inventory test for Course X.

For this distribution ~l is 7, Q2 is 17i, and Q3
is 46t. This is a very wide scatter, including nearly

ninety percent of the total range possible. If the test

is a valid one, surely the two puuils at the top wasted

t~ei~ time by taking the course. It is more than likely

that the test was much too easy.

,.
'..
:~,

i
"
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Course Number XI was second grade aritlunetic. A

graph of the inventory test showed the following distri-

bution of scores.

Pupils

3 ~, Q2.

2

1 ~

I .------+-----.-..-..---'-
0 ,,10 20 30 40 50 60 70 80 90 100 110

Scores

Figure 11. Distribution of scores on the
inventory test for Course XI.

This distribution is fair for the distribution of

scores on an inventory test. The grades are bunched at

the bottom of the score which is what we should expect in

this ki'nd of test. Q.l is lO~, Q.
2

is 21t, and Q.3 is 37i.

Though the scatter is too wide,·yet the median is less

than twenty percent of the total.
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Course Number XII was first grade arithmetic. The
" ... .

class taking this course contained only seven pupils;

therefore any conclusions drawn from this graph are of

questionable value. A graph of the inventory test showed

the following distribution of scores.

Pupils

5 6\1,

2

40 50
Scores

1

o 10 20 50
I f 1

60 70 80

Figure 12. Distribution of scores on the
inventory test for Course XII.

For this distribution QI is 5i, Q2 is 15, and Q
5

is 52!. The scatter is very wide, but the most scores are

at the bottom.

Table I on the next page gives a summary of these

twelve figures. An examination of this table will reveal

the fact that the tests for Courses IV, VI, VIII and IX

have medians near the center of the total score. The

median should be located near the center of the score

on the final test to enable the upper half of the class

to scatter as much as the lower half. For this reason

~ t4ese four medians are too high for an inventory test.
v

'oj,

t
4



TABLE I

THE LOCATION OF THE QUARTILE POINTS AND THE
QUARTILE DEVIATION FOR 'l'HE INVEN'l'ORY 'rrssT

ALL EXPRESSED IN PERCEI\Yl'AGES ()F THE
HIGHEST POSSIBLE SCORE

20

Course No.

I 5 11 18 6.l.2

II 3 7 12 4!

III 6 12 30 ..·.12

IV 47 57 64 8t

V 4 10 12 4

VI 43 52 58 7t

VII 15 27 45 15

VIII 37 45 50 6t
IX 30 41 52 11

X 8 21 54 23

XI 10 19 37 13i

XII 10 19 41 17
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,B. A discussion of the Inventory Test Results Shown by

the Diagnostic Chart

The diagnostic charts were so large that only one is

included in this paper. Appendix C contains the chart

and the list of questions used in Course I. They were to

be used by the teacher in planning the semester's work

and did not directly concern the major questions of this

study. The results shown.by these charts are discussed

under two headings.

1. Items Answered Correctll ~ Few or No Pupils.

As was expected there were many items in the various tests

which were answered by few or no students. It is evident

that these are the items in which the class needs instruct-

ion prOVided they represent valid objects.

, 2. Items Answered COJ'rectly ~ Allor Nearly All Pupils.

Many items were answered correctly by all or nearly all

the pupils. Just one case~will be discussed. In the

algebl'@' test one question was, "State the formula for

finding the interest When the rate, time and principal

are given." Out of twenty two students sixteen answered

correctly. Five of the six who failed were from one

room country sCIl/lols and all stated they had never heard

th,e ~a formula and did not know what it meant. A

worR of explanation on the part of the teacher removed

~ this difficulty. This is eVidence that even questions
.-,. that were answered by almost all pupils have some value.

C. Conclusions

l~ Concerning the position ~ the median. A ch~gh

median might indicate that the proposed course contained
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. too much material included in a previous course, in other

words it'was too much" of a review. It might also indicate

that the items of the test were too easy. In the test on

English X, Course IV, the median was more than half of the

total score. An examination of the items in the test re-

vealed the fact that many of them were covered in the

previous year's work. Since this was for the most part

a course in English composition which of necessity contains

many items of review this is about what should be expected.

A low median might indicate that the proposed course

was not a review of a prereQuisite course. It might also

indicate that the test was too difficult. In the test on

Course V the median was ten percent of the; total score.

This course was Latin I. In the test on Course II the

median was only seven percent of the total score. This

course was algebra I.

2. Concerning Chan':,;es in the 1'est. Items answered

by all'the students should be omitted before the test is

used again as an inventory test, unless they concerned some

very important point in the course.



IV. THE FIlT~L T,-,,3T

The "final test wfll nOil be considered by discussing

its results, comparing its results with those·of the in-

" ventory test, and last drawing some conclusions.

A. A Discussion of the Results of the F~nal Test.

With very few exceptions the pupils made a much better

score on the final test than on the inventory test. It

must be kept in mind that this was exactly the same test

that was given in the beginning. l;le will consider first

1. The Gain ade in the Median and Quartil® Points

vith Some Probable easons for the various Degrees of

Advancement. This advancement is shown in the following

diagrwns which show both tests at once. The final test

is in red.

Course Number I was twelfth year economics. The

following fi ure shows the distributions for both tests.

Pupils'

6
5
4
3
2
1

G,

1 I ~ <t'~

I I.
Q3I

I

II ~ I
I

I I Q, .
I

I I I
I I: -I 1

,
I J II , I

o 5 10 15 20 2~ 30 35 40 45 50 55 60 64
Scores

Figure 13. Distribution of scores on both
tests for Course I.

~l has advanced from 3i to 23~, Q2 from ?~ to 29 and

Q3 from 11- to 32i. The gain made by the median is 5.1

times the quartile deviation for the final test. The red

graph shows almost a normal distribution. Since these were

23
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older pupils many of them had some knowledge of the subject

matter of this course 'before taking the course. ~his fact

would explain the overlapping.

Course {umber II was a course in general history.

The following figure shows the distributions for both tests.

Pupils

15
14
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9
8
7
6
5
4
3
2
1

~. ~ -
,
I

I
I···I·· -
I

·I,
~ ~I

I , I
I

I I,
I ,

I
I I ~ I, I I

I ,
I I q2 I

I I ·. I I I ,
I I . . I

~ . I · II I
I ·; I 1 I

I ,

o 5 10 15 20 25 30 35
Scores

40 45 50 54

Figure 14. Distribution of scores on
both tests for Course II.

~l has advanced from l~ to 13i, ~2 from 3~ to 22!

and Q3 from 6~ to 27t. The gain made by the median is 2.7

times the quartile deviation for the final test. The

distribution of scores on the final test is hardly normal.

The pupils in this class were about average in intelligence.

Seven pupils did no better on the final test than one did

on the first test. This overlapping might be explained by

the fact that the Junior pu ils in this class had already

studied U. S. History in the high school while the tenth

year ~pils had not.
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Course Number III was ninth 'year algebra. The following

fi~ure shows the distributions for botb tests.

Pupils

9
8
?
6
5
4
3
2
1

~I
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~ I I

I · Q3"I
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I ·I , I

~2
I, I I .

I I r I

II I ,
,j I · ,

1" I
,

I

j
~ I J

I

: I

o 5 10 15 20 25 30 35 40 45 50
Scores

Figure 15. Distribution of scores on
both tests for Course III.

56

Q
l

has advanced from 3i to 19, 2 from 9t to 30

and Q3 from l6! to 38i. The gain made by the median is

2.1 times the quartile deviation of the final test.

The distribution of the scores on the final test is

satisfactory. The overlapping of the graphs may be due

to the 'fact that the classifaction was poor. Some of the

pupils were tenth year pupils, some were from country schools

and some were from the local eighth grade in which a little

algebra was taught.
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Course Number IV was tenth year English. Both

Composition and literature were studied during this semester.

The following figure shows the distributions f~r both tests.

Pupils

7
6
5
4
3
2
1

o 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Scores

Figure 16. Distribution of scores on
both tests for Course IV.

The red graph shows the distribution of scores on

the final test to be about normal. There is very little

overlappiRg of the two tests. Only two pupils did as

poorly on the final test as the best pupil did on the first

test. Ql has advanced from 35 to 57!, 2 from 42t to

62!, .and Q3 from 471 to 64i. The gain made by the median

is 5.7 times the quartile deviation for the final test.

The test was so easy that the median on the first test

was more than half the total score. This left less room

for improvement. Ql has gained 22t scores, which is 30

percent of the total score. Many of the easier items

should have been left out of this test.
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Course Number V was nirth year Latin. The following
'. .

figure shows the distributions for both tests •

I
!
i

I

Pupils
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I
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!
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I : I Q2.
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471 n
Z.~~ I

o ,. U n 4 • .T4 Ii' 70 Btl 90 ...
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iJ
I
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Figure 17. Distribution of scores on
both tests for Course V.

The red graph in this fi~ure 1s a bi-modal curve.

A graph of the intelligence test percentiles as shown

in inset shows this same kind of curve. Four pupils in

this class had high intelligence scores. These four pupils

made the high scores on the final test. In this distribution

~l has advanced from 5Q to 53~, ~2 from 12~ to 69i, and

Q.3 from 15! to 95. These are good increases. The gain

made by the median is 2.7 times the ~uartile deviation

for the final test. There is no overlapping of the two

graphs, the htghest score on the first te~t being less

than half the lowest score on the final test. The high

percentage of gain is largely due to low scores on the

initial test.

~-----------------
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Course Number VI was tenth year Latin. The following

figure sho s the distributions for both tests.

~.l.

<U
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70 80 87

Figure 18. Distribution of scores on
both tests for Course VI.

The red graph shows this test to be a poor final.

It was so easy that no measure could be accurately made

of the comparative achievements of the better pupils.

0.1
ha's advanced from 37 to 67, Q,2 from 44i to 76, and

Q3 from 50 to 83. The gain made by the median is 4 times

the quartile deviation for the final test, in spite of

the fact that the median was very high on the first test.

There is also very much overlapping of the two tests.



Course Number VII as seventh year arithmetic. The

following figure shd~s the distributions for both tests.

PUDils

~, Cil <Y:z. : f
I

I
I

I I I
Q, I j I

1
I

'.' ;II ,
I I I

3

2

1

o 5 10 20 25 30
Scores

35 40 45 o

Figure 19. Distribution of scores on
both tests for Course VII.

The Duoils in this class were rather bela the

average in intelligence. Only ohe had .n outstanding

intelligence score. They h8d hed sixth-grade arithmetic

unG-er two different tei'chers, neady half of the clc.ss

coming to this school from a country school which was

abandoned. The distribution shown by the red graph is far

from nornal. Ql hcB .dv nced from 7t to 1St, Q2 from

l3~ to 27~ and Q3 from 22~ to v4. The gain made by the

median is 1.S ti esthe Quartile devio..tir)n for the final

test. Only t ~o ~uryils m~de a igher score on t' e final

test th n the 'i~hest score mnde on the first test. In

sDi~e of the Door cl Bsifaction and the low intelligence

of the ~u~ils in this cl~ss it ~ust be concluded tl t there

is so. ething radically wrong with the 'est.
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Pupils

Course VIII was eighth grade arithmetic. The

following figure shows the distrmbutions for both tests.

- 612.

,
~

'~, Qz.. %

: : I

q, I I
I

I I
. I

I:
I

! I

7
6
5
4
3
2
1

0 5 10 15 20 25 30 .35 40 45 50
Scores

Figure 20. Distribution of scores on
both tests for Course VIII.

The red graph in this figure shows a greater deviation

than the black graph. This means that the better pupils

made more advancement than the poorer ones. Q
l

has advanced

from' 18~ to 26..t, Q.2 from 22t to 31£ and Q.3 from 251-- to

38~. The gain made by the median is 1.5 times the quartile

deviation for the final test. This is very low, however

had the ten easiest items been eliminated the gain would

have been higher. There is also much overlapping.
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Course Number IX was fourth grade arithmetic. The

following figure shows'the distributions for both tests.

I

:

Pupils

4 ~.J <\'.3

3
Q, , , ~2 r I

q Qz.
I I

I
I

2 I I I

1
I I

I Q,: I

1 I I

I I~ I ; l r•
0 5 10 15 20 25 30 35 40 45 50 52

Scores

Figure 21. Distribution of scores on
both tests for Course IX.

The distribution is poor in both these tests. The

It scatter is also too ~reat, being eighty percent of the
I'

total score in the final distribution. The gain made by

the median is 2 times the ~uartile deviation for the final

test. Q,l has advanceQ. from 15~ to 26.f· Q.2 from 21i to, 4,

37* and Q.3 from 271..- to °1 The better pupils gained4 42~. more

than the poorer ones. This class was above the avera e

in intelligence with the exception of one pupil who was

subnormal. The one low grade on the final test was made

by a pupil who was angry at the teacher and did not try.

I

ij
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Course Number X was third grade arithmetic. This
" .

class was much above the avera~e in intelligence. The

following figure shows the distributions for both tests.

Pupils

5
4
3
2
1

Q3

Q, I

: I Q, I
I

Iq2 <U : I

I
I II I I Q4 I

I I I

U I I

I II , I

o 10 20 30 40 50 60
Scores

70 80 85

Figure 22. Distribution of scores on
both tests for CQurse X.

This was entirely too easy since a score near the

top was made on the first test. Q
l

has advanced from 7

to 52i, Q,2 from l7i to 65 and Q.3 from 46% to 74~ • 'I'his

is a 'good improvement. The gain made by the median is

4.3 times the quartile deviation for the final test.

The two pupils at the top on the first test huve made little

improvement. If the test is a valid one they might

just as well have been promoted at the beginning of the

semester. Had this been done the test might not have

appeared too easy.
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Course XI was second rade arithmetic. 'rhe following

figure shovs the distr~butions for both tests.

Pupils

3

2

1

Q, Q2.

I I
I I Q3I I
I ,

QJ Qz I II I II I II lOG,I I
• [: I I

I1 I
I I I

• I I

o 10 20 30 40 50 60 70 BO 90 100 110

Scores

Figure 23. Distribution of scores on
both tests for Course XI.

(he red ~raph shows the widest scatter of any course

except the one on the next p~ge. ~he thre~ pupils who

made the lowest scores on th~ final test made no improve­

ment, in fact one of them made a lower score on the final

test than on the inventory test. ~hey were above average

in inte11igence but had attended a one ro~m country school

the previous year and had had very little arithmetic.

~l has advanced from 10~ to 22t, ~2 from 21t to 45 and ~3

from 57! to 73%. 'l'he gain made b" the median is .9 times

the quartile deviation of the final test.
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Course XII was first grade ati thmetic. 'l'he following

fi~ure shows the distributions for both tests.

Pupil'S - ~

3 (3,,,
GJ

2 I

I
,

~, Qz I

1 I Q:L ~.. I
I

I
,

I I I ~
. I

I I
I I I I
I I

0 10 20 30 40 50 60 70 80
Scores

-
Figure 24. Distribution of scores on

both tests for Course XII.

The red graph indicates very poor distribution. The

scores for the test are scattered alon u the entire scale.

However the improvement was fair. Ql has advanced from

5i to 27i, Q2 from 15 to 45 and Q3 from 32t to 72 2 • The

gain made by the median is 1.3 times the quartile deviation

for the final test.

I,
,
,



TABLE II

THE LOCATION OF THE C2UARTILE POINTS AND THE Q,UnRTILE DEVIATION
THE FINAL

v
TEST; AJ.\fD ALSO THE IMPROVE1-I1ENT OF TITi: FINAL TEST

OVER THE INVENTORY T;~;:;~T AS Il\TI)ICATED BY T'-1:: ADVANCE
OF TH:": rvIEDLJ'~ :U~ TEH1\lS OF THE QUAR'l'ILE

DEVIATION OF 'r"fIE FINAL TEST

Course No. Q.1 Q.2 Q.3 Q. Imp.in
Q.ts

(1 ) (2 ) (3 ) (4 ) ( 5) ( 6 )

I 23~ 29 32.;!,. 4% 5.14

II 13-:} 22.11 27i 7 2.74

III 19 30 38i 911 2.1·, 4·

IV 57i 62i 64i 3-~ 5.7

V 53~ 69t 95 20.1l 2.74:

VI 67 76 83 8 4

VII 16:!- 27i- 34 9 1.6

VIII 26i 31.1l 38~ 6~1 1.54

IX 26%- 37! 42t 8 2

X 52! 65 ?4i ].1 4.3

XI 22! 45 73Jl 25! .94

XII 27! 45 72i 22t 1.3

FOR



36

Table lIon the preceding page contains a smmnary

of the data of the last twelve figures. A comparison of

column (2) of this Table with coLuim (4) of 'rable I shows

that the first quartile point on the last test was below

the third quartile point on the first test in Courses

VII, IX, ~I, and XII. This can be accounted for in Course

XI since some of those children had no foundation in arith-
"""\

met,ic as was mentioned before. No explanation has been
v

offered for the others.

A discussion of Table II will also show that Courses
i
I
:t
.i
".,

..
('
'~ .

I, IV, VI, and X are outstanding in improvement while

Cburses VII, VIII, XI, 'And XII show the least improvement •

Course IV shows three tL:les the improvement of Course XI.

The test for Course VIII may have been too easy since the
,

median was near the center of the total score on the fiBst

test. The poor improvement for Course XI has been explained

before.

Before the teacher of any particular course is blamed

for the lack of improvement as shown by the advance of the

median the diagnostic chart should be examined to see if

many items were answered correctly by all pupils. Better

test construction by leaving out these items would have

mlldicated a higher rate of improvement. The higher the nedian

on the first test the less opportunity remains for improvement.

A study of Table II, Column (5) shows that the final

test on Course IV has the lowest deviation, four and one half

percent of the total score, while the test for Course XII

has'a:.deviation of twenty-eight and one half percent.
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Course XII was primary arithmetic and there were only

seven pupils who took both tests therefore that data from

that course would be unreliable at the best. This leaves

"Course XI with a quartile deviation of twenty-three per-

"I
,-(
:.!

~.

\

cent as really the greatest.

2. The Diagnostic Chart After The Results of The

Final Test Had Been Posted. The results of the final

test were posted on the same chart with the results of

the inventory test, using a different colored pencil.

After a ~tudy of these charts it was decided that the

items answered correctly by few or.no ~upils on the last

test were either too difficult, or poorly stated, or the

teaching had been inadequate. The teachers were instructed

to correct the wording of the poorly stated items, to leave

out mOst of the items which were too difiicult, and to do

more careful teaching in order that they might get better

results in the next semester's work in these same subjects.

When the orginal plans were made the directions were

that the same plans were to be followed in the second

semester without thinking that the same test could not be

used until the next year since none of our courses are

repeated in consecutive semesters. The writer was not

connected with the same school the following year and the

stUdy was discontinued. Consequently no data are available

shmvi~g that the study resulted in improvement in teaching.

B. Relationships

As soon as the second test was scored the tables

of data·in Appendix B were prepared. From these data

various simple correlations were oomputed and are presented
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'in the following table.

TABLE- III

l CORRELATION BETWEEN SEMESTER ~.';ARKS AND GAINS IN SCORES,
BETWEEN SE~:'1EST}~R 1~ARKS Al'ID INTELLIGENCE SCORE PER-

f CENT ILES '; BETWEEN Sm.cESTER ~:ARKS LND SCORE ON
~ FINAL TEST, AND BETWEEN TH~~ GAUTS IN
'\
~ SCORES AND II\TTELLIGENCEill

.~ SCORE PERCENTILES
II
I'
'I Marks Marks Marks (lainsII {i
,I

"tl Cqurse No. and and and and ~lr;
ij Gains Intel. Scores 'Intel. \

J:!
,!

t!I, ( 1) (2 ) (3 ) (4 ) (5 )ti
ij
11 I .18 .39 .47 .37 dI.! ,l
'FI "l'

Itd
II .79 .69 .88 .33Ii I

;1 I'
'!l I:~ 'III .69 .72 .85 .48
il

II
IV -.49 .80 .60 -.43
. I,
V .59 .98 .74 .64 II

I;

VI .22 .43 .67 .04 If

IVII .02 .49 .81 .43

VIII .63 .78 .71 .51

IX .30 .24 .78 .34

X -.49 .21 .86 -.24

XI .65 .29 .96 .31

XII .89 .15 .67 .04

..

.~

Since Probable Error is so greatly effected by the

number of cases it would be a waste of time in this study

to' compute the P. E. 's for the correlations •



1. Relationships Between Marks and Gains in Scores.

From Table IlIon the previous page this coefficient of

correlations is found to vary from -.49 to .89. Courses

'IV and X, tenth year English and third year arithmetic,

show a negative correlation. Table II shows that Course

X made high improvrncment yet the teacher gave marks almost,

one might say, on basis of lack of improvement. However

six of the twelve courses show a correlation above .50.

Course XII, first grade arithmetic, shows a correlation of

+.89 and this is the only course in which this column

shows the highest result. Therefore this teacher is the

only one who has given grades on basis of improvement

rather than intelligence scores or scores on the final

II

II
It
I
"i

!
I
I

II
II,I

il
Ii
i[
Ii
II
II
I,

'I
II
I

test.
i
Ii 2. Relationshi~ Between Semester Marks and Intelligence.

From Table III this coefficient of correlation is found to

vary from .14 to .87. Five courses in all had correlations

~c'?",re~, or '".sep.;-es; on final test •
.~: .

is a peculiar condition. The correlation between semester

higher than .50. In Course IV, tenth year English, there

marks and inteliigence scores is a .80 while that between

gains in scores and intelligence scores is -.43, and that

between gains in scores and semester marks is -.49.

Undoubtedly this teacher did not give marks on basis of

improvement. Courses IV, V and VIII, tenth year English,

ninth year Latin and eighth year arithmetic respectively,

sbow a higher correlation in column (3) than either of the
"., ' ,"

I

,pther columns. This wou,ld indicate that these teachers

l,s,suedIli.arks,'on basis of intelligence rather than gains in

, "'.
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3. Relationship Between Semester Marks and Scores on

Final Test-. The coeffi'cients of correlation in column

(4) were higher as a rule than those in either of the other

columns. .47 was the lowest; all the rest were .60

or above, the highest being .96. Course I, senior economics;

Course II, general history; Course III, ninth year algebra;

Course Vi, tenth year Latin; Course VII, seventh grade

arithmetic; Course IX, fourth grade arithmetic; Course X,

third grade arithmetic and COtU'se XI, second grde arithmetic

show higher correlations in this column tham either of

the others. This would seem to indicate that the teacher

of these ,Courses issued semester marks on basis of scores

on final test rather than gains in scores or intelligence

scores.

4.. Relationship Between Gains in Scores and Intelligence

Scores. Table III shows that the most intelligent pupils

do not always make the greatest improvement in their work.

Course IV, tenth year English and Course X, third gr',de

arithmetic show a negative correlation between gains in

scores and intelligence scores; and Course VI, tenth year

Latin and Course XII, first grade arithmetic have corr-

elations so near zero that they can be considered zero.

Only two courses have correlations above .50, the htghest

being only .64. Course X, third grade arithmetic with a

correlation of -.24 shows an improvement of 4.3 Q's in

~ Table II, Page 35. This must mean that the less intell-

igent pupils in this class did good work. Since corr-
,I

~., elation between teacher's marks and gains in scores for
, ~

t: th~~ course was a -.49 it seems that the ir good work was

II
\!
I'!i
:11,
'I

'I
I,I

ii
1I

if

I
I,

Ii

I

I
11

i
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not rewarded by high marks.

5. Relationship Between General SCholarship Ratings

of All High School Pupils and Intelligence Scores. In an

effort to get more evidence on the relationship between

teacher's marks and intelligence scores the general scholar-

ship ratin~s of all the pupils in the high school was corr-

elated with their intelligence percentiles and the result

was found to be .47. ~ompared with the results in ~able

II this is rather high, only three of the twelve courses

showing a higher correIat iOL than column (3). 'I'his might

mean that the more ir..telligent "'11r>ils received high marks

just because they were intelligent, or it might mean that

because they were more intelligent they made the most im-

pro:vement, or that because they were more intelligent

they made better grades on the final test and tlJerefore

received higher marks. Since Table III disclosed th~t most

of our teachers issue marks according to the score on final

test the 'latter supposition seems more likely.

C. Conclusions

1. A study of the diagnostic chart enabled the

teacher to see where he had failed.

2. If the median score of the final test is only a

little higher than the median score on the inventory test

the test should be reconstructed before using again, and

the teacher should be more careful in his teaching~

3. Teachers consider the grade on the final test
1-·- ,

!1 '. as more 1mpJ).rtant in determining semester marks than either

iiintelligence or improvement •..

, ::
I.
fI[
u
it
I
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4. There is a fairly high cdrrelation between general

scholarship and intelligence of the high scho~l pupils

tested.



v. sm.!j]\iIARY

This section contains a statement of the problems

of this study with probable answers together with some

results of the study and some suggestions for further study.

A. Answers To The Original ~uestions

1. Do teachers give semester marks on basis of

improvement? The evidence of this stu~y is that they

do so in only one case out of twelve. (See Page 39, 1)

2. Do teachers give semester marks on basis of

intelligence? The eVidence is not so clear here. In

three of the twelve sections of this study the correlation

between semester marks and intelligence score percentiles

was higher than the correlation of marks with scores on

final test. In eight of the sections the correlation of

marks with intelligence score percentiles was higher

than the correlation of marks with gains in scores. 1'hus

in three cases out of twelve teachers assign marks according

to intelligence and in eight cases out of twelve the

marks are based on intelligence rather than improvement.

3. Do teachers give semester marks on basis of score

on final test? The evidence here is that they do so in

eight cases out of twelve.

4. What is the relation between improvement in knowledge

and intelligence? In this study it was found to be negative

in two cases out of twelve, near zero in tw~ cases out of

twelve and varying from .31 to .64 in eight cases out of

twelve.

43
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B. Were the Orkinal Objectives Realized?

1. An Improvement in Teaching. There was no statis­

tical evidence to answer this question b~t the teachers

taking part in this study agreed that:

a. They had a clearer idea of the content of

the courses.

b. They gained some knowledge about test con-

struction.

c. The tables and diagrams were valuable in

comparing each other's work.

d. That a diagnostic chart was a valuable device

to detect poor test construction and poor teaching.

2. A Better Basis For Awarding Semester }~arks.

It was agreed that although achievement scores were valuable

in making semester marks yet too much consideration had

been given scores on the final test by the teachers taking

part in this study.

C. Suggestions For Future Study

If similar studies could be carriQd on in a few large

schools using classes of twenty or more pupils the results

would be much more reliable. More valid conclusions could

be drawn if well selected standarized tests had been used

in addition to the tests prepared by the teachers. This

~uld enable one to jUdge the value of the teacher's test,

the gain in achievement, and the efficiency of the pupils.
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Part I. PURPOSE AND PLAN

It is our,hope and intention that this study will

have the following results:

1. An improvement in teaching

2. A clearer idea on the part of the teacher of the

content of the various courses.

3. A better adaptation of the courses to the student's

capaci ty. ,

4. lin improvement in test construction.

5. A comparison may be made of the work of different

teachers.

6. An accurate check on his own work may be made

by each teacher by means of the diagnostic chart.

Plan
,
1. Sometime in the fir~t month of school each grade

teacher teaching arithmetic, and each high school teacher

teaching English, science, mathematics, history or Latin,

is to prepare an inventory test covering the work of the

last three months of the semester.

2. This test is to be given to the students on the

first day of the second school month. Each teacher shall

im~diately.score his papers and prepare a diagnostic chart

as illustrated in Part IV.

3. The instruction during the remainder of the semester

shall proceed in the light of the findings of the diagnostic

chart.

4. At the end of the semester the teachers will

give the same test.

:1
i~

i
I

- I

II
l!
II
il
I
I
i

I

I,
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5. The teacher shall prepare a second diagnostic

chart, and prepare a definite report on what he should do

to improve his course.

6. Copies of all tests, Reys, charts, and scores
+J

are to~burned in at the principal's office.

7. The same procedure is to be followed in the

second semester except that the first test is to be

given on the first day of the semester.

~

I
I

I
l

!
1

1
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Part II. SUGGESTIONS
.

1. Any type or combination of types of test may be used

except true-false type.

2. The test should be constructed as if it were. the final

test at the end of the term.

3. The tests should contain not fewer than fifty, nor more

than two hundred questions. More than one period may

be used if necessary.

4. Keys should be made as the test is being constructed.

5. Directions to the pupils should be very clear and

should precede each section.

6. ~uestions should be nwnbered consecutively through

the test, and each item should count one point. '1'he

total number answered correctly by the student will
,

then represent his raw score.

7. Each te$t should have the following heading:

student Date _

Subject _

Direct ions. _

(Test)

8. The office force will cut stencils and assist in

duplicating the tests •

..
i ,-

(,
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Part III. ILLUSTRATIONS OF THE VAIIDOUS TYPES OF

OBJECTIVE TESTS

i There is given below a brief illustration of each of

1 the various types of objective tests, together with a

i tentative rate of answering each type, and the advantages
1

of the test illustrated.

SI~WLE RECALL TYPE OF OB~~CTIVE TEST

Rate of Answering. About 3 items per minute.

Directions. Write a word or short phrase on each blank

line which will make each statement true.

1. Every President of the United .'3tates upon corning

into office now chooses ten Secretaries to form

his •

2. The fundamental econor::ic cause of the Civil War

was •

3. President Wilson said, "The world must be made

safe for •

4. Large corporations, when consolidated, are

papularly called •

COMPLETION .TYPE OF OBJEC'rIVE TEST

Rate of Answering. About 3 items per minute.

Directions. In each of the paragraphs below write in the

words that have been left out. Try to find

the~ word for each blank that makes the best sense.

I
!
1

mouth is concerned with digestion in two ways:



________ , a.nd,
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Tirst, the grinding aotion of the

second, the chemical action of the enzyme which

acts on changing them into •._------ -------
In the stomach, the most impoDtant enzyme is--------

which starts the digestions of the •---------
jIhe gastric juice also contains an. , which

helps to kill bacteria causing fermentation.

Advantages

1. Relative freedom from the effects of guessing

or chance.

2. Allows some freedom of expression and thought.

3. Better adapted, perhaps, to thought questions

than many other forms.

r,mLTIPL~ RESPJNSE ·,l.'PE OF OBJECTIVE 'r:ST
,
Rate of Answering. ..bout 4 items per minute.

Directions. Underline the worK or words making the correct

answer.

1. Oliver Twist was written by Scott, 8tevenson,

Elliot, Dickens, Austen.

2. The theme of the "Tale of two Cities" is Defense

of poetry, Crimean war, ~--{ights of the American

Colonies, French Revolution, Romanticism.

j'

!
!

". '

3. Elaine was a character in "Idylls of the King,"

"Childe Harold ft
, "Fride and frejudice ri

, "Dream

Children~, ftTreasure Island".
}
i '4. 'fhe earliest of these writers was stevenson,
·l

t·t ,,;;,(; .. Kipling , Pope, Keats, Scott.
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Directions. Read each question and select the best answer

to that question. Record the number of the

best answer on the dotted line, as shown in

the following samples.

1. "Snowbound" was wri tten by •.

(1) Field

(4) Tennyson

(2) Markham

(5)Kipling

(3) Whittier

2. A poem with symbolic character 1s •

(1) Limerick

(4) elegy

Advantages

(2) epic

(5) allegory

(3) lyric

1. Purely objective in scoring.

2. Very rapidly scored, especially when responses

are numbered and the answering done by nwnber.

3. Easier to prepare than the completion type.

4. Guessing effects can be minimized by using from

four to seven responses.

TRUE-FALS~ TYPE OF OBJECTIVE TEST

Rate of Answering. About 9 items a minute.

Directions. If a statement is true, underline True; if

false, underline False. If in doubt, omit

the item. Do Not Guess.

1. One centimeter,is a little more than 2.54 inches •

. True False

2.• : 1000 cc.of water is approximately

,o.ne pint'., , True False
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'3. When an ordinary electric-light bulb

is broken, the glass flies away from

th~ center of the bulb in all direct-

ions. True False

Directions. If a question is correct, underline Yes; if

false, underline No. If in doubt, omit the

item. Do Not Guess.

1. Did Colmnbus discover lunerica in the year

IS94?

2. Was the Battle of Bunker Hill fought

in 1??5?

Advantages
>

1. Wide applicability.

2. Perfectly objective in scoring.

3. Fairly easy to construct.

Yes

Yes No

4. Great rapidity in which items can be answered.

5. Extensiveness of sampling possible in limited

time.

MATCHING EXERCISE TYPE OF OBJECTIVE TEST

Rt'lteof Answering. About 5 items per minute.

Directions. In the space in fro:ot of the names in the

first column place the nUlllber which corr-

esponds to it in the second column.

___Tennyson

at'evenson-----....
___Dickens

1. Treasure Island

2. David Copperfield

3. Idylls of the King
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Directions. Read each characterizing extract and then

find the term at the left which it fits best •

. Record the number of the proper term in the

parentheses in fromt of each extract.

1. "Open Door" Policy.

2. Protectionism.

Adyantages

( ) The passing of the tariff

and other laws favorable

to a nation's industrial

and comrnercial development.

( ) A proposal of the United

States that the citizens

of all nations should have

equal rights for comrrlercial

and industrial advantages

in China and that all nations

respect China's integrity.

:""
I~ •

..
I i
, .'
; .~

J ..

1 • . Completely ob jective.

2~ May be used as either jUdgment or factual tests.

BEST ANSWER TYPE OF OBJECTIVE TEST

Rate of Answering. About 5 items· per minute.

Directions. Below are a number of incomplete statements

which may be completed by anyone of the three

possible answers. Only one answer is scientific-

ally correct; the other two are partly or

ent1relyincorrect. Study each statement and

then .make a cross in front of the best answer •
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1. Fungous plants are dependent upon other plants for

their"food supply because

___They are so simple in structure.

Their digestive processes have never developed.---
The absence of chlorophull prevents photosynthesis.---

2. The act of fertilization is most accurutely defined

as the

_____Transfer of pollen from stamen to pistil.

Union of an egg and a sperm cell.---
Maturation of the embryo of an organism.---

Directions. Check the statement which expresses what you

mi~ht have prophesied as to the future of the

Roman Republic, if you had lived during the

first century before Christ and had known the

following facts:

Marius becomes consul for the seventh time;

Sulla is given the title of "Perpetual Dictator;"

Caesar becomes dictator for lif~.

____The Republic was on the verge of developing a greater

democracy.

Civil Wars and the military rule of one-man power would

in t~ne overthrow the Republic.

_The rule of the assembly and its leaders was about to

triumph over the rule of the senate.

Advantages

1.. It has all the general advantages of the multiple

response test.

2. The vertical arrangement of the responses permits



55

the use of long response statements, thus allowing

wide use of the method for thought and jUdgement

1 questions.

'I .IDENTIFICATION EX1~RCISE TYPE OF OBJECTIVE '~'1~ST

1 Rate of Answering. About 5 items per minute.
I
I

Directions. Select the best breakfast in the four break-

fasts given below for a boy or girl twelve years

old. In making your choice use all the facts

that you have just learned in your stUdy of

balanced meals.

~ Answer. My first choice as the best breakfast is No---

1.

~ cup of oatmeal, cream and sugar

2 eggs and fried potatoes

3 slices of bread and butter

1 cup of coffee.

I)
f..J.

1 shredded wheat biscuit

2 slices of toasted brown bread with butter

1 dish prlimes

1 glass milk

Advantages

1. It allows the testing of ability to apll1y principle

to concrete situations or identify examples of

such applications of principles.

REARRANGEMENT TYPE OF OBJECTIVE TEST

"
, 1,_
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Rate 9f Answering~ About 5 items ,per minute.

Directions. Number the following great inventions in the

order of their making. Put 1 before the

recent invention the number 10

ological relations.

MULTIPLE J:tESPON,SE-PLUHAL CnOICE 'I'"'lPE OF OBJ-~CTIVE TEST

1. It is chiefly useful in subjects involving chron-

~__Gunpowder

___Engraving

earliest, 2 before the next in order, and

continue for the others giving the most

Etc. to 10

Advantages

_____The printing press

Wireless telegraphy---

1
1

i
i
I
I
I

:J
i

:j
:1
l{

i
11

;j
I

Directions. Below are a nmnber of imcomplete statements

which may be completed by several of the

possible answers. st.ldy each statement and

then indicate by the numbers 1, 2, 3, and 4

the correct answers.

1. The irregular coast line of the Scandinavian peninsula

is due to

The action of glacial drifts.

The rotation of the earth.

The weathering of storms.,-

___The gravitational influence of the moon.

The sinking of the coastal plane.

The develmpment of the growing plant is controlled by
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The amount of atmospheric pressure variations.

Th~ quantity of sunlight received.

The acidity of the soil in which the seed is planted.

The directions of the prevailing winds.

The rainfall of the region.

Advantages

1. Allows the use of statements for which there are

several causal factors.
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Part IV. DIAGNOSTIC CHART

,r

,-
'-

The construction of a diagnostic chart. The nUlllbers

of the various items of the test are nlaced across the

top of the chart, the names of the pupils are arranged

down the side. It is a simple matter then to check the

correct responses of each pupil. The blank spaces of the

chart indicate items which will require emphasis in the

course. There is a variation of this chart nossible if

the test has been constructed in sections, each section

bound in a teaching unit. 'rlhe number of the section

can be placed across the top of the chart and the total

score for each section entered 0 'posite the name of the

pupil. This type of chart requires care in the grouping

of the items about one particular teaching unit. It

brings out the principle that the items of the test should

be presented in topical sequence, which principle should

be followed whether this particular scheme is used or not.
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AN ILLUSTRATION OF A DIAGNOSTIC CHART

._--------

e Given

L ......~~

e Test

32 33 3

x 32

10

5

5

x 2

x 7

6

r .i

urse No.----
--

Subject Co

Instructor ..._-----
-

Name of Test Cat

- -- ,,~. ~.-J

Student Items of th

1 2 3 4 5 6----
Adams, Fred x x x x x x

Bell, Thos. x x x x

Clark, Jas. Ix
,

Day, Glen x x

Fads, Sar8 x

Fair, R. F. x

lxGray, Chas. x x

l ~ l

~
II

I
I I I

J

/

I
No. I

Total OK %
4

• i~

;;:
~,
1
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TABLE IV

ORIGINAL DATA FOR COURSE NUMBER I, TWELFTH YEAR
ECONOMICS, IN A STUDY IN PUPIL ACHI~VEMENT

Tota.1 possible score on this test
64 ra.w score Doints

Dlfter- IrrtelXl-
Student Score on Score on ence in gence Semester

1st Test 2nd Test Scores Test %ile mark

(1) (2) (3) (4) --(5")'- (6)

IEsther 10 28 18 45 93
Forest 7 20 13 24 77

Wilma 14 32 18 58 90
Gertrude 7 15 8 26 88

Eve:)..yn 4 26 22 78 83
Ja.mes 5 16 11 20 89

lRuth 0 23 23 75 89
Yuma 5 27 22 6.5 76

Dorothy 10 28 18 72 81
!Martin 15 39 24 95 92

Clark 16 48 32 89 96
Carme1ita 6 29 23 28 84

Merle 3 32 29 15 93
Mazo 2 31 29 51 76

Royer 28 52 24 94 94
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TABLE'V

ORIGINAL DATA FOR COURSE NUMBER II, GENERAL
HISTORY, IN A STUDY OF PUPIL ACHIEVEMENT

Total ')ossible score 011 this tee"
54 Raw score soore points

Student
.'pfliJ~ fht ie11't- i:

Soore on Soore on ~oe iu geno! semes.t.er
1st· tee" 2n4te91; Soores Te,st ~11e maz'k

3 11 8 24 81
5 15 -10 51 85

ranees 3 8 6 59 83
l1a 2

,
'1 5 23 7'1

I :

Virgil 10 28 18 If) 95\
Mildred T. 10 as 18 33 92

WaYne 0 10 10 32 76
Ma.rg. Bo. 1 11 10 42 1S

Ka.:rg. .Br. a l' 15 '39 88
Oharlotte , ae 19 61 93

G.o~ge 5 26 21 a5 89
Au~e 2 18 14 84 8a

taa , 28 a1 75 8'1
1I1dred. H. a 33 2'1 '5 95

5 aa 1'1 86 90
5 as 23 S6 ,sa

10 28 18' 99 92
4 21 1'1 63 93

5 19 14 34 82
3 22 19 61 91

'. "

. ~ ' U.abe'bh 0 14 14 37 79
: la_a 12 33 31 a6 9.,

, ,.'
':!'

: ),
i 1. i,

•f
I
;

\1
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'1'ABLI VI

01\10IIAL DATA FOR OOURSE NUl!BER III, NINTH
nAR ALGEBRA. IN A STUDY

0' PUPIL AOH1:l&VEUn

Total pos.Sbl- .,o~e oa 'hi, ~t.1
56 ~aw .o.~. poia~.

11[ h If! = t ; = '.1. ·i:: iifl.... rtif'rti~ I .1 ., T;

S,*,_. Soor... SOO~' oll.aot ill ge...,. . Sel1lClU31el"
1.~ i ••, aa4 t ••t 800~.' tea' ~11. ~t

fl.! nH

.....10t'.
:L~
111_14
Ka'l'l_-•.
It......
Olartoa,.
111.u.tll''''lUa"omp...

18
13

9,
•l'

31
10
11

S
19

15

1­1.
18

•a..
ISl'al

18,

t3J HU If)·) {eu

so 14 sa as
11 13 43 '8af a" 39 81

40 24 e1 9$
38 at a6 91
41 3$ M 98

43 "
,. 98

33 IS 'II 80
41 a. 81$, .7

4' l' " 98a. 14 34 U18 3a 81

12 , aT 7'33 14 86 9'18 13 a9 a
at ao :$I '16
38 1. n 81
30 11 e4 80

l' 13 , BI
13 .'. $ S5..
I 2. 17 eo

18 11 2a '"'7 aG ..,., 88.. 10 98 s,
af 11 fa "11 a. 8& 81
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._ TABLE VII

ORIGIUAL DATA FOR OOUR.SE NUMBER IV. TENTH YEAR
mlOtIsR,II A STUDY IN PUPIL AOHll£VDEI'l'

To~a1 p08.1bl. soore on 'hte "at
'5 1'a.- 800Jle poln".

I ' i:; i ; 1m '; z I! ·,·:1 i5m.rJ :: ffiiffiJ I ::

a.Wieat Soore OD BooJO. Oll 8.0' la .guo. Sem••"tlt
1.' 'est ln4 , ••, Score.- tee't "118 raar1c

a2'et Bo~ 33 69 a6 4a '5raet .~ 40 $I 18 3i ,?., 65. 18 t1 91-
$1 eo ID aI ,a
40 61 11 ft 83
43 81 20 S,
• 18 ao .,. 88
18 84 28 $4 as
46 62 1i sa 89
ft· 68 l' 99 91-..... ., 68 ·21 S3 8'1,..• ., 83 lir 81 85

,

11.a_etb A sa 3$ 3' eo
••11 4' se 9 .9 83

-- 80 ., 1" S6 90...,.. 31 84 a" U '8
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ORIGINAL DATA fOR OmmSlt tHtMaER V. NIRTIt YEAR
LA,nh II A STUDY XN PUP XL AOHIEWiWr1'

fotal ~...i'bl. lOO1"e on t1\18 'QlJt
~ lao raw Icore poln1.

I'n!el'- i:~!~ifl- 4A...

8'u4_ 8001'$ 0. SectJle 0]\ enee Sa senoe sameste1'
let 1eet 2aA 1e., $0078. t.s' ~11e mark

· .
I~' ,

i~ .
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fABLE XX

OltIGDAL DA.TA rca cotman NUMDFn:t VI. TENTH YEAR
LATIN. IN It. STU1)Y IN PUl'IL AOHlEVli:J4.mn

. .

-totat po~s1ble score .Qn this teq'
., raw score ~olntl

11 59 38 43 68
35 M 49 39 81

.",te 14 81 at 31 90• 89 68 a9 a6 ?5

48 sa 3i G4 61
M sa as ,a 85

65 ea 21 .,. sa
49 M IS as 83

4a 84 4J as as

'" n 2' 99 so

" 74 30 63 61., 65 18 34 88

a. 19 40 61 ·'6ao " 3' 37 75

= "a a3 49 83
so 3.2 se a

,, ,
,
"
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TABLi x

OlU:aXIAL DATA 'Oft ComSE NQlaA VII, SJi,'nHT8 GRADE
. ARITHMi:i:tCh Itl A STU'Pl' 1.1i ;,~UP It ACHUi\:V;'liMllt'l1''t

Total possible Boo~e oa this teat
SO taw toorif 1'Olnt.· .

'..-' .

. , 1 . I I. I ll1

sa Sf 5 46 01
6 l' 11 i$ 6f

a8 37 11 41 89
24 34 10 87 00

3 13 10 39 74
IS 34 11 38 95

a 9 , , 65
14- 33 19 13 '18

13 17 4 22 as
12 24 13 53 84-

-
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fABL.i XI

ORIGINAL DA'l'A FOR cotm13!NU"Dttl1i.1l VIII, Exams GRADE
ARI'rHllETIO, IN A STUDY lEI PUPIL AOHIEVDtQT

'.rotal -cQ.sible aGor" 011 1;h19 test
, 50 ~w score point.

StUden' Soore on Soo7,on enoo In genoe Semester
1.t test 2nd ,est .core. test %118 ~rk

Ali,. aa 31 ·16 90 92
ald.a 34 39 18 99 aa
~lrill 23 av " 39 '10

Annn'bell 31 aa 5 39 84

'al't.~ 24 33 8 Z1 SO
tl!t'tlel' a9 45 16 81 90

a8 4S 19 71 ~a
33 23 0 5$ 84

24- 42 18 76 sa
26 32 8 93 Be

aa 34 G 41 so
15 19 • 23 '8
13 36 33 50 as
14 af 13 30 so
16 a3 a 36 vs

. '

'''' .
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fABLll:XlI

ORIGIIAt DATA FOn COumlTi; N'UMaJJ:R IX. fOURTH ORADE
AftXTIDltfIO t II A ~TUDY Ii PO~IL AORtEV~WHT

'Ictal po/t,fsihlesH,Qr. on thls t~lJt
52 :raw $OO1'e 'Points .

I 10 sa as 79 8'a41 .46 5 71 93

28 48 1. 50 :20
26 11 ·14 81 79

19 a3 4 a 78as 45 lr~ 90 91
18 39 25 50 84-28 35 9 49 134-

13 42 30 sa sa
38 a4 -4 a? 01
aa 41 19 M sa
'/ ao 33 95 ss

l' 39 23 95 sa

1
II

:! .
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tABLE XIII
OlUt%WAL DAfA :FOR OOt1RPE NUMBE1R. X. T1!IRD GnJ\D1 .

AJLtTtn-!:.!nT10: INA ~nlUDY IN !'u~ 'IL ACHIJi;.vrcMENf

fotal possible .oo~. on 'his teAt
a~ r~w score pointe

_fiie_ IU 1 : " i 1111; i ;1 U .. 1l'li3lt == 'mit l!ft~I.'t "fJ~~~ btilC:= 4"1_
st~l.n' Score on aco~e 0= ·ence la ~eno. Semeste~

let t,eri bd tcs. Sooree .est )~11e mark

Irene 4a 73 af 73 93
~e9 12 6a 48 86 85

attg-are' 8 51 4:1 ~o 85."1014 I 34 39 55 19
_eva 17 Sf, " 93- aa

Alb&~ta
,., ,. 1 90 94

Rf,trv., 41 " 36 U 00JjOro_ &2 M 14 9a 93

1fl.4ft4 5 48 U 1$ 73.. ·izab.'h , 51 44 93 85
Ana. m. 7a 53 66 00
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. TABLE XXV

ORIGINAL DATA ron (.,"CURSE IH1UBF.:R -XI, Si\;OOEiD GRADE
AJltlfm'Ut."*Tto.. IN A STUDY IN' :PUPIL A01il8ViM01'

, I "

~ota1 :poe~lo1e sQore on ,t.hi, test
110 raw 900re pointe

,_II : i I t.J .: : j Iln~~l r~mr~ Ii: us

SCOTt QIl SOOT'e Oft. enol to gaIlO'. aemeo'beJi
1.t test aD4tes' 800r$$ test ~11' ~,~k

'::! .

G1 100 39 99.2 98
1a 3' as 90 82,

11 33 22 as 83
2 9- , S1 80

at_ n 8$ ;: 91 9'1
8.11& sa 6. 2$ 69

12 as 13 39 sa
33 1f 64- ee 92

9 a -1 88 78
4 8 4 '13 79

48 75 3'1 84 93
a8 50 32 88 89

39 80 21 39 a8
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l'AULI· 7:'1

ORIGINAL D,'TA FOR OOUP f1E XII) FInST Qn.~.m~ AttITHM::'.'!!C
IN A '~'?i'UDt n !'C?IIJ ACHI;~Vlt!!EKf

Total possible 'CQ~e on thle to,'
SO :ra.w 8001'0 po1n".

III p a dtnejt. fnt:nT- 1 .«tM" •
stud•• SC01'8 on Score oa enC$ in genae S$1!1entf~r

1at teet and lest 0001"e8 'el~t %lle m8.rk

23 54 31 ~ 98a 8 a 55 76..
on 9 at 18 as 86
rQ~ 63 18 25 a8 fJ6

, 1ohU4 34 '11 31 77 98, ale.11a 17 37 20 84 87oJ'

9 41 :: 53 r-1r"
1;.'loi'

\ ,



TABLE m
DAfA lOR lVIR~E SIANDING II SOHDLARSHIP AID

IBDEX O~ BnIGBTBESS ron ALL nIoa SCHOOL
STUDENTS IIOLUDED IX A STUDY or

STUDENT ACRIEVF.MEIT

IF

S'udent IS Sohole.l'shlp1~

~

~
i,~

~ 1'12 9Z
~i 170 90.'5:.;. 183 93.75

oY.~ 150 96.a6
e.rila 149 92.5alan 138 ~~ ?~;",: uo. W

~'l Rel_ 134 21,J
f!
[j Lode.. 132 91.25t;,

! 8u1)aft 132 91
~ wil_ T. 131 89

Ruth H. 131 86.25
Vlrf,11 131 94
Eve 7ft 12~ 86.25
Her.holl 122 27.5
Lieton las 8s.a5
Ruth o. lao SH.a!
IIdl.. lao 84.25
ltt14l'ect II. 119 91.5
Ovid 117 83
DorothJ 117 as
Awb'q 111 87.215
rOft.st o. 111 sa
Kat.. 110 89
Oh!l1'lotte 108 9~.5

'en 108 86•.,6
hance. 107 83.5
'Nll... B. 106 e7
Robert B. 108 70.5
Walter 101 '8.~5
JIazo 101 81.35
Lowen 99 81.35
.ether 00 90.~
llargun 80. 94 75.75
lugu" 1tI'. 9a 85.'16
~eOll 92 74.5
nlsaMtJl so 70••&.
~ 88 75.ft" mbe4 t. 87 93., '9.'1&Bal" • 11
OUMUta 81 .,
"~'.ii4e . 11 •

aoat.
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78
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56
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c•. f.l'letetlob andDlat!l'lostlc Char",
!

fO~. Ocur.~ I.toonomlos1a
,.,'111'1·11••- •• 1_;~ ,.;;•••••"....;......lit".,.. ,...._,.j~.r._....'~.DR..t~ I.'.J~__·..__.;;

DJ::19SUIS:. Wr!te a wo~d ()r short phrase on.· euch blank

line which will mako eaoh statomant true.

a --. -- b. ..•••- .......,.., ....

o. ._;4l 'I'" up '0." ...'...... ,.'••-_« ...... (1.. _~......................_.................. ;. ............

a. ...... l,Vt I ....---,..~-•••~- b. ............-..-...'........- ......._....._....

......... 41 ••• ~.iI •••••• t .
,

4. The ohief' !oUl"Oft$ of power are • _ and

II E J .,.
6. GOod. Which .attat'y our desire. d.irectly a:re celled.

___..... -. 3004e.

11.Qar>t'.1 1s e-ny kind of 1~!'ope'r't,.. ri$l~o from la.Del,

Yib1ch fIJ; _11 US"ti .__...,_._. ._*....__,._, *••

V. The methodEJot oQt4b1nlng wc!':..l th in 'business ~l'e a"_11 _

__.,_t ........... ...·
• n;, •. IFUt

... I ~'1 , I I 11,1. an: o;rgulz.t'."'. t",,_.1,'" ''?U'''T,,..f.nlt.t~t'rotl1ne: 1the m~tk~t.

J..'LNU1. ;<tt.ltJ1. .lu8 b$O~1Js' otltl ---,1._'~-.__ eat..... ,4

; ",.,i:.ItAtI.

, .

..
;. Mte.•'-

i . ;



-~-_...._--.......,-

'5
11,.. '!he fUn4&ldntt.l.l of ~am(nl" 1" the 1'#O''''16)Dl of

.......__~~:,.!"'!'"-..,.....'_I'~;..,...,,.-- the faotors 'bt·"i)1.'Oduotlon.

The txu£1citi,ve 1ndustrla~ nre a.

... , ••• -: -;'iIIiNii.....'...."'. ._..__ o. _......, .._._.-'-'-"""'i"'O-_
t .9

•
1 •• u. T\ 1', -

, b~t:Jl\UI. urj rel1&~:tt"M.t _ ....... ..__.......,__.___ ~e ell(:~nnf1
. , .

of getting what h(~ 'Wants.

OU1' soil.

15.

c1ustrles.

lSi. ~genetl,c lnduntrlee s.re a. ....* ..__---._.... _

b.
'fl., ., Ii ..... ,

17. It "COUldOIl tbe world ~,t l,ug. _._.._.__.-... _

is tb~ 1I$Oet l~01"taat of all lnd.u:3"~rl.e,.

18. f~an~?tatton d!ff;e~~ from oth~r work ln th~t it·
0011'S1$\'1 ln }nQvtn«m.Ptet'lalG ..'__, ... ...*

19. 't;ransr}$!'1intlc.n (';l,evelo\':l.,.. ,r;d rirst•.. ,- 1.' '..... 1 'I ....... '....

SO. .,701\a*tdbtitg 18 produotlve wOrt ~h~n it eave~ _

11. A4.....1d.ng 1s usef,u;! WQrk \.'I'b.~ It " .,.. I ........' ... ,.

h. If jOu ••t a tiling yOu ·b.avetuoe clu>tces.

You ..,. ¢l I" , .it, 0" fQll'ltI$,J t .. fit. t t,
.

or 10U may

.: , ." it
'•• Ri,! P F '4.:, Ii . ,. •

.~ itl"tdtl~GthJ' to, .Ii•• e,om'$"ldue: 1& .eaohang, fo't,a

111181' ...... 00. to 'b'7.,a"14 '~ .fJ' vi""G fla th$ _
.' . '."·."1..."....... .'. ',,:, "", ..•........... ' ..."., , ....3{·..·,..f ·l f .ba ',__, _, _.-.- ".•'-
t·· ..,·,·· .... '"., ',': ,: ,).

'tp~ilj!:'ti, I. . ,... __ -i.-
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31. Wat6.tr haD va1.'.lC whon 11; 1s -...;,

3S, Th!4gs are 8Qaroe fer t11~Ge r~e,lSons:_....a....: ,.

It ....
--_,_'_..._ .... , ,_._....__1 r__"

A. .""_~----- .....'-- 11'3 nn_ ~... • ¢ • 1 ~tg,enoy wh10h !loa sUffioient

OOllt:rol O~/9:" -ths Bll}\J1Y of iJ ci'ten 00[.1'\10111. ty !~O Z1~t 1ta

price..

F • n .. -,. b.... p ••

__ MY

.... J{ .. ::ta.~ .... ..'

......-..._-I"'~_._, e. _._,------
fl,tandal'ti vnonay ig -_.--.

31. Bn.nknota,s are dlff3rm'lt fr~ln ot~er no Ci;lO in th.::.t ·they

'l"'I.,;:'GS f~om 'l"':e r$()n to r.l.l?;':',90n wi thou'~ _ I
t,1l' tr-. 'b"' __"'-~_" •. »

'';' ':' ~
O~. ".4

32J. f~

i'lnt1tJ.olal 01"1$11) ls- brought b~t e. __..__~__• •__..,;'

slieh:t ob.~ng~ in tlli~' value of a pl·o-~luct ton(:::.~ 11> .

n:tQdttc$ a. ¢h6'ftO'O ia the value of the" ••__... • ' ..... """'""0

factory. pToduoing 1~.

3,1, 'I'hrG6 pQpule:t argu~nents in favor of f;I. !>:ro~tsot:1 va

tnrlft are :a. • ....~_JIIj_t......IJ.~,..4.I...i_._,,_,._,.1 '_.-.~ ~,,,,,,,,,,.,,,,-,,:-

o.

____....·_. ._,_IIIi._•._..._ .....-_It....._I ,'~ ..I.. ., ....-.,._~,-- ............
--......__,_. - u;a..._---.....-,...............,·.........,.--------

of? Tbelawe ot th~ land do not rao:gnlzo anyone'a tltl~

\0 an objeot n".octlred 'by _-__....'_._•• 01' •

•• Of the various ftlcrbOl'lI of p:roduetlon the one th2.t is

_________..._. commande theh1ghes'lj nl'~oe,

a".· 'tae ...... .Ibn. like the . ......,.



l'
....38. vlages o.r. high in those oOQupations in whioh -----

mea are needed.
3'9. Owing to the la.w of _

a large numb011 of peonle cc:n not be so w$ll provided from

tbe proouce of a restr.icted. f1,'X'O::t as a sl118.l1cr nu:nbar oan.

40. m:lr'il1'::'~ ·l·~bo"'· """"vv,:"n,t"~'" .., 1,·, I;"l"'~"" "'''''1(';<'\ ""ll""n '~~s't-';11""d....J,:\. . 'f*"~" .. 1':.. _..1. ...... V.J.~.k"_ ..........,,.J.O '"', ._-~) .i•• ,....t. ,,~.. _<.;.i. '-",{:........ v.J~.. .K4 V

because •
~'''''''''d; ~ •• ,•• _ ......... • ,......

ho u~~es t t h1moelf o:r lets 1t out to seHne cne else 18

---_._--------"...;.
43. l'he value of land is determined by it(~ _

::lUd. ita
UII, "-'Iil

_________.. is the lncom~ which ~. (;(')8 'to the
1Z l

45.

._-....'_.-._._-_._._-----_.
a. -,---_...,--------

46. Interest~ 2'ntes are high when oa:plt~l ls
~"~---"--'.~

~nd low 'lthGU orro1tal is -, •... ,

t •••
"Il
~......

net ther W!)f';es) rettt nor interest 1s o~.11ed •

48. l."he chief forma of "u'0110 'r.~:q!enue !:!re:

b. .... , i . o. • •••

49. A ...__....__~-- 1$ a,compulsory p~.yment to the
I d

I.

!. gover.._ for whlGh the gove!'llment does not return to the,
i'

I- lftdl~tdual,a1.~ a oo..odlty or a servioe.
r,' r

I

I 80.' ftevalue of l\ men 1s determined by the formula
if
I I _.....,-------------_....._~.
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51. M1en consumption exoeeds produotion netlonr!l prosperity

. ,.
6a. A '1"atlon..-1.l standa.rd of living 1a one whioh inoreases·

the g~;~ b0t'V.leen _. ... .~_ nnfl ....__._......_--_._.------*

--_._-----_._._---_.~.

d.

.... . ._._",------,---*

57. ___......._, ._.• 1." r~ tJ/:~I:' (Le' soci<\. ()l,;";,'m1z: Lion in

7P",. U •._~

,,'

:1
1

;,,. I

~. t .
11,
il: .

II
j'

~"lllch all ~·ie!).lth bQth;:i'oducen!: t, J,I,i(1j, oonfju;.;i.;;r~ s f-~OOi " __:, is CH1uod

'?,n(1 cotltro'..led by the C01itl~un1ty •

........ .
f.'n cr;)C'l'ate only producc:r's goods ~ leavinc; the oon.'c:u.t::(:)1'S

CQods to be mined al1dsnjoyed ;')'¥ in.dlvidunla.

on. C':QmrmmlFltl0 experli;MntD h"1ve f:?-11'3(\ oreC,'UGC) of 1~10k of'

.. ..__ amonr::; the mombcrs•
• _ ........... <l;.

60. Sooialists n,re o-p':tosed 'to 8ny one receiving rmylnoome

for the uee of

H.IT.• the ~..,.., -_ is meant n.,oJ.,icy unde:t> wh10h
'i. 'it .J

,'oTr~,
<,.\

sa. ~tt.fl" .' II 'U , .1 ,* I ••• 1s O!>posed. to nil forma of

goveftUleat. .h.loll a;tf/t wlunatary.

13.' 1. tille' of 11&1' 00.lel08 takes the plaoe ot •
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64. Un1versa.l ed.uontlon benefits the laborers bconu-:le it

the ml."l1tHn~-----------_._.--
th~ number of employerm.

::.nd . _
~- ..-.. u
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Figure 25. Diabnostic Chart for course I, Economics 12.
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