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I. INTRODUCTION AND STATEPFNT OF PROBLEM

Teachers 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 very useful in
the investigation of student achievement and were used
exclusively in this studyj hence it is necessary to discuss
inventory tests, their purpose and construction, 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-
striction how much a child knows about a given sub ject.

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 teechers.

lBurdette Ross Buckinghan, Research For Teachers,

(Chlcago Silver, Burdette and Company, 1926), p.336.
. . .
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(2) Each question was answered éatisfactorily by at 4
least soﬁe of the puﬁils. (3) More then 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. Make a list of the imroTtant items 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 wvlenty of space for the answers.

5. 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 ef their study.

l, Statement gg'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 improvenent 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 improvemeht in teaching

(I) Since the teachers should get & clearer
idea of the content of the course t6 be given if a careful
outline and list of questions aré 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.

(ITI) Improvement in test construction should
be a result of this study. Questions answered by all
pupils when the test is given at the beginning of the semester
should be omitted whén-the test is reconstructed for use
at the beginning of another semester.

(IV) The work of different teachers.can be
compared by comﬁaring the relations existing between the
semesté?qmarks given and the improvement in knowledge made
by the pupils. A high correlation betﬁeen”teacheré
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»af a glance What parts of the work neced 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. Fach of these methods has its advocates.

Which is the best?




II. THE METHOD OF THE STUDY
_ L

A, Procedﬁre
The procedurse consisted of three parts; first, con-
strueting, givéng and scoring an inventory test; second,
giving and scoring a final test; third, giving and scoring
an intelligence test. ‘LetAus consider first

1. The Inventory Test. During the first month of

school each teacher assiéting in the study was required to
prepare an inventory test coveriné 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 seﬁester. 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 resulté recorded on the chart with the scores
made on the inwentory test.

Finally, each pupil was gi#en

3. An Intelligence Test. For this purpose the

Otis Group Intelligence Scale, Form A was used.

lFof complete instructions given to the teachers

see Appendix A,

~ 2Iped.
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B. Analysié of Test Results

’

The individwal teachers madé a'careful analysis of .
the diagnéstic charts which they had érepared and collected
all the data in tables} The wiiter énalysed the data in |
the tables in an effort to obtain answers to the questions

stated in the Introduction.

1. Analysis Made By the leacher. The diagnostic

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 e@qh teacher could see just where
thgiﬁ Work had been successful and 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 By The Writer. The writer figured

the correlation between: a. gains in scores and semester
ﬂarks,gbe 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 IIT and conclusions

drawn from & study of the table.

1Eor tables of original data see Appendix B.
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C. Subjects of The Study

Theibupils testéd were all in thé Bowling Green,
Indiana School. ‘The classes ﬁere the first, second,
third, fourth, seventh and eighth’year arithmetic classes;
the ninth and tenth year Latin classeé; the tenth year

English ctass; the ninth.year algebra class;'the tenth

year history class, and the twelfth year economics class.
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IIT. THE INVENTORY TESTS AND THE DIAGNOSTIC CHARTS

A. A DiscusSion of The Results of The
Inventorleests
Course Number I was twelfth year economics. A graph
of the inventory test showed the following distritution

of scores,

Pupils

(o}
S L=
al
3 1

Q

2 ! 2 .
1 ! ' I -

. D |
0 5 10 15 20 25 30 35 40 45 50 55 60 64

‘chres

' Figure 1. Distribution of scores on the
inventory test for Course I

For this distribution Q3 is 3%, Qo is 7%, and Qg is
113, 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-

bution of scores on an inventory test.

R ISR AP O

1Original data for this and all following figures

will be found in Appendix B.
4
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Course Number IT was a course in general history.

This courée was givern to all the pupils in the tenth

1

and eleventh years. A graph of the inventory test showed

the following distribution of secores.

Pupils

15, % @
14
13
12
11
10

e

ORI I® O

10 15 20 25 30 35 40 45 50 54
Scores

Q
m

Figure 2., Distribution of scores on the
: inventory test for Course II.

For this distribution Q; is 12, Q, is 3%, and Qg
is 6%4. Since the highest score was 12 no one answered
correctly as many as one fourth of the items and the
median is about one fifteenth of the total. Evidently

these pupils knew little about the course they were to

study.
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Course Number III was ninth:yéaf algebra. Some of
the pupilé taking thfs course were teﬁthiyear pupilsy
some had come from cquptry schbols; and some were from the |
local eighth grade where some algebra was taught. A
graph of the inventory test showed the following distri-

bution of scores.

‘Pupils
Q Q
8 [
v it
6 : Uz ; ‘
5({ !
4l .
! )
2| :
i '
! X [ 1
0 5 10 15 20 25 30 35 40 45 50 56
Scores

Figure 3. Distribution of scores on the
inventory test for Cqurse III.

For this distribution Q, is 3%, Qp is 9%, and Qg 1s
1l62. 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. The median is

about one sixth of the total score.




Course Number IV was tenth year English. A graph

of the inventory test showed the following distribution

of scores,

Pupils

Qs

11

| AV S IR N o)

»--j@
%)
N

1

1
i
'
!
]
!
i
1
L

] .

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Scores

Figure 4. Distribution of scores on
inventory test for Course

This distribution is not such as one
from the scores on an inventory test. Qg

that three fourths of the pupils answered

the
Iv.

would expect
ig 35 which means

nearly half of

the items correctly. Qg is 42%, much more than half of

the total number of items. Qg is 47;. Apparently this

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

Howsever it would be rather difficult $b make an Inglish

test that did not contain many review items.
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Course Number V was ninth year Latin. This is a
sub ject about which the pupils had nofprevious knowledge.
A graph of the inventory test showed the following dis-

tribution of scores.

) Pupils

<

HOVWYPOIOIOD

b e

U

0 10 20 30 40 50 60 %70 80 90 100 110 120 130
Scores

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

| For this distribution Q; is 5%, Qp is 12%, and Qg
i is 154. The medien 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

t

scores,

Pupils

- @

PP O

e b

0 10 20 30 40 50 60 70 80 &7
Scores

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

" For this distribution Qq 1s 37, nearly half the total
score. Q, is 44%, over half the total. q, is 50. This |
is almost a normal distribution. Had this test been given '
as a final examination for ninth year students this dis-

~tribution would have been good. IHowever the test is too

easy for an inventory test for tenth year Latin,

R S R
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Course Number VII was seventh grade arithmetic.
The intelligence test}peroentiles of this class range’
from seven percent to eighty nine percent. A graph of the

inventory test showed the following distribution of scores.

.Pupils

3 Q2

2

s I
W

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

L™

.
Figure 7. Distrithtion of scores on the
inventory test for Course VII.

For this distribution @, is 7%, Qp is 137 and Qg
is 224, 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 eighfh grade-arithmetic.

A graph of the inyentory test showed ﬁhe‘following distri-

bution of sc¢ores.

Pupils

- Qg

O

HODOWP OO

Qs

T
[
1

0O 5 10 15 20 25 30 35 40 45 50
Seores

- 15

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

'For this distribution Ql is 18%, Qs is 223 and 3
is 25%. 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 distri-

bution of scores.

Pupils
4 4 Q' ' ?J
; . 1o |
1 L T t__]
: o ! :

0 5 10 15 20 25 30 B35 40 45 50 52
Scores

Figure 9. Distribution of scores on the
inventory test for Course IX.

This distribution is very poor. The scatter is too
widea being eighty percent of the total score. More than

one third of the ¢lass answered half or more of the

questions correctly. Q; is 15%, Q, 1is 21%, and QS is 87%.
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Course Number X was third grédé‘arithmetic. This
class was'ébove the aéerage in intelliéence, only one:
pupil ranking below fifty percént._ A graph of the

inventory test showed the following distribution of scor:s.

Pupils

Q2 QY

—/ i

0 10 20 30 40 50 60 70 80 85
Scores

0 A

1
... _-dp
£

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

For this distribution Ql is 7, Q, 1is 17%, and Az
is 46%. 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 puwnils at the top wasted
their time by teking the course. It is more than likely

that the test was much too easy.

T
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Course Number XI was seconngréde arithmetic. A

graph ofvﬁhe inventor§ test showed the following distri-

bution of scores.

Pupils
. S T

2

1

0 go 20 30 40 50 60 70 80 90 lOOM 1io
- 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 kind of test. Q; is 10§, Qy 1s 21%, and Qy is 373.
Though the scatter is too wide, yet the median is less

than twenty percent of the total,
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Courée Number XII was first'grade arithmetic. The
class taking this course contained oniy 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
o S
2| i
R %
; -~
' '
L _ ]

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

For this distribution Q; is 5%, Qp is 15, and Q

is 32%. 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 teble 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 eﬁable the upper half of the class
to scatter as much as the lower half. For this reason

these four medians are too high for an inventory test.

|
|
|
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THE LOCATION OF THE QUARTILE POINTS AND THE
QUARTILE DEVIATION FOR THE INVENTORY T®EST
ALL EXPRESSED IN PERCENTAGES NF THE
HIGHEST POSSIBLE SCORE

Course No. Q1 Qe Qz . Q
I 5 11 18 6%
II 3 7 12 4%
III 6 12 30 .12
v 47 57 64 8%
v 4 10 12 4
VI 43 52 58 7%
VII 15 27 45 15
VITI 37 45 50 6%
X 30 41 52 11
X 8 21 54 23
XI 10 19 37 13}
XIT 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 Correctly By 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 Correctly By All or Nearly All Pupils.

Many items were answered correctly by all or nearly all
the pupils. Just one case:will be discussed. In the
algebyra 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 froﬁ one
room country schools and all stated they had never heard
the warg formula end did not know what it meant. A
word 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

‘1. Concerning the position of the median. 4 -high

median might indicate that the proposed course contained

xR e s
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j.-too much ﬁaterial inqluded in a preVious course, in other
words it-ﬁas too much:of a review. It might also indicate
that the items of the test were 100 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 ths total score.
This course waé Latin IT. In the test on Course II the

median was only seven percent of the total score. This

course was algebra I.

2. Concerning Chenges in the Test. Items answered

by all the students should be omitted before the test is
used again as an inventory test, unless they concerned some

very impdrtant point in the course.




IV, ' ‘I’'HE BINAL TEST

The'final test wiil now 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 Fjnal Test.

With very few exceptions the pupils made a much better
séore 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. We will consider first

l. The Gain Made in the Median and Quartile Points

With Some Probable Reasons for the Various Degrees of

Advancement. This advancement is shown in the following

diagrams which show both tests at once. The final ftest
is in red.
Course Number I was twelfth year economics. ‘Lhe

following figure shows the distributions for both tests.

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

Q, has advanced from 3% to 23%, Qg from 7% to 29 and
Qg from 112 to 32%. 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 fhis course‘before taking thé course. ‘this fact
would explain the overlapping.

Course Number II was a course in general history.

The following figure shows the distributions for both tests.

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

Q; has advanced from 1% to 13%, Qo from 3% to 22%

1

and Qg from B3 to 275. The gain made by the medien 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 punils in this class had already

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

year Pupils had ﬁot.
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Course Number III was ninth year algebra. The following

figure shows the distributions for both tests.
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Figure 15. Distribution of scores on
both tests for Course III.

Ql has advanced from 3% to 19, Qo from 9% to 3
and Qy from 1658 to 38%. 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 literdature were studied during this semester.

The following figure shows the distributions for both tests.

Pupils
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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
overlapping of the two teéts. Only two pupils did as
poorly on the final test as the best pupil did on the first
test. Q, has advanced from 35 to ST Q, from 42% to
62%, and QS from 475 to 643, 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 22% scores, which is 30
percent Qf the total score. MWMany of the easier items

1 should have been left out of this test.
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Course Number V was ninth year Latin. The following
g

figure shows the distributions for both tests.
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Figure 17. Distribution of scores on
both tests for Course V.

The red graph in this fizure 1is 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 celass had high intelligence scores. These four pupils
made the high scores on the final test. In this distribution
Ql has advanced from 5% to 53%, Q, from 125 to 69%, and
Qm from 15% to 95. These are good increases. The gain
made by the median is 2.7 times the quartile deviation
for the final test. There is no overlapping of the two
graphs, the h#ghest score on the first test 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 shows the distributions for both tests.
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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.
Q has advanced from 37 to 67, Q, from 447 to 76, and
Qg 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 veypy much overlapping of the two tests.
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Courcse Number VII was seventh year arithmetic. The

~

following figure shéws the distributions for both tests.
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Figure 1S8. Distribution of scores on
both tests for Cource VII.

The puoils in this class were rather below the
average in intelligence. Only ohe had an outstanding
intelligence score. They had had sixth—-grade arithmetic
under two different teachers, nealy half of the class
coming to this school from a country school which was
abandoned. The distribution shown by the red graph is far
from normal. @y has advanced from 73 to 163, Qg from
134 to 375 and Qz from 235 to 34. The gain made by the
median is 1.6 times the guartile deviation for the final
test. Only two pupils made a higher score on the final
test than the highest score made on the first test. 1In
spite of the poor classifaction and the low intelligence

£

of the pupils in this class it must be concluded that there

is something radically wrong with the test.
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Course VIII was eighth grade arithmetic. The

following figure shows the distributions for both tests.
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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. Ql has advanced
from 18% to 26%, Q from 22% to 31% and Qg from 25+ 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.

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

The distribution is poor in both these tests. The
scatter is also too great, being eighty percent of the
total score in the final distribution. The gain made by
the median is 2 times the quartile deviation for the final

test. has advanced from 15% to 26%, Qs from 21% to

%1

375 and Q, from 27% to 42%. The better pupils gained more

)
than the poorer ones. This class was above the average
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.
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Course Number X was third grade arithmetic. This
class was much above the average in intelligence. The

following figure shows the distributions for both tests.

Pupils
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Figure 22. Distribution of scores on
both.tests for Course X.

This was entirely too easy since a score near the
top was made on the first test. Ql has advanced from 7
to 82%, Qg from 174 to 65 and Qz from 46% to 74:. This
is a'good improvement. The gain made by the median is
4.3 times the quariile deviation for the final test.
The two pupils at the top on the first test have made little
improvement. If the test is a valid one they might

Just as well have been promoted at the bezinning of the

semester. Had this been done the test might not have

appeared too easy.
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Course XI was second grade arithmetic. The following

fisure shows the distributions for both tests.

Pupils

sl —a 2
1 1

2 | %
i : ]

1 gl L Qi G2 : oS
F ! ] T
H ! ! P s Lok b SRS

0 10 20 30 40 50 60 70 80 90 100 110

Scores

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

The red graph shows the widest scatter of any course
except the one on the next page. 'lhe thres pupils who
made the lowest scores on tﬁa final test made no improve-
ment, in fact one of them made a lower score on the final
test than on the inventory test. 'l'hey were above average
in intelligence but had attended a one room country school
the previous year and had had very little arithmetic.

Ql has advanced from 10f to 22%, Qg from 213 to 45 and {5
from 375 to 73%. ''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 arithmetic. The following

firure shows the distributions for botﬁ tests.
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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 alongz the entire scale.
However the improvement was fair. Ql has advanced from
5% to 273, Qg from 15 to 45 and Qy from 32+ to 723. The
gain made by the median is 1.3 times the quartile deviation

for the final test.
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TABLE IT |

THE LOCATION OF THE QUARTILE POINTS AND THE (UARTILE DEVIATION FOR g
THE FINAL TEST; AND ALSQ THE IMPROVIMENT OF TH? FINAL TEST i

, OVER THE INVENTORY TuST AS INDICATED BY THE ADVANCE
! OF THT MEDIAN IN TERMS OF TUHE- QUARTILE
¥ DEVIATION OF THI FINAL TEST

Course No. Qq Q,z‘ 9,5 Q Ima:in i
(1) (2) (3). (4) {5) (6) ;
T 232 29 321 4l 5.1 | |
1 132 2232 274 7 2.7 | |
111 19 30 38% 92 2.1
Iv 574 62% 643 3% 5.7
v 535 69 95 208 2.7
VI 67 76 83 8 4
VII 163 271 34 9 1.6
VIIT 26i 312 388 63 1.5
IX 261 373 423 8 2 ]
X 523 65 74 - 11 4.3 |
XI ) 22% 45 732 25% .9
- XTI 27% 45 72% 223 1.3 ;
|
3
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| Table II on the preceding pagé 6ontains a summary
of the data.of the 1asé twelve figures.' A comparison of
column (2) of this Table with coiumn (4) of Table I whows
‘that the first quartile point on the last test was below

the third quartile point on the first test in Courses

vir, IX, XI, 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

offered for the others.

A discussion of Table IT will also show that Courses

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

Courses VII, VIITI, XI, And XIT show the least improvement.
i ¢ Course IV shows three tines the improvement of Course XI.
; The test for Course VIII may have been too easy since the

mediaﬁ was near the center of the total score on the fisst

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

émdicated a higher rate of improvement. The higher the median

on the first test the less opportunity remains for improvement.

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

A study of Table II, Column (5) shows that the final
‘percdnt of the total score, while the test for Course XII
i

‘.has”aidéﬁiation 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-

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 differént colored pencil.

After a study of these charts it was decided that the
items answered correctly by few or.no pupils on the last
test were either too difficult, or poorly stated, or the
teaching had been inadequate. The teachers were inétructed
to correct the wording of the poorly stated items, to leave
out most of the items which were too dif*icult, and to do
more careful teaching in order that they might get better
results in the next semester's work in these|same sub jects.

When the oéginal 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
fepeated in consecutive semesters. Thé writer was not
connected with the same school the following year and the
study was discontinued. Consequently nd data are available
Showingithat the study resulted in improvement in teaching.

B, Relationships
Aé sodnvas the second test was séored the tables

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

- various simple correlations were computed and are presented

A

v
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‘in the following table.

TABLE III

CORRELATION BETWEEN SEMESTER MARKS AND GAINS IN SCORES,

BETWEEN SFTMESTER MARKS AND INTELLIGENCE SCORE PER- i

CENTILES, BETWEEN SEMESTER MARKS /ND SCORE ON
FINAL TEST, AND BETWEEN THE GAINS IN

SCORES AND INTELLIGENCE r

SCORE PERCENTILES |

N t

!

i = MNerks Tarks Marks Gains i
i Course MNo. and and and and ’ |
Gains Intel. Secores ‘Intel. |
@) (2] (3] (2] (5) ;
1 .18 .39 ey .37 | |
11 - .79 .69 .88 .33 §
III .69 .72 .85 .48
IV -.49 .80 .60 - .43
\ .59 .98 .74 .64 }
VI .22 .43 .67 .04 | |
VII .02 .49 .81 .43
VIIT .63 ;78 .71 .51
IX 30 .24 .78 Lz
x -.49 .21 .86 -.24
XTI .65 .29 .96 .31
XI1I .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

s td‘bompute the P. E. 's for the correlations.
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l. Relationships Between Marks and Gains in Scores.

From Table iII on the ﬁrevious page fhié coefficient of
correlations is found to vary ffom -.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 improvmement ygt 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; shiows a correlation of
+.89 and fhis 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

test.

2. Relationshivn 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
higher than .50. In Course IV, tenth year Inglish, there
is a peculiar condition. The correlation between semester
marks and intelligence.scores is & .80 while that between
gains in scores and intelligence scores is =-.4%, and that

- between gains in scores and semester marks is -.49.
Undoubtedly this teacher did not give marks on basis of
imprbvemept.‘ Courses IV, V and VIII, tenth year English,
ninth year Latin and eighth.year arithmetic respectively,
.sppw g“higher.correlation in column (Si than either of the
,ptﬁerlco;umns. This would indicate that these teachers
issued marks' on hasis of intelligence rather than gains in

scgres,or seores, on final test.

!
!
i
!
1
[
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3., Relationship Between Semester Marks and Scores on

Final Eggﬁx. The coeffitients of correlstion in column

(4) were higher as & 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 ITI, ninth year algebra;
Course Vi, tenth year Latin; Courée VII, seventh grade
arithmetic; Course IX, fourth grade arithmetic; Course X,
third grade arithmetic and Course Xv, second gr-.de arithmetic
show higﬁer correlations in this column thah either of

the others. This would seem to indicate that the teacher

of these Courses issued senester marks on basis of scores

on final test rather thean 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 zéro.

Only two courses have correlations above .50, the highest

‘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-

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

th%gbcourse was a -.49 it seems that their good work was
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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 ratings of all the pupiis in the high school was corr-
eleted with their intelligence percentiles and the result
was found to be .47. Compared with the results in “able

II this is rather high, only three éf the twelve courses
showing‘é higher correlatior than column (3). This might
mean that the more intelligent ~unils received high marks

just because they were intelligent, or it might mean that

¢ because they were more intelligent they made the most im-

provement, or that because they were more intelligent
they made better grades on the final test and therefore

received higher marks. Since Table III disclosed that 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 thevdiagnostic 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 agein, and

the teacher should be more careful in his teachingi

3. Teachers consider the grade on the final test

s

as more impO3¥tant in determining semester marks than either

.intelligénce or improvement.
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4, There is a fairly hizh correlation between general

scholarship and intelligence of the high scho:>l pupils:

tested. , 1
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V. SUMMARY
Thisvseetion 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 Guestions

l. Do teachers give semester marks on basis of
improvement? The evidence of this study is that they
do so in only one case out of twelve.v (8ee Page 39, 1)

2e »ﬁo 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. Thus
in three cases out of twelve teachers assign marks accordiﬁg
to inteiligence 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 tesf? The evidence here is that they do so in

eight cases out of twelve.

4. What is the relation between improvement in knowledge

and 1ntelligence? In this study it was found to be negative
in two cases out of twelve, near zéro in two cases out of
twe}ve and varying from .31 to .64 in eight cases out of
twelve.

43
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B, Were the Orljinal Objectives Realized?

1. An Improvement?ig Teaching. There was no statis-

tical evidence to answer this question but 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 larks.

It was agreed that although achievenient 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. bSuggestions For Future Study

If similar studies_could be carri:d on inva few large
schools using clasces 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
would enable one to judge the value of the teacher's test,

the gain in achievement, and the efficiency of the pupils.

t
iy
i
i
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IV. APPENDIX

A. Instructions to Teachers

PLANS FOR A STUDY OF PUPIL ACHIEVENENT

IN THE CONTENT OF COURSES
OFFERED IN THX SCHOOLS OF
WASHINGTON TOWNSHIP CLAY COUNTY INDIANA

CONTENTS
PART I PURPOSE AND PLAN
PART IT. SUGGESTIONS
PART III . SAKMPLE OBJECTIVE TESTS
PART IV DIAGNOSTIC CHART

STUDY CONDUCTED BY CHARLES WOOLLARD
UNDER THE DIRECTION OF
AJ. W. JONES DIRECTOR
| DIVISION OF RESEARCH
INDIANA STATE NORMAL SCHOOL
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Part I, PURPOSE AND PLAN

It is our.hope and intention that this study will

have the following results:
l. An improvement in teaching
2. A clearer idea on the part of the teacher of the

content of the wvarious courses.

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

capacity.

4, An improvement in test coﬁstruction.

5. bA 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

v

teacher teaching arithmetic, and each high school teacher

teaching English, science, mathematics, history or Latin,

is to prepare an inventory test covéring the work of the
last three months of the semester. |

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

first day of the second school month. Tach teacher shall ’ E
iﬁ%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.

tH

R

4, At the end of the semester the teachers will

give the same test..

g i ML

|
|
!
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5. Thg teacher shall preparé‘a second diagnostic
chart, and prepare a définite report on'what he should do
to improve his course.

6. Copies of all tests, Reys, charts, ahd scores
are todburned in at the principal's office.

7. ’The same procedufe is to be followed in the

second semester except that the first test is to be

given on the first day of the semestef.

;
|
|
t
;
!
i
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Part II. SUGGESTIONS
Any type or combination of types of test may be used

except true-false type.

- The test should be constructed as if it were the finsal

test at the end of the term.

The tests should contain not fewer than fifty, nor more

than tWo hundred gquestions. DMore than one period may
be used if necessary.

Keys should be made as the test is being constructed.
Direétions to the pupils should be very clear and
éhould precede each section.

Questions should be numbered consecutively througn
the test, and each item should count one point. The
total number answered correctly by the student will
then represent his raw score.

Each test should have the following heading:

Student Date

Sub ject

Directions

(Test)

The office force will cut stencils and assist in

duplicating the tests,
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Part III. ILLUSTRATIONS OF THI VAITOUS TYPHES OF
OBJECTIVE TESTS |

There is given below a brief illustration of each of

‘the various types of objective tests, together with a

tentative rate of answering each type, and the advantages
of the test illustrated. |
SIMPLE RECALL TYPZ OF ORBJECTIVE 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.

l. Every President of the United 3States upon coming
into office now chooses ten Secretaries to form

his o

2. The fundamental econoniic cause of the Civil VWar

was .

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

safe for .

4, Large corporations, when consolidated, are

paepularly called .

COMPLETION TYPE OF OBJECTIVE 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 fpr each biank that makes the best sense,

The mouth is concerned with digestion in two ways:
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first, the grinding action of the L , and,

second, the chemical action of the enzyme‘ which

acts on changing them into .

In the stomach, the most important enzyme is

which starts the digestions of the .

The gastric juice also contains an s Which

helps to kill bacteria causing fermentation.

Advantages
l. 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.
MULTIPL®T RESPONSE “YPE OF OBJECTIVE T73T

ﬁate of Answering. ..bout 4 items per minute.

Directions. Underline the worR or words making the correct

answer,

1. Oiiver Twist was written by ccott, stevenson,
Elliot, Dickens, Austen.

2. The theme of the "Tale of 1wo Cities" is Defense
of poetry, Crimean var, Aights of the American
-Colonies, French Revolution, Homanticism.

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

“s o "Childe Harolg", "Pride and Prejudice”, "Dream

Children"™, "Treasure Island".
4. The earliest of these writers was Stevenson,

~Kipling, Pope, Keats, Scott.

rettypre e
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Directions, Read esch question ahd select the best answer

to that qﬁestion. Record the number of the
best answer on the dotted line, as shown in

the following samples.

l. "Snowbound" was written by .

(1) Field (2) Markhan (3) Whittier
(4) Tennyson (5)Kipling

2. A poem with symbolic character is | .
(1) Limerick _ (2) epic (3) 1lyric
(4) elegy (5) allegory

Advantages

1. Purelylobjective in scoring.
2. Very rapidly scored, especially when responses
are numbered and the answering done by number.
3. Tasier to prepare than the completion type.
4; Guessing effects can be minimized by using from
' four to seven responses.
TRUE-FALSE 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.

l. One centimeter is a little more than 2.54 inches.

+

... . True = False

_ 3,; 1000 0¢.‘0£ water is approximately

...one pinty - | True False




‘3. When

’

an ordinary electric-light bulb

is broken, the gléss flies away from

the 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.

l, Did Columbus discover America in the year

18947 Yes No
2., Was. the Battle of Bunker Hill fouszht
in 1775°% Yes ‘No
Advantages
1., Wide applicability.
2. Perfectly objective in scoring.
S5 TFairly easy to construct.
4, Great rapidity in which items can be answered.
5. Extensiveness of sampling possible in limited
time,
MATCHING EXERCISE TYPE OF OBJECTIVE TEST

Rate of Answering. About 5 items per minute.

Directions. In the space in front of the names in the

Tennyson ‘ l. Treasure Island
_Stevenson - ‘ 2. David Copperfield
Dickens | | 3. Idylls of the King

first column place the number which corr-

esponds to it in the second column.




- ’ . 5 3
Directions. Read eachlcharacteriziné extract and then
£ind the term at the left which it fits bost.
.Record the number of the proper term in the

parentheses in fromt of each extract.

1. "Open Door" Policy. “ { ) The passing of the tariff
and other laws favorable
; to a nation's industrial

and commercial development.

2. Protéctionism. , ( ) A proposal of the United

| States that the citizens
of all nations should have
equal rights for commercial ;
' and industrial advantages

in China and that all nations

respect China's integrity.

Advantages

l. "Completely objective.

2. May be used as either judgment or factual tests.

BEST ANSWER TYPE OF OBJECTIVE TUEST @

Rate of Answering. About 5 items: per minute,

Directions. Below are a number of incomplete statements ‘ _ {
which may be completed by any one of the three |
possible answers. Only one answer is scientific- _ g
ally correct; the other two are partly or

‘entirely incorrect. Study each statement and .

then make a cross in front of the best answer.
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1. Fungous plants are dependent uﬁoﬁ other plants for
their food supply because '
They are so simple in étructufe.
Their digestive processes have never developed.
The absence of chlorophull prevents photosynthesis.
2. The act of fertilization is most accurately 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

mizht 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 dictﬁtor for life. |
____The'Republio was on the vefge of developing a greater
.democracy.
Civil Wars and the military rule of one-man power would
in time overthrow the Republic.
___;The rule of the assembly and its 1eaders‘was about to
triumph over the rule of the senate.
Advantages -

l. It has all the general advantages of the multiple

" response test.

2, The vertical arrangement of the responses permits

oo i ey
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4 thg use of long response ététements, thus allowing
wide use of the method for thoﬁght and judgement
questions. | |

IDENTIFICATION TXVWRCISE TYPE OF OBJECTIVE 'TWST

Rate of Answering. About 5 items psr minute.

Directions. Select the best breakfast in the four breck-
fasts given below for a boy or girl twelve years
0ld. In making your choice use all the facts

that you have Jjust learned in your study of

i balanced meals,

Answer. My first choice as the best breakfast is No
1. . i
' 2 cup of oatmeal, cream and sugar [

eggs and fried potatoes

slices of bread and butter

H &

cup of coffee. {

2.

shredded wheat biscuit

slices of toasted brown bread with butter

dish prunes

Ho o

glass milk ' | :

Advantages ‘ ‘ ¢

1. It allows the testing of ability to anply prinéiple
to concrete situations or identify examples of

§ - such applications of principles. ;

‘ REARRANGEMENT TYPE OF OBJECTIVE TEST

PARWTYE SN
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Rate of Answering. About 5 items_per minute.

Directions. MNumber the following great inventions in the
order of their meking. Put 1 before the
earliest, 2 before the next in order, and
continue for the others giving the most

‘recent inventicr the number 10

The printing press - _Gunpowder
. Wireless telegraphy —_ Engraving
Ete. to 10
Advantages

l. It is chiefly useful in subjects involving chron-
ological relations.

MULTIPLE RESPONSE-PLURAL CTOICE TYPE OF OBJACTIVE TEST

Directions. Below are a number of imcomplete statements

which may be completed by several of the
possible answers. Study 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 grévitational influence of the moon.

The sinking of the coastal plane.

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

The 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

l. Allows the use of statements for which there are

several causal factors.

[ ———
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Part IV. DIAGNOSTIC CHART

The construction of a diagnostic chart. The numbers

'of the various items of the test are pnlaced across the

top of the chart, the names of the pupils are arranged
down the side. It is a simple matter then ﬁo éheok the
correct responses of each'pupil. The blank spaces of the
chart indicate items which will reguire 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. The number of the section

can be placed across the top of the chart and the total
score for each section entered o posite the name of the
pupil. This type of chart requires care in the grouping
of thé items about one particu}ar teaching unit. It
brings out the prinéiple that the items of the test should
be presented in tovical sequence, which principle should

be followed whether this particular scheme is used or not.

e
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Subject

Course No.

Instructor

Name of Test

Oafe Given

/ L

Student

Items of the Test
1 2 |3 (415 ]6/ [33 ]33 [34 Tota
Adams, Fred X X i1x |x{x}x X 32
Bell, Thos. X X |X X 10
Qlark, Jas. X 5
Day, Glen X X 5
Fads, Sars X b d 2
Fair’ Ro Fo X X 7
Gray, Chas., X |x X - 6
/- VA A y / / /
/£ [/ / / / / / / /
, / .
| T
Total OX ~ &
)/

2
o
i

5
s
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ORIGIN

B. Tabies of Original Daté

TABLE IV
AL DATA FOR COURSE NUMBER I, TWELFTH YEAR

ECONOMICS, IN A STUDY IN PUPIL ACHIEVEMENT

Total possible score on this test
64 raw score voints

TIITer=—"1IntcI =

Student Score on Score on ence in gence Semester
lst Test 2nd Test Scores Test %ile mark
(1) (2] ) [€)) (5) (8] _
Esther 10 28 18 45 93
Forest 7 20 13 34 77
Wilma 14 32 18 58 20
Gertrude 7 15 8 26 88
Evelyn 4 26 223 78 83
James 5 16 11 ‘ 20 89
Ruth 0] 23 23 75 89
Yuma, 5 27 23 6.5 76
Dorothy 10 28 18 73 81
&artin 15 39 24 95 92
Clark: 16 48 33 89 96
Carmelita 8 29 23 28 | 84
Merle 3 32 29 15 93
Mazo 2 31 29 - 51 76
Royer 38 52 34 94 94
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TABLE V

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

Total ~Hossible score on thls test
54 Raw score score polnts:

s

= —— IR TN
Student Score on Score on d&nce In geno Semester
1st test 2nd test Scores Test 11e mark
(€3 M) (2] (4] 3] (€]
orest 3 11 8 24 8l
Walter 5 15 10 51 85
randen 3 8 B 59 83
11a 3 v 8 23 77
Tirgil 10 28 18 88 95
Mildred T. 10 36 18 33 93
Wayne 0 10 10 33 76
Marg. Bo. 1 11 10 42 .78
Marg. Br. 2 17 15 39 88
Charlotte 7 26 19 61 93
George 5 26 31 35 89 -
Audry 3 18 14 84 88
@bten 7 28 a1 75 87
Mildred H, 8 33 a7 75 95
Ruth 5 33 17 85 90
iLodema 5 a8 33 g8 93
novan 10 28 18 99 93
athan 4 31 17 63 93
|olayten 5 19 14 34 83
- |Fexn 3 33 19 81 91
|E14zabeth  © 14 14 37 79
|Barhara 13 33 a1 86 97

R
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TABLE VI

ORIGIKAL DATA FOR COURSE NUHHER 111, WINTH
YEAR ALGEBRA, IN A STUDY
OF PUPIL ACHIEVEMERT

Total possible soore on this test
58 raw score points

Ffor- "Ynteﬁi- =

swdwb Score on 8mrc on ence in gom aemaatar
1st test 3nd test Scorss test 41le mark

NS eI @1 AN €Y )} @

Wayne 8 20 14 32 a8
Margaret Bo. 1 13 13 43 78
argavet Br., 3 27 a4 39 81
gharlotte 18 40 . 34 61 2
Ceorgo 13 36 24 25 91
Audrey 8 .43 33 84 28
Mildred 7 43 26 74 96
Marian 8 33 25 7% 80
Ruth 18 41 23 86 87
B8 B B8
ern 16 38 23 81 94
mmm 8 12 7 37 79
Barabara 19 33 14 88 94
Thomsaon 5 18 13 29 85
. 1 - 1 20 33 76
s Pt % 2 &
mmt 16 30 18 64 80
\ 4 17 13 | S
3 13 B 8 a5

E 8 i 1Y 80

5 18 13 as 74

17 37 % 97 88

-1 48 30 o8 97

16 27 11 73 77

7 31 as 85 81

o P L e, At




TABLE VII

ORICINAL DATA FOR COURSE NUMBER IV, TENTH YEAR
ENOLISH, IN A STUDY IN PUPIL ACHIEVEMENT

Total possible score on this test
75 raw sgore points

.

Student Boore on Score on ence in gence  Semester
let test 2nd test Scores best %ile maxk

) :3) RN ¢ MM € ) MM - N )
Mavgaret Bo, 33 B9 26 42 75
Morgeret Br, 40 58 18 39 87
Charlotte 4 85 18 él 2 8
Geor, 3 eo 39 26 78

40 Bl 11 84 83

43 63 20 ™ 87

43 83 30 74 88

38 84 38 - 84 85

48 €3 16 8e 89

BY 88 17 99 5!

47 68 3L 83 34

AT 8% 18" 8l 85

g1lizabeth % 63 28 37 80
ewell 47 56 ¢ 49 83
80 87 17 86 20

3 54 a1 3 78




84

TABLE VIII

ORIGINAL DATA FOR OOURSE KUMBER ¥, NINTH YEAR
LATIN, IN A STUDY IN PUPIL ACHIEVEMENT

Total poasible score on this teat
130 raw score points

g

—— , T ——
Student Score on Jcore on ence in  gence Semestoxy
~ 1st test 2nd teat GSoores test Zile mark

it )] — 1z €3 (51, &)

s 49 38 39 77

8 85 6O 33 68

Ate 18 89 ) 4 89
Forrest C. 7 48 38 = &4 a3
IRl en 17 103 8a 87 93
4 58 52 ek é4

8 54 48 4 85

3 58 B3 17 63

é 81 55 23 7n

17 e4 ' ] 77 88

18 - 104 58 498 93

1B 71 B 2 82

14 104 90 89 91

14 87 83 BS - ]

i . S, B iy




TABLE IX

' ORIGINAL DATA FOR COURSE NUMBFR VI, TENTH YEAR
LATIN, IN A STUDY IN PUPIL ACHIEVEMERT

Total possibdle soore on this test
87 rav soore wainﬁa

Pte It Ti=
szu&anﬁ Seors on Soore on ence fb genua Senester
18t test 23nu test soores  test Gile mark

;) I ) €5 TR ) N O

31 69 28 43 68
. a5 84 49 %0 87
arlotte 54 g1 av 81 20
sore 30 ea 29 28 75
4 83 35 84 81
84 82 . 28 75 85

b 88 21 74 88
49 84 35 88 83
42 24 42 88 85

4 n a7 29 80
44 74 30 83 81
14 e5 18 34 88
orn 39 79 40 6L 78
Elizabeth 20 57 37 37 75
™l 53 76 33 49 83
48 BO 33 83 83




. PABLE X

 OHIGINAL DATA FOR COURSE NUMBER VIY, SEVERNTE GRADE
ARITHMETIG, IR A STUDY IN »UPIL ACHIZVEMENT

Totsl possible score on thias tast
B0 raw soor: voints

atudcnt Score on fScore on enco in ganoa Ssmester
' lat test 23nd test scores test Hile mark

L) MU 9 IR ¥ MMM ¢ (N

83 37 5 45 87

8 17 11 15 Ie
a8 37 11 41 89
24 34 10 87 o0
3 13 10 29 4
33 34 1 28 05

3 9 ? B 65
14 - 33 19 13 78
13 17 4 23 83
12 24 13 83 84




TABLE XI

ORIGINAL DATA FOR COURZT NUMBEIR VIXX, EIGHTH GRADE
ARITHMETIO, IN A STUDY IN PUPIL ACHICVEMENT

Total ~ogsivls score on this test
80 raw score points

Btudent 8ocore on soaru on ence in gence S8emacter
ist teat 2nd test ecores test file mark

1) G180 T 9] ()]

Alloce a2 a7 15 90 o2
talda 24 29 15 99 88
s1lvin 23 37 4 38 70

Annabell 71 28 5 70 84
[Walter 24 33 8 21 80
Esther 39 45 16 81 20
Malcolm 28 45 19 77 $3
victor a3 23 0 ] 84
Nols 24 42 18 76 86

ancy a6 33 8 23 86

28 34 8 47 80

15 18 4 23 78

13 36 33 80 85

14 37 13 39 80

18 23 8 36 - 7B
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TABLE XI1X

ORIGINAL DATA FOR COURCE HUMBER IX, FOURTH GRADE
ARITHMETIC, IN A 2TUDY IN PUPIL ACHIRVERENT

Totr) possible score on thls test

32 raw goore polnts

- == f ’ 525?@3u fnﬁé&ii~

8tudent Score on Scors on enae in £enos | Hementaw

st test 2nd test scores  teat P4le mawk
AT .9 NN Y IO €5 MU (:5 g

10 T 38 7% 83

41 43 - B 71 293

. 28 42 14 50 20

38 11 ~14 87 7

19 33 4 8 78

p21] 45 19 80 91,

18 8 28 80 84

28 &5 9 49 84

13 42 30 26 83

a8 24 ~4 a7 €1

32 41 1@ 24 82

7 | 20 33 85 8a

17 -39 32 a5 82

E—
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TABLE XIXX

ORIGINAL DATA FOR QOURSE NUMBER X, THIRD GRADE
ARITIMETIC, IN A& STUDY IN DUCIL ACHIEVEMENT

Total poseible scors on this teet
85 caw soore pointe

Btudent Seore on  Heoore o ence in £ence Demestsr
1et test 2nd test Soores  test Hile  mark

B <) NN 3 NOBAR € (€2 10—

43 73 8T 93 03

13 58 48 88 25

argaret 8 51 43 50 85
¢ 5 34 29 55 79
17 84 47 9 88

7 78 ; § %0 -4

41 77 36 a5 %)

82 78 14 23 %)

ﬁ b 5 48 43 75 73
izabeth 7 51 44 oz 85
- S 53 68 0

s s b iy i 86 VN8 e e




TABLE XIV

70

ORIGINAL DATA FOR COUROE HUMBAR -XI, HEQ0HD GRADE

* STUDY IV PUPIL ACAIBVEMENT

Total voeazible score onithia tesd
110 raw acore pointe

ﬁStudenx Score on dcore on 9nca 1n

geno:

Semeator
lst test 23nd test secores test %lle mark
—Gr ) M3 65—
8 100 39 £9.23 98
12 ) § 38 80 83
11 33 23 36 83
2 g 7 81 80
Tl 86 lg 91 07
as 69 3 36 89
12 35 13 39 88
33 7 B4 86 292
8 8 -1 88 78
4 8 4 73 79
48 78 ar 84 23
a8 50 32 86 89
39 80 21 39 88




TABLE XV

CRIGINAL DATA FOR cotream XTI, FIRST ORADE ARIPHM T I
IN A =7UDY IN »UIL ACHYSVIMENT

Total possible scorc on this test
80 raw score voints

gtudent Score on Score on ehce in genne‘ Bamester
lat test 3nd test ncorea tect %ile mark

I M ) 9 MBI € 63 T () 1
Hormen 23 54 31 45 o9
ellle 8 8 3 55 76
on e 37 18 68 86
rokhy B 78 28 68 98
1cherd 34 71 37 77 98
arcella 17 37 20 84 - 87
Prwes g 4 3 5% 83




TABLE XVI

DATA FOR AVERAGE S"ANDING IR SCHOLARSHIP ARD
- IRDEX OF BRIGHTNESS FOR ALL [1IGH SCHOOL
STUDENTS INOLUDED IN A STUDY OF

STUDENT ACHIEVAMENT

Student 1B Scholership
rystal 172 e
novan 170 90,76
183 83,75
150 36,356
1489 02,6
138 05.7E
134 21
133 31,258
Barbara 132 91
Wilma T, 131 89
Ruth H, 131 86,25
131 94
m 13% 88,256
Hershell 124 87,5
133 85,235
Ruth G, 130 83,235
130 84,35
Mildred X, 119 N.5
117 83
Dorothy 117 85
111 87.36
forreat 0, 111 83
110 89
Ohevrlotte 108 27.8
108 88,76
Franoces 107 83.5
¥ilma B, 108 e7
Robers B, 108 0.8
101 78,235
101 81,35
99 87.286
% go * 5
Hargaret o, 84 76.75
) son a2 74.56
Elisabeth 80 78,306
88 7,78
Mildred T, a7
a7 79.76
-] 81
Carmelita 83 )4
Gextrude 1 88

Cont.




{Continued)

TABLE

George 80 83.5
Forrest B, 79 78,76
Mary . 78 81
Nile 78 81.5
[James 75 B83.75
Rober: X, 73 77.26
Hazdd 92 Ze
Merle 69 87.35
Louls 59 79
Yume, 56 80
Paul 55 74,5
Paul ine 50 74,5

73
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A4G, Quassions and Dlagnostic Charts
| for Ocurse I,'wbadaﬁien'iz
P“ﬂt&n“' - s wv"7”"“‘a'"“‘0at¢“"
Subyaot—- S——
Directions, VWrite a word or ghort phrase on esch blunk
1line which will make ench statomeat true,

1. The prinalpal methods of economdzing loboy arat

a, < : r’" h. . . w-““ - -
a. A“ g - o ) d é{/. - d ad
g

2+ The kinds of division of I-hor are:

- B - - v “ bn - —
3. Man's work on the nhysioal side at least conslsia in

Qe s 2D BAAVS I ORIYUNTRTNEEEO IOV RO W

4. The chief cources of power are and
B. Goods which satiofy our decires directly are celled
7 ‘ gaods,

8. Qanital is eny kind of nroperiy, relde from lond,

which a men uses “ o

9. The wethods of cambining wetlth 4in business are s.

hp Co e’
8 1‘4‘ . is an organizetion of corporations

~ﬁmuzwﬁhﬁﬂwu#pasw~of‘aqatroiling the market,

and

8. lend gots 1%0 value because of its

Ayves of oiviideation ape the




‘ﬁh&m has come ¥o m regorded hy mout wxvum-u as the
: ‘:;'ﬁz m rﬁhm: =

_ . %
11, 'Ync tundamanﬁal af management ia the provlem of

tha factors of nroduction,

(i’ s ameans

13, Ths axtrautiva 1ndustries are a,

h‘ . , ' Qq

a. — Ca

13, Civiliced mon 1@ WOT@ Prosperons then the sovege

‘ beeanae ho reliaw o e AR &8 lienna

of b,Jttzix:xg: what he wznts.

14, ey 18 ¥0@ MO8% valusble notural vroduct of
our soil,
5., 1s the greszest of »ur exir-ciive in-
dustries.

16. The genstic industries are a,

L OR— —— .. O

17. 1If we oonalder the world =t large
iz the most Imnbrﬁﬁnﬁ af'all indusirier,
18, “frsnmpertation diffarn frow other work inm that it

oonglgte in moving meteriols .

19, ' . transnortation developsd firet,

80, m@rahaadln&ng i nroductive work when it saven .
M. Advertiring is meoful work when _ o erora?
' #8. 3£ you wamt & thing you have throe choicea." |

W‘*W. e, B2 OF YOU MAY it, oT you may

23, %&a uiiliagmaaa to give ecumething in exohengs for a

ﬁ”“ Law of ﬂu mﬂ:ﬁ is ‘

”f,"
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36. Water hac value whon 4% s _ .

36. Things are scaroe for these reosons: o, .
- P - S

do - . , .

at. A . is on agency which has sufficlent

control over the aussly of o plven comvuwodiity ho Dilx ite

prics,

A8, A aungstance woed Yor goney chould hove the following

cunlitbes,: o, ‘ b,

. ' 4, - 2.

1. ’

5%, ftandard monsy is ‘ o

2G. "hs buginess of 2 benk is dealirg in | .

31, Bonknotes are dillsrent irom other notes in thot they

prss from person to we-son without — N .

32 & tinancial) orizis i brousht by a .

3%. 4 slight ohange in the valua of a product tonaz

produce 2 - change 1n the vdalue of the
}factory,ﬁroducing 1t | |
%4, Three populer arguscute in faver of o nrodsscilve
taxriff areta,
Ye

Ce

85, The laws of the land do not rec'gnlze anyons's title

to0 an object vwrocured by : or .

38. Of the varicus faciors of production the one that is

, commende. the highest orias.
3. The man iike the

coamodity commands the high price,




™

38, tVagee nre hipgh in those occunntions in which
men are needed,
39, Owling to the law of

& large number of peonle ccn not We soe well nrovided Trom
the nroduce of a vegtricted area 2s a smnller nunber oon.

40, %Skill:d Iabor comr-nls - hlgher s»icd thon vnskilled

- becnuse .

41, A ghon vhieh emloye only ualon Lebor is enllied »

shon,.

-

42, The incowe which the owvmer Jerives frowm lend ~hobhew
ho uses 4% himsel? oy lets it out to some cne else 1o

griled .

43, 1he wvalue of land is determined by iias

aud ite _ .

44, is the incom> which {oaa‘to the

ormer of conital,
43. ‘'Yhere are two forus of ocout! n.

b. : .

48, Interents rates are high when capltal is

snd Jlow whean oapitél is .

47, The incoma of the indcoendent husinecs men vwho regeives

naeither woees, rent nor interest is onlled .

48, 7The chief forme of »ublic wevenue nre; on.

b, e i Ce .

48. A _ is 2 compulsory poyment %o the

government for whioh the goverament does not return to the

individual payer a commodity or a service.
80, The value of o mon is determined by the formula
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- 51, Vhen consumption exceeds production nstionsl prosperity

53. A ratlional standard of llving la one which increases.

the gen botveen _ and .

53. Oonsumars oods are dlvided into four clospen:
Be be Ce

da —?

54, Me whn foas Toor wall [hinn g oon doco o
R4 3ot aaay ovyyes “pramnl § ¢ Bl T
55, Luuricwe conotomiion she o omand JTor

1 0P .

£6,  The Thilasse snd Joonnese Inraers and oordnors ve dise

~1aging the smerlesns breause they have -

gizndard of living,

5. i o tyne of sock-} erponlocilon in
vhiech all wealth both roducers ~nd consumorla goc'n, 1 omned

and controlled by the commanlty.
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4. Commnlatic experinmbs hove failed bzesuse of lack of
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_ Ap—
all the nublic revermue is to be ralsed on land walus,
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83, Whe o i 15 onposed to ~11 forms of

- government which sve volunatary.

83, In time of war compulsion takes the place of | .
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64, Universal sduention benefits the laborers bzeruse it
' the number of izbors and .

the number of emmlioyers,
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