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CHAPTER X

INTRODUCTI ON

Civilization today is becoming so complex with the chenges in
our various social institutions that we have come to consider the
mathematical ability of our youth as never before. The years cover-
ing World War II made increasing dememnds upon science end mathematics,
During this period - a period of progress -~ accuracy carried great
significance. Methods of teaching have chenged. Thorndyke very clear-
ly points this out when he says, "The newer methods emphesize the proc-
esses which life will require and the problems which life will offer."l

During the author's experience as a mathematics teacher, various
problems of teaching the wnit of percentage in both grade and high
school presented themselves. One of the areas in mathemetics, which
hes shown frequent miswmderstanding and leck of fundementel knowledgs,
is that of percentage. Reeve, in sn address before the National Coun=-
¢il of Teachers of Msthematics mede this significeant statement:

"About percentage, for instence, one finds astonishing ignorences in

most unexpected quarters.“2

1. Edward L. Thorndyke, The New Methods in Arithmetic.
(New York, Rend McNally end Cos., 1911), ps Il.

2. W. D. Resve, "Attacks on Mathematics snd How to Meet Them."
National Council of Teachers of Mathematics, 1lth Yearbook, p. 3.




Statement of Problem

The problem of this thesis was to determine by meens of a test
the retention of the fundementals of percentage as shown by bsginning
eighth grade pupils, who were taught percentage the previous year in
the seventh grade.

The fundementals of percentage are here considered as the
chenging of percents to decimal fractions or common fractions, the re-
verse procedures, aend the three types of problems arising from the
relation, base times rate equals ﬁart. These quantities, base, rate,
and part, are represented in the exsmpls, 300 X 12% = 36, respectively.

Because of the inherent relationship of decimal frections and
percent, meny of their common uses are overlapping. Pefcentage has
been taught as something distinct and separate from the decimal frac-
tion. "The introduction of percentege was due to the need of a common
denominator in comparing numbers, especially, in the form of fractions

or ratios.">

3. Jomn H, Welsh, Practical Methods in Arithmetic. (Chicego,

D. C. Heath and Cos., 1911), p. 274,




Related Research

Arthur Edwards, in a study of percentage, gives the conclu-
sion, "In general, the accomplishments in percentage are disappoint-
ing. That in this field, there are genuine opportunities for research
calculated to improve our control over learning is sun clear."®

Ernest Brown suggests a short-cut method to meke the actual
mathematical operations, common to the three cases of percentage, as
eansy as possible. "This method merely tekes advantage of the percent
sign end the word ‘'of' and uses their positions in & problem as a clue
to the solution." 3

A comparison of junior high school end elementary school seventh
grade pupils by Algae Edwards, in achievement and growth in arithmetic,
finds the elementary school group was distinetly superior to the jumior
high school group in computation, end in growth in problem solving,
"there was no difference between the g;:roups."6

James Carlos Justice, in an analysis of one hundred eighty-

eight seventh, eighth, end ninth grade pupils in arithmetic, reading,

4. Arthur Edwards, "A Study of Errors in Percentage," National
Society for the Study of Education, 29th Yearbook. (1930), p. 640.

5. Ernest N. Brown, "Percent Without Three Cases," School
Science and Mathemetics, XLIII (March 1943), p. 430.

6. Algae Edwards, A Comparison of Junior High School and Ele-
mentary School Seventh Grede Pupils in Achievement md Growth in in Arith-

metlc, Masters 1937, Sam Houston S.T. 7. C» 69 Pe M8
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end English, showed that a lack of preparation in tool subjscts con-

tributed to a general deficiency in school subjects.7

a.nd Phghsh, Masters 1940, W:Lttenberg. 90 p. “ms.



Extent and Scope

The rural, graded, and jmior high school pupils in this survey
represent a sampling of the Kensas counties of Stafford, Pratt, Remo,
end Barton. From the Superintendents of Public Instruction of these
counties, school directories, indicating the number of eighth grade
pupils end the name of the teacher in each school, were obtained. Tests,
sccompenied by a personal letter, were sent to these teachers during
the first week in December of 1944. Consent was kindly given by the
County Superintendents to use their offices as a collection point for the
completed tests of their respective county. Of some eleven hundred tests
which were distributed, five hundred end sixty-four were administered

and returned. These were distributed as shown in the table I, which

follows.
TABLE I. DISTRIBUTION OF PUPILS
School Boys Girls Total
Rural 107 122 229
Graded 59 66 125
Junior High 110 100 . 210

Total 276 288 564




Radium, Kansas
December 1, 1944

Dear Fellow-Educator:

For a master's thesis I plan to measure the retention of per=-
centage of this year's eighth grade students in Pratt, Reno, Stafford,
end Pawnee cownties.

Because of the expense involved, it is not possible for me to
see each of you personally, end it is necessary that I use this method
of reaching you. Your County Superintendent has given me a school
directory end has indicated the number of eighth graders in your school.

The test is self-administering and requires forty minutes, and,
if possible, should be given sometime during the next two or three
weeks. No review is to be given for this test end it should be given
without eny previous announcement.

Your Gounty Superintendent has kindly consented to kesp the
completed tests at the office and soms time when you are going to your
local county seat, I hope it is convenient for you to leave the tests
with the County Superintendent.

‘It has been through your kind assistence and cooperation that
the success of this work has been possible.

I do appreciate your consideration end --thanks.

Sincerely,

Fred Dellett




Method

In the formation of the percentage test for this study the
state adopted texts were examined for type and content of material on
the subject of percentage. During the school year 1944-45 the "New
Curriculum Arithmetic", by Leo J. Brueckner, grade seven, was used in
the rural and the graded schools snd "Using Arithmetic Series", grade
seven, by Mallory, Cooke, end Loughren, was used in the jumior high
schools. In these texts it was found that each presented the basic
material in percentege as follows:

Processes

l. Chenging decimel fractions to percents.
Exemple: .12 = 127%

2. Changing peércents to decimal fractions.
Exemple: 35% * +35

3+ Chenging percents to common fractionse.
Exemple: 40% = 2/5

4. Changing common fractions to percents.
Exemple: 3/5 * 60%

Cases

1. PFinding the part when the percent snd the number are given.

Exemples 50% of 20 = 10

2. Finding the number when the part and the percent are given.

Exemple: 20% of 50 = 10
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3. Finding the percent when the part and the number are given.

Example: 50% of 60 = 30

In order to give the test used in this study of percentage, a
degree of validity end objectivity, the Compass Diagnostic Test in Per=-
centage by Ruch, Knight & Studebaker, was exemined for content, appli-
cation, and manner of presentation.

This test is one of a series of twenty tests, each dealing with

some one of the processes or with problem solving. Diagnosis

by this perticular test is "much more complete and definite

then is possible by most diagnostic tests now available".

Suggestions and comments on the resulting test of thirtywone
problems were received from teachers who had taught percentags.

The test was compiled in two parts. Part I deals with the four
processes. Sixbteen problems were used in this section. In the se=~
quence of problems, the simple problems appeared first and the more
difficult completed the two sections. Part I1 contained problems sev=
enteen to thirty-one, inclusive, end dealt with the three type ceses
of percentage problems. The last six problems of this section were
applied problems within the scope end experience of the stpdants. Space
for the solution of the exercises of part II wes provided, and from this
computation, it was possible to determine the particular types of er-

rors made by the pupils in the solution of the problem. The test ap=-

pears in the appendix.

8., Brueckner end Melby. Diapgnostic and Remedial Teaching.

(Chicago, Houghton and Mifflin Co,, 1931.) p. 180.
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The test papers were collected, graded, end errors or omissions
were identified by & cods of fourteen parts a&s explained in the early

section of chapter II, followingze.
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CHAPTER IX
AN ANALYSIS OF TEST PERFORMANCE
The Frequency Key

In the enalysis of the test performence, it is necessary that
certain explanations be made in handling the deta. These follow:
first, is en "Error Identification Code", which is explained below;
second, there is found in the chapter, a series of tables, which are
explained by use of the code. These teclmiques were designed to be
used in enalyzing and classifying the errors made by pupils to whom
the test was administered.

Let us desoribe the "Error Identification Code" and the symbols
therein. The code itself consists of a series of letters from the
alphabet and symbols used in arithmetic, fourteen in all. Each letter
of the alphabet stands for a certain type of error made by the pupils
in solving the problems. For example, the letter "D" in the code used
in the table, which follows, means that in the solution of eny problem
the decimel point was misplaced. Again, the letter "M" means that, in
the solution of any problem, the student misunderstood as to what was
required in solving the problem. Reference to the code identifies the
meaning of each character used.

The six tables, which follow, are merely frequency tabulations
of the different types of errors made in solving the problems. Ex~

planation of the tables appear after the explenation of the "Error

Identification Code".




"p"

" M"

"P"

L] U“
"c L
l’N L
" o"

"I"

"*"
|l%ll
"E"
"KH

NRN

nL"

W

Error Identification Code

Decimel point misplaced. 32% ¥ 3.2

Misunderstending or misinterpretation as to what was required
of the solution. This error appears frequently in problem 28,
where the pupil gives the cost of the material rather then the
discount. When asked to chenge 325% to & mixed number, problem
T, the answer was frequently given as 3.25.

Wrong process useds. For example, multiplication was used when
the process of division should have been used,

Unaccountable. Answer of the type: 35% = 427.
Computational error. 24 X 3 = 62.

No work shown by which work could be analyzed.
Problem omitted.

Interchenge of dividend end divisor in process of division in
cases I and II.

Dollar sign omitted.
Failure to add or drop percent sign. 623% = 5/8%

Error in transferring emswer from solution to the space provided
for same.

Lack of kmowledge of the relation of concrete numbers. Some
pupils multiplied problems by problems.

Fraction not reduced. 3/8 = 37 2/4%.

Aliquot or fractional part not correctly given. 373% = %.
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Types of Errors for Each Group

Tebles II, III, IV, V, VI, end VII, which give the composite
picture in the analysis of the errors for the graded school girls,
graded school boys, junior high school girls, junior high school boys,
rural school girls, end the rural school boys, respectively, are all
constructed on the same genergl plen.

In reading table ITI, beginning in the upper left hand corner,
consecutive numbers above the vertical columns represent the number of
the problem, while horizontal rows to the right of the code character
give the frequency of this particular error, for which the code char-
acter stands for each of the problemse

Let us consider the errors on problem 20, table II., Under prob-
lem number 20 and reading across in the row lettered "D", we find 13.
This indicates that the graded girls made 13 errors on problem 20 be=
cause of misplacing the decimal point. Reading across in the horizon=
tal row from "M" to the number directly under problem 20, we find O.
This indieates that no person misunderstood as to what was required in
the solution of this problem. Reading across on the horizontal row
identified with "O" to the number directly under problem 20, we find 5.
Five (5) omissions were found on problem 20 for the graded school girls.
All frequencies of errors are read in this metter; vertical colums
give the frequency of the various errors, snd the horizontal rows iden=-

tify the type of error for each particular problems

The horizontal row of numbers to the right of "Wrong" gives totsal
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of all errors for each problem. The row to the right of "Risht" rives

the number of correct sclutions by the zroup for each problem, end the

last row, "Percent Correct", gives the percent of correct scluticns.




TABLE II. FREQUENCY KEY IN TYPE OF ERRORS « = GRADE SCHOOL GIRLS

Error 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

D 2 21414 0 3 3 3 0 2122010 418 8 8 6 313 712 3241817 0 0 2 0 1 1

M 0 015 7 2 4 2 00 O OOOOO0OO0OOOOUOO0OOOO0CI10 2 6 1 021

P 00 0O OO OO OOOOOOOUOO®2 6 02 0112 3 2 0 3 12212

U 1 2 4101210002 0 O0O0OO0OO0OOO0OO0OO0ODO0ODO0OO0OUOO0OO0OO0OI1 01

c 1100 01 00O0O0OO0O0OO0O0OOO0OI1I2 0 0102 05 4 3 4 3 2 01

N 0 000 0 O0OOOOOOOOOOOOODS3 01 411103 3 2 4 3 1 2

0] 01 3 2 3 3 410 0O0O0O0OO0OOO0OO1254 216 6 01 012 9

I 0 0 0OOOOO0O OOOOOOOOOZ®21011 00056 4 0000001

$ 0O 000 0 O 00O OOOOOOOOOOOOOOOOODOOOI O

% 0 60 00000 OO O OOOOOOOOOOUOOOOO OO O0OO0ODO0OO0OODO

B 0 0 00O0O00OO0O0OOOOOOOOI1L 01 000 0 O0OO0O0O0ODO0ODB301 010

K 1 3 813 7 7 9 7?7 0 0 01 00 O O O1O0O0O0OCO0OOOO0O1 40210

R 01 000010 O0O0OO0OO0OOOOOOOOOOOOOOOOOO0OO0OQV

A 1 6 30 06 01 0 000 O0O0OOO0OOOOOOOOOOO0OOOOOODO

Wrong 6 16 33 3517 2323 15 0 212 2310 4 19 8 23 19 15 23 16 18 37 47 37 22 13 19 11 29 28

gight . 60 50 33 31 49 43 43 51 66 64 54 43 56 62 47 58 43 47 51 43 50 48 29 19 29 44 53 47 55 37 38
ercen

Corrsct 91 76 50

47 74 65 65 77100 97 82 65 85 94 17 88 66 71 77 65 76 73 44 20 44 67 79 71 83 56 58

At
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Referring to Table II for the grade school girls, we find 237
errors, 39% of the 604 total errors, were due to a misplaced decimal
point: Thirty-four of these errors were found on problem 23,

.".03% of .16 = .000048"., This represents sn uncommon decimal frac-
tion end the solutions indicate that, because it involves such a
number, the pupils were not certain of the proper position of the deci-
mal point. Such en assumption is further confirmed, when we note that
the second highest number of errors of this type appears in problem 12.
Here a large percent is found, "30 = 3000%Z".

These facts show there is a definite lack of application or
misinterpretation of the principle of percent. Ten errors on problem
26 were because of misunderstanding as to what was required of the
solution. These ten errors do not indicate a lack of knéwledge of per=-
centage and is irrelevent to this study.

Problem 30 hes twenty~two errors for the group, grade school
girls, which show that division should have been used instead of multi-
plication in the solution.

Twelve errors on problem 17 were due to computational errors.
The multiplication of the factors 14 and 76 authenticated this assump-
tion. Some students gave the product as 9.64 instead of 10.64.

Ten pupils in the process of division interchenged the dividend
end the divisor in solving problem 19, "2 = 2% of 100." Problem number

4 showed that thirteen lacked a knowledge in chenging twelve to a per=-

cent. On the whole, prevalency of the misplacing of the decimal point,
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the author believes, increased ths frequency of errors of types other

than those of placing the decimal pointe.
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Teble III shows that thirty end twenty pupils had difficulty

in properly locating the decimal point on problems 23 and 12, respect-
ively. Errors of this type were the more numerous with the grade
school girls. Two hundred twenty-four, 31% of the 686 totel errors,
were of a decimal point position nature.
Solutions for problems 30 end 20 showed 15 end 12 errors, re-
spectively, because the wrong process was used.
Twenty-two end thirteen errors on problems 19 end 24, respect-
ively, were due to interchange of parts in division. Problem 4,
"12 = 1200%," showed a lack of fundemental understending. This group

also showed a definite deficiency of knowledge in the plecing of the

decimal point.




TABLE IV. FREQUENCY KEY IN TYPE OF ERRORS = = JUNICR HIGH SCHOOL GIRLS
Error 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
D 0 23123 3 2 4 2 1 7284717133519 13361513 1928562823 2 2 5 0 3 2
M 0O 0 021 819 918 1 0 0 0 0 0 0 0 O 0 OO O O 0 O 118 9 7 1 3 1
i 0O 0 00OO OO OO O OOO OO0 O 614 721 4 4 71115 1 6 6 24225
U 0 313 56 0 82 6 00 001 0O0OO0OOOUO0OS3O0O0OO0OI1 0OO0O0UO0O0111
c 3 00 001 0000 0 0 0OOO0OO0OD31 12065042 4 "7 3 6 1 2
N 0O 00 0O OOO OO OOOUOUOOOI1 =2 2 3 3 35 7 13 4117 4 6
0 0 3 7 8 81311 8 0 1 0 2.0 1 0 1 4 8 4271316 83428 1 2 0 4 513
I 0O 00 00O O OO OOUOOUOOOO O 3335 0004 4 0203 3 4
‘$ 0O 0000 OO OOOOUOOOOOOOOUOOOOOOOOTSR2 01010
% 0O 00000 O0OOOOOOOOOOI1I100O0O0OO0OO0OI11O0O0OO0O0O0O01O00O0
E 0 03 0001 010O0O0O0OO0OO0ODO0OO0OO0OO0OO0O0O0OTL 0100O0O0O0OO0OCO
K 2 3121431 419 5 0 0 0 0 0 01 01 0 2 0 OO O OOOUS5 089 00O
R 0O 00OO O 2000 000O0OO0OO0OUO0OCOOOOOOOOOOOO0OO0OO0OO
A 310 0 0 0 81 6 00O OO 0OOOCOOO0OO0OO0OO0OO0O0O0OO0OO0OOOOI1 00O
Wrong 8 21 66 71 5055 49 45 3 B8 28 49 18 14 36 20 29 65 66 71 42 57 76 87 75 31 37 23 34 63 54
Right 92 79 34 29 50 45 51 55 97 92 72 51 82 86 64 80 71 35 34 29 58 43 24 13 25 69 63 77 66 37 46;
g::::z: 92 79 34 29 50 45 51 55 97 92 72 51 82 86 64 80 71 35 34 29 58 43 24 13 25 69 63 77 66 37 46

61
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Four hundred seventy-six or 35% of the 1351 totel errors of the
jwmior high school girls (Table IV) were of a decimal point nature.
Problems 23 and 12 had 56 and 47 errors, respectively. These examples
represent small decimels end large percents. The process used ac-
commted for 171 errors on the test papers for this group. Omissions
were pravalent and 230 were tabulateds No attempt on the solution was
made in these problems, and one is not at liberty to ascertain the dif=-
ficulty encountered because several factors enter; for instence; lmow=
ledge of fundementsls, and lack of time.

One hundred eight jumior high school girls showed & lack of know-

ledge in the hendling of percentage problems. Again, placing of the

decimel point was the predominant type of error.
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Here, in the examination of the errors made by the junior
high school boys (Table V) we again note that problems 23 and 12
showed the greatest frequency in incorrect position of the decimal
pointe Four hundred sixty-five of the total 1501 errors wes due to
inaccurate handling of the decimal pointe This represents 31% of
the total errors. The solutions of problems 23 end 12 showed 67 and
57 errors of this nature, respectively. These are the same two prob=
lems which, likewise, showed the greatest number of errors due to
decimel point placement in Tebles II, III, end IV. Use of the wrong
process, division or multiplication, accounted for 164 or 11% of the
errorse.

Omissions, on problems 17 to 25, inclusive, totaled 167. These
exemples represent applied problams in percentege and each is iden-
tified with one of the three cases of percentage.

Thirty-nine pupils interchenged the ¢’ visor end the dividend
on problem 19. This represents the seme general trend for this ex=
emple with all the groups. This problem, "2 = 2% of 100", involves
the process of division but multiplication was used.

Sixty=two of the one hundred ten pupils could not chenge "1% o
its fractional equivalent." This deplorable circumstance should chal=

lenge our thinking. This problem, alone, warrants the conclusion

thet percentage is being poorly taught.




TABLE VI. FREQUENCY KEY IN TYPE OF ERRORS = - RURAL SCHOOL GIRLS

Brror 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
D 0 33520 4 6 5 6 2 17 44 63 27 10 48 25 13 25 16 24 27 3468 39 560 2 5 2 3 3 6§

M (o o), Il hllo)™ 2 15 o) B e llo o oo M (o - (o) R (088 (o) IEN(o) = (oJIMIT0) (o) 4(0),, . (08 L T0) o 0) S0} F AR TE & Se)  lo) (0]

3 0O 00 0OOO OOOUOOUOOUOUO OO 312 211 4 3 6 5 5 9 121 4 46 14

U IRN7AN 8OO QN2 ENE R OSNOMN O R EF 00 YO OSSO0 082 081 OSN3 NEE S SEN O 1S E

c OSNA BN EROR-O ]RSSO RO 6 08 OMOMHOREO N 02 =08 6RO M2 RS2 5 81 23 4 SN0 A7 O3

N OGO O OISO BL 0 1O 0. 0 OO FO5 G SERGIE N2 REN ROM4 - FIinE 87 110402 SNE 1S T2

0 QN2 BN SRS T2 ] 3 232 2T SO R 2 RN SRS RS N 1:bF 1 O8N 4 SL6 ST BR85S N7 W OB R TaE 2

I ONI0NIe NOF 00 0 100 016 60 0 0 010 0" 0 0712132 5 4W0 0 18148 0 55 TORE2MN0 W

$ Q. 0 0 O @ 0 0 O 0 000 0 0@ 0 OF0 080 O0F OWE g 0N ORI HO S TE OB D

% (@5 () (o) {oy ey Mo} (ol = () o)t Hel i (o) (o) o) (o) SSC)Ee) E0)E (o) Koj sl (e) - Bk (eii (o) o) (6] (o) (o) bl o) it

" E QRO O OR QR ROF NOISHO 0 0" T ORI0E0. OLINE OO NOSORI0/M0 F RO N0 OB ML IO B OO

K ZENSE1ERS A8 22 B2 5RO OR DR 28 0o SIS OR ORSIRE] S NOFT OS] HINSOR TGS 12 ST G R

R 00 00O O0O1 410 0O0OO0O0OOOO0OO0OOOOOO0OO0OOT11O0O0O0TOQO0TQO0OO

A 2O O OO RGN OF 1L R0 0F OA N0 O ORLORS 0RO =08 08 HOS SO 0T 0 SO OBON S0 IEIORS0 SR ORN0
Wrong 5 31 65 78 40 75 59 67 5 20 46 69 28 10 51 26 32 63 56 68 56 49 87104 93 56 56 56 50 82 67
Right 117 91 57 44 82 47 83 55117102 76 53 94112 71 96 90 59 66 54 66 73 35 18 29 66 66 66 72 40 55
g::::z: 94 75 47 35 67 39 52 42 94 84 62 44 77 92 58 79 74 48 54 44 54 60 29 15 24 54 54 54 59 33 45

g2



24

Six hundred thirty-one of the 1650 errors snd omissions made
by the rural school girls (Teble VI) were due to misplacing the deci=

mel pointe. This represents 38% of all the errors and omissions.
Problems 23 and 12 showed the greatest frequency of this type of er-
ror, 68 and 63 errors, respectively. Large percents and small deci=-
mals baffled the pupils,

Forty-six pupils multiplied when they should have divided in
the solution of problem 30, Omissions totaled 205 for the group on
the teste.

Thirty=two pupils interchanged the dividend and the divisor
in solving problem 19, "2 = 2% of 100". Only 67% of the students

solved problem 5, "1% = 1/100". Results on the last two mentioned

problems definitely show a lack of mastery.
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In Table VII, five hundred eighty~four of the 1601 errors and
omissions by the rural school boys was due to misplacing the decimal
point. This accounted for 36% of the total errors. Problems 23 and
12 showed 62 and 54 errors, respsctively. Pupils encountered diffi=-
culty with lerge percents and small decimal fractions on ‘these two
problems.

Problem 30 showed the most numerous errors were due to process.
For this groups 205 omissions on the test were tabulated. Thirty-five
pupils experienced difficulty with problem 19 by interchenging the
dividend and the divisor.

Attention is called to the fact that in the examination of the
prevelent types of errors for all the groups, we note the correspond=-
ence of frequencies of errors due to decimal point on ;;roblems 12 and
23, and the interchenge of dividend end the divisor in problem 19,

Problem 5, "1% = M“, shows correc’ solutions for 59.5% of
the pupils for the groups, problem 19, "2 = 2% of 100", gives an aver=
age of 49.5%. Problem 12, "30 = 3000%," is correct on 52.7% of the
pepers. Only 27.2% of the pupils participating in this test solved
problem 23, ".03% of .16 = .000048."

Review of these results definitely moves one to form the con-

clusion --percentage is being poorly teught.
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Mnalysis of Errors for Each Problem

In the discussion which follows, the more numerous errors made
in solving each particular problem will be anelyzed. The percent of
problems solved correctly by the grade school girls, grade school boys,

Junior high school boys, rural school girls, end rural school boys

will be given for each problem discussed, end in the order named. Prob-
lems five to eight, inclusive, will be discussed concurrently, since
they represent the process of changing percents to fractions or mixed
numbers. Problems nine to sixteen, inclusive, inwvolve the moving of
the decimal point end the adding or dropping of the percent sign.

These are covered in the latter part of Chapter II,
Part T of the Test

Problem 1. "3 = 25%."

The solutions of problem 1 showed that 90.0% of tha grade
school girls gave a correct solution. The tabulations showed that
two hed difficulty in placing the decimal point. Because this problem
represents a very common aliquot part one would be led to say that but
little computation wes used. This fact is verified on the test papers.
Ninety-two percent of the boys of this type of school organization gave
corraect solutions. Ninety-two percent of the junior high school girls
gave correct solutions. All 110 boys of the junior high school showed

complete mastery. Ninety-four percent of the rural schuol girls end

94.4% of the rural school boys presented correct solutionse
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Problem 2. "5/8 = 623%."

This problem had less correct solutions, then were shown on
the previous example, because this aliquot part was not as common.
The grade school girls showed 16 scattered errors and made & score
of 75.8%.

The number of errors of the grade school boys was 13, of which
there were four unaccountable and 4 mistekes in recalling aliquot
parts. A score of 78% was made.

Ten aliquot parts were wrong in 21 total mistakes in the solu-
tions of the Junior high school girls. Seventy-nine percent of the
problems were correcte

Twenty=-one problems lacked the proper aliquot part in the solu-
tions of the junior high school boys, eand & score of 63.6% was mades

Aliquot parts bothered 10 of the rural school girls who made
31 errors. The percent corrsoct was 74.62.

Twenty-one rural school boys missed bescause of aliquot parts
when 44 errors were mede in all. The score was 58.9%.

Problem 3. "4% ¥ 450%

The most common srror in each group was due to place value.
The grade school girls had 14 errors of this type in 33 total errors;
the grade school boys, 12 in 31; the junior high school girls, 31 in
66; junior high school boys, 30 in 67; the rural school girls, 35 in

65; and the rural school boys, 38 in 71l. The percents of problems

correct were 50, 47.5, 34, 39.1, 46.7, end 33.6, respectively.
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Problem 4. 12 = 1200%.

A typographicel error occurred in this éxample when 1/12 was
written as 12. A repetition appears here sinece problem 12, "30 =
2999%," is of the same type. The scores of problems solved correctly
were: grade school girls, 47.0%; grade school boys, 49.2%; junior
high school girls, 34%; junior high school boys, 23.6%; rural school

girls, 36.4%; end rurel school boys, 27.1%.

Problems 5 to 8, inclusive

Gk Bl ZR= 1(100 T 3Tﬁ7 =
6. 325% = 3% 8. 12ﬂ7 =

The process of changing percents to fractions or mixed numbers
is given here.

The percent of mastery is as follows: grade school girls,
70.5%; grade school boys, 54.7%; junior high school girls, 50.3%; junior
high schoel boys, 53,0%; rural school girls, 50.6%; end rural school

boys, 43.2%.

Problems 9 to 16, inclusive

9. .35 = 35% 13. 4.5% = .045
10. 3.06 = 306% 14. 32% = .32
11, 0026 = ,26% 15. .003% = .0003

12. 30 = 3000% 16. 521.6% = 5.216
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TABLE VIII. COMPREHENSIVE ANALYSIS OF PROBLEMS 9-16

Decimel Total Percent Percent
Group point of all of total correct
. arrors arrors 6errors

Grade school girls 74 78 94.9 85.2
Grade school boys 74 81 91.4 82.8
Junior high school girls 167 176 94.9 7840
Junior high school boys 162 188 8642 7846
Rural school girls 226 245 92.2 74.9
Rural school boys 215 229 93.9 73.2

Reference to Table VIII indicates that in the solutions of prob=
lems 9 to 16, inclusive, the grade school girls misplaced the decimal
point in 74 cases and, in all, 78 errors were madee Errors in placing
the decimel point for the grade school girls represented 94.9% of all
errors end the percent of problems solved correctly was 85.2%.

Statistics for the other groups asre found in the same meanner
by referring to the above tablee.

From the table it can be seen that the greater part of the dif-

ficulties of these problems embodies the direction of moving the deci-

mal point and the number of places.
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Part II of the Test

Problems 17 to 31, inclusive, represent the three cases of
percentage problems. Problems 17 to 25, inclusive, are set up in the
form, percent times base equals parte In omitting either the base,
part, or the percent, one of the three cases of percentage is formed.
In the applied problems 26 to 31, inclusive, it is necessary that the
pupil set up the relestionship of the given quantities and then solve
the case formed.

Problem 17. 14% of 76 ™ 10.64

Eight grade school girls mispleced the decimal point end
twelve had errors in computation in the process of multiplication.
Sixty~five end two=tenths percent presented correct solutions.

Sixteen errors were mede by the 59 grade school boys, five be=
cause of process and four because of computational errors. Seventy«
two and nine-tenths percent solved the problem correctly.

Twenty-nine, of the one hundred junior high school girls, made
errors., Of these, thirteen were due to misplaocing the decimal point
end six used the incorrect process. Seventy-one percent mastered the
problem.

Errors of the junior high school boys were scatterede Nine mis-
placed decimal points, eight incorrect processes, and eight compute-
tionel errors were the more numerous. Mestery was shown by 64.5%

Errors of the rural school girls were primarily of two types:

13 misplaced decimal points end 10 computational errors. This gave &
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percent solved of 73.9%.
The 107 rurael school boys showed 14 misplaced decimal points

and 12 computational errors. Absence of difficulty was shown by

66+4%.

Problem 18. 7% of 600 = 42

The grade school girls made 6 errors each on decimal point and
process. Correct solutions were shown in 71.2% of the studies.

Twelve errors in decimel point end eight in process were shown
by the grede school boys to give & parcent of 55.9%e

The jumior high school girls made 36 errors in decimal point
plecement and 14 errors in process to give a psrcent of problems cor=-
rect of only 35%.

Only 30.9 psrcent of the junior high school boys solved this
problem. Twenty-eight errors were due to decimel point end 20 due to
error in selection of process.

Twenty=five ineccuracies of the rural school girls were due to
decimal point placement. Correct solutions were given on 48.4% of
the papers.

Inaccuracies due to a misplaced decimael point were predominant

with the rural school boys and 40.2% of the solutions were correct.

Problem 19. 2 = 2% of 100
Ten division processes showing an interchange of parts repre=-

sented the greater part of the faults when 77% of the grade school

girls solved the problem.
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Twenty~two of the thirty-one errors of the boys from the grade
schools were due to interchange of parts in division of the problems
while 40.7% were perfect.

In 100 cases of Jjunior high school girls, 15 showed fallacies
in plecing the decimal point and 35 interchanged parts when dividing.
Of the solutions, 34% were without error.

Thirty-nine junior high boys interchenged the dividend and the
divisor, which left 37.3% of the problems corracte

Interchange of parts in division was shown by 32 rural school
girls and 10 misplaced the decimel point when 56 errors were made.
Exactness was shown in 54.1% of the cases.

Interchenge of parts meant a loss to 35 rural boys, when, at
the seme time, 15 errors were due to decimal point. Cofrect solutions

were given by 46.7% of the participants.

Problem 20. 420 = 105% of 400

In this problem, where the base was required, it was necessary
thet the work involve percent and it was shown by the grade school
girls that 13 of the 23 errors were due to placing of the decimal point.
Correct work was shown by 65.2%. The majority of the errors arose from
plecing of the decimal pointe.

Grede school boys hed 35 errors in 59 cases. Bight had dif=-
ficulty with the decimal point. Twelve used the wrong process. The

score on this exerocise was 40.62.

Thirtesen errors of the junior high school girls were of a deci~-
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mael point nature while 27 omitted the problem and 21 used the wrong
process. Seventy=one errors in 100 cases were tabulated which geve
a percent of twenty-nine for the correct solutions,

Only 22.7% of the junior high school boys had this problem cor=-
rect, while in the 85 errors, 19 were due to decimal point, 21 used
the wrong process and 24 omitted the problem.

Rural school girls misplaced the point in 24 cases, selected
the wrong process in 1l cases, and 15 solutions were omitted. The per-
cent of problems correct was 44.3%.

Thirty=four and six-tenths percent of the grade school boys
solved this problem correctly. Twenty used the wrong process and 17

omitted the exeample.

Problem 21. 10% of 85 = 8.5

A1l the groups exparienced less difficulty on this example than
on the previous. Of the 66 grade school girls, seven misplaced the
decimel point, while 75.8% of the solutions were correct.

Fourteen of the 20 errors of the grade school boys were made
by mispla;zing the decimel point. Mastery was shown in 67.8% of the
casese

Nineteen junior high school girls improperly placed the deci=-
mel point end 13 omitted the example. Fifty-eight percent of the
examples were correcte.

The errors of the junior high school boys were comparable to

those of the junior high school girls. Twenty-one had difficulty with
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the decimal point and 14 individuals omitted the exemple. Fifty-
eight and two-tenths percent mastered the situation.

Twenty~-seven rural school girls missed the place value end 10
omitted the example. Correct solutions were 54.1% of the 122 cases.

The decimal point was misplaced in 25 cases with the rureal
school boys and thirteen errors could not be diagnosed beceuse no work
was shown. Forty-five and eight-tenths percent of the problems were

correct.

Problem 22+ 119.5% of 2000 = 2390

The greatest number of errors in each division is attributed to
placing of the decimal point. We are here working with a2 problem ine
volving a percent greater than one hundred percent.

Of the 8 errors made by the grade school girls, 12 were dus to
place value. Seventy-two and seven-tenths percent suffered no loss.

In misplacing the decimal point in 15 instemces the grade school
boys ceme through with §7.3% of the problems correct.

Of the 57 errors by the junior high school girls, 28 were the
result of decimal point placemsent and 16 were omissions. Forty-three
percant of the solutions were correct.

Forty-seven misplaced decimal points and omissions were found
in the work of the junior high school boys. Forty percent mastered
the occasion.

Thirty=four of the 49 errors by the rural school girls were

attributed to a misplaced decimal point. This group rated 59.8%.
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Twenty-six boys of the rural school misplaced the decimel point

meking 50.5% of the solutions correct.

Problem 23. .03 % of .16 = .000048.

Thirty-four of the thirty-seven errors by the grade school girls
were due to misplacing of the decimal point. Their score was 43.9%.

With the grade school boys the decimal point was incorrectly
pleced in 30 of the 41 cases. Their score was 30.5%.

The junior high school girls misplaced the decimel point in 56
of the 76 errors. Only 24% of the problems were correct.

With the junior high school boys, errors in placing the decimal
point predomineted when 67 of the 93 errors were of this nature. Only
15.5% of the examples were correcte

Of the 87 errors of the rural school girls, 68 were becesuse of
e misplaced decimal pointe. The score was 29.1%.

Of 86 errors by the rural school boys, 62 were attributéd to
place velue. Nineteen and six~tenths percent of the examples were

correct.

Problem 24. 4325% of 461 7/13 = 1.5
Bightesn misplaced decimal points and ten problems with no
solution shown, werse the most numerous type when the grade school
girls made 47 errors. The score was 28+8%.
The grede sdrool boys had a score of 2347% on this examples
Nine errors each were found in decimel points end process while 13

errors ware due to interchenge of parts in division. Forty-five errors
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in all were found.

Junior high school girls had difficulty with place value in 25
instences end thirty-four problems were omitted. Eighty-seven errors
were identified in all and 13% of the problems were correcte.

Of the ninety-eight errors made by the junior high school boys,
15 were of process, 16 had no work shown, end 38 were omissions. The
score was 10.9%.

The grade school girls showed 39 errors because of decimel point
in & total of 104 mistekes. Fourteen and eight-tenths percent of the
examples were correcte.

Twenty=two decimal point errors, twenty errors with no solutions,
end nineteen omissions, in a total of 88 mistakes, gave the jumior high

school boys a score of 17.8%.

Problem 25. .12% of 13 1/3 = ,016

The placing of the decimal point represents the greatest number
of errors in each group, with the exception of the junior high school
girls and boys, where we find more omissions then decimal point errors.

Seventeen of the forty-five errors of the grade school boys
were due to the decimal point. The score was 23.7%.

Seventeen of the twenty-eight errors were of & place value with
the grade school girls. Forty-two end four=-tenths percent gave cor-
rect solutionse

The junior high school girls misplaced the decimal point in 23

cases end there were 28 omissions in the 75 errors. Twerty-five per-
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cant of the exemples were correct.
The junior high school boys made 20 errors in decimal point
end there were 35 omissions. The score was 15.5%.
Of 93 errors of the rural school girls, 50 were because of
decimal point placement. Mastery was shown in 23.7% of the cases.
The rural school boys made a score of 16.8% when 35 of the 89

errors were of a place value nature.

Problem 26. How much is saved by purchasing en article
listed at $5.20 at 25% off? $1.30

Here ths girls of grade school had difficulty in that 10 of
the 22 errors tabulated were dus to a misinterpretation of what was
to be found. Thess enswers, which were incorrect, gave the selling
price rather than the asmount savede Sixty=-six and six-tenths of the
solutions were correct.

The grade school boys had 6 errors because of misinterpretation
and 6 problems had no solution by which the error could be diagnosed.
In the solution, six boys used the wrong process. Of the 59 cases, 37
were correct, giving a percent of 62.7.

The junior high school girls hed 18 cases of misinterpretation
of whet was required--the selling price was given instead of the dis-
count. Correct solutions represented 69%e

Of the thirty=four errors made by the junior high school boys,

thirteen were attributed to misinterpretation end seven were computa-

tional errors. Sixty-nine percent had correct solutions.
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Of the 56 errors made by rural school girls, seven were due to
misinterpretetion, nine inwlved the wrong process, ten showed no work
and ten carelessly omitted the dollar sipgn. Fifty-four and nine-tenths
percent gave correct ‘solutions.

Fifty-nine end eight-tenths percent of the rural school boys
gave correct solutions. Predominent errors were: nine dus to process
and eleven with no solution.

Problem 27. Herbert made 15 free throws out of 24 attempts.
What psrcent of the "tries" were successful? gi%

Eighty and three=tenths psrcent of the grade school girls solved
this problem, which represented case III, where the percent was to be
found. Four errors, each, of computation and lack of knowledge were
founde.

Lack of knowl edge accounted for six of the twenty-one errors
with the grade school boys, which gave a grad: of 64.4%.

Nine jwior high school girls gave the percent of throws un=
successful, six used the wrong process snd seven made computational
errors, Sixty~three percent showed mastery.

Seven junior high school boys misinterpreted as to what was
required. Eight made computational errors, and in eleven cases no
work was shown. Sixty-two and seven-tenths of the solutions were cor-
rect.

Nine rurel school girls showsed a computation error, twelve had

no work shown, seven omitted the exemple end twelve lacked knowledge

of this particular problem. Fifty-four and one=tenth percent gave
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correct solutions.

Eighteen rural school boys showed no solution, although, an
answer wes given. Fifteen definitely lecksd knowledge. Forty=-two
and ons-tenth percent were correct.

Problem 28. Mr. Allen bought $36.00 worth of lumber at
his summer cemp. He received a discowmt of 3% for
cash. What was his saving by peying cash? $1.08

Six grade school girls misinterpretated as to what was re-
quired in this problem inwlving case I. Four errors had no work
shown, Seventy-one and two-tenths percent comprehended this problem.

Eight grade school boys used the wrong process. The score was
64+4%.

Seventy=-seven percent of the junior high school girls had cor=
reot solutions. The greatest number of serrors shown was seven in mis-
interpretation.

Six junior high school boys misplaced the decimel point, seven
misinterpreted end six used the wrong process. Seventy-three and
six-tenths percent mastered the problem.

Twenty-ons rural school girls used the wrong process while the
group made & score of 54.1%.

Of the rural school boys, nine misplaced the decimal point,
sixteen used the wrong process, and in eleven cases no work was shown.

Only 51.4% mastered this problem.

Problem 29. Harry had 24 examples correct in a test of
25 problems. What percent of the examples did he have
correct? 96%
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Less errors were shown here when 83.3% of the grade school
girls solved the problem corraectly.

Seven grade school boys made errors which showed no work and
the group made & score of 69.5%.

Seven incorrect problems for the junior high school girls showed
no solution while the group made a grade of 66%.

Sixty=-four and five-tenths percent of the junior high school
boys solved the problem correctly end 10 computationsl errors and 12
errors with no solution shown were tabulated.

The rural school girls had 18 incorrect answers with no solution
and 9 represented a lack of knowledge. Fifty-nine percent gave the
correct solution.

Twenty errors of the rural school boys had no solution while
nine lacked a knowledge of percent. The score was 67.3%.

Problem 30. During bargain week Charles saved $1.60 by
purchasing a rifle at a discomt of 20%. For how much
was the rifle originally priced? $8.00

Here the grade school girls showed that the decisive trend of
error s was due to the use of the wrong process. Twenty-two of the
twenty-nine errors were of this nature. Fifty-six and one-tenth of
the girls solved the problem correctly.

Fifteen or 60% of errors made by the grade school boys were due
to misuse of process. Only 57.6% of the boys solved this problem.

Forty=-two pf the 63 errors mede by the junior high school girls,

was due to misuse of process. Only 37% of the girls solved this problem.
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Twenty-nine junior high school boys had difficulty in select-
in the proper process. Fifty-three and six-tenths percent of the
solutions were correct.

The rurel school girls showed the lowest grade of all, 32.8%.
Forty-six of the eighty-two errors were due to use of the wrong process.

Iwenty=-three rural school boys were bothered with use of the
incorrect process and 43.9% solved the problem.

This problem represents the highest mortality due to use of the
wrong process. The boys show the better scores and it may have been
because of interest of the rifle,

Problem 31. In Lincoln school there were 291 pupils
present., If this represents 97% of the enrollment,
what is the enrollment? 300

Twelve of the twenty-eight errors of the grade school was due
to incorrect choice of process and nine omitted this example. Fifty-
seven and six-tenths percent of the grade school girls solved the
problem.

Nine of the grade school boys used the improper process end
eight had no work shown to give a percent of 52.5% of the problems
correct. ‘

Twenty-five junior high school girls used the wrong process
while 13 omitted this example. Forty-six percent solved the problem.

Twenty-two junior high school boys used the wrong process while

ten omitted the example. Correct solutions were shown by 51.8%.

In making a percent of forty-five emd one-tenth, the rural
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school rirls showed fourtean errors due to process and Twenty-twe
criissionse

The rural school beys made & scors of thirty-seven and four

tenths wlen ten errors were due to decimal point, eizhtsen becanse of

rrocess, no work wes shown in sixteen errors end there were twelve
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CHAPTER III

GENERALIZATIONS, RECOMMENDATIONS AND SUGGESTIONS
Generalizations and Recommendations

As one thoughtfully reflects upon the performence of elementary
pupils in solving the problems in percentage used in this investigation,
it appears that a few general recommendations pertaining to the teach-
ing end the presentation of percentage should follow. However, there
are those teachers of percentage who might question the validity of
some of the recommendetions when one recells the words of Thormdike,
"The subject of system and orgenization in arithmetic is too broad aend
intricete to be summed up in a brief way".g

First, meny errors in solving the problems were due to cereless-
ness on the part of the pupils in number notation. "Children should
be taught to make legible figures end to space them properly. The
commonest error is to write them too close togethsr and to make the
fractions too small."O Incorrect solutions were also due to the fact
that some pupils were inaccurate in the copying or the tremsferring

of numbers from the statement of the problem into the mechenics of

9. Thorndike, op. cit., p. 102,

10. Thorndike, op. cite, ps 17,
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solving the problem. Occasionally, a problem was worked correctly,
but in trensfer of the enswer to the space provided, an error developed.

Second, an occasional student paid no attention to the funda-
mental process used with concrete numbers. Dollars end percents were
added, and problems were multiplied by problems. Here, e sense of re-
letionship of numbers need be established. "In order to make a diag-
nosis of the causes of a pupil's deficiency in arithmetic, the teacher
should have a grasp of the skills that constitute the process, an
appreciation of how complex the process appears to the learner, and a
knowledge of the most common ceauses and kinds of diffioculties revealed
by the study of the work of the pupils in the grade."ll

Third, a great number of errors could heve been eliminated had
the students made en estimate of the answer. "Always eétimate the
enswer in advence, write down the estimete, and compare it with the
result."12

Fourth, pupils are awere of the "two place" change of the deci=-
mal point but some are lost as to knowing whether it should be moved
to the right or the left. Percentage means by the hundredths, thus:

.23 is equivalent to 23% end vice versa. By visualizing this or a

11. Brueckner and Melby. Diagnostic and Remedial Teaching.
(New York, Houghton end Mifflin Co. 1931), p. 190

12. John Dickey. "The Value of Estimating Answers to Arith-
metic Problems end Exemples". Elementary School Journal, XXXV (Sept.
1934)




46
releted statement, the student should be able to establish the re-
le tionship between hundredths and percent, end to properly shift the
decimel point. In some of the cases, if the enswer was a small deci-
mal fraction or a large percent, the students were a bit dubious of
the resulting enswer.

Fifth, exemination of a few of the solutions glven after frac-
tions were chenged to percents revealed that where the students'
recollection of aliquot parts had failed him, he was hopelessly lost
as to what to do. Textbooks teach that a ratio is & quotient and may
be expressed in fractional forme From this statement, we see that a
fraction is a quotient, the numerator is the dividend, and the de-
nominator‘of the fraction, the divisor. Applying this rule, 5/8 means
5 divided by 8. The solution gives an abstrect number which may then
be chenged to percent.

Sixth, let us consider the process of changing a percent to &
frection. Percent is snother neme for hundredths.

37%% = .37% = 375/100
Applying the principle, a fraction is a quotient, we have:
37% = 100 =
75/2 2 100 =
76/2 X 1/100 = 3/8
Seventh, let us direct our attention to those errors common to

the solution of the problems representing the three cases of percent.

In these cases, we have the relation:
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percent X number = part
20% X 600 = 120
«20 X 600 = 120
Hers we have the two factors which, when multiplied together, give the
product, and either factor may be found by dividing the product by
the known factor. TWhen we have the two factors, naturally we multiply,

«20 X 600 = 120. Should we bs asked to find & missing factor,

20 X _? =120, 120 * +20 = 600 (Product divided by known factor
gives the missing factor). No attempt should be made to introduce
literal equations in the three cases of percent. Better still, a more
common situation, 2 X 4 = 8, may be used to instill the relationship
of the partse

"Experienced people sometimes have difficulty in determining
which number is the divisor, and not few teachers; in their own work,
employ the old rules Divide the 'is' by the 'of' . . MB oy e
should grow out of a pupil's experience end sum up what he has al=
ready learned or is learning to do, in the most helpful way for
memory end future gui dence.™*

In further diagnosis of the errors, the author found instences

where the student divided the "part" by the "number" and then multi-

plied by 100 to get the percent. This would be considered as use of

13. Jom H. Walsh, Practical Methods in Arithmetic (Chicago,
D. C. Heath end Co. 1911), p. 267 :

14. Thorndike, op. cite pe 229.
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e memorized rule which eliminates reasoning, end, in some instances,
results in confusion. "Under right conditions, basing the cases on
the 'product end two factors principle! brings most excellent results.
The pre-eminent difficulty lies in the meking the matter oclear to the
children. If one small part is left vague, the pupil will at once
commence to depend upon his memory and not upon his thought powers.
As a final business mode of solution, the 'product and two factors'
plen is probably superior to all others."!® The prevelence of shift-
ing the decimal point in the divisor snd dividend a sufficient number
of places to make the divisor a whole number was a common prectice
among the students. In such a praotice, each figure loses its true

place value, and, in no ocase, should be tolersted.
Suggestions

In conclusion, when we comnsider the ~cores of the grade school
zirls, grade school boys, junior high school girls, junior high sechool
boys, rural school girls, end rural school boys as being 7045%, 62.5%,
56 5%, 56+0%, 56.4%, end 51.7%, respectively, on a representative test
in percentage, given the year following the teaching of the material,
some chenges of presenteation and motivation need be made. Of the
10,091 errors and omissions, 2617 or 25.9% were attributed to the mis-

placing of the decimal point. If we coumt only the errors due to the

15. George Hastings MoNair. Methods of Teaching Modern Day

Arithmetic. (Boston, Richard Badger, 1923), p. 183«
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incorrect placing of the decimal point end eliminate all other errors,
we would have a score of only 85.0%. Let us try to build, within the
experience of the child, an understanding of locating the dscimal
point. It seems that in the past, we have been relying too frequently
upon rote learning'and, if this fails, the pupil is lost in the pro=-
cedure, which should follow. A thorough knowledge of this subject will

be possible by revising our teaching methods end through a greater

concentration of time on the fundementals of percentage.
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APPEN DX

B e o T iyt BT T T e

Fundamentals of Percentage

Nams_ s : : Datf, e S Boy or giﬂ?""'"-“-‘t’,'
- b 5e your next birthday? =t . _How old will you be at that Bl 02 et T -:, '
| Type 5f school where you attended the seventh grade.Graded __—_.______ Rural __. Junior Hig*}'g
Gradf.s you received in your seyenth giade Miathematios_____________ ZaliM

X

' Instractions: In working thesfollowing problems solve the easier problems first and then refer to the remaining
: oblems. All work is fa be*shown en these sheets. You are not to use any additional paper. Read the problem
refully before you begin to'work. Write your answers on the lines provided for the answering. Yot are to have

orty minutes which will give plenty of time.

PARTI
i Changing fractions to percent—Example: % = b50%

| 1% = % 2. % = ]

3. 4% = % 4.12 = i o
Changing percents to fractions or mixed numbers—Example: 156% = 3|20

BN = —_ 6. 37T%% = i
7. 325% = 8. 12%% = —_—
Changing decimals to percents—Example: 27 = 27% !
9h35H= —% 10. 3.06 = %
. 11. .0026 = ; —%o ! J 125 3 (= Yo

Changing percents to decimals—Example: 26% = .26

13. 45% = — 14. 32% = —

[

» 1, AR N e : 16. 5216% = ——

PART II

Instructions: Solve the following problems. Show all work for the problem in the space following the problem and
put the answer in the space provided

« 1

17, 14% of 6 =  ——— 18. 1% of ———— = 42
19. 2 = — =9 of 100 . 20, 420 = 105% of |
21 — % of 85 =85 22, 119.5% of 2000 = ———
vy | ”I
23, .08% of .16 = ————;;‘t‘,.geﬁ;jm B 24, 325% of -|——-————§ 1.5 Vi |
it # = W e e T A0 N 3
&R P . e JREES .
X *

e e L L e R T Bt AN T O e i el e taRt Rt SR 90 at 9 a2 l
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