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I. S'rATEMENT OF THE PROBLEM

A. Introduc,tion
In the schools of today we are confronted with the
problems presented by a changing and progressive civilization.

If we are to cope with these problems effectively,

we must investigate every aspect of the many small problems met.

It is a known fact that we all make errors;

even the most careful and most intelligent are not infallible.

Many men and women make mistakes or errors which

they pass over or of which they take no heed.

The men

and women who are progressive are the ones who study and
analyze these mistakes that they and their colleagues have
made and attempt to get at the cause or reason for these
errors so they may profit by them.

To teachers and mem-

bers of the teaching profession, such studies of errors
should prove particularly valuable.

It is possible that

faults in teaching may be revealed by studies of students'
errors.

Recurring errors may point to the need for further

instruction along certain lines or perhaps further drill
on certain topics.

A careful analysis and stUdy of the

errors is necessary to evaluate them and interpret them
in terms of needed changes in emphasis in teaching or in
terms of needed review and repetition of items or
• r,.

~.

t:,

~

.'.

~9P~cs •. ,
" " ; .",

There have been few studies cOnG1~~tdd'de:ai1ng"v~lth

IP;he,'.ac;bu~:L:.·error$, made
.

........ ,,' ........ ,..... ... ,.
'

-

"'~

.•.

"

-'.'...

...

by students ~~~.~=:E~Jik\the~r:::=.: ~'" :. ::

~~thematlca1workin college.
1

It is the purpose of this

2

study to analyze the errors made by a group of such students in order to reveal the nature of these mistakes.
B. Organization of the Problem
The Iowa Placement Examination, Series MTl, Revised
.1

Form A, Mathematics Training, was given to students at the
Indiana State Teacher's College when they entered their
first mathematical course.

These papers have been retained

in the office of the mathematics department.

Dr. Shriner,

the head of the department, has kindly allowed the writer
the use of these papers for this investigation.

These

test papers formed the basis for this study.
The problem resolves itself into finding answers to
the following questions:
1. What is revealed by a study of the distribution
of incorrect responses, correct responses, and no responses
on the items of this test?
2. What does an analysis of the errors found on each
test item reveal? .
3. What are the types of errors which these students
make?
4. What differences-are found in the responses of
men as compared to the responses of women?
C. Other Studies of Similar Nature
A study of errors in beginning algebra was reporteq
by Ira W. Vance in an unpublished thesis l •

In his study

~Ir~W.Vance, An Analysis of Errors in Be~innlng Algebra
'as Revealed by Two of the Hotz Algebra Sca es, (M. A. Thesis,
Indiana State Teachers College, 1932)

3

he has analyzed the errors of high school students as
revealed 'by' the Hotz Algebra Scales.

Two of these tests

were given to students of beginning algebra at different
times during the school year.

Mr. Vance has classified

the errors made and tried to find the effect of the
factors,--achievement in arithmetic, size of class, intelligence rating, and sex,--upon the types of errors
which these students made.

Mr. Vance's conclusions were:
1. Certain trivial errors which are found on individual examination papers, have an accumulative effect
when considered enmasse, revealing that they are typical
errors which pupils are likely to make.
2. The greatest per cent of errors were found in
dealing with verbal problems and seemed to arise from the
failure of pupils to comprehend the problem.
3. A type of error frequently made in beginning
algebra is one dealing with the equation solving technique.
4. There was not a great difference in the per cent
distribution of errors of the different types made by
ninth and tenth grade pupils.
5. Ninth grade pupils make more errors per pupil
than tenth grade pupils.

This was true for practically

every type of error.
6. The fact that the tenth grade pupils were more
skillful in arithmetic did.not have much effect upon

4

their arithmetic work in algebra.
7.

The~e

is no

di~~erence

in the total number

o~

errors per pupil ~or boys and for girls.
8. Boys made more errors in the equation solving
technique than did the girls.
9. Girls made more errors in the comprehension

o~

the conditions in written problems than did boys.
10. The factor of intelligence has a decided effect
upon the number and type of errors which pupils make in
beginning algebra.
11. The total number of errors per pupil increased
with a decrease in intelligence.
12. Brighter pupils made fewer errors per pupil in
equation solving technique than did the duller pupils.
13. The brighter pupils were more likely to comprehend the conditions of the written problems than the
duller pupils.
14. The size of class did not seem to be very important as a

~actor

contributing to the type or number of

errors which pupils made in beginning algebra.
Another study of

made in algebra was reported
by R. A. Paden in an unpublishedthesis. l This thesis was
er~ors

a detailed study of the errors made by first year algebra
students in the solving of linear equations in one unknown, involving the use of

1

par~ntheses,

fractions, and'

R. A. Paden, A: Study of Pupil Errors in
(M. A. Thesis, University o~ California, 1928)

~quation!J,

5

decimals.

"A test of first year pupils in the high

schools of Santa Rosa and Woodland, California, Boise,
Idaho, and Great Falls, Montana, showed the following:.
1. Greatest number of errors per pupil was 13.1.,

2. Greatest number of errors were sign errors, 28% of
the total.
3. Reading and copying errors were second, 27% of
the total.
4. Miscellaneous errors, third.
5. Purely arithmetical errors were fourth.
6. Problems left incomplete were fifth."
While these studies are of a somewhat similar nature,
this study differs from them in that it deals with college
students who are beginning their mathematical work on an
advanced level.

The test used in this stUdy is different

from the other tests studied as it deals not only with
algebra but with arithmetic and geometry also.

Another

difference in this test 1s that it provides for responses
only and no work is shown.

II. GENERAL PROCEDURES

A. Students Involved
The Iowa Placement Test on Mathematics Training,
Revised Form A, had been given to students at Indiana
State Teachers College at Terre Haute, Indiana, when
they £irst entered one of the beginning courses in mathematics.

These tests were given over a period o£ years £rom

1929-1934.

Some o£ the students took these tests more

than once, either because they repeated the work or because
they were in two beginning classes.

Only the £irst test

papers o£ such students were used, the others being discarded.

The final group o£ test papers consisted of the

papers of 256 students of which 141 were men and 115 were
women.
B. General Technique Employed
The Iowa Placement Test on Mathematics Training,
Revised Form A, an example o£ which is found in the
appendix,is divided into four parts.

Part I contains

test items on the fundamentals of arithmetic.

Part II

contains test items on the fundamentals o£ algebra.
Part III contains test items on the fundamentals of
geometry.

Part IV contains test items on problem

solVing.

These test papers in Part I, Part II, and

Part IV give only space £or the answers; Part III is
composed of true and false items.
6

This £act has made

7

the analysis quite difficult and the author has, in many
cases, judged from the answer the probable method used
and the reason for the error.

,

First, the writer has made a tabulation of the test
items and the number of students giving correct, incorrect, and no responses.

Tables have been prepared giving

the percentages of correct, incorrect, and no responses
for the whole group; also tables for the men and for the
women separately.

The writer has made a comparison of

these percentages.
Second, a list of the errors made on each test item
was made.

An ana1ys is was made of typi calor common

errors found on each test item.

The errors were c1assi-

fied in types and an analysis was made of these types.
In making this classification the writer has used two
different classifications.

The first classification,

used in the classification of errors in Part I, which
contains items on the fundamentals of arithmetic, has
been devised by the writer himself.

The second classification is the one used by Mr. Vance in his thesis. 1 As

the test used in this stUdy did not bring out some of the
errors found by Mr. Vance, some of the types have been
slightly modified and some have been omitted.

1

. Ira W. Vance, An Analysis of Errors in Be~inning
Algebra as Revealed by-Two of the Hotz Algebra Scales.
'(ft. A. Thesis, Indiana State Teachers College, 1932)

III.· STUDY OF THE DISTRIBUTION OF RESPONSES
ON INDIVIDUAL TEST ITEMS
A. Preliminary Survey of Response Percentages on Pa»t I
Each item of Part I of the test, Iowa Placement
Examination, Mathematics Training, Revised Form A, is
shown in Table I, pages 9 and 10.

This table gives the·

per cent of the entire group of students giving correct
responses, the per cent giving incorrect responses, and
the per cent giving no responses on each item.

A prelimi-

nary inspection of the table reveals the following facts:
I. Percentages of Correct Responses.
(1). The highest percentage of correct responses was
on Item 6, (What is the sum of 7 5/9 and

4~?),

with 85.9%

of the students giving correct responses.
(2). The second highest percentage of correct responses was on Item 13,(If 23.186 is multiplied by
how many digits come after the decimal point?).

7~79,

76.6% of

the students gave correct responses on this item.
(3). The third highest percentage of correct responses
was on Item 5, (What is the average of 4, 11, 6, 0, and 9?),
with 73.0% of the students giving correct responses.
(4). The lowest percentage of correct responses was

,~n ~tem 19, (Simplify: ~ ) :. Only 16.8% of the stu-.
dents gave correct responses to this item.
(5). The next lowest percentage of correct responses
was: on Item 20, (What per cent of 2 is 3/4 ?), with 18%
8

9

TABLE I
PERCENTAGE OF CORRECT, INCORRECT, AND NO RESPONSES
ON EACH ITEM OF PART I OF IOWA PLACEMENT
EXAMINATION,

N~THEMATICS

TRAINING

Ite

No.

Test Item

1.

5/7 by 6/11

65.2

21.9

12.9

55.5

30.1

14.5

20.7

66.4

12.9

53.1

43.8

1, 6, 0, and 9?

73.0

19.9

at is the sum of 7 5/9
nd 4i?

85.9

11.3

7.

ivide 7,643.38 by 1000.

69.9

28.1

8.

ultiply 2i by

65.6

29.7

9.

ivide 313 by l~.

69.9'

20.7

46.5

19.5

34.0

62.9

13.3

23.8

30.9

22.3

13. If 23.186 is multiplied by
.79, how many digits come
after the decimal point?

76.6

6.6

16.8

14.

'25.4

38.7

35.9

34.8

36.3

28.9

27.0

48.8

24.2

2.

at is the 4th power of
?

3.
4.
5.
6.

/8 + 5/8 = how many hundredths?
1tip1y 86.5 by O.
at is the average of 4,

10. Simplify:
11"•
12.

15.
16.

3i.

t .

'7
educe 3/20 to a de c imal
fraction.

7.0

2.0

square root

at is the cube of 20.1?
rite as a decimal fracion: 399 millionths.
at per cent of 25 is 75?

10

TABLE I(CONTINUED)

17. J;>ivide 8/i5 by 3.2.

34.4

20.7

44.9

18. Simplify:

23.4

13.3

63.3

16.8

13.3

6@.9

18.0

31.6

50.4

19. Simplify:

(1.003)(1.3)2
3.12

-y:04

•

20. What per cent of 2 is
3/4 ?

of the students giving correct

responses~

It should be noted here that the students were allowed
ten minutes only for Part I of this test and a few prob~ablt;

didn't finish the list because of lack of time.

This fact may be the partial reason for the low percentage
of correct responses and the high percentage of students
giving no responses on items 18, 19, and 20.

II. Percentages

l'he percen-

2! Incorrect Responses.

(1.) The highest percentage of incorrect responses
was found on Item 3,(1/8

+

5/8

=how many hundredths?),

with 66.4% of the· students giving incorrect responses.
(2)~ The second highest percentage of incorrect

responses was found on Item 16, (What per cent of 25 is 751),
48.8% of the stUdents giving incorrect responses on this
item.

11

(3). The third highest

perce~tage

of incorrect re-

sponses was .found on Item 4, (Multiply 86.5 by 0.), with

43.8%

of the students giving incorrect responses.

It should be noted here that these items(those on
J

which the highest percentages of incorrect responses were
found) are not the items on which the lowest percentages
of correct responses were found.
(4). ~!e lowest per cent of incorrect responses was
found on Item 13, (If 23.186 is multiplied by 7.79, how
many digits come after the decimal point?).

Only 6.6%

of the students gave incorrect responses on this item.
This item also has the second highest percentage of correct responses, the percentage for it being only nine
points lower than the highest percentage of correct responses.
III. Percentages

2! !Q Responses.

(1). The items on which the highest percentagos' of no
responses appeared have been noted above.

The lowest per-

centages of no responses appear on Item 7 and Item 6.

No

r.esponse was' given by 2% of the s tuden ts on Item 7 and by

,2.7% of the students on Item 6.
may not be significant.

These percentages mayor

However, since there is a larger

per cent of no responses on Items 18 and 19 than on Item 20,
it seems evident to the writer that at least some of the
students gave bO response, not Qecause of lack of suffi-'
cient time, but because they did not know the answer.
The high percentage of students giving no response on

12

Item 10 and Item 12, which are not near the end of this
part of the test, tends to substantiate this evidence.

B. Preliminary Survey of Percentages on Part II
The test items of Part II of the test, with the percentage of correct, incorrect, and no responses on each
item, are given in Table II, pages 13 and 14.

This table

reveals several items of interest.
I. Percentage

(1).

£f Correct Responses.

nle highest per cent o~ correct responses is

found on Item 1, (If d is the cost per dozen, what is
the cost of one?).
(2). The next highest per cent of correct responses
1s f'ound on Item 6, {Perform the multiplication:
-6(-2x-4). ).

(3). The third highest per cent of correct responses
is on Item 7, (Perform the multiplication:

-3x(2

+ 5y). ).

There is a similarity between Item 6 and Item 7, but
n~ne

between Item 1 and either of them.
(4). The lowest per~ents of correct responses are

found on Item 17, (For what value of x is the expression,
x 1 ' wi thou t meaning?) and Item 20, (Wri te a formula
x+
which is equivalent to the following statement:

The

product of two binomials having ,a common term equals the'
., square of' the connnon. term plus the product of the connnon
term.by the sum of' the other terms plus the product of

TABLE II
PERCENTAGE OF CORRECT, INCORRECT, AND NO RESPONSES
ON EACH ITEM OF PART II OF IOWA PLACEMENT
EXMjINATION, MATHEMATICS TRAINING
Iten
No.
1.

Test Item
d is the
~zen, what
~f

'Jf one?

cost per
is the cost

2.

~ow

3.

Expand {a - b)2.

4.

What are the factors of
6x2 + 7x + 2?

5.
6.
7.
8.
9.

many factors has 2ab?

Per Cent
Correct
Res~onses

Per Cent Per Cent
Incorrect
No
Responses Res~onses

69.5

23.4

7.0

36.3

48.0

15.6

39.8

52.0
32.8

What is the square of
(x ... y)'l

50.4

40.2

Perform the mu1tip1ipation: -6{-2x - 4).

65.2

25.4

Perform the IDu1tip1i~ation: -3x{2 ~ 5y).

58.2

30.5

11.3

rerform the multiplication: (a2bc 4 )3.

29.3

44.9

·25.8

Uf what binomial is
x.2 . .J. ax .... 9 a square?

44.5

23.0

32.4

10.2

78.5

11.3

8.2

27.7

64.1

8.6

46.5

44.9.

57.4

21.5

21.1

27.7

41.8

30.5

10. ~dd:

l/a ... lib •

11. INrite

!(3mn

Vii th an ex-

~onent.

=

12 • ~f ey ... d
0 and c is
pot equal to 0, what is
rt;he value of y?
13. ~at are the factors of
1a2- b2? ..
14. Simplify:

27a 6b 4 c 2
3a2b 2 c

14

TABLE II (CONTINUED)

15. Add:

l/m ... n.

16. Add:

l/x + l/y + l/z

67.2
7.0

17. For what value of x is
the expression,
~
without meaning?x
1 '
18. Simplify:

-V(64)(81)a 2b 16

25.4

28.9
,

4.3

40.2

55.5

11.3

43.0

45.7

7.0

14.1

78.9

18.4

77.3

19. When x 2 - 5:x ... 4 = 0 is
expressed in the form 'of
x = -b ± ,/b2 - 4ac
2a
how much is added to or
subtracted from -b?

20. Write a formula which is
equivalent to the following
statement: The product of
two binomials having a common 4.3
term equals the square of
the common term plus the prO(9 ..
;uct of the common term by
the sum of the other terms,
plus the product of the
other terms.

-~-------------_....I._,--"""_-_-,,:,_-----

the other terms.),

each

with only 4.3% of the students

giving correct responses.

One reason for the small per-

centages of correct responses may be due to technical
terms and language in these items.
II. Percentages

2! Incorrect Responses.

(1). The highest percentage of incorrect responses is

foun~l on Item 10, (Add:

l/s.

+

l/.b.).

While this item is

l~~ in percentage of correct responses, it is evident that

a great number of the large per ~ent attempting it were

15
guessing.
, (2). The next highest percentages of incorrect
respo~ses

are found on Item 15, (Add:

Item 16, (Add:

llx ~ lly ~ liz.).

11m + n.), and

It should be noted

that these items are very similar.
(3). The lowest percentages of incorrect responses
are found on Item 19 and Item 20.

These items also show

very low percentages of correct responses and the highest
percentages of no responses,

1nd1c~t1ng

students did not attempt tllem.

that many of the

Failure to attempt these

items may have been caused by lack of suffic1ent understanding of them or by lack of sufficient time to attempt
them.
(4). Those items showing next to the lowest percentages of incorrect responses are Item 13, (What are the
factors of a 2 - b 2 ?), and Item 9, (Of what binomial is
x 2 + 6x + 9 a square?). These items are somewhat similar
and both show a fairly high percentage of correct responses.
III. Percentages of No Responses.
(1). The highest percentages of no responses, found
on Item 19 and 20, were discussed in the preceding paragraph.
(2). The items showing the next highest percentages of
4students making no response are Item 11, (Write ;(3mn
with

an exponent.), and Item 17, already mentioned as one of the
ltemshavlng the lowest percentage of correct responses.

16

While the high percentage of students not responding on
Item 17 may be partially due to the lack of sufficient
time, this factor would

hard1ya~fect

Item 11, which shows

a higher percentage of no responses than does Item 17 •.
These high percentages may be due to the technical terms and
language.
(3). The least percentages of no responses are found
on Item 1 and Item 3.

The position and nature of these

items probably affected the number attempting them.
(4). The next to the least percentages of no responses
are found on Item 5 and Item 6.

These items also show a

fairly high percentage of correct responses.

c.

Preliminary Survey of Response Percentages
on Part III

The test items of Part III of the test and the percentages of correct, incorrect and no responses on each
item are shown in Table III, pages 17 to 20.
As this section of the test is a true and false test,
it is impossible to tell whether or not the students were
guessing,or whether they had knowledge and misunderstood
the problem, or whether they had wrong conceptions.

How-

. ever, an examination of these percentages may reveal some
facts of interest.

17

TABLE 1+1
,

PERCENTAGE OF CORRECT, INCORRECT, AND NO RESPONSES
ON Ji:;ACH ITEM OF PART 1.11 Oli' IOWA PLACEMENT
&WiIINATION, IMTHEMATICS TRAINI1TG
..

I ten:
No.
1.

Test Items

-

.

.

Per Cent Per -Cent Per Cent
Correct Incorrect
No
Responses Responses Responses

Two straight lines can intersect at only one point.

91.4

8.2

.4

Circles having equal radii
are equal.

97.7

2.0

.4

3.

A straight angle has 180°.

93.0

5.5

1.6

4.

An exterior angle of a tri-

58.6

34.4

7.0

41.0

51.6

7.4

The altitude of a triangle
be-exterior to the
triangle.

54.3

37.1

8.6

If two lines are parallel
to a third line, they are
~erpendicular to each
other.

75.8

22.7

1.6

cular to a chord, it b;tsects the chord.

82.0

10.5

7.4

The sum of the angles of
any plane triangle is two
right angles.

78.5

15.2

6.3

43.8

36.7

19.5

11. The diagonals of a quadrilateralbisect each
other.

29.7

60.2

10.2

12. In the same plane two lines
perpendicular to the same
line are parallel to each
he

87.9

6.3

5.9

2.

angle is greater than
either remote interior
angle.
5.
6.

lJbe supplement of an angle
of 45° is an angle of 45°.
{

~y

7.

8.

9.

~f a diameter is perpendi-

10. A polygon haVing n sides
has n - 1 vertices.
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TABLE III (CONTINUED)
13. Two points on a circle
determine one arc only.

39.5

7.0

14. The vertex of a central
angle is on the circumference.

61.3

21.5

17..2

15. Two circles in the same
plane with centers 0 and
0' are tangent, A being
the point of contact.
The line OAO' is a
straiggt:line.

80.9

8.6

10.5

16. The bases of a cylinder
are congruent.

66.8

18.4

14.8

17. In a given plane the locus
of points at a given distance d from a given point
o is the circle drawn with
o as center and d as radius.

64.8

11.7

23.4

38.7

41.0

84.4

12.9

a distance of 42 feet is
represented by a· line
4.2 11 long.

85.5

10.5

21. The volume of a prism is
equal to the product of"
its base and altitude.

45.7

41.0

13.3

41.8

"43.0

15.2

.72.3

21.5

18. The locus of points equidistant from two parallel
lines is a perpendicular
bisector.
19. A rectangle is an example
of a parallelogram.

-

20. On a scale of 111 - 12' ,

22. The lateral area of a

circular cylinder is
approximately 3.1416
times the al ti tude.

23. It the base of a right tri-

angle is 3, and the al titude is 4, the hypotenuse
·187.
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TABLE III (CONTINUED)

24. A cirole can be constructed

passing through any three
points.

.58.2

37.1

4.7

46.5

42.2

11.3

49.2

41.8

9.0

21.9

56.6

2105

25. An ellipse is a special

form of a circle.
26. All angles inscribed in a

semi-circle are right
angles.
27. A circle has two equal
chords, AB and CD intersecting at P. It can be
proved that AP
PE.

=

28. Triangles

~aving equal
bases are to each other as
their altitudes.

66.4

12.9

29. If two sides of a triangle

are unequal, the angles
opposite are unequal.

15.6

11.7

. 11.3

41.0

80.9

5.1

14.1

14.5

62.1

60.5

12.1

34. Equivalent figures are
those which have the same
size.

41.4

33.6

35. In a right triangle the
sum of the two acute angles
equals one right angle.

71.9

30. Intermediate values not
shown in a table can often
be found by interpolation.
31. The opposite angles of a
parallelogram are equal.
32. A segment of a circle is
bounded by two radii and
an arc.
33. There are 1800 in each
quadrant.

25.0

22.3,

36. The sum of any two angles

of a triangle is less than
two right angles.

64.8

12.1

23.0
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TABLE III (CONTINUED)

37. in any proportion the
product of the means
equals twice the product
of the extremes.

. 47.3

18.4

34.4
,

38. The point (-2, 3) is in
the second quadrant.

25.4

20.3

54.3

2'7.7

17.2

55.1

59.0

6.6

34.4

39. The point (5, -2) is in

the third quadrant.

40. The perpendicular bisector

of a chord passes through
the center of the circle.

I. Percentages

2f Correct Responses.

(1). Items 1, 2, and 3 show the three highest percentages of correct responses and show very low percentages
of incorrect and no responses.

This fact seems to indi-

cate that the students actually did understand these three
items, since this amount of consistency is present.
(2). The items showing the next highest percentages
of correct responses are items 12, 20, and 19.

There

seems to be a relative amount of consistency here.

It

might be well to note that all but one of these six items
were true statements.

This f.act might indicate that stu-

dents are more likely to recognize true statements than
false ones, or, if we assume that some of them were
guessing, that they are more likely to guess true than
false.
(3). The least percentages of correct responses are
found on Item 32 and Item 2'7.

These items show the first

and third highest percentages of incorrect responses, and
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a rather high- percentage of no responses in comparison
with other items.

These percentages indicate that the

majority of the students either did not understand these
items or had misconceptions concerning them, and, prob'ably, many were guessing.
II. Percentages £! Incorrect Responses.
(1). The first and third highest percentages of incorrect responses, on Item 32 and Item 27, were discussed
in the preceding paragraph.
(2). The second highest percentage was on Item 11,
which also has quite a low percentage of no responses.
Many of the students may have been guessing on this item.
Careless reading or misunderstanding of the item or misconception of the term "quadrilateral" may have been
causes for the many incorrect responses.
(3). The lowest percentages of incorrect responses
are found on Item 2, Item 31, and Item 3, these items
also shOWing high percentages of correct responses.

A

majority of the students 'apparently had knOWledge of
these items.
(4). The five items haVing the highest percentages
of incorrect responses are all false statements, and the
five items haVing the lowest percentages of incorrect
responSes are all true statements.

These facts tend to

SUbstantiate the thought, advanced in the paragraph on
highest percentages of correct responses, that students
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are more likely to recognize true statements than false
ones, or, assuming that some were guessing, that they are
more likely to guess true than false.
III. Percentages of

!2 Responses.

(I). The items on which the largest per cent of the
students gave no response were Item 38, Item 39, and Item 30,
in the order named.

The position of Items 38 and 39 near

the end of the list may be partially responsible for the
high percentage of no responses on these items; probably
some of the students did not respond because of lack of
time.

These items also show relatively low percentages of

correct responses; i.e. in Item 38 there is only five
points difference in the per cent of correct responses and
the per cent of incorrect responses, and in Item 39, only
ten points difference between the two.
(2). Item 30, while showing a high percentage of no
responses, also shows a relatively high percentage of
correct responses.

There is only six points difference

between the per cent of students responding correctly (47.7%)
and the per cent of students giving no response (41.0%).
From the nature of this item, it seems probable that some
of the students who had only one or two years of mathematics
in high school may not have studied interpolation and did
not respond because they did not know the meaning of the
word.
(3). The other items near the end of the test, Item
t
,f

37 and Item 40, also show high percentages of no responses.
Th~position of

these items has probably been partially
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TABLE IV
PERCENTAGE OF CORRECT, INCORRECT, AND NO RESPONSES
ON EACH ITEM OF PART IV OF IOWA PLACEMENT
EXAMINATION, MATHEMATICS TRAINING
Iten
No.
1.

_,
1
',--

:.. 1..

2.

~

~

3.

4.

Test Items
~rite

as a power o£ 12 the
number of cubic inches in
a cubic foot.

6.

7.

8.

_;
9 .It

25.8

The perimeter of a square
is 4y. \Vhat is the
diagonal?
The sum of two numbers is
102; the greater exceeds
the smaller by 6. \Vhat is
the greater number?
What is the decimal equivalent of the sum:
777

10
5.

Per Cent Per Cent Per Cent
Correct
Incorrect
No
Responses Responses Responses

..f. 100

+

1000

?

The second of three consecutive even integers is
n. What is the first
number?

62.9

14.1

The area of a tri~le is
abe What is the product
of the base and altitude?

Glvena square of side s,
Iwrite an,equation which
states that the ,perimeter
'of the square is four
times its area.

31.3

39.5

43.4

20.7

16.4

52.7

What is the difference
between the squares of two
successive integers, the
$maller of which is y.

IWrite a formula which
gives the costc in dollars
for mmiles of wire at d
dollars a pound, if 1 ft.
of wire weighs p pounds.

43.0

15.2

26.6

32.0

53.9

24.6

71.1

39.1

34.4

38.7

46.1

28.5

67.2
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TABLE IV (CONTINUED)

10. N doeslnot equal 0 or 1.
IfNn- is 1, what is n?

'8.6

19.5

71.9

11.3

8.2

80.5

16.4

34.8

48.8

27.0

18.8

54.3

7.8

14.1

78.1

16.4

80.5

11. The digits of an integer

are a and b. Ir the product
of the digits equals alb,
what is b numerically?

12. If n books cost d dollars,
what will x books cost?

For the three problems which
follow, write the equations
only. no not solve.
13. Find two nunfuers whose sum
is 100 and whose difference
is 28.

14. The quotient of two numbers,
a and y, is 2, and the
larger exceeds the smaller
by 7. Find the numbers.
15. The perimeter of a rectangle
is 158 inches; the length is
four feet more than twice
the width. Find the dimensions, x and y, of the
rectangle.

responsible for the high percentages of students giving no
response.
(4). The items showing the lowest percentages of no
responses are Items 1, 2, 3, 7, 19, and 20.

All of these

items also show high percentages of correct responses;
fact all but Item 7 are the group of the highest percentages.

All of these are true statements.

in
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D.

Pr~llminary

Survey of Response Percentages
on Pa,rt·IV

The test items of Part IV of the examination, with
the percentages of correct, incorrect, and no responses
on each of them, are shown in Table IV, pages 23 and 24.
A study of this table reveals the following points of
interes t:
I. Percentages of Correct

R~sponses.

(1). The highest per cent of correct responses is
found on Item 3, (The sum of two numbers is 102; the
greater exceeds the smaller by 6.

What is the greater

number?) •
(2). The next highest per cent is found on Item 4,
(What is the decimal eqUivalent to 7/10 + 7/100 + 7/1000?).
These two items seem to be the only items in this section
of the test on which the stu.dents were able to understand
what was wanted.
(3). nle lowest percentages of correct responses are
foUnd on Item 15, Item 6, and Item 9.

The low percentage

on Item 15 may be partially due to the position of the item
on the test.

Position would not have affected the responses

on Item 6, (What is the difference between the square of two
successive integers, the smaller of which is y?), or on
Item 9, (Given a square of side 5, write an equation which
states that the perimeter of the square is four times its
area.).

The technical language used in these items,

particularly Item 6, may have been responsible for some of
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the incorrect responses and no responses.
II. ?ercentages

2!

Incorrect Responses.

(1). The highest percentages of incorrect responses
are found on Item 1, (Write as a' power of 12 the number of
•

cubic inches in a cubic foot.), and Item 2, (The perimeter
of a square is 4y.

Vfuat is the diagonal?).

The fact that

these two items are first on the test may have caused some
incorrect responses.
(2). The lowest percentage of incorrect responses is
found on Item 11, (The digits of an integer are a and b.
If the product of the digits equals alb, what is b numerically?).

As this item is not high in percentage of correct

responses, but is one of the highest in percentage of no
responses, it is apparent that few of the students understood it well

enot~h

to attempt it.

III. Percentages of No Responses.
(1). The highest percentage of no responses are
found on Item 11, previously mentioned, and Item 15,
(Write the equation for the problem:

The perimeter of a

rectangle is 158 inches; the length is four feet more
than twice the width.
the rectangle.).

Find the dimensions, x and y, of

On the fifteenth item, the large num-

ber of no responses may have been partially caused by
its position on the test.

Position on the test may have

affected the percentage on

Item~ll

somewhat, but it

would not wholly explain the high percentage found there
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sinc,e many or' the students attempted some of the items
coming after it as the higher percentage of no responses
on these itemE indicates.

It should be noted that this,
examination is a power test, and for that reason, higher
percentages of no response and of incorrect responses
would be expected on the items toward the end of the
list.
Teclll1ical language probably was partially responsible
for the lack of response on

~tem

11, and probably affected

the number of responses on Items 6 and 10, both of which
have high percentages of no responses also.
(2). The lowest percentages of no responses are found
on Item 3 and Item 4, already mentioned as being the
highest items in correct responses.
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IV.

ANALYSIS OF SPECIFIC ERRORS APPEARING ON
INDIVIDUAL TEST ITEMS
A. Errors on Items of Part I

1.

Item~:

pivide 5/7 by 6/11.

simple division of fractions.

This item is a

The percentage of incorrect

responses found on this item is 21%.

Of these incorrect

responses the one given most frequently was 42/55, indicating that the students who gave it had inverted the
wrong fraction.

A few answers given indicated an error

in multiplication, and a few indicated an error in
changing the improper fraction to a mixed number.
2. Item Two:

Vlhat is the fourth Dower of 3?
•

This

item is a test of the students understanding of the proce$.s of finding a power.

30.1% of the students gave in-

correct responses on this item.
The most frequent incorrect response on this item
was 243, which is the fifth power of 3.

Students making

this error apparently had knowledge of finding a power,
but either they were careless, or they did not know that
finding the fourth power means using the number as a
factor four times.

Probably some of them did not count

the first three used as one of the factors.
Some students gave the response 256, which is the
fourth power of four.

This error was probably due to

carelessness.
A few students gave the response 12, indicating
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that they have confused finding a power with multiplication and probably did not understand finding a power.
'The remainder of the wrong r.esponses given were
too varied for the writer to draw any conclusions con- ,
cerning them.

It is difficult to determine how they

were obtained and they seem to indicate no comprehension
of the item on the part of pupils making them.
3. Item Three:

lis + 5/8

= how manx hundredths?

Almost two-thirds (66.4%) of the students gave incorrect
responses on this item.

It involves, first, the addition

of the two fractions, and then the changing of the sum to
an equivalent fraction having the denominator 100, probahly employing a knowledge of the aliquot parts of one

hundred.

This item is also a test of the student's care-

fulness in reading and in recording his response.

The

question in the problem asks "how many hundredths",
calling for the answer 75, a whole number.

The fact that

the most frequent incorrect response given was the deeimal
fraction, .75, shows that the majority of the students
missing it misread it, or carelessly wrote the answer
to the numerical part of it without noticing the exact
question asked.
&.

few of the wrong answers seem to indicate error in

division or in changing fractions to hundredths.

The

other incorrect responses given were scattered, and the
writer could draw no conclusions concerning their partic-
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ular indioations.
This item is a
Multiply
by 0.
test Qf the pupil's understanding
multiplication by zero.
,4. Item Four:

86.5

,of

The per cent of incorrect responses found is 43.8.

Praqti-

cally all the students missing this item gave the answer,
86.5, indicating that they thought that multiplication by

zero was the smme as multiplioation by one or that multiplying a quantity by nothing left the quantity unchanged.

They

have failed to realize that multiplication by a number means
i

;~

adding the number to be multiplied the number of times indicated by the

mUlt~plier,

and multiplication by zero is adding

a number no times, making the result nothing.
A few students gave variations of the above response
by moving the decimal point to the right or left one place.
These students were probably attempting to apply the rule
for multiplying decimals by multiples of ten.
The high per cent of incorrect responses found on this
item would seem to indio ate that the use of zero is, in
.

.

general, not very well understood by. students entering
oollege.
5.
and 9?

~~:

What is the average of 4, 11, 6, 0,

This item is a test of the students knowledge of

the meaning of the.Vlord average, as well as a test of his
ability to carry out the operations involved aocurately.
Only 19.9% of the students. missed'this item, and it ranks
high in percentage 6foorreot responses.
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The incorrect answer given the greatest number of
times was the answer 4.

It cannot be definitely deter-

mined how this answer was obtained.

Carelessness in addi-

tion or in division might have caused it.

Perhaps in

~dding

the 1 in the tens place of the number 11 was omitted; this
omission gives the sum 20, which would give the answer 4.
It is possible that some of the students giving this answer were guessing and put down 4 because it was the first
number.
The answer 7~ was given by several students.

These

students eVidently totalled the numbers and divided by 4
instead of 5.
or to

failt~e

This error may have been due to carelessness
to realize that, as one of the numbers was

zero, it must be counted to determine the nunmer by which
to divide in finding the average.

Here, again, the number

zero seems to have confused the students.
Another answer given by several students was 30.
This number is the total of the numbers instead of the
average.

This response probably indicates that these stu-

dents did not know the meaning of the term average or
carelessly left the answar incomplete.
Some other responses given were 5, 8, 15,
5 3/5, 5i, and 10.

J:
7~,

7,

It is not apparent to the writer

how these answers \Vere obtained.

Some of them indicate

little comprehension of the term average or the process
off1nding it; others may have been errors in addition
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or division.
" 6. Item.§!!:

What is the. sum of 7 5/9 and 4 1/2 ?

This· item is a test in the addition of mixed numbers.
per cent of incorrect responses found was 11.3.

The

This item

also shows the highest percentage of correct responses in
this part of the tes t.

The errOl"S on this item were varied,

few students making the same mistake.

The most of these

responses were close to 12, which seems to indicate an
error in the addition of the fractional parts.

A few answers

seem to indicate an error in· finding the common denominator.
Errors of this kind are indicated by the following answers
given:
7.

16 ~/18, 8 1/18, 154/8, 10 1/18, and 11 13/18 •
~

Seven:

Divide 7642.38 by 1,000.

This item

is an item to test student's knowledge of division by ten,
one hundred, one thousand, ten thousand, etc. by moving
the decimal point.
found is 28.1.

The per cent of incorrect responses

Of the incorrect responses given, most of

them showed that the students had attempted actually, to
carry out the division, instead of moving the decimal point,
and either failed to carry it out far enough or made errors
in doing it.

Q.uite a few made errors in placing the decimal

point, either not moving it far enough or moving it too far.
Some placed more than one decimal point in the response
making it impossible to determine which one was intended •.
This item shows a fairly high percentage of correct
responses which seems to indicate that the majority of the
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students could perform the necessaTy operations accurately.
Th.i~

item shows the lowest per cent of no responses, indi-

cating that almost all or the students at lea'st thought
they knew enough about the problem to attempt it.
8. Item

Eig~:

Multiply

21t by 3t.

This item in-

volves changing mixed numbers to improper fractions and the
multiplication of fractions.
responses found was 29.7%.
was 8.

The percentage of incorrect
An answer given several times

As only the answers are given, it cannot be told

how the students obtained their results.
in multiplication or division was made.

Probably an error
The error

8t,

which was given by several, would seem to show about the
same error as in the case of the response 8.

Some other

responses which might indicate the same type of error are:
6 7/8, 9 1/8, and 9.375.
10 5/6.

Another error found was 65/6 or

The students making this error have evidently

added the denominators instead of multiplying.

Whether or

not this was due to carelessness would be hard to say.
Some of the other answers appearing on this item are 3,
2' 2/4,

3t,

5*, 4 3/8, 6 1/6, 6t, 4 1/16, and 1 3/20.

These responses are varied and do not give clues as to
how

t~ey

were obtained.

9. Item~: Divide 3; by 1 3/4.

Thi& item involves

the changing of mixed nu:mbers to improper fractions and the
division of fractions.
toundwas 20.7.

The per 'cent of incorrect response

This item, as the last one, shows a variety
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of responses ,with few indioating the same type of errors.
,

One answer which appeared a few times was

i.

It is evia,ent

here, as the answer should be 2," that these students have
inverted the wrong fraotions.

The other errors were vi:l.ried,

and no analysis was attempted because they did not appear
often enough to make them important.
these responses are:

Some examples of

0, 1 1/7, 1, 6 1/8, 2 5/7, 7.5, 1.8,

*.

2 2/3, 1 3/4, 4 5/16, and 131 6/14.

10.

~

Ten:

Slm~lifY

This item involves

knowledge of the meaning of the term simplify and the knowl'e dge that the fractional line means division, as well as
knowledge of division of fraotions.
correot responses is 19.5.
giving no response.

~bis

The per cent of in-

This item also shows 34%
large per cent of students

giving no response seems to indicate that the students did
not understand the meaning of the term simplify, and so
did not attempt it.
10/21.

Several students gave the response

These students have failed to invert the fraction

in the denominator.

Several others gave 21/10.

have inverted both fractions.
15/21, and 2/3 ~ 5/7.

Here they

Some students gave 14/15,

These students apparently didn't

understand the meaning. of the term simplify and simply
rewrote the problem in different form.

Some of the other
I

responses, which were varied and were not given more than
onoe or twice, were:

66/70, .67/~72, 1 8/21, 67/71, 5/7,

93 i/3, 2 1/3, 4 9/10, and 8 1/6.
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11. ~ Eleven:

Reduce 3/20 to a decimal fraction.

Thig item is a simple problem in changing a fraction to a
decimal fraction.
13.3%.

~he

percentage of incorrect responses is

A response that appeared several times was 1.5~

Students giving this response have made a mistake in the
placing of the decimal point.
appeared several times was .6.

Another response that
It is not apparent how

this answer was obtained unless the pupils multiplied 3
by 2 and then placed a decimal before the answer.
answer given a few times was'15/l00.

Another

Students giving this

answer have changed the fraction to hundredths correctly
but have failed to write this fraction as a decimal.

Some

other responses given were 6 2/3, 66 2/3, .066, 6.66 2/3,
and 60.

Students giving these responses have apparently

divided 20 by 3 instead of 3 by 20 and in doing this have
also made errors in placing the decimal point.
other

~~ong

responses were:

12. Item Twelve:

3.20, .14,

1~,

Some of the

.45, and 109.

Vlliat is the square root of 106091

This item is a test of the pupil's know1e~e of finding the
square root.

The percentage of incorrect responses is 22.3.

There is also a high percentage of no responses on this
item, 46.9% of the students not responding.

It is apparent

from these facts that a great number of the stUdents did
not know enough about extracting square root to attempt it.
Of the incorrect responses given few weTe even close.
"

\

Some of these were:

.

"

.

109.9, 106, 107, 121, 121 88/121,
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...

and 124.

it 'may be that these students knew something o£

extracting the square root but made errors.
other responses given were:

Some o£. the

5,203; 2,060,881; 550; 5,304;

3,043; 336; 341; and 112,550,881.

Of this group of

responses few are of such nature that the writer could
draw conclusions concerning them.

l~st

The

one mentioned

is evidently an attempt to square the number.

The responses

starting with 5 may have resulted from some erroneous division by 2; 5,304 is quite apparently the result of diViding
by 2.

O£ the answers given on this item none appeared more

than once or twice.

Apparently about

tw~

thirds of the

students had little or no knOWledge o£ the process o£ extracting the square root.
13.

~

Thirteen:

If 23.186 is multiplied by_7.79,

how many digits come after the decimal point?

This item

is a test of the student's knowledge of placing the decimal
point in multiplication.

It also tests their knowledge of

the meaning of the term "digit". Only 6.6% of the students
gave incorrect responses and 76.6% of them gave correct
responses.
was 1.

The most frequent of the incorrect responses

Possibly the students giVing this response sub-

tracted the munb.er of decimal places in the smaller number from the number in the larger one.
sponses given were:

7, 2, 3, 6,: and 4.

appeared more than once or twice.
them is apparent.

Some other reNone of these

No cause or reason for
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14. Item' Fourteen:

What is the cube of 20.11

This

item involves knowledge of the term cube and of finding
that power.

The percentage of incorrect responses is 38.7,

and 35.9% of the students gave no response.

This percen-

tage would seem to indicate that a great number of the students either skipped on to other items which they understood better or simply did not understand the item well
enough to attempt it.
of responses.

Here again there was a great variety

.Some show errors in multiplication and others

give little or no indication as to how they were obtained.
Some' of the answers that seem to show an error in multiplication were:

8,120.801; 9,120.601; 8,100.501; 8,720.60;

5,100.61; 8,140.60; and 8,120.4.

One or two answers showed

an error in multiplication and an error in placing the decimal
point as well.

Other answers given were:

5,100.601; 2,100.60; 4,080.5; and 60.3.

2,090.601; 480.401;
All of these re-

sponses, except the last one mentioned, show that the students making them apparently had some knowledge of the
meaning of the term cube and of the procedure in finding it.
The last result was obtained by multiplying the expression
by three instead of cubing it.

None of the incorrect re-

sponses on this item appeared more than a few times each.
15. -Item Fifteen:
millionths.

Write
as a decimal fraction 399
•
- •
._-:..;.;..;;--=;;;....:;~:.:.;:;..~:.;;;;;,.-::.;:

Knowledge of the number of digits that should

follow the decimal point in writing decimal fractions is
tested by this item.

36.% of· the students gave incorrect
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responses
on'it, and 28.9% of them gave no response.
,
response appearing most frequently is .00399.
sponses appearing several times are:
.000000399, and .0399.

The

Other re-

.0000399,.000003~9,

These all seem to indicate that the

students did not l{now how to count the digits to determine
the proper place for the decimal point.
responses were:

Other incorrect

.000389, .00039, .000396, and .000339.

All of these responses were caused by carelessness on the
part of the students making them; the decimal point has
been correctly placed, but some part of the number has been
copied incorrectly.

A :few o:f the students rewrote the prob-

lem as a common :fraction instead o:f a decimal :fraction.
16. ~tem Sixteen:

Vlhat per cent ?:f ~p is 75?

This

item involves a knowledge o:f the term per cent and o:f the
proper division involved in :finding per cent.

The per-

centage o:f incorrect responses is 48.8%, with 24.2% of the
students giving no response.

The probable reason :for the

percentage o:f no responses is the position o:f the item in
this part o:f the test.

The percentage of incorrect re-

sponses is the next to the 'highest on this part o:f the text.
The term "per cent" is a fairly common one even in everyday li:fe, but the actual :finding o:f per cent :frequently
confuses the stUdent.

The' mos t frequent wrong response w,as

33 1/3% or slight 'variations o:f it.

.

This answer is obtained

byd1viding 'by the 75 instead o:f the 25.

This inter-

changing of' the divisor and 'the dividend is a common error
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in percentage' problems, and one that the writer had ex"

pected
to find most frequently.
'.
responses 3% and 30%.

A few students gave the

These students probably used the

..

correct dividend and divisor, but missed the answer because of lack of lmowledge either of placing the decimal
point in division or of the meaning of the per cent sign,
probably the latter.
were:

Some of the other answers given

18 3/4, .1975, 20, 3/4, 1/3, and 25%.

These indi-

cate very little, if any, knowledge of percentage, and it
is hard to imagine how some of them were obtained.
17. Item Seventeen:' Divide 8/15

by~.

This item

requires the indication of the correct multiplication and
then, either cancellation, or the multiplication of 15 by
3.2 and the correct reduction of the resulting fraction,
8/48.

The percentage of incorrect responses found was

20.7%, and 44.9% gave no response.

These percentages seem

to indicate that the position of the item in the list

m~y

have been a contributing factor, as probably only some of
the faster students were able to get to the item.

The in-

correct responses given here are varied with a very few
responses given more than once or twice.

The only re-

sponse that appeared several times was the response, 6.
This response indicates that the students giving it have
inverted the fraction, rnultipliea. by 3.2, and reduced the
resulting fraction; or they may have inverted correctly
and tailed to use the 1 above the fractional line after
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cancelling the 8 and the 3.2.
pec~ed.

Some of the other

These errors might be ex-

~esponses

given

were~

1 2/3,

1.66!, 7 1/7, 1 13/15, 1 53/75, 5/10, 8/47, 2/3, 8, and
1 7/10.

The writer could not discover how most of these

were obtained.
18. ~ Eighteen:

Simplify (1.003)2(~~3)2. This

item involves knowledge of the term simplify, knowledge of
the use of parentheses, and knowledge of the meaning of
exponents.

The percentage of incorrect responses was 13.3%,

with 63.3% of the students giving no response.

Here again,

as in the last item, the position of the item in the list
undoubtedly was a partial cause for the high percentage of
no responses.

However, it may be well to note that the

percentage of no response on Item 20 was considerably
smaller than on this item and on Item 19 also.

This fact

shows that some of the students must have skipped Item 18
and Item 19 in favor of Item 20.

Also in this connection,

it should be remembered that this is a power test
l~ger

an~

that

percentages of incorrect and no responses would be

expected on the items toward the end of the list.
An incorrect response that appears a few times was

16,9807.

This response indicates correct procedure, but

error in placing the decimal point.

Several responses

given indicate a knowledge of procedure, but error in
placing the decimal point.

Several responses given indi-

cate a knOWledge of procedure but errors in mUltiplication,
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and some s"eem to indicate both error in multiplication and
,

in placing the decimal point.
19. Item Nineteen:

Simplify -y:c54
3.12 •
This item in_...:---:...
volves knowledge of the term simplify, knowledge of square
root, and knowledge of reduction of a fraction.

The per

cent of incorrect responses is 13.3%, with 69.9% of the
students giving no response.

Here again, the position of

the item plays a part, but the percentages indicate that
some of the students must have skipped it in favor of
Item 20.
The most frequent response was 156.

This response

shows an error in placing the decimal point in taking the
square root of .04.

Another error similar to this one is

1.56, which is also an error in placing the decimal point
in taking the square root of .04 but in the other direction
from the last one.

This item shows the lowest percentage of

correct responses on this part of the test.
20. ~ Twenty.:

What per cent of 2 is 3/4?

This item

involves knowledge of the term per cent and the operations
involved in finding per cent.

The per cent of incorrect re-

sponses was 31.6, and the per cent of no response was 50.4.
Since this examination is a power test and this item is the
last one in this part, high percentages of incorrect and no
response would be expected.

However, as was previously

noted, some of the students skipped Item 18 and Item 19 in
favor .of" this one.

The probable reason for this fact is
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that the students were probably more familiar with the
term'per cent than they were with the symbols involved in
the preceding two items.
The most frequent incorrect responses were:
2 2/3

%,

26 2/3, 266 2/3

%,

and 266.66 2/3.

2

2/3~

These are the

ones to be expected as they are errors caused by interchanging the divisor and dividend, the same error that
occurred most frequently in Item 16, another problem in
finding per cent.

Some of these errors show error in

placing the decimal point in -addition to the other error.
A few responses given showed that the pupils had
divided correctly, but had miswrltten the resulting per
cent.
Some of the other responses given were:

8/3, 1/3,

2/3, 1/2, 2i, 62i, and 47.5%.

B. Errors on Items of Part II
1.

~

cost of one?

One:

~f

d is the cost per dozen, what is the

This item tests the student's knowledge of

the process to be used in finding the cost of a single
article when the cost of a number of the articles is given.
It also tests their knowledge of the proper method of indicating division.

The per cent of incorrect responses on

this item was 23.4.
The incorrect response found most frequently was l2/d.
This response is the one to be expected, as many students
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make the error of interchanging the terms in division.
Other incorrect responses found were:
and d - 11.

12d, d - 12,

These responses indfcate incorrect operations

due to the student's lack of knowledge of the process

~o

be

used in this type of problem or his failure to understand
the problem.
2. Item Two:

How many factors has 2ab?

This item is

a test of the student's knowledge of the meaning of the
word, 'tfactor", and its application to a simple algebraic
term.

The per cent of incorrect responses on this item

was 48.
~le

most

con~on

incorrect response was the answer, 2.

Students giving this response probably understood the word,
Itfactor tt , but failed to realize that the numerical coefficient, 2, is a factor as well as a and bj or it is possible
that they were merely guessing.

This response appeared 69

times, showing that about 27% of the students made this
error.
Another error found a number of times was 1.

This

response seems to indicate. lack of understanding of the
meaning of the word, "fac tor tt •

Of the other responses

given, none were repeated a sufficient number of times to
be of much significance.

All of them seem to indicate

lack of understanding of the
them.

pro~lem

by the students giving
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3. Item.Thre~: Expand (a - b)2.

This item involves

the knowledge of the term, "expand", a knowle dge of the
meaning of the exponent, and knowledge of finding the product of binomials, or possib17 knowledge of the exact form

of the expansion of the square of the difference of two
numbers.

52% of the students gave incorrect responses on

this item.
Of these incorrect responses, the most connnon one
given was (a - b)(a - b).

Students giving this response

apparently understood that

(a -

b)2

=(a - b)(a -

b)j

but, either they did not understand the meaning of the
term ttexpand", or they did not lrnow how to find the product of two binomials.
Another conmmn incorrect response found was a 2 _ b 2 •
Students making this response apparently understood the
problem, but were unable to carry out the expansion correctly.They eVidently did not know the form of the expansion, or may have confused it with the expansion of
(a - b) (a + b).

They were apparently unable to perform the

multiplication of binomials correctly, or it is possible
that they thought that squaring a binomial meant to square
each term.

Another response, a 2 + b 2 , that was found

several times, probably resulted from somevnlat the same
error in thinking.
Other incorrect responses given on this item were
varied, some showing error in sign, some error in coeffi-
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aient, and others indicating no comprehension of the item

.

by the students making them.
4. Item Four:

What are the "factors of 6x 2

+ 7x .... 21

This item involves a knowledge of the meaning of the term,
"factors", and the finding of the factors of a trinomial.
The percentage of incorrect responses found was 32.8%, and
there were also 38.3% of the students who gave no response.
This high percentage of students giving no response seems
to indicate that a great number of them did not understand
the item well enough to even attempt an answer.
The most common incorrect response given was (3x + 1)

(2x + 2).
(x

The responses, (6x + 1)(6x

+ 2)

+ 1), were also given several times.

and (6x

+ 2)

The students

giving these responses evidently knew what was wanted, but
did not know how to check their results, or else they were
guessing at what the correct binomials should be.

~t

least

they knew that the factors should be binomials, and apparently they were also aware of the fact that the first terms
or each binomial should be the factors of the first term
of the trinomial and the second terms should be the factors
\

of the last term of the trinomial.

The respons~ (6x ~ 1)

(6x + 2), does not exactly indicate the use of these last
facts, but it is possible that the repetition of the 6x in
both binomials was due to carelessness.
Of the other incorrect responses given, none appeared
t

more than once or twice and none showed much comprehension
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of the
item by the students giving them.
,
5. Item Five:

What is the square of (x

+

y)?

This

item involves the knowledge of the term, "square" , and
knowledge ot' the operations necessary to find the square
I

of a binomial.

The operations involved in

th~s

item are

similar to those involved in Item 3, but the language of
Item 3 is more technical than that of this item.

The per-

centage of incorrect responses found on this item was 40.2%,
about eight points less than was found on Item 3.
The'most frequent incorrect response was

(x~.

y)2.

Indications are that the students making this response
knew how to indicate the square of a binomial but not how
to find it.

Some of them may have failed to realize that

the item called for the actual finding of the square.
Another response that appeared almost as frequently
as the first one mentioned was x 2

+

y2.

This one is

similar to one of the most common incorrect responses.on
Item 3.

Students making this error evidently knew what

was wanted, but did not know how to find it.

Some of them

may have thought that squaring a binomial was accomplished
by squaring each term.
A few other answers seem to indicate comprehension of
the item by the stUdents giving them but show error in sign
or coefficient.

The other incorrect responses found were

varied and show little comprehension or no comprehension of

47

of the item on the part of the pupils.
>

6.

Ite~ S~x:

Perform the multiplication -6(-2x - 4).

This item is a simple multiplication of a binomial by a
monomial.

•

It involves knowledge of the use of parentheses

and of the use of signs.

25.4% of the students gave in-

correct responses on this item.

It shows the next to the

highest percentage of correct responses on this part of
the test.
The most frequent

incor~ect

l2x - 24, and -12x + 24.

answers were:

-12x -24,

These answers seem to indicate

a comprehension of the problem by the studants but an
error or errors in sign.
One or two answers given showed an error in multip1ication of the nmnbers involved.

The other responses seem

to indicate little or no understanding of the item on the
part of the students.
7. Item Seven:

Perform the multiplication.....:.3x(2 + 5y).

This item is quite similar to the last one.
between the two are:

The differences

(1) Item 6 involves mUltiplication of

all negative numbers; Item 7 involves mUltiplication of
positive numbers by a negative number.

(2) Item 7 also has

an 'additional literal factor in the monomial.
The per cent of incorrect responses found on this ite~
was 30.5.

.

This item also shows a' high percentage of cor-

rect responses.

The fact that there were two letters in-

volved instead of one, as in the preceding item, eVidently
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caused more incorrect responses.
The most frequent incorrect responses were:
-6x + 15xy, and 6x - 15xy.

6x

+ 15xy,

These responses show errors in

sign similar to those found on Item 6.
Several students carelessly left out the y or made an
error in multiplication of the numbers involved.

The rest

of the responses showed little or no comprehension of the

8. Item ~ight:

Perfor~ the multiplication (a2bc4)~.

This item involves a knowledge of exponents and a knowl-

-e_dge of the use of parentheses.

The per cent of incor-

rect responses found was 44.9, and the per cent giving no
response was 25.8.

The responses on this item.were about

the most varied of the responses given on any of the items.
One response that appeared several times waS a 6bc 12 •

This

response seems to indicate a knowledge of exponents but a
careless mistake on the part of the students •. Another
answer that was found a number of times was a 8b 3 c 64 • - This
answer shows that the students giving it thought that the
exponents should be cubed." Other responses indicated little
or no knowledge of exponents.
9. Item Nine:
square?

Of what binomial is x 2 -+. 6x -+ 9 a

This item involves a knowledge of the term, "bi-

nomial", and the term, "square lt , 'and the operations necessary to find this binomial.

The per cent of incorrect

responses found on this item was 23, with 32.4% giving no
response.

The per cent of students failing to understand
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the

p~oblem

sufficiently to give any answer was greater

than the per cent attempting and making .incorrect responses.
The most common responses were:
(x + 3)2.

(x + 3)(x + 3)

and

These answers seem to indicate that the students

giving them had a knowledge of the terms and operations involved in the problem but evidently failed to read the problem carefully enough to see exactly what it called for.
Another response showing some understanding of the problem
was (x

± 3).

The remainder o~ the responses were varied

and indicated little or no comprehension of the item.

10. Item Te~:

Add 11a

+ lib.

This item is a simple

one involving addition of algebraic fractions.

The per cent

of incorrect responses found was 78.5, the highest per cent
of incorrect responses found in this part of the test.
The incorrect response found most frequently was
2/ab.

Pupils giving this response may have known what the

denominator should be but not have known how to find the
numerators, or they may have been guessing.
Another response given a large number of times was
1

Little or no knowledge of the addition of fractions
a+b
is shown by this response; and it is difficult to determine
exactl;r the error or errors in thought that would give· this
result.
A

~esponse,

blab + alba.

which was given only three times, was

This response indicates a knowledge of the

addition of fractions on the part of the students, but is
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tell.

The students were probably guessing that ab should

be in the answer and that there were two fractions.

This

response and the other varied responses given seem to indicate no understanding of the addition of algebraic fractions.
11. Item Eleven:

Write ~ with an exponent.

This

item involves a knowledge of 'the meaning of fractional exponents.

The percentage of incorrect responses found was

27.7%, and 64.1% of the students gave no response.

The

large percentage giving no response probably indicates that
a great number had no knowledge of fractional exponents,
and that others probably merely looked at the item and went
on to an easier one without attempting a response.
Only two incorrect responses given indicate that the
students making them had a knowledge of fractional

e~ponents.

Mo.st of the students giving wrong responses on this item
placed exponents at random without any apparent reason.

f , app~ared

The answer, 3mn

3m~n~,

appeared twice.

eight times, and the answer,

These two answers seem to indicate

that the students giving them had had some training in
fractional exponents.

In the

ca~e

of the first one, the .

students have failed to consider that the whole quantity,
3mn, must be in parentheses, or they have carelessly
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omitted

The other response shows that

the.p~entheses.

the students forgot or failed to realize that the nmuerical
coefficient must have an exponent 'as well as the m and n.
12. Item Twelve:

If cy + d

0, what is the value of Y?

= 0,

and c is not equal to

This item involves the solving

of a simple ,equation sUbject to the condition that one of
the letters involved is not O.

This letter which is not 0

appears in the denominator of the fractional answer, so
this item is partially a test of the student's knowledge

,j

of the fact that division by 6 is not permissable.

The

reference to 0 here seems to have confused a great number
of the students.

This is shown by the fact that 46.5% of

the students gave incorrect responses and 44.9% of them
gave no response.
Some answers given were:
and 0 - c

+

-cd, c

+ d, c - d, 0 + c - d,

d, and other combinations of the symbols in-

volved, which would indicate that the students giving them
were guessing and did not understand the item.
Six students gave the answer q/c showing an understanding of the item but an error in sign.

,

The answer found the greatest number of times was O.
This answer is likely to have been a guess, made because

o was

mentioned in the problem.
13. Item Thirteen:

--

What are.the factors of a 2 - b 2 ? .

This item involves knowledge of the meaning of the

-

te~,

"factor"
and the factors of the difference of two squares.
,c'·
,
Incorrect. responses were given by 21.5% of the students,
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and 21.1% of them gave no response.
'Some of the incorrect responses given were:: a - b,
(a - b)2, and (a - b)(a - b).

Students giving these evi-

dently understood the term, "factor", and had an idea of
what was wanted but did not or could not tell whether
their answers were right.
Some of the other responses given were:
-ab 2 , and aiQ - b·b.

-a2b 2 , ab 2 ,

These answers seem to indicate no

understanding of the item on the part of the students.
6 4
14. Item Fourteen: Simplify 27 a b c 2 • This item
3 a 2b 2 c

involves knowledge of the term simplify and knowledge of
the law of exponents.

The per cent of incorrect responses

found on this item was 41.8, with 30.5% of the students
giving no response.
The most frequesnt incorrect response found was
9 a~2c.

The students giving this answer have divided

the exponents instead of sUbtracting them.
Some of the students gave as an answer the item rewritten in a different form or rewritten with slight
changes.

These students seem to have guessed at the answer

by juggling the symbols without apparent reason.
15. Item Fifteen:

Add 11m

+

n.

This item involves

the knowledge of addition of algebraic fractions and is
very aimilar to Item 10.

Incorrect responses were given

by 67.2% of the stUdents, and 25.4% of them gave no response.

The per cent of incorrect responses on this item

was the next to the highest per cent of incorrect responses
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Students making this response may have been guessing.
Some of the other responses given were: n/m ~ n, n/ron, limn,
m + mn, mIl, m + n, l/m

+

lin, 1 + nm, and m ~ n.

These re-

sponses indicate that the students making them had little
or no comprehension of the addition of algebraic fractions.
16.

Item Sixteen:

Add l/x

+

l/y + liz •

This item

is similar to Item 10 and Item 15, but it involves the
addition of three fractions instead of two making it
necessary to find the
tions instead of two.

con~on

denominator for three frac-

Here again there was found a high

per cent of incorrect responses.

Incorrect responses were

given by 64.1% of the students, and 28.9% of them gave no
response.
As this item is similar to Item 10, it shows similarity
in errors as well.

The most frequent error found was- 3/xyz.

This answer is similar to the response 2/ab found most frequently on Item 10, and it" seems to indicate that the students knew what the correct denominator should be but did
not know how to change the fractions to that denominator.
~other

error similar to the one just given was l/xyz.

This response appeared a number qf times.
Another response appearing a number of times was
.f

l/x ~ y ~ z.

Here again the response is similar to one
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found on Item' 10.

The students making the error seem to

think the denominators should be added.
Some other responses given were:

x +y+z ,
3 xyz,
xyz
and ~xyz
z • These re-

x +y+ z, 2y + 2z + 2x, 2y + 2x + 2~ ,
xyz
sponses seem to indicate very little understanding of the

addition of algebraic fractions on the part of the students
giving them.
The answer, yz

+xvz
xz +

yz

was found once. This answer
'
"
indicates that the student understood the item and was careless in copying or writing the letter z for x in one of the
terms of the numerator.

Another answer, found only once,

that indicates an understanding of the item but which was
left in incomplete form was ~ + ~ + -!I. The answer,
xyz
zyx. xyz
yz + xz + xy, also found once, was probably a careless
omission of the denominator.
17. Item Seventeen:

For what va,lue of x is the ex-

pression, .-x l' wi thout meaning? This item involves knowlx +
,:'e.dg;e of when an expression is without meaning.
The per
cent of incorrect responses found was 40.2, with 55.5% of
the stUdents giving no response.

This item shows the least

percentage of correct responses of any item in this Part of
the test.

One reason for the large percentage of students

giving no response may have been that the item was near the
end of the list and some of the students may not have had
time to attempt it.

Most of the responses, however, show

that the stUdents did not understand when an expression is
"

!
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without
meaning.
,
The

~ost

frequent incorrect response given was O.

This response indicates that the students giving it did
not understand that when an expression is equal to 0, it
does have meaning.
Another answer appearing several times was x

= 1.

This answer may indicate that the students giving it had
an understanding of the item but made a mistake in sign,
or it may have been merely a guess.
Other answers given were:
and

tt x I

s cancelled".

!lany number tl , uno number",

These answers show that the students

giving them did not clearly understand the item.
18. Item Eighteen:

Simplify

'/(64) (81)a2b 16 •

This

item involves knowledge of the term simplify, knowledge of
squ~re

root, knowledge of parentheses, and knowledge of

the use of exponents.

Incorrect responses were given by

43.0% of the students and 45.7% of them gave no response.
Here again a

partia~

reason for the high percentage of no

responses may have been the fact that the item was near the
end of the list and some of the students did not have time
to attempt it.
A very common error found on this item was 72ab 4 or
(8)(9)ab 4 •

This error shows that the students making it

understood the problem but, either carelessly took the
square root of the exponent as well as the numbers, or
did not unde'rs tand exponents.

This error appeared 45
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time~,

a fact that would seem to indicate that it is really

quite a common error.
The other incorrect responses given were jumbles of
figures and exponents showing no understanding of the problem' on the part of the students.
19.

Item Nineteen:

in the form of

x

When x 2

5x + 4 = 0 is expressed
-------..;....-----_::..._---

=-b ± ~~+ 4ac

, how much is added to

2 a

or subtracted from -b?

The per cent of incorrect responses

on this item was only 14.1, but 78.9% of the students gave
no response.

This item had the highest percentage of no

responses on this part of the test.

The fact, that equation

solving by the formula is often not included in the first
year of high school algebra, or if it is included, the students do not get sufficient practice to become proficient in
its use, may have been partially responsible for the large
number of students not attempting this item, as many of
the students in beginning courses at Indiana State Teachers
College have had only one year of algebra and one year of
geometry.

The position of the item on this part of the

test probably caused some of the students not to attempt it.
One answer given several times was 9.

This response

indicates that the students making it understood the problem
but forgot to take the square root of the number.
The other incorrect responses given were too incomp1ete or too far from the right answer for the writer to
draw any conclusions concerning them.
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20. Item'Twenty::

Write a formula which is equivalent

to the following statement:
having a common term

equal~

The product of two binomials
the sg,uare of the common term,

plus tile product of the common term by the sum of the other
terms l plus the product of the other terms.

This item in-

volves the expressing of words in algebraic symbols.

The

percentage of incorrect responses found was 18.4%, with
77.3% of the students giving no response.

This item and

the seventeenth item show the least percentages of correct
responses on this part of the test.

The fact that the item

was the last one on the list was probably one of the reasons
for the large per cent of students giving no response, as
many of them probably did not have time to complete the
list.

However, too much emphasis should not be placed on

the time element as this examination is essentially a power
test.

The nature of the item has probably caused some

students not to attempt it, because students very often
find it hard to express words in symbols and vic a versa.
A number of students gave the formula for the square
of a binomial.

Some gave the formula for the product of

the sum and difference of two terms.

These answers seem

to indicate that the students either did not read the
problem carefully or were guessing.
Some· few students gave a specific example, as (x
(x +2) = x2

+ 3x + 2.

+

1)

These students apparently under-

stood that the item asked for the formula for the product

of two binomials having a common term, but they either
did not know what a formula is or did not know how to
make one.

c.

Errors on Items of Part III

This part of the test is con~osed of true and false
items, and because of this fact it is not possible to
determine the cause of error from the incorrect responses.
The percentages of incorrect, 'correct, and no responses
on the items were discussed in the preceding chapter and
little more can be said about them.

D. Errors on Items of Part IV
1. Item One:

Write as a ]ower of 12 the nmnber of

cubic inches in a cubic foot.

This item involves a

knowledge of the terms, tlpower" and "cubic", and an
ability to express the answer with an exponent.

Incor-

rect responses were given by 43% of the students, and
31.3% of them gave no response.
The most frequent incorrect response was 1728.

As

1728 is the number of cubic inches in a cubic foot, this
answer seems to indicate that the students giving it knew
how to find the number of cubic inuhes in a cubic foot
but did not know how to write it as a power of 12 or else
they were careless in reading the problem.
I"",
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Another response given a nunmer of times was 12 2 •
This response seems to indicate that the students making
it had knowledge of writing the nmlller as a power but did
not unders tand the meaning of the term, "cubic It.

Another

response given several times and similar. in nature to the
last one was 144.

The students making this response not

only did not unders tand the term, "cubic It, but also did
not understand writing the number as a power.
Some other resporises given, which show little or no
comprehension of the terms or the problem, were:
172, 576, 168, 12, 27, 12 144 , 12 16 , and 4 3 •

440, 3,

None of these

responses were given by more than two or three students.
2.

~!!£:

is the diagonal?

The perimeter of a

squ~re

is 41, what

This problem involves knOWledge of the

terms, "perimeter","square", and "diagonal", and a
knowledge of the Pythagorean Proposition.

Incorrect re-

sponses were made by 39.5% of the students and 43.4% of
them gave no responses.
The most frequently given responses were y and 2y.
It is difficult to determine exactly how these answers
were obtained.

In the case of the response, y, the stu-

dents were probably guessing.

In the case of the response,

2y, those giving it may have made an arithmetical error in
obtaining the answer or they may have forgotten to take
the square root of two as well as y2, or, again, they may
have been just guessing.
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,The remainder of the responses were varied, none of
them being repeated a sufficient munber of times to make
them significant.

Some of them seem to indicate some

knowledge of the terms and processes involved but an
arithmetical error or an incomplete knowledge or both.
However, the large per cent of students giving no response
would seem to indicate',that a great many of the students
did not have any knowledge of the item.
3. Item Three:

The

s~of

two numbers is 102; the

greater exceeds the smaller by 6.
number?

What is the

gre~er

This item involves the expression of words in

symbols to form an equation and the solVing of the
equation.

The percentage of incorrect responses was 20.7%,

and the percentage of no response was 16.4%.

The highest

percentage of correct responses in this part of the test
was found on this item, and also the lowest percentage of
no responses.
The most frequently found incorrect response was 57.
There is little indication as to how this answer was obtained.

Students giving it may have mUltiplied 6 by 2

and added that to

lO~

and then divided the result by 2,

or, more likely, they have divided 102 by two and then
added 6.
g~od
~

-..:

This response does not seem to indicate a very

unders tanding of the problem.

(

Another response given several times was 48, which
is the correct result for the smaller number.

Students

61

giving this response have eVidently either misread the
problem or simply written down the first answer they obtained without thinking about what was required in the
problem.
Another response given a number of times was 96.
The students making this response eVidently subtracted
6 from 102 and got no farther.
A few of the other responses given were:

55, 67, 52,

56, 59, 60, and 17.
4. ~ FoU£:

~Vhat is the decimal equivalent of the

sum, 7/10 + 7/100 T 7/l000?

This item involves a knowledge

of changing fractions to decimals and a knowledge of the
addition of fractions.

Percentages of incorrect responses

and of no responses were low on this item, being 20.7% and
26.6% respectively.

This itenl shows the second highest

percentage of correct responses.

None of the incorrect re-

sponses given were repeated very frequently.
Several students gave .7 + .07 + .007.
indicates correct thinking but is incomplete.

This answer
It is pos-

sible that the students giving this response misunderstood
tIle problem and did not realize that they were required to
add the decimals.
Several students gave the response, .7.07.007.

These

students apparently understood the changing of each fraction to a decimal, but failed to understand the adding of
the decimals.

Possibly they did not realize that they
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\'

were required.to add and were giving the decimal equivalent 'of each term instead of the sum.
Some of the other responses given were:

.0777, .00007,

.000007, .0000021, .019, .000021, .0021, and .77707.
5. ~ Five:

The second or three consecutive even

.;;i;;;;.n;,.;t;.,,;e;;.l;gJ,,;e;;.;r;;.,,;s;;....i;;;.,s.;;....~n.;..__W~h_a_t i_s_the_f_ir~t

nunlber?

This item in-

volves knowledge of the meaning of the terms, "consecutive"
and"integer", and the ability to express words in symbols.
Incorrect responses were given by 32% of the stUdents, and
53.9% of them gave no response.

The technical language

involved in the problem may have caused the large per cent
of stUdents giving no response.
The most frequently given incorrect response was
n - 1.

StUdents making this error have probably partially

understood the problem but have overlooked the fact that
the item calls for even integers not merely consecutive
integers.

It is possible that they did not understand

what was meant by even integers.
Another response given frequently was n.

StUdents

giving this response evidently did not understand the problem,
or did not read the problem carefUlly, or were guessing.
Two stUdents gave the response, n

+ 2.

These stUdents

eVidently understood the problem but were careless in reading it or in'giving their responses.

They have given the

third number in the series instead of the first.
Some of the other responses, which were varied, were:
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3n, x + n,n!2, n/3, 1 - n, n - x, n - 2n, 2x, and 2.
These responses give little indication of knowledge of the
item 'on the part of the students 'giving them.
6. Item Six:
squares of two
~?

What is the difference between the

successive_in~egersJ

the smaller of which

This item involves knowledge of the terms, 'squares",

" successive II, and "integers", and ability to express words
in symbols.

The per cent of incorrect responses was 24.6,

with 71.1% of the students giving no response.

This item

shows a very high percentage of no response and next to
the lowest percentage of cor1"'ect responses.

These per-

centages are probably due to the technical language involved.
The most frequent incorrect response was x2 _ y2 •
The students making this error either did not understand
successive integers or did not know how to express them.
The other responses were varied, none of them being
given more than two or three times.

Some of them seein to

indicate some knowledge of the item on the part of the
students, and others seem to indicate little or no
knowledge of the item on the part of the students giving
them.

Some of these responses were:

(t - 1)2 -

y2,y2

= (y

- 1)2, (y

+

y2 _ (y _ 1)2,

1)2, Y + 1, 4y + 4, 2y,

2y + 2, x - y, x, 12, 1, -y, and O.
7. ~ Seven:

The area of a triangle is abe

is the product of the base and altitude?

~bat

This item in-
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volve~

a knowledge of the formula for the area of a tri-

angle.and ability to express words, in symbols.

Incorrect

responses were given by 39.1% of the students, and
of tl1em gave no response.

34.4~

These fairly high percentages

may be due to the students confusing the ab in the problem
with the ab in the formula for the area of a triangle.
The most frequently given incorrect response was abo
This response seems to verify the thought, already mentioned,
that the ab in the item Vias confusing to a number of the
students, because if ,g were the altitude and b were the
base, then ab would be the product of the base and the
altitude.

Of course, in this case, ab is the area and the

product of the base and al ti tude is 2ab.
Another response given was t-ab.

As this is the for-

mula most commonly used for the area of a triangle, this
response, also, seems to indicate that the ab was confusing.
Some of the other responses given were:
a 2b 2 , ab 2 , and ab8. Item Eight:
c in dollars for

In

R.-

a

+ b,

b _ a,

b.

Write a formula which gives the cost
miles of wire at d dollars a pound, if

one foot of wire weighs p pounds.

This item involves

largely the expressing of words in symbols.

The per cent

of incorrect responses found was 38.7, with 46.1% of the
students giving no response.

The fairly high per cent of in-

correct responses may be due to the fact that this is a more
practical, everyday problem than some of the others and a number
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of the students may have attempted it for that reason.
TI1e fact that there were so mariy letters involved in the
problem probably discouraged a nmnber of the students from
,

attempting it and caused the high percentage of no response.
None of the responses given were repeated very frequently.

One response given a few times was ~d or differ-

ent combinations of that product.

This response shows that

the students making it have failed to realize that they must
multiply by 5,280 in order to change the miles to feet.
Some of the other responses given were:

528mpd, 5280m,

5280mp, 5280pxd, p(m + d), 5,2~O md, ~, ~ ~ ;, ~, and md.
9. ~~ Nine:' Given a sguare of side

S, writ~

eguation which states that the perimeter of the square is
four times its area.

p

This item involves largely the ex-

The incorrect response most frequently given was
2
4s • Students giving this reSponse have interpreted

=

the problem correctly but have failed to give the perimeter

£ in terms of the letter s as well as the area.
I,:

Another

66

respo~se

was

4~

given, indicating

= 4a.

somew~at

the same type of error,

In this case the students have failed to give

the area in terms of

~.

Some of the other responses given were:
s _ a, a 2

= 4s,

s2

10. Item Ten:
what is n?

= 4s,

4p _ s2,

s4 = p, and 4s2.

N does not equal 0 or 1.

If Nn-l is 1,

This item involves a knowledge of exponents,

especially the knowledge that any number to the zero power
is equal to one if that number is other than zero or 1.
The percentage of incorrect responses found was 19.5%,
with 71.9% of the students giving no response.

The high

percentage of no responses is probably due to the fact
that zero is involved, as zero seems to confuse a large
number of stUdents.
The most frequent incorrect response was 2.

This

answer seems to indicate that the students giving it
either thought that the exponent should be 1, or they
thought that when a number is raised to the power 1, the
number is equal to 1; or this answer may have been a guess.
Two other responses given several times were -1 and
The writer is inclined to think that the students giving
these responses were guessing.
Some of the other responses Biven were:
nn

+ n, 1 - n, -2, any number,

lin,

n - 1, n,

~, and 1 - n - 1.

'lhese·responses seem to indicate little or no understanding of; the item.
I J

1

o.
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~l.

Item Eleven:

The digits of an integeF are a and b.

If' the nroduct of' the digits equals alb, what is b numerically?

This 1 tem involves knowledge of' the terms, "digits If. and

"integer lt , and the ability to express words in symbols.
Only 8.2% of the students gave incorrect responses on this
item, but 80.5% of' them gave no response.

The high per-

centage of students giving no response, the highest found
on any item in the test, 1s probably due to the highly
technical language involved.
Th$ response given most frequently was 2.

The writer

was unable to determine how the students arrived at this
answer.

Some of' the other responses given, which also do

not reveal their origin, were:

1/2, ta, fraction, integer,

decimal, and bb-l.
12. Item Twelve:
will x books cost?

If n books cost d dollars, what

This is a simple item involving the

expression of the cost in terms of' letters.

The per cent

of incorrect responses found was 34.8%, with 48.8% of' the
students giving no response.

As many students probably did

not have sufficient time to complete this part of' the test,
the position of this item and of the remaining items near
the end has probably been partially responsible for high
percentages of no response.

However, position is not

alto~

gether the reason f'or these high percentages, as the writer
has noted that in several specif'ic instances the students
have skipped this item as well as some of the others in
favor of attempting some items appearing later in the list.
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The fact that the item involves the expression of the
answer in terms of letters may have caused some of the
students not to attempt it.

It has been noted, previously,

on other items involving the expression of the answers in
terms of letters, that the percentages of no responses were
high.

The comment has been previously made that this type

of problem seems to be extremely difficult for many students.

This fact may have been partially responsible for

the fairly high percentage of incorrect responses on this
itenl.

This high percentage may also be due to the fact

that a larger number attempted it rather than any of the
other items close to it.
The incorrect responses on this item were varied,
few responses appearing very frequently.
that appeared several times was dx or xd.

One response
The students

making this error have failed to realize that d is the
cost of n books and not of one book.
responses given were:

Some of the other

q/n, n/d, n - d, nx, nq/x, 1, ndx,

nx/d, d - n, and dxn.
13. Item Thirteen:

Find two numbers whose sum is 100

and whose difference is 28.

This item and the other two

following it in this list call for the writing of equations
only, without the solving of the problems.

The percentage

of. incorrect responses was 18.8%, with 54.3% of the stud~n~s giving no response.

This item shows a higher per-

~~ntage of cq~rect responses .than any of the. neighboring
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items.

As was: previously noted, the position of the item

on the list probably caused some of the students not to
attempt it, and since the examination is a power test,
higher percentages of incorrect and no responses would be
expected on the items toward the end of the list.
The incorrect responses on this item are varied.
Most of the errors seem to be due to the student's attempt
to form one equation vll th one unknown ins tead of two equa.tions with two unknowns.

x + (x - 14) = 100,
x

+

x

+

100

Some of the responses given were:

=x

- 28 + x + 28,

100 - 28x2,

38 = 100, and x __ 28x = 100.

14. Item Fourteen:

~he

quotient of two number~~~

~YJ i_s ~J and th~ larger__exceeas the sma.ll~.!~.,_b.y_,1.•

Find the numbers.

This item is similar to the last one,

involving the finding of the equation only.

The per-

centage of incorrect responses found was 14.1%, with 78.1%
of the stUdents giving no response.

The comment made on

the last item applies to this item also; it is similar to
the 'last item except it is probably a little more involved.
These facts w~ll probably account for the high percentage
of no responses and the very low percentage of correct responses.
A number of students gave the response, xy = 2, instead of x/y

=2

or y/x

= 2.

These students may not have

known the meaning of the term, "quotient", or they may not
have known how to express a quotient with SYmbols.
:..
I~

Some others gave x/y - 2 with the equation, y

=x + 7.
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These, responses and others of' similar nature show that
the students giving them have correctly thought through
the problem but have failed to note that if x is in the
numerator of the fraction it must be the larger of the
two nlunbers, x and y.
Other students made errors in attempting to form
one equation instead of two.
15. ~ Fifteen:

1he perimeter of' a rectangle is

158 inches; the length is four feet mor~han twice the

width.

Find the dimensions, x and y, of

the.F~ctangle.

This item, while it is similar to the last two, is a
little longer and more involved.

The fact that the perim-

'eter' is given in inches and the length as four feet more
than twice the width gives the student the additional
problem of changing the feet to inches or inches to feet;
this s.dditional feature caused a number of the students
to make errors.

16.4% of' the students gave incorrect

responses on this i tam, and 80.5;g of them gave no rej.,

sponse.

This item has the highest percentage of no re-

sponses and the lowest percentage of correct responses
of any item on this part of the test.

The pos~tion of

the item probably played a part in causing these percentages.
The commonest error found on~ this item was the
failure to change the four feet to inches.

Other re-

sponses seem to indicate that students forgot to take
into consideration the fact that ,a rectangle has four
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sides.

Some of the responses seem to indicate that the

,

students making them either did not know what·the perimeter of a rectangle is or did not know how to express
it in terms of the two dimensions, x and y.
On this item, again, a ntunber of students made errors
in attempting to form one equation with one unknown, or
in attempting to give one equation with two unknowns involving both relations between, the unknowns.

\~

V.'·TYPES OF ERRORS FOUND ON THE TEST

A. Types of Errors on Part I
I. Specific Types of Errors.

In classifying the

errors according to types on Part I of this test the
writer has devised a classification of his own.

The

first classification used is as follows:
1. Confusing finding a power

~ith

multiplication.

2. Error in multiplication by zero .
. 3. Error in addition of fractions.
4. Error in division of fractions.
5. Misinterpreting the problem.
6. Errors that could not be explained.
7. Failure to understand percentage.
8. Failure to understand square root.
9. Failure to illlderstand finding a power.
10. Error in changing fractions to decimals.
11. Miscopied figures.
12. Error in the use of decimal in percentage.
13. Error in fundamental operations.
14. Misplacing the decimal in division.
15. Error in dividing a fraction by a whole number.
16. Error in multiplication of mixed numbers.
17. Failure to understand use of parentheses.
18. Failure to understand finding an average.
19. Error in division of mixed numbers.
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20. Misplacing decimal point in multiplication.
21. Incomplete.
22. Misplacing the decimal point in square root.
The most of these types are self-explanatory.

Some of

these types of'errors, however, are somewhat similar in
nature to others; for example, Type 1, confusing finding a
power with multiplication, and Type 9, failure to understand finding a power.

'Vhile Type I errors might be clas-

sified under '];'IJPe 9, this type of error (confusing flnding
a power with multiplication) is more comraon than any other
type of error found in items involving finding a power.
Under Type 5, misinterpreting the problem, the writer
has placed those errors which frequently come from .the
student's reading the wrong meaning into the problem or
misconstruing the thought of the item.
Under Type 6, errors that could not be explained,
the Wl'iter has placed those errors which seemed to have no
bearing whatsoever on the problem and any errors that
could not be explained in any other way.
Under Type 13, errors in fundamental operations, the
writer has placed those errors which were clearly in
addition, sUbtraction, multiplication, or division and
not in process or method of working the problem.
Under Type 21, incomplete, toe writer has placed
those errors in which the student has apparently worked
the.

prpol~m

correctly but left the answer in an incom• I

>

"

.
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plete form, and those in which the student has given a
response which seems to indicate .tha.t he has 'Worked
correctly but has failed to complete some part of the
work.
Table V, pages 75 and 76, shows the distribution
of the errors made by men, by women, and by the entire
group according to the twenty-two types just discussed.
The figures in this table and in the other tables
in this chapter are not given in per cent because errors
of one type may have been made by the same student on
several different items.

These figures are the actual

number of times a certain type of error appeared.
From Table V, it seems that there is little difference to be fOillld between the types of errors made by
men and the types of errors made by women.

The only

types on which there is much difference between the men
and the women are Type 5, Type 4, and Type 9, in the
order named.

The difference seems to be in favor of the

women on each of these.

These types are:

error in divi-

sion of fractions, misinterpreting the problem, and
failure to understand the finding of a power.

There is

so much difference in the nature of those three types
that no conclusions can be drawn from them as indicating .
general mental tendencies.
·On Type 7, Type 10, Type 5, Type 9, and Type 2, in

. ",

1~

the order named, are found the greatest numbers of errors.
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TABLE V
DISTRIBUTION OF ERRORS ON PART I OF Trill TEST
ACCORDING TO TYPES OF ERRORS
TYP:E

No.
1.

I..~

Type of' Error
~onf'using

finding a
with multiplication.

~ower

,

I~

by Men

of' Times Each Tvne was Ma.de
by Women by Entire (;.rou.p

4

15

19

2.

Multiplication by zero.

45

65

110

3.

Error in addition of'
f'ractions.

14

14

28

Error in division of
f'ractions.

48

32

80

Misinterpreting the
problem.

87

45

132

Errors that could not
be explained.

2

1

3

Failure to understand
percentage.

97

96

193

Failure to understand
square root.

25

26

51

Failure to understand
f'inding a. power.

74

41

115

79

79

158

11. Miscopied figures.

2

3

5

12. Error in use of decimal
in percentage.

4

2

6

16

25

41

20

53

21

49

.4.
5.
6.
7.

8.
9.

10. Error in changing fraction to decimal.

13. Error in fundamental
operations.

'~

- .

14. Misplacing decimal in
division.

33

15. Error in dividing fraction by a whole number.

28

.

.

76

TABLE

16.

Err~r in multiplication
of mixed numbers.

v

(CONTINUED)

33

39

72

l7. Failure to tmders tand
use of parentheses.

7

7

14

18. Failure to understand
finding an average.

20

25

45

19. Error in division of
mixed numbers.

28

26

54

20. Misplacing decimal
point in multiplication.

13

12

25

21. Incomplete.

22

27

49

1

0

1

22. Misplacing decimal
point in square root.

These types, in the order of greatest number of errors
are:
7. Failure to understand percentage.
10. Error in changing fractions to decimals.
5, Misinterpreting the problem.
9. Failure to understand finding a power.
2. Multiplication by zero.
II. General Classification of Errors.

The author has

placed the specific types of errors used in Table V, pages
75 and 76, into a more general classification as follows:

3. Error in addition of fractions.
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4. Error in division of fractions.

15. Error in dividing a fraction by a whole
number.
16. Error in multiplication of mixed numbers.
19. Error in division of mixed numbers.
10. Error in changing fraction to decimal.
14. Misplacing decimal in division.
20. Misplacing decimal in mUltiplication.
~~pe

B--Errors Involving Powers or Roots.

This type

includes the following types:
1. Confusing finding a power with multiplication.
.~

22. Misplacing decimal point in square root •

1

I
,,,,
#.

8. Failure to understand square root.
9. Failure to understand finding a power.
Type C--Errors Involving Per Cent.

This type in-

eludes the following types:
7. Failure to understand percentage.
12. Error in use of decimal in percentage.
Type D--Errors Involving Symbols.

This type includes

the following types."
2. Multiplication by zero.
17. Failure to understand the use of parentheses.
Type E--Failure to understand Finding an Average.-This type includes the following types:
18. Failure to understand finding an average.

i'!'
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Type F':'-Mis.interpreting the Problem, Misreading, etc.
This type includes the following types:
5. Misinterpreting the problem.
11. Miscopied Figures.
21. Incomplete.
Type G--Errors that Could Not be Explained.

This

type includes the following types.
6. Errors that could not be explained.
In Table VI, page 79, the distribution of errors
according to this more general classification 1s given.
Here again, there seems to be little, if any, dif~erence

between the men and the women in the errors made.

What small differences there are seem to be in favor of
the women, because in each class of error except one, the
type of error was made a less number of times by the
Women than by the men.

These slight

di~ferences,

however,

are probably due to the fact that there were a greater
number of men included in this study than there were
women.
Table VI shows that the greatest number of errors
were errors of Type A, which includes general

~undamental

operations and fundamental operations dealing with
tions and decimals.

~rac

The next highest number of errors

is ~ound in Type C, which includes errors involVing percentages.

The third highest number of errors is found in

7$

TABLE VI
DISTRIBUTION OF ERRORS ON PART I OF TEE TEST ACCORDING
TO GENERAL CI.ASSIFICATTON3 OF ERRORS
_.
..
..
~o. of Times Errors of Each Class
CLass of Errors
were made
by Men
by Women by Entire Group

-

-

A. Fundamental Operations

292

268

560

B. Errors involving
powers or roots

104

82

186

C. Errors involving per
cent

101.

98

199

D. Errors involving
symbols

52

72

~24

E. Failure to understand
finding an average

20

25

45

111

75

186

2

1

3

F. Misinterpreting the
problem, Misreading

G. Errors that could not
be explained

Class B, which includes types of errors involving powers or
roots.
B. Types of Errors in Parts II and IV
I. Specific !ypes of Errors.

In classifying the errors

in types on Part and Part IV of this test, the writer has
used the classification of errors used by Mr. Vance in his
thesis 1 •

As this test did not bring out some of the types

lIra Vance, An Analysis of Errors in Beginning Algebra
As Revealed by Two pf the Hotz Algebra Scales (M. A. Thesis,
Indiana State Teachers College, 1932)

80

of er,rors found by Mr. Vance, some of the types have been
chang~d

slightl:'! and some have been omitted.

The classi-

fication used is as follows:
1. Error in sign.
2. Error in the four fundamental operations.
3. Error in sign in division and in multiplication.

4. Error in copying.
5. Using exponents for coefficients.
6. Unlike terms combined.

7. Error in exponent.
8. Incorrect common denominator used.
9. Error in combining terms.
10. Error in factoring.
11. Cancellation used promiscuously.
12. Simple arithmetical errors.
13. Incomplete solutions.
14. Incorrect operations indicated, usually due to
failure to comprehend the problem.
15. Failure to comprehend the problem, perhaps due to
confusion and to the use of too technical terms.
16. Conditions of problem apparently understood, but
work left in incomplete form.
17. Errors due to misreading the problem •

.

18. Attempts to solve problem with two unknowns with
only one equa tion:,
"

,-
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19. Errors that could not be explained.
20. Inverting order of terms in subtraction and in
division.
Table VII, pages 82 and 83, gives the distribution of
the errors made by men, by women, and by the entire group
on Part II of the test according to the preceding classification.
This table shows that the type of error most frequently made was Type 15, wh:i..ch is failure to comprehend the
problem, perhaps due to confusion and to use of too technical language.

The next larcest number of errors is on

Type 7, error in exponent.

The fact that several of the

items in Part II involve exponents probably caused more
errors of this type.
found on Type 9.

The hext highest number of errors is

This type is errors in cODmining terms.

In most of these types the men seemed to have made more of
each particular type than the women.
reasons for this:

There may be two

first, there were more men involved in

the study; second, apparently a larger per cent of the
women did not attempt as mgny of the items as the men.
This will be shown a little farther along in the tables
giving comparison of the percentages of responses for the
men and. the women.

These tables appear in Chapter VI.

Table VII shows that the women made more errors of the
Types 2, 6, 10, 11, and 17.
of

I~

The differences in these cases,

however, -do not seem large enough for the writer to draw
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TABLE VII
, DISTRIBUTION OF ERRORS ON, PART II OF 1'HE TEST
ACCORDING TO

CLASSIFICA~ION

OF ERRORS

.

-

TJrp€

No.

Class of Errors

No. of Times Errors of Each Class
were made
by Men by Women by Entire Group

1.

Error in sign

25

15

40

2.

Error in the four fundamental operations

24

36

60

3. 1 rror in sign in division and in multiplication

30

15

45

4.

Error in copying

13

11

24

5.

Using exponents for
coefficients

1

0

1

75

93

168

188

151

339

34

27

61

Error in combining
terms

212

122

334

10. Error in factoring

39

47

86

11. Cancellation used
!Promiscuously

7

16

23

12. Simple arithmetical
!errors

6

6

12

24

19

43

6.

Unlike terms combine d

7.

Error in exponent

8.

Incorrect comnon denominator used

9.

13. ~ncomplete solutions
14. ~ncorreot operation
indicated, usually due
~o failure to compre~end the problem

72

.

.
66

138

83

TABLE VII (CONTINUED)

15. Failure to comprehend the problem,
perhaps due to confusion and to use of
too technical terms

225

1'78

403

16. Conditions of problem apparently understood, but work left
in incomplete form

56

46

102

1'7 • Errors due to mis. reading the problem

4

5

9

18. Attempts to solve
problems with ~vo unknowns with only one
equation

0

0

0

44

26

'70

10

5

15

19. Errors that could not
be explained
20. Inverting order of
terms in subtraction
or division

any conclusions.

These types are as follows:

2. Error in four fundamental operations.
6. Unlike terms combined.
10. Errors in factoring.
11. Cancellation used promiscuously.
1'7. Errors due to misreading the problem.
These types seem to indicate that the women made more
errors in general fundamental
the men did.

"
I

op~rations

of algebra than
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2. General Classification of Errors.

The specific

types used in the classification just made have been grouped
into more general types.

This classification follows:

Type A--General Fundamental Operations.

This type in-

cludes the following types:
1. Error in sign.
2. Error in four fundamental processes.
3. Error in sign in division and in multiplication.

4. I!..rror in

cop~ing.

5. Using exponents for coefficients.
6. Unlike terms combined.

7. Error in exponent.
8. Incorrect denominator used.
9. Errors in combining terms.
10. Errors in factoring.
11. Cancellation used promiscuously.
Type B--Simple Arithmetical Errors.

This type in-

eludes:
12. Simple arithmetical errors.
Type C--Solution in Incomplete Form.

This type in-

eludes:
13. Incomplete solution.
Type D--Failure to Comprehend the Problem.

This type

includes the following types:
14. Incorrect operation indicated, usually due to
failure to comprehend the problem.
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15. Failure to comprehend the problem, perhaps
due to confusion and to the use of too technical language.
Type E--Conditions of Problem Apparently Understood,
but Work Usually Left in Incomplete Form, Usually Due
to Carelessness or Failure to Read the Problem Correctly.

This type includes the following types:

16. Conditions of problem apparently understood,
but work left in incomplete form.
17. Errors due to misreading the problem.
Type F--Attempts to Solve Problem with Two Unknowns
with Only One Equation.

This type includes:

18. Attempts to solve problem with two unknowns
with only one equation.
Type G--ErrorsWhich Could not be Explained.

This

type includes:
19. Errors which could not be explained.
Type H--Inverting the Order of Terms in Subtraction
~nd

Division.

This type includes:

20. Inverting the"order of terms in subtraction
and division.
Table VIII, appearing on page 86, shows the distribution of the errors of Part II classified according to
the groups just mentioned.
of the

~rors

This 'table shows that the most

on this part of the test were

~Jpe

errors in the general fundamental operations.

A errors,

The second
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TABLE VIII
DISTRIBUTION OF ERRORS ON PART II OF THE TEST
"

ACCORDING TO GENERAL CLASSIFICATION
OF ERRORS

=-::::::J==========.=======t============:======-======-=--=
No. of Times Errors of Each Class
Typ

Class of Errors

____--."!!.!fE e made _
__
by :Men by Women by Entire Group

A-. reneral fundamental
~perations

648

533

1181

6

6

12

24

19

43

297

244

541

60

51

III

o

o

o

44

26

70

10

5

15

B. Simple ari thme tical
~rrors

C. Solution in incomplete form
D.

~ailure to comprehend
Ithe problem

E. Donditions of problem
~pparently understood,
put work left in inpomplete form, usual~y due to carelesspess or failure to
read the problem corr-ectly
F.

G.

~ttempts

to solve
problems with two unknowns with only one
equation
~rors which could
not be explained

H. Inverting the order
pf the terms in sub~raction and division

highest number of errors appears under Class D, failure to
comprehend the problem.
,

t

This table shows that the women in
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the group made less errors of each specific type than
the men did.

However, as has

be~n

previously mentioned,

there are more men included in this study than there ar,e
women; and also, the women failed to attempt the items
more frequently than the men did.
3. Specific Types of Errors £!l Part IV.

'lbe clas-

sification of errors on Part IV of the test is shown in
Table IX, pages 88 and 89.

The classifications used in

this table are the same as those used in classifying the
errors of Part II.

These classifications were described

in the first division of this chapter.
This table shows that the type of error that appears
the greatest number of times on Part IV is Type 15, failure to conwrehend the problem, perhaps due to confusion
and to the use of highly technical terms.

The type of

error that appears the next highest number of times is
Type 14.

This type is:

incorrect operation indicated,

usually due to failure to comprehend the problem.
of these types are somewhat similar.

Both

The large number of

errors appearing in both types seems to indicate that the
type of error on this part of the test is due It1I'gely to
failure to comprehend the problem.
Differences between the men and the women as

sho\~

in this table do not seem large enough to warrant any
conclusions.
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TABLE IX
, DISTRIBUTION OF' ERRORS ON PART IV OJ? 'J.1HE ':PEST
ACCORDING TO CLASSIFICATION OF ERRORS
TyP&

No

Class of·Errors

1. ~rror in sign

No. of Times Errors of Each Class
were made
by Men by Women by Entire Group
3

0

3

4

2

6

3. Error in sign in division and multiplication

0

0

0

4. fError in copying

3

1

4

0

0

0

0

0

0

33

24

57

0

0

0

9. ~rror in combining
terms

2

3

5

10.

5

0

5

0

0

0

2

0

2

46

31

77

2. £Error in the four fun-

Idamental operations

5. ~sing exponents for

coefficients

6. ~nlike terms com-

bined

7. ~rror in exponent
8. tI:ncorrec t conunon de-

nominator used

E~ror

in factoring

11. Cancellation used
promiscuously
12. Simple aritlnnetical

errors

13. Incomplete solutions
14. Incorrect operation
indicated, usually
due to failure to
comprehend the
problem: .

.

.
139

113

252

89

TABLE IX (CONTINUED)

,

15. Failure to comprehend
problem, perhaps due
to too technical terms
and to confusion
16. Conditions of problem apparently understood, but work left
in incomplete form.
17. Errors due to misreading the problem
18. Attempts to solve
problems with two unknO\Vl1S with only one
equation
19. Errors that could not
be explained

169

197

366

,50

29

79

30

9

39

28

21

49

10

11

21

10

5

15

20. Inverting order of

terms in subtraction
and in division

4. General Classification of Errors on Part IV.

-------

--

Table X, on page 90, gives the distribution of errors in
Part IV of the tes t grouped in the more general class'ifications discussed on pages 84 and 85.

1his table shows

the type of error appearing the greatest number of times
is Type D, which is failure to comprehend the problem.
The 'vJpe appearing the next highest number of times is
Type E, which is conditions of problem apparently understood but work left in incomplete form, usually due to
carelessness or failure to read the problem carefully.
This table reveals little more than the previous one.
!

I...
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TABLE X

DISTRIBUTIOl~ OF ERRORS ON PAH1' IV OP 'T'llE TEST ACCORDING
TO GENERAL CLASSIFICATION OF ERRORS

TypE

A.
B.
C.
D.
E.

F.

G.
H.

i

lTo. of Times Errors of Each Class
were made
by Men by Women by Entire Group

Class of Errors
General fundamental
operations

50

30

80

Simple ar:tth...rnetical
errors

2

o

2

olution in incomplete
form

46

31

77

Failure to comprehend
the. problem

308

310

618

80

38

118

28

21

49

10

11

21

9

9

18

Conditions of problem
unders tood, but work
left in incomplete
form, usually due to
carelessness or failure to read the prob, lem correc tly
Attempts to solve
pl'>oblem wi th two unknowns with only one
equation
Errors which could
not be explained
~nverting

the order
of terms in subtraction and division
The differences

be~feen

the men and the women shown

in this table are small, if any.

In general, these differ-

ences are in favor of the women; however, as the stUdy included more men than women, this does' not indicate any
significant difference.

VI. C.OMPARISON OF THE HEN AND fJ.'Im WOMEN

A. Comparison on Part I of the Test
The writer has separated the papers of the men and
the women for purposes of conwarison.

There were 141

papers of men and 115 papers of women included in the
study.

Percentages of each group making correct, incor-

rect, and no responses were used 5.n comparing the groups.
Tables XI to XIV show the comparison of these percentages
on each item of the different parts of the test.
The comparison of the per cent of men making correct,
incorrect, and no responses with the per. cent of the women
making correct, incorrect, and no responses on Part I of
the test is shown in Table XI, pages 92 and 93.

A study

of this table reveals several items of interest.
First, on this part of the test, the per cent of
men giving correct responses is higher than the per cent
of women giving correct responses.

The average difference

in the per cents was 8% in favor of the men.
was found in the following manner:

This average

The difference between

the per cents of correct responses on each item for the
two groups was found.

If the difference was in favor of

the men, it was given a plus sign.

If the difference was

in favor of the women, it was given a minus sign.

1hese'

differences were added algebraicly and divided by 20,
,.t

the number of items.

This procedure gave a plus 876, in
91
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TABLE XI
COMPARISON OF PERCENTAGES FOR MEN AND WOMEN
ON PART I OF THE TEST
Percenta.ges of Responses

Item
No.

Test Item

COl~rect

IncOl~rect

Women Men

Women I'IIen

,

'No
i,lfomen Men

1.

Divide 5/7 by 6/7.

63.5 66.7

22.6 21.3

2.

Yihat is the 4th power
of 3?

46.1 63.1

30.4 31.2

1/8 + 5/8 = how many
hundredths?

24.3 17.7

56.5 74.5

19.1

7.8

65.2

56.5 33.3

5.2

1.4

7.8

6.4

3.

o.

13.9 12.1
23.5

5.7

4.

Multiply 86.5 by

5.

What is the average of
4, 5, 11, 6 , 0, a.nd 9?

67.8 77.3

24.3 16.3

What is the sum of
7 5/9 and 4 1/2 ?

86.1 85.8

13.0

9.9

.9

4.3

TIivide 7,643.38 by
1,000.

70.4 69.5

27.8 28.4

1.7

2.1

8.

Multiply 2~ by ~.

61.7 68.8

34.8 25.5

3.5

5.7

9.

Divide 3 1/2 by 1 3/4.

66.1 73.

23.5 18.4

10.4

8.5

10.

Simplify:

6.
7.

11.
12.
13.

!

38~3

5
7
Reduce 3/20 to a decimal
fraction.

39.1 52.5

20.

19.1

40.9 28.4

57.4 67.4

16.5 10.6

26.1 22.0

What is the square root
of 10609?

24.3 36.2

22.6 22.0

53.0 41.8

70.4 81.6

10.4

3.5

19.1 14.9

34.8 41.8

44.3 29.1

36.5 36.2

30.4 27.7

If 23.186 is multiplied
by 7.79, how many digits
come after the decimal
point?

14.

What is the cube of 20.1'/

15.

WrLte as a decimalfraction 399 millionths.

.
"

,

.

20.9 29.1

.

r

33.0 36.2
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TABLE XI (CONTINUED)
I

I

I
~

16.

What per cent of 25
is 75?

20.0 32.6

54.8 44.0

25.2 23.4

17.

Divide 8/15 by 3.2.

34.8 34.0

18.3 22.7

47.0 43.3

18.

Simplify:

(1.003)(1.3)2.

15.7 29.8

11.3 14.9

73.0 55.3

19.

Simplify:

3.12

12.2 20.6

12.2 14.2

75.7 65.3

20.

What per cent of 2
is 3/4 ?

14.8 20.6

33.0 30.5

52.2 48.9

--,t:o"4

,

favor of the men.

The significant ratio found here was 18.4.

This ratio was found by dividing the average difference in
the per cents by the lowest average per cent of the two groups.
The larger the ratio the more significant the difference.
Apparently 1 the difference just mentioned would seem to
'indicate that the men of this study were better mathematicians
or more mathematically inclined than the women of this study.
However l it should be noticed that a large nureber of, the
VfOmen included in thiss tudy were those women enrolled in the
arithmetic class l which is primarily offered for students
preparing to teach in the elementary grades.

These students

probably do not have the interest in mathematical achievement that the students who are plffilning to

~ajor

in mathe-

matics ordinarily have.
There are four items on which

a

higher per cent of

the'women gave correct respollses than of the men.

These
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items ,were Items 3,6,7, and 17.

The only one of these

showing any very large difference was Item 3.

On the

other three items the difference in each case is less' than
,
one per cent, which is hardly enough to be significant.
Item 3 the difference is about seven per cent.
was:

1/8 + 5/8

=how many hundredths?

On

'rhis item

On this problem

there were twice as many men making the careless mistake,
discussed in Chapter IV, as there were women.

Since this

error is largely due to carele.ss reading of the problem,
the fact just mentioned might imply that the men are more
likely to make careless errors than the women.
Another fact to be noted in Table XI, pages 92 and 93,
is that a greater per cent of the women gave no response
on practically every item.

This fact might imply that the

women were less likely, if they did not fUlly understand
the problem, to make any attempt at all.
B. Comparison on Part II of the Test
Table XII, pages 95 and 96, shows a comparison of the
per cent of men and the per cent of women giving correct,
incorrect, and no responses on the items of Part II of the
test.
. '.. This table reveals practically the same differences
,
f·

.

between·,the men and the women as did Table XI.

In this case ,

however, the differences between the percentages of correct
responses for the men and for the women seem to be a little
greater than the differences in Part I.

In fact, the average
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rr'ABLE XII

COMPARISON OF PERCENTAGES FOR MEN AND WOMEN
ON PART II OE' 'IRE rrEST .

Item
No.

1.

Test Item
If d is the cost per
dozen, what is the cost
of one'?

Percentages of Responses

vorrec~

I~ncorrec~-·~r---~N~o-----

64.3 73.8

26.1 21.3

How many factors has
2ab?

36.5 36.2

41.7 53.2

21.7 10.6

3.

Expand (a - b)2.

23.5 53.2

65.2 41.1

11.3

4.

What are the factors
of 6x 2 + 7x + 2?

22.6 34.0

34.8 31.2

42.6 34.8

What is the square of
(x + y)?

35.7 62.4

53.0 29.8

11.3

7.8

Perform the multiplication: -6(-2x - 4).

62.7 67.3

23.5 27.0

13.9

5.7

Perform the multiplication: -3x(2 + 5y).

51.3 63.8

30.4 30.5

18.3

5.7

Perform the multiplication: (a 2 bc 4 )3.

27.0 31.2

43.5 46.1

29.6 22.7

Of what binomial is
x 2 ~ 6x + 9 a square?

37.4 50.4

20.9 24.8

41.7 24.8

+

7.0 12.8

81.7 75.9

11.3 11.3

5.2 10.6

21.7 32.6

73.0 56.7

6.1 10.6

44.3 48.2

49.6 41.1

49.6 63.8

29.6 14.9

20.9 21.3

2.

5.
6.
7.

8.

9.
10.

Add:

11.

4Write i/3mn with an
exponent.

12.

13.

l/a

lib

5.7

+

If cy
d = 0 and .£ is
not equal to 0, what
is the value of y?
What are the factors
of a 2 - b2?
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14.

Simp1:U'y:

15.

Add:

l/m

16.

Add:

l/x 't l/y

17.

For what value of x is
the expression,
xl'
x+
without meaning?

17.4 36.2

+ n.

+ liz

33.0 28.4

70.4 64 •.5

25.2 25.5

3.5

9.9

66.1 62.4

30.4 27.7

.9

7.1

33.0 46.1

66.1 46.8

7.0 14.9

41.7 44.0

51.3 41.1

6.1

7.8

10.4 17.0

83.5 75.2

Write a formula which is
equivalent to the following statement: The
product of two binomials
haVing acon~on term
equals the square of t~~~ 2.6
COlrrmon term plus the pr~
auct of the coramon term
by the sum of the other
terms, plus the product
of the other terms.

5.7

17.4 19.1

80.0 75.2

18.

Simplify: l!(64) (8l)a 2b 16

19.

When x 2 - 5x + 4
0 is
expressed in the form of

=

-b ±:ib 2 - 4ac
2 a
how much is added to or
subtracted from -b?

x

20.

49.6 35.5

difference is 9.6% in favor of the men, which is almos t 2~~t
greater than the difference found in Part I.

The signifi-

cant ratio of this difference was found' to be 40.8.

This

ratio indicates a more significant difference than that found
in Part I.

•
,-

The only item on which the women had a higher perceptage

97

of correct responses than the men was Item 2, and the difference was only

.3%.

This differ.ence is hardly large

enough to warrant any conclusions.
On this part of the test, again, the women have a
higher percentage of no responses than the men on practically every item.

This fact has the same implication pre-

viously mentioned:

that the women were less likely than

the men to attempt items they did not fully understand.

c.

Comparison on Part III of the Test

The comparison of the percentages of men and the percentages of women making correct, incorrect, and no responses
on Part III of the test is shown in Table XIII, pages 98
to 101.
This table yields -no additional differences be tween the
men and the women.

On this part of the test the men show

an average of 10.3;;'0 more correct responses than the women
do.

The significant ratio found here is 18.7, which is less

significant than that found on Part II.
There is practically the same difference in the per
cent of no responses as was found in the two tables previously discussed.

In this case, however, the difference is

sligh~ly less than in the other two parts of the test.

'l'he

~verage difference between the men and the women in per
\

,cent .of-.no

re~ponses

was

3.9%

in favor of the women.

The
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TABLE XIII
COMPARISON O!J' PERCENTAGES POR MEN ANTI 1[{OMEN
ON PART III OF r:2HE TEST

Item
No.
1.

2.
3.
4.

5.

6.

7.

8.

9.

10.
11.

I,";'

Test Item

Percentages of Responses
Correct
Incorrect
No
Iv'J omen Men
Women Men
Women Men

Two straight lines can
intersect at only one
point.

88.7 93.6

10.4

6.4

.9

0

Circles having equal
radii are equal.

96.5 98.5

2.6

1.4

.9

0

A straight angle has
180 0 •

86.1 98.5

12.2

0

1.7

1.4

An exterior angle of a
triangle is greater than
either remote interior
angle.

54.8 61.7

39.1 30.5

6.1

7.8

The supplement of an
angle of 45 0 is an angle
of 45°.

39.1 42.6

53.0 50.4

7.8

7.1

The al ti tude of a triangle may be exterior
to the triangle.

39.1 66.7

48.7 27.7

12.2

5.7

If two lines are parallel to a third line,
they are perpendicular
to each other.

66.1 83.7

32.2 14.9

1.7

1.4

Ii' a diame ter is perpendicular to a chord,
it bisects the chord.

"76.5 86.5

14.8

7.1

8.7

6.4

'l'he sum of the angles
of any plane triangle
is two right angles.

74.8 81.6

20.0 11.3

5.2

7.1

.

A polygon having n
sides has n-l vertices.

39.1 47.5

35.7 37.6

25.2 14.9

The diagonals of a
quadrilateral bisect
each other.

27.0 31.9

59.1 61.0

13.9

7.1
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12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

I~

In the same plane two
lines perpendicular to
the same line are parallel to each other.
Two points on a circle
determine one arc only.
The vertex of a central
angle 1.s on the circumference.

83.5 91.5

7.8

5.0

8.7

3.5

47.8 58.2

44.3 35.5

7.8

6.4

54.8 66.7

25.2 18.4

20.0 14.9

12.2

5.7

13.9

52.2 78.7

30.4

8.5

17.4 12.8

62.6 66.7

13.9

9.9

23.5 23.4

27.0 48.2

45.2 37.6

27.8 14.2

83.5 85.1

14.8 11.3

1.7

3.5

82.6 87.9

14.8

2.6

5.0

Two circles in the same
plane with centers 0
and 0' are tangent, A
being the point of contact. The line OAO' is
a straight line.
The bases of a cylinder
are congruent.
In a given plane the
locus of points at a
given distance from a
point 0 is the circle
drawn with 0 as center
and d as radius.
The locus of points
equidistant from two
parallel lines is a
perpendicular bisector.
A'rectangle is an example of a parallelogram.
On a scale of 1" = 12 1 ,
a distance of 42 feet
is represented by a
line 4.2" long.
The volume of a prism
is equal to the prodac~ of its base and
altitude.

7.1

"

"

,

'

46.1 45.,4;, ,', ,3:90;'4. ,~2,. 6 "
, .," ".,-

7.8

: ',;

',.

,
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TABLE XIII (CONTINUED)

22.

23.

24.

25.
26.

27.

The lateral area of a
circular cylinder is
approximately 3.1416
times the al ti tude.

30.4 51.1

51.3 36.2

If the base of a right
triangle ~LS 3, and the
altitude is 4, the
hypotenuse is 7.

59.1 83.0

32.2 12.8

8.7

4.3

A circle can be constructed passing
through any three points

57.4 58.9

36.5 37.6

6.1

3.5

An ellipse is a special
form of a circle.

46.1 46.8

43.5 41.1

10.4 12.1

All angles inscribed in
a semi-circle are right
angles.

40.0 56.7

48.7 36.2

11.3

19.1 24.1

60.9 53.2

20.0 22.7

62.6 69.S

18.3 22.7

19.1

7.8

If two sides of a triangl~
are une qual, the angles
65.2 78.7
opposite are unequal.

18.3 13.5

16.5

7.8

11.3 11.3

45.2 37.6

A circle has two equal
chords, AB and CD intersecting at P. It can be
proved that AP
PB.

=

28.

29.

30.

31.

32.

Triangles having equal
bases are to'eac.b.other
as their al ti tudes.

Intermediate values not
shown in a table can
often be found by interpolation •.

43.5 51.1

The opposite angles of
a parallelogram are
equal.

77.4 83.7

33.
,-,

'.

7.1

5.7

18.3 10.6

13.0 15.6

61.7 62.4

25.2 22.0

47.8. 70.9

17.4

34.8 21.3

A segment of a circle
is bounded by two radii
and an arc.

f'

4.3

18.3 12.8

There are 180 0 in each
quadrant.

7.8
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TABLE XIII (CONTINUED)
,

34.

35.

36.

37.

38.
39.
40.

Equivalent figures are
those which have the
same size.
In a right triangle the
sum of the two acute
angles equals one right
angle.

34.8 46.8

36.5 31.2

28.7 22.0

70.4 73.0

5.2

6.4

24.3 20.6

58.3 70.2

17.4

7.8

24.3 22.0

40.0 53.2

22.6 14.9

37.4 31.9

The point (.,..2,3) is in
the second quadrant.

19.1 30.5

20.0 20.6

60.9 48.9

'The point (5,-2) is in
the third quadrant.

24.3 30,5

14.8 19.1

60.9 50.4

53.9 63.1

10.4

35.7 33.3

The sum of any two
angles of a triangle is
less than two right
angles.
In any proportion the
product of the means
equals twice the prodhc't of the extremes.

The perpendicular bisector of a chord
passes through the
center of the circle.

significant ratio found here was 21.2.

3.5

This fact indicates

that the women were less likely to attempt items they did
not understand.

It should be recalled here that this part

of the test is a true and false test and that in general
there were fewer students giving no response on this section
than on other sections of the test.

D. Comparison on Part IV of the Test
Table XIV, pages 103 and 104, shows a comparison of
~

:~.
i

102

per cent of men and per cent of women giving correct, incorrect, and no responses on the 'items of Part IV of the
test.
Practically the same differences between the men and
the Women are found on this part of the test as those
found on the other parts.

The implication that the men

inclUded in the stUdy were better trained mathematically
than the women included in the stUdy is further indicated
by the percentages found in Table XIV.

The average per

cent of .difference between the nmn and the women in correct responses was 10.3%, with a significant ratio of 73,
in favor of the men.

This average difference is the same

as that found on Part III, but this difference is more
significant than the difference on Part III.

On Part IV

of the test, there was not a single item on which a higher
per cent of women than men responded correctly.
On each item of this section of the test the per
cent of women giVing no response is higher than the per
cent of men giving no response.

This fact indicates a

more pronounced difference between the men and the women
in failure to attempt items than was found on any other
..

section of the test.

However, percentages of no responses

are higher, in general, on this
on 'other sections.

se~tion

of the test than

103

1:'ABLE XIV
COMPARISON OF PEHCENTAGES OF ]{iEN AND WOl'/lEN
ON PART IV OF THE TEST

Item
No.
1.

2.

3.

Test Item

Percentages of Responses
Correct
Incorrect
No
Vomen Men
i'fomen Men
\Vomen Men

Write as a power of 12
the number of cubic
inches in a cubic foot.
. The perime ter of a
square is 4y. Vlhat is
the diagonal?
The sum of two numbers
is 102; the greater exceeds the smaller by 6.
What is the greater

13.0 36.2

44.3 41.8

42.6 22.0

10.• 4 22.7

39.1 39.7

50.4 37.6

53.9 70.2

29.6 13.5

16.5 16.3

46.1 58.2

20.0 21.3

33.9 20.6

6.1 20.6

27.8 35.5

66.1 44.0

2.6

18.3 29.8

79.1 64.5

nqmber'~'

4.

5.

6.

7.

8.

<!
0
~,

~

What is the decimal
equivalent of the sum:
777
10 + 100 + 1000 ?
The second of three
consecutive even.integers is n. What is
the firs t number'?
What is the difference
between the squares ,of
two'successive integers,
the smaller of which
is y?
The area of a tria.ngle
is ·ab. What is the
product of the base
and a.1 ti tude?
Write a formula which
gives the cost c in
dollars for m miles of
wire at d dollars a
pound, if 1 foot of
wire weighs E pounds.

~

5.7

~.

15.7 35.5

45.2 34.0

10.4 19.1

34.8 41.8

39.1 30.5

.

54.8

39.0

104

TABLE XIV (CONTINUED)

9.

10.
11.

12.

Given a square of side
s, write an equation
which states that the
per~eter of the square
is four times its area.
N does not equal 0 or 1
If Nn-lis 1, what is n?

2.6

5.7

28.7 28.4

68.7 66.0
,

6.1 10.6

18.3 20.6

75.7 68.8

7.1

85.2 76.6

12.2 19.9

34.8 34.8

53.0 45.4

Find two numbers whose
sum is 100 and whose
difference is 28.

22.6 30.5

21.7 16.3

55.7 53.2

The quotient of two
numbers, x and y, is 2,
the larger excee ds the
smaller by 7. Find the
numbers.

3.5 11.3

16.5 12.1

80.0 76.6

~he perimeter of a
rectangle is 158 inches;
the length is four feet
more than twice the
width. Find the dimensions, x and y, of the
rectangle.

1.7

13.0 19.1

85.2 76.6

The digits of an intege!
are a and b. If the
product of the digits
equals alb, what is b
numerically'?
If n books cost d
dollars, what will x
books cost?

5.2 16.3

9.6

For the three problems
which follow, write the
equations only. Do not
solve.
13.

14.

15.

4.3

VII.

SU1iIMARY Ol"F'DJDINGS

1. The students involved in this study show a de-

plorable weakness in the fundaliisntals of o.ri th:metic and
algebra.
2. The students in this study are especially weak
in fractions, per cent, powers, roots, and expressing
words in symbols.
3. Certain types of errors are made repeatedly.
4. The greatest number of errors seem to be due to
lack of comprehension of the problem on the part of the
students.
5.

~le

next greatest nmnber of errors were errors

involving fundamental operations.
6. The men involved showed better mathematical
training than did the women.

However, the women in this

study were largely students on elementary courses and
probably had not the interest in mathematical achievement
that the men students had.
7. Very little difference, if any, is found between
the types of errors made by the men and the women.
8. The men seem to be more likel'J'" to make ca.reless
errors than the women.
9. The women seem

lesslike~y

to attempt an item

that they do not unders tand.
In general the findings of this study seem to indicate
105

106

that, many thi'ngs learned in high school mathematics are
not retained on entering college; or they may indicate
that a number of items on this test involve knowledge of
skills and terms in: which high school students do not
receive adequate training.

The recent trend has been to

lower the mathematical requirements for graduation from
high school.

For this reason, students enter c011ege with

training in only the more basic mathematical skllls.

':Phe

findings of this study suggest that the mathematical requirements for elementary teachers or students preparing
to teach in elementary grades are not sUfficiently high.

Name (p~tr···(L~;i""~~~)'m"····················(Fi;~t··;;~;j···
Iligh school attended

.

~

_.- Age.

Sex.

.'
QIty
:

_ ..........•.................;

Date

_

College'
year (e.g., LA-I) ...............................•

IOWA PLACEMENT EXAMINATIONS, Series MTl, Revised, A
MATHEMATICS-TRAINING

SCORE

Constructed by
G. D. STODDARD AND E. W. CHITTENDEN
under the direction of

Part 1 ..._.._.._......_.•_

O. E.

SEASHORE AND

G. M.

Part 2

_.._.._.._..•

Part 3

_.._.._.._._..•

Part 4

_

RuaH

DIRECTIONS

_

Total

() not write anything until told to do so.

_ .

_ _ .

en the signal is given, begin to work on Part 1. Do not work on any other part until told to do so.
At the beginning of each part will be found directions. Follow them carefully, but do not ask questions.

PART 1
Directions: Place the answer to each question on the dotted line at the right. Use the margins of this page for figuring.
fou have ten minutes for Part 1.

Sample: How many inches in I%, yards'

.45

.

1. Divide % by %1'
2. What is the 4th power of 3'

------- ---"--" --- ..
.... _- ..... _- ...... -- . ---- ... --_ .. _.. _--------- .
......................... ---_ .. ---- . -----....... ---.
._-_-- ----_ _._- _ .
._- __ -.. -- _ _. __ _.. __ .
.... _-

3. 7'13+% how many hundredths'
4. Multiply 86.5 by O.
5. What is the average of 4, 11, 6, 0, and 9'
6. What is the sum of 7% and 4lh'
7. Divide 7642.38 by 1000.

.... _

8.Multiply 2lh by 3%,.

.

9. Divide 3lh by I%,.

.._ -

10. Simplify:

~

-._. --

......... -

11. Reduce %0 to a decimal fraction.
12. What is the square root of 10609'

_

_- .

---_. --_ _-- _-- . ---- -. _- --

-.

_-

_

_

.. _._- ----

.

--_ .

_

_. -- _. ----_.-- -._- --- .
... --_... _- ... ---... _- _..---.__ .........•
..-

13. If 23.186 is multiplied by 7.79, how many digits come after the decimal
point'
....... -..... -... _.. _- ... --...-_.- ....... _. -- ..
14. What is the cube of 20.1'
. _-- ._-_ .. -.__ _- _ - _ .
15. Write as a decimal fraction 399 millionths.
16. What per cent of 25 is 75'
17. Divide %5 by 3.2.
18. Simplify: (1.003)" {l.3),l0l.
3.12
· lify: =
19. S Imp
iV·04
20. What Pier cent of 2 is

.
.
.
.

-_._ _-_

_

_.-

_

_- _-_.. _-_

.............................. -

%.,

-

.
_--_

_

-.. - -

.

.

-..

_

.

................................. _

.

End of Part 1. Score = No. right =
Oopyright, 1925, by the ErleDSion Division, State University of Iowa

_

_ _

.

PART 2 .
I
I 'I
Directions: Place the answer to each question on the dotted line at the right. Use the margins of·this
page for flour
~o
.
e .~.
ing. You have 10 minutes for Part 2.
".
.. .. . ')~lol
..'
Sample: Find the product :.' (a+.b,) (a-b)
~.~..:..a2_b2:
·

_------------------------~----------11I1~
1. If d is the cost per dozen, what is the cost of one 7

..................... _-

2. How many factors has 2ab 7
3. Expand (a-b) 2.
4. What are the factors of 6x2+7x+27

........................................ ll\!

5. What is the square of (x+y)?
6. Perform the multiplication: -6 (-2x-4).

~~~:~~~~~~~~::::~~~~~~~~~~~:::::~::::::: Il, A!

7. Perform the multiplication: -3x(2+5y).

•

8. Perform the multiplication:

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

~~i

········································I!,

~

:1 An

.

(a2bc4 )S.

9. Of what binomial is x +6x+9 a squareY
2

.

- -

•••••• --•••• -- •• ----.--

1
1
10. Add: -a+ b

~II

:llla
l

--

I

..............--

~~

III!

,

mill

11. Write V3mn with an exponent.
12. If cy+d 0, and c is not equal to 0, what is the value of y7
13. What are the factors of a2-b27

•.•••.•• -- .•--

••••--

--••••--

i,

Hm

--.•..----.••••------...... Will

l Hal

.
.
27a6b4 c2
14. SImplIfy: 3a2b2 c

•••••••••••••.•••••••__••.••

1
15. Add: -+n.

•

m

red!

I, n~!
----•••••----...... hlij i

A~i~

:J.

16. Add: .!-.+-!:..+..l
x
y
z
17. For what value of x is the expression X+1 without

.~ •••.••••••••.••••••••••__••__•__......:il ilia

meaning?
18. Simplify:

.

y(64) (81)a2 b16

f:J1Il~ U

_ _~••........--••--..•••--.--.--.--.----...: !J-ij It

. the form of x:
19. When x 2 - 5x +4= O'IS expressed In
how much is added to or sub tracted from -b Y

2

-b+yb -4ac ,
2a

: !l.

,"

__

__..__

1111nre,

'!h~rID

20. Write a formula which is equivalent to the following statement:

~~~t

The product of two binomials having a common term equals
the square of the common term plus the product of the common term by the sum of the other terms,plus the product of
the other terms.

~~~A

.\ Th

.~ ~I
i,In, '

'~r

~~Il

End of Part 2. Score

=

No. right

=

,~1l'n1

;Th~!~~
~~ha]

j il(1anl

~a~al

~,~~

,

~P~i!!~,"

Exami~e ea~h

bel~w

PARTS

~s

~f

Directions:
statement
and decide whether it true or false.
the statement is true, place a T
. 't on the dotted line; If the statement IS false, place an F after It on the dotted lme . Do not guess. You have 10 '
' afterl
minutes for Part 3.
.
~ Samples: All right angles have 90°.
-,
.....T .
. . ,,"'~
One point determines a straight line.
....F .

I

~

I::::

21.

Circles having equal radii are equal.

22. The lateral area of a circular cylinder is approximately 3.1416 times the altitude.

A straight angle has 180°.

""--"",

.......-'

Two straight lines can intersect at only one
point.

The volume of a prism is equal to the product of
its base and altitude.

23. If the base of a right triangle is 3, and, the altitude 4, the hypotenuse is 7.

An exterior angle of a triangle is greater than
either remote interior angle.

24. A circle can be constructed passing through any
three points.

5. The supplement of an angle of 45° is au angle
of 45°.

25. An ellipse is a special form of the circle.

6. The altitude of a triangle may be exterior to the
triangle.

26.

7. If tW() lines are parallel to a third line, they are
perpendicular to each other.

27.

All angles inscribed in a semicircle are right
angles.

A circle has two equal chords, An and CD intersecting at P. It can be proved that AP equals
PB.
28. Triangles having equal bases are to each other as
their altitudes.

8. If a diameter is perpendicular to a chord, it bisects the chord.

9. The sum of the angles of any plane triangle is

29. If two sides of a triangle are unequal the angles
opposite are unequal.

two right angles.

10. A polygon having n sides hag n-1 vertices.

30. Intermediate values not shown in a table can
often be found by interpolation.

11. The diagonals of a quadrilateral bisect each
other.

31.

The opposite angles of a parallelogram are equal. ......--

12. In the same plane two lines perpendicular to the
same line are parallel to each other.
13. Two points on a circle determine one arc only. ...-.".

33. There are 180 degrees in each quadrant.

14. The vertex of a central angle is on the circumference.

34. Equivalent figures are those which have the
same size.

15. Two circles in the same plane with centers 0 and
0' are tangent, A being the point of contact. The
line OAO' is a straight line.
16. The bases of a cylinder are congruent.

35. In a right triangle the sum of the two acute
angles equals one right angle.
36.

17. In a given plane the locus of point~ at a g~ven
distance d from a given point 0 IS the CIrcle
drawn with 0 as center and d as radius.

The sum of any two angles of a triangle is less
than two right angles.

37. In any proportion the product ot the means
equals twice the product of the extremes.

18. The locus of points equidistant from two parallel
lines is a perpendicular bisector..

38. The point (-2, 3) is in the second quadrant.

19. A rectangle is an example pf a parallelogram. ..-.....
20. On a scale of 1"-12', a distance of 42 feet is
represented by a line 4.2" long.

32. A segment of a circle is bounded by two radii
and an arc.

39. The point (5,-2) is in the third quadrant.

40. The perpendicular bisector of a chord passes
thru the center of the circle.

End of Part 3. Score

Rights minus wrongs
2

=

-- _ .

PART 4
Directions: Place the answer to each question on the dot ted line· at the right. :Use the margins of this page for fi
ing. You have 10 minutes for Part 4.
Sample:

One-half of a certain number plus one-third of the nUmber is 10. Find the number.

~12

.

....... --

..

.

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

································:··1
!
!

..............._-

~

•••••••• .. ••• .. •••

••••

• .. ••

i

8. Write a formula which gives the cost c in dollars for m miles of wire
at d dollars a pound, if one foot of wire weighs p pounds.
.
9.

.

Given a square of side S, write an equation which states that the perimeter of the square is four times its area.
.

_

.

10. N does not equal 0 or 1. If Nn-l is 1, what is n 7
11. The digits of an integer are a and b.
equals

If the product of the digits

V, what is b numerically7

12. If n books cost d dollars, what will x books cost 7

For the three problems which follow, write the equations only. Do not solve.
13. Find two numbers whose sum is 100 and whose difference is 28.
(Equations Only)

14. The quotient of two numbers, x and y, is 2, and the larger exceeds
.
the smaller by 7. Find the numbers.

.
(Equations Only)

15. The perimeter of a rectangle is 158 inches; the length is four feet
more than twice the width. Find the dimensions, x and y, of the
rectangle.
.

.
(Equations Only)

End of Part 4. Score = No. right =

.

