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Preface

The search for characteristics which distil4;1ish effective teachers

has gone on for at least two thirds of a century. It has not been

fruitful. We still do not have any way of distinguishing, in advance,

the more effective fran the less effective teachers.

Curiously, one variable, vihich at first glance seems very relevant,

has not received much attention. This variable is the degree to which

the teadher understands the material being taught.

The bibliography lists most of the recent studies. In general,

the correlations they report are low and few are significant. Also, it

should be roted that eadh of these studies is concerned with elementary

school students, although Rouse worked with a K-8 school system.

Thus we have little empirical evidence to sdbstantiate any claim

that, for example, training in mathematics for mathematics teachers will

have a payoff in increased mathematics achievement for their students.

The study reported here was designed to investigate this prOblem at the

high school level.

In planning this study, it was decided to work with teadhers of

the ninth grade beginning alg6bra course, partly because the pool of

teachers for this course would be larger than for any other high sdhool

course. Another reason for this decision was that it was felt that

variation in topics and emphases, fram textbook to textbook, would be

less for this course than for any of the following courses.

4
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Chapter 1

DEVELOPMENT OF TESTS

Two sets of tests were needed, one to be administered to the teachers and

the second set to be administered to their students.

In the teacher tests, two levels of algebra understanding were mtasured.

One level was that of tne algebra of the real nuMber system, to which the ninth

grade high school algebra course is largely devoted, and the other was the level

of the abstract algebra of groups, rings, and fields. It was hypothesized that

the first would be more closely related to student achievement than the latter.

During the spring of 1969, 133 items dealing with the algebra of the

real nuMber system were assembled. Most of them were taken from the SMSG test

item files, but a few were written for the purpose. These items were placed

in three pilot tests. During the surne, of 1969, the directors of a nundber of

NSF Summer Institutes cooperated by locating volunteers, among their partici-

pants, to try these pilot forms.

The caspleted tests were returned to SMSG headquarters where the usual

item statistics were computed. Making use of these statistics, two tests were

constructed, Algebra Inventory, Form A and Algebra Inventory, Form B. These

are reproduced in Appendix I.

Items for these two tests were chosen so as to make them as parallel as

possible, but an empirical test of parallelism was not carried aut. Form A

was not used in this study, but was made available in the summer of 1970 to

those Institute directors who wanted to use it as a Faetest.

Summary scale and item statistics for Form Bp for the population of tea-

chers included in the study, are found in Appendix II. Similar statistics, but

for a different set of teachers, for Form A are also in Appendix II.

During the 1969-70 academic year, the Abstract Algebra Inventory, Form C

was constructed. A total of 36 items concerning groups, rings, and fields

were written and asseMbled into two pilot tests.* A considerable number of

The assistance of Mr. J. Walter Green in this is acknowledged with thanks.

The assistance of Mr. Nornan Kaplan in constructing this Abstract Algebra
Inventory is acknowledged with thanks.

61



mathematicians,
from all sections of tne country, cooperatea ay locating ap-

propriate students in their institutions and administering
to then one or the

other of these two pilot tests.

The completed tests were returned to SMSG headquarters and processed as

were the other algebra pilot tests, and the item statistics were used in

choosing items for the Abstract Algebra
Inventory, Form C. The test itself

is reproduced in Appendix I; While scale and item statistics,
computed on the

population of teachers included in the study, are found in Appendix II.

Two criterion tests, for administration to the students at the end of the

ninth grade, were constructed. One was devoted to algebraic computation and

the other to understanding
of algebraic concepts. In eaCh case, items from

appropriate NLSMA i7r...ales were used. These tests, Mathematics
Inventories III

and IV, are reproduced in Appendix I; while scale and item statistics, computed

on s stratified :andom
sample of the students

involved in the study, are found

in Appendix IT,

In order to be able to take into account differences, between students,

in initial mathematics
achievement and in basic mental ability, two batteries

of tests, Mathematics
Inventories I and II were prepared for administration to

the students at the beginning of grade nine. The first of these consisted of

four NLSMA scales, Y307, Y308, Y311, and Y3121 described in NLSMA Reports, No.

2, which had been found in earlier exploratory
studies to be good predictors

of mathematics
achievement in grade nine. Mathematics

Inventory I is reproduced

in Appendix I and scale and item statistics,
computed on a stratified randam

sample of students, are found in Appendix II.

Mathematics
Inventory 11 contained three tests chosen from the Kit of

Reference Tests for Cognitive Factors, namely R4, Necessary Arithmetic Opera-

tions Test, I-1; Letter Sets Test; and 11-3, Wide Range Vocabulary Teat.

These cognitive tests were chosen as additional predictors of achievement

in algebra. Mathematics Inventory II is not reproduced here, but scale statis-

tics for a stratified random sample of students are found in Appendix II to give

a more detailtd picture of the student population.

French, John W., Ruth B. Ekstrom, and Leighton A Price. Kit of Reference

Tests for Cognitive Factors (Revised 1963). Princeton: Educational Testing

Service, 1903.
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e- Chapter 2

CONDUCT OF THE STUDY

Professor Jon Higgins, a meMber of the SMSG research staff, attended a

meeting, December 11-13, 1969, of the directors of the 1970 NSF Summer Institutes.

He reviewed the plans for the study. They were favorably received, and most

of the directors agreed to cooperate with the studY.

In March 1970, a letter was sent to the directors, asking for the names

and adresses of those high school teachers selected for participation in their

Institutes. Also, each director was qqked to write to each of his participants,

urging him to cooperate in this study. It seems likely that these letters from

the directors increased the willingness of the teachers to cooperate.

As soon as a list of participants was received from an Institute director,

a letter, including an application form, was sent to eadh teacher on the list.

As soon as a completed application form was received at SMSG headquarters, the

information on it was keypunched and an identification number was assigned to

the teacher. By June, there were 492 teachers who planned to attend one of

the Institutes and also to participate in the study. However, as will be dis-

cussed below, there was steady attrition during the study, and the final count

dropped to 308.

In June, the punched cards were sorted by Institute and a list was prepared

for each director of those of his participants Who were to be included in the

study. This was sent, with a covering letter concerning the testing program,

to the directors in July.

The directors arranged for the administration, near the end of the Insti-

tute, of the Algebra Inventoiy, Form B and the Abstract Algebra Inventory, Form

C. The answer sheets were then returned to SMSG headquarters for scoring.

The fall battery of student tests, together with student answer sheets

and a Manual of Instructions for the teacher, was mailed to each teacher at

the end of the summer. After the tests had been administered, the answer sheets

were returned to SMSG headquarters.

The answer sheets, designed for optical scanning, provided spaces for

240 responses to multiple choice items, more than enough for both the fall

and spring tests. There also was provision for indicating the student's name,

sex, and grade and for the teacher's identification number.

During the academic year, these answer sheets were inspected to make sure

1
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the teacher identification
numbers were correctly indicated, that instructions

for marking answers bad been correctly
followed, etc.

During the academic year, the teachers were asked about the algebra text

they were using. The responses to this inquiry showed that almost all of the

texts could be classified as Imodern."

The answer sheets were returned to the teachers late in z.he spring together i

with the spring tests. The first test was to be administered between three and

four weeks before the end of school and the second within the next week. After

both tests were
administered, the answer sheets were returned to SMSG head-

quarters, where they were checked over once again. During the summer of 1971,

the individual item responses were tranferred to magnetic tape.

As mentioned above, of the original 492 teachers Who were accepted for

this study, only 308 were included in the final analysis. The other 184

were withdrawn -ior a variety of reasons, as indicated in Table 1.

TABLE 1

Reasons for Attrition

1. Did not attend summer institute as planned.

2. Teadher not assigned any beginning algebra classes.

3. Students at the wrong grade level.

4. Students absent
for one or more of the inventories.

5. Students dropped out of beginning algebra class.

6. Teadher did not teach second semester of course.

7. Team teaching situation.

8. Student teacher for part of the ccurse.

9. Invalid tests because of distracting testing

conditions or improper timing.

10. Post-tests misplaced at the school.

11. Teacher didn't administer the post-tests because

he did not feel it covered the content of the course

he had taught
during the year.

12. Ftst-tests not aohninistered because of year-end rush.

13. Teadher felt post-tests were invalid because of

extreme absence
during the year, or because of excess

shifting of classes to meet HEW requirements.

9



Chapter 3

DATA ANALYSIS

The first step in the data amaysis was to eliminate the records of those

students Who failed to answer at least one item in each of the two fall test

batteries and the two spring tests and also of those students at the wrong grade

level.

Next, two of the remaining students were chosen at random for each teacher,

and their records were copied on another tape and used in the item and scale

analyses reported in Appendix II.

Tbe next step in the analysis was to compute for eadh student, from his

item responses, a score, M, on the fall mathematics test (in Mhthematics

Inventory I), a score, R, on the arithmetic reasoning test, a score, I, on

the induction test, a score, If, on the verbal test, a score, Cy on the spring

algebraic computation test, and a score, N, on the algebraic non-computation

test.

These scores were then used to compute teacher sCores. Since the effects

of teachers might be different on male students than on female students, two.

sets of scores were computed. The first of these was mC, the average over

all male students in the teacher's class, of the student C scores. Next fC

was computed as the average over all female studente in the teacher's class,

of their C scores. The teadher scores mN ru fN were defined similarly.

Variations, from teadher to teacher, in these scores could not, of slourse,

be ascribed solely to differences between the teachers. Some of it could be due

to variations in the initial status of the classes. To take this into account,

fOur more pairs of teacher scores were computed, mM and fM, mR and fR,

mI and fI, and MV and fV.

Next, the regression of mC on mM, mR, ml and mV was computed. The

regression ftnction is displayed in Appendix III, together with summary statis-

tics on each Of these five variables. Fram this regression function, a "pre-

dicted male comvutation" score PmC, for eadh teacher was obtained by insert-

ing in the function the values of mM, mil, ma and my for that teacher.

Although four separate NLSMA scales were included, they had previously
been found to correlate in the high fifties and low sixties, so they were com-
bined here into a single test,

*10
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Fran this an "effectiveness for male students in computation" score, EmC,

was obtained from the equation:

Erie = mC - PmC.

The similar score, EmN, was camputed, again using the teacher scores

derived from the male students. The regression fUnction for mN ir displayed

in Appendix III.

The teacher scores EfC and EfN were next computed: this time using

the teacher scores derived from the female students. In order to test the hy-

pothesis that teadher understanding of the sUbject matter is positively related

to student learning, the correlations between these effectiveness scores and

the teacher scores in algebra were computed and are displayed in Appendix IV.

Then a stepwise regression of each of the four effectiveness scores on the two

teacher algebra scores was carried out. The summary tables for these analyses

are also displayed in Appendix IV.

11
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Chapter 4

DISCUSSION

Before discussing the results of the statistical analyses, it is essential

to point out that this study was limited in several respects and that, there-

fore, generalizations should be drawn from the findings only with great caution.

In the first place, it should be noted that the teachers involved in this

study were far from a cross-section of the total teacher population in this

country. Each had applied for, and been accepted to, an NSF Summer Institute

and, in addition, had volunteered to participate in an experiment in which his

understanding of various aspects of algebra would be tested.

In the second place, the study was restricted to student achievement in a

ninth grade algebra course. Whether similar findings would have resulted from

an investigation of fourth grade or seventh grade mathematics, or tenth grade

geometry, or a twelfth grtde Advanced Placement calculus course, is impossible

to say.

Finally, the criterion variables mere restricted to computation in and

understanding of the algebra of the real nuMber system. No measure of problem-

solving ability was included, nor were any measurements taken of affective

variables.

This is not to say that the results of this study can be dismissed as being

too specialized. The set of teachers wishing to improve themselves profession-

ally is a very substantial sdbset of the total set of teachers in this cauntry.

There is nothing in the literature to suggest that findings about teacher ef-

fectiveness in algebra courses are dramatically different from those in other

1

kinds of mathematics courses. While good achievemeit in computation and compre-

hension may not be sufficient conditions for good achievement in problem solv-

ing, they do seam to be necessary conditions.

Turning now to the results, we Observe first that the regression analyses

reported in Appendix III demonstrate that the predictor variables included in

Mathematics Inventory / and in Mathematics Inventory II were well chosen, and

that the predicted scores, and hence the effectiveness scores, are quite meaning-

ful. The standard deviations of the four effectiveness scores, displayed in

Appendix 4, are large enough to demonstrate that there was indeed a sdbstantial

variation among the teadhers in their effectiveness.

Correlations between the effectiveness scores are displayed in Table 2

va
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below. Svidently the effectiveness of teachers with male students is not sub-

stantially different from their effoCtiveness with female students.

TABLE 2

Correlation katrix of Effectiveness Scores

M.-COMPUTAT ION
M-NONCOMPUTATI ON
F-COMPUTAT ION
F-NONCOMPUTATI ON

1

2
3
4

1
1.00

2
0.68
1 On

3
0.67
).44
1.00

4
0.51
0.67
0.62
1.11

The most significant information, of course, cames fram the regressions

of the effectiveness scores on the two teadher scores. These indicate that

teacher understanding of modern algebra (groups, rings, and fields) has no sig-

nificant correlation with student achievement in algebraic computation or in

the understanding of ninth grade algebra. Teacher understanding of the algebra

of the real nuMber system has no significant correlation with student achieve-

ment in algebraic computation. However, teacher understanding of "te algebra

of real number system does have a significant positive correlation with student

achievement in the understanding of ninth grade algebra, Nevertheless, while

this correlation is statistically significant, it is so small as to be edi,

ally insignificant.

These results were not completely unexpected but were nevertheless sur-

prising. Attempts to reconcile these negative results with the widely-held

belief that teacher understanding is important for student achievement pro-

duced only the suggestion that there may be a (fat-off point such that increases

in teacher understanding above this aut-off point do not lead to increased stu-

dent achievement. Presumably, the great bulk of teachers involved in this study !
4

would have been above any such out-off point.

If it were required that recommendations about teacher training be forua-

lated on the basis of the findings of this study, with a clear understanding

that no further information about teacher effectiveness would ever be obtained,

the task would be quite simple. The non-significant relationship between the

teacher modern algebra scores and student achievement would suggest the recam-

mendation that courses not directly relevant to the courses that they will

teach not be imposed on teadhers. The small, but positive, correlation between

teacher understanding of the real number system and student achievement in

ninth grade algebra would lead t) the recommendation that teachers should be

provided with a solid understanding of the courses they are expected to teach,



oUt 'Gnat selectlon and retentlon of teacters snould not welgtt tnis understand-

ing as heavily as actual classrooms performance.

It would be much more sensible, however, to recommend that recommendations

about teacher training be postponed until fUrther information became available,

to overcome same of the limitations of the present study mentioned above. This

study has demonstrated that, thanks to the cooperation of NSF Summer Institute

directors, substantial numbers of teachers can be persuaded to participate in

a study of their own effectiveness as teachers. It would seem appropriate to

exploit this fact in order to obtain information about teachers at different

grade levels. Also, a broader spectrum of teacher variables and of student

criterion variables should be used. For the latter, a source Which can be

d awn on is the series of NLSMA Reports, but the use of criterion variables not

in luded in the NLSMA battery should not be precluded. For the former, the

literature does not offer as much in the way of pramising leads; but there are,

in this country, substantial nuMbers of researchers on teadhing and teacher

effectiveness whose suggestions should be solicited.

14
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SCHOCt MATHEMATICS
STUDY GROUP NAME:

ALGEBRA INVENTORY

FORM A

Instructions

In this booklet there are some questions about the

real nuMber syttem and same other related algebraic systems.

Eadh question has five answer choices labeled (A) through

(E). Circle the letter in front of the answer you choose

for eadh question. Ute blahk space in the booklet for any

scratch work.

fall will have 50 minutes to answer these questions.

16
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1. Using the least number of properties, which of the following must be
used in showing that a(b + c) and (c + b)a are numerals for the
same nuMber?

I. Commutative property of addition

II. Commutative property of multiplication

III. Distributive property of multiplication
over addition

(A) I only

(B) II only

(C) III only

(D) I and II only

(E) I, TI, and III

2. If x < 01 ix = (?)

(A) -x
2

(B) -x

(C) -Ixi

(D)

(E) None of these

3. Which of the following statements is (a7a) true?

I. No irrational number has a rational square root.

II. No rational number has an irrational square root.
,

III. The square of every rational nuMber is rational.

IV. The square of every irrational number is irrational.

(A) I only

(B) IV only

(C) II ami III only

(D) / ami III only

(E) II and IV only



4. 0.213

(A)
213

999

(B)
213

1000

(c)
213
1001

(D) O. is an irrational nuMber

(E) None of these

A set A is DENSE in a metric space M if for any point x in Mp we can

find a point a in A which is arbitrarily close to point x. Use this

definition to answer the following question:

5. Which of the following sets is (are) dense in the interval 0 <x < 1?

I. The set of all rationale of the form .

II. The set of all rationals of the form
n -

III. The set of all reals in 0 <x < 1, EXCLUDING
set II.

(4) None of these

(B) II only

(C) ni only

(B) ZaMItonly
(B) i, II and /II

15



6. Which of the following sets may be placed in one-to-one correspondence
with the set of all positive RATIONAL numbers?

I. The set of all
inclusive.

II. The set of all'
not including

rational numbers between 0 and 1,

rational numbers between 0 and 1,
0 or 1.

III. The set of all rational numbers with numerator 1.

(A) None of these

(B) II only

(C) III only

(D) I and II only

(E) I, II and III

7 Which of the following is the absolute value of x - y for x < y?

(A) lx1 - lyi

(B) x y

(C) x - y

(D) -(x Y)

(B) - x)

8. One of the factors in the product 785 x 786 x 787 is to be decreased by
1. Which factor should be changed to produce the greatest decrease in the
product?

(A) 785

(B) 786

(C) 787

(D) 785 or 787

(E) Changing any factor will Wive the same effect.

19



9. If x and y are real nuMbers, and if y = 3x + 1i. 'What is the
minimum value of y?

(A) .0)

(B) -2

(C) 0

(D) 2

(E) 4

10. Find all integers n such that

2u + 1 4n + 1 3n + 2

The sum of these integers is

(A) 12

(B) 14

(C) 15

(D) 18

(E) 22

11. What are the values of c for vhiCh x
2

+ 2x + c = 0 has roots
yid& are not real?

(A) c < -1

(B) c < 1

(C) c> -1

(D) c > 0

(E) c > 1

20

17
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12. For what value of m does the following system of eqvptions have no
solution?

mx + 6y = 6

6x + 4y = 7

(A) 3

(B) 4

(C) 8

(D) 9

(E) 12

13. The solution set of the equation

x5 - 2x - 3x . 0

14. The equation x3 - x - 1 = 0 has a root in which one of the following
intervals?

(A) -2 x < -1

(B) -1 < x < 0

(C) 0 < x < 1

(D) 1 < x < 2

(E) 2 < x < 3



15. Which of the following is a graph of Ix( > Ix + 11?

(A)

(B)

(C)

(D)

(E)

1
-1

2

ani4
0 12

0.m..<0

-1
1 10 12

ow-
1-1 g

4111101411111=41111.
10 g 1

10 1
2

None of these

-1 - 1
2

16. The polynomial x
2

4- 4x - 16y
2

4- 4 is factoreble over the set of all

I. Real nuMbers

II. Rational nuMbers

III. Integers

(A) I only

(B) III only

(C) I and Il only

(D) I) II and III

(E) None of these

17. Let 4 = x and A = x + 1. Which one of the following is equal to2x + 1?

(A) ii77113

a + b
2

(C) a + b

(D) b - a

b2

22

19



18. The equation x 3 = 167-77r has

(A) no roots

(B) exactly one root

(C) exactly two roots

(D) exactly three roots

(E) more than three roots

19. Mist is the minimum degree for a polynomial with real coefficients and

zeros 2 + io -2 + 1, 2 - 10 1 + i?

(A)

(B) 5

(a) 6

(D) 7

(E) 8

Although the two best known systems of numerical notation are the Hindu-

Arabic and the Raman, many other systems have been used or proposed. A

system suggested by the Englishman, J. Colson, is an interesting modifies-

tion of our ordinary system; it retains all the usual place-value features

of the decimal system but dispenses with the digits 6, 7, 8, and 9.

This is accomplished by the use of the syMbols T, a, C, and 1, Which

are called the inversions of 1, 2, 3, and 4, and which represent the

negatives of the normal digits (e.g. ti -4). Counting proceeds: 1, 2,

3, 4, 5, VI, II, la, 11, etc., where Itt is understood to mean

10 + (-4) . 6.

Use this system to answer the next question:

20. i would be

(A) -66

(B) -34

(c) -26

(D) 66

(E) -43

20



21 . If a relation R defined on a set S is transitive, then it

(A) must be reflexive (only)

(B) must be symmetric (only)

(C) must be both bymmetric and reflexive

D) cannot be reflexive

) none of the abave(E

22. In base three, an even number may end in any digit. (For example, 2,
11, and 110 are all even.) For WhiCh of the following bases is this
also true?

(A) none of

(B) I and I

(C) I and III

(D) II and III

(E) I,IIandI

them

only

only

only

II

I. Five

II. Seven

III. Twelve

23. Following are statements about the set of negative integers, i.e.
(-1, -2, ... 3. Which of these statements is FALSE?

(A) If a, b, and
then a divides

(B) If a$ b and c are negative integers with b > c, and a
divides b and a divides c, then a divides a - b.

(C) No negative integer, except -1, has a multipaicative inverse
in the set of negati e integers.

(D) No negative integer has an additive inverse in the set of
negative integers.

(E) The set of negative integers can be put in one-to-one
correspondence with the set of all rational numbers.

c are negative integers and led divides bc,
b or a divides c.

4



24. Using mathematical induction or any other method, determine which of
the following statements is FALSE for sane natural number n.

(A) 1
2

+

(B)

(C)

(D)

(E)

32 52
+ (2n - 1)2 = 1:11211".3---"2-(31-1/4.13

1 + 3 + 5 + 7 + + (2n - 1) = n2

12 + 22 + + n2 n(n + + 1)

n2 + 1 > n

None of these

25. If z divides both x + y and x - y, then z need NOT divide

(A) 2x

(B) 2y

(C) x2

(D) x2 - y2

(E) z divides all of the above

26. If 5 is a factor of 3y and 5 is a factor of 4x, then for whichof the following is 5 not a factor?

(A) y + x

(B) 3y + 4x

(C) (3)(4) 4. (Y)(x)

(D) (3y)()x)

(E) 4y + 3x

25
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27. The set (-10 1) is closed under which of the following operations?

I. Addition

II. Multiplication

III. Squaring

(A) I only

(B) II only

(C) I and II only

(D) II and III only

(E) I, II and III

28. If the function f : x x + 1 has the domain (x : 0 < x < 2) and the

function g : x 2x - 1 has the domain (x : 2 < x < 4), what is the

domain of the composite function gf : x -ogkf(x)) = 2x + 1?

(A) (x : 0 < x < 2)

(B) (x : 1 < x < 3)

(C) (x : 0 < x < 1)

(D) (x : 1 < x < 2)

(E) (x : 2 < x < 3)

29. If f is a function which maps real numbers into real numbers, and f

is defined by f(x) = then the domain of definition is

(A ) (x I x -1)

(B) (x I x < 21)

1,
(C) (x I x < -1 or x >

3

(D) (x -1 < x <

(E) (x I x > -1)

NIL



30. Which of the following is a sketch of the graph of lx1 = lyl 4. 1?

(A)

(c)

(E)

(3)

(D)

-214

-OPP



31. If f(x) = f(-x),

(A) (0, 0)

(B) the x-axis

(C) the y-axis

(D) the line y = x

(E) the line y = -x

then the graph of f(x) is symmetric with respect to

32. Let f be defined by the formula

f : x 2x - 3

for all real x.

Then the inverse of f is defined by

f
-1

:

f
-1

:

1
2y - 3

y

f y -) -2y 4. 3

f
-1

y
2

None of these

y -2

25
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33. On the right is the graph of a function

which is defined for all
real values of x. Which

of the following is the
graph of the inverse
function of f?

(A ) (B) f
-1(x)

(D)

(E) None of these: f has no unique inverse.

26



Uee the following defined functions to answer the next qaestion.

I.

g(x)

{-1, x < 0

Op x = 0

10 x > 0

II. xp x > 0
h(x)

-1, x < 0

III. zp 0 < z< 2
R(z) =

-1, -1 < z < 0

IV. I-1, -1 < x < 0
Q,(x) =

x, 0 < x < 2

V. 1, t < 0

h(t) = Op t = 0

-1, t > 0

34. Which of the above defined functions have the same domain and symmetric
graphs with respect to the x-axis?

(A) III and IV

(B) II and IV

(C) I and V

(D) II and III

(E) IV and V
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The following four problems all refer to these sets:

I. (-1,1)

II. (0,1)

III. (n n is a positive integer)

IV. fia : n is an integer)

1. Which of the above forms a group under addition?

(A)

(B)

(C) III

(D) IV

(E) Nbne of them

2. Which of the sets forms a group under multiplication?

(A)

(B) II

(C) III

(D) IV

(E) None of them

3. Which of the sets forms a ring under addition and multiplication?

(A)

(B) ii
(C) III

(D) IV

(E) None of them

4. Which form a field?

(A)

(B) II
(C) III

(D) IV

(E) None of them

29
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The set of integers (1, 5, 7, x) is a group under multiplication
mod 12. Whet is x ?

(A) 0

(B) 2

(C) 3

(D) 11

(E) 12

Let S be an infinite set. Consider the following statements:

1

I.

vt.

If a maps S onto S, then 0 is 1-1.

II. If a is a 1-1 map of S.irto itself,
then a is onto.

Which of the following is correct?

(A) I is always true, but Il may:be false.

(B) II is always true, but I may be false.

(c) I and II are always false.

(D) I and II are always true.

(E) None of the above

33
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7. Consider the Cartesian product AXB, the set of all ordered pairs

(sob) such that a e A, and b e B. Which of the following

statements are true?

I. For any set A and the null set 0, A X 0 = 0 x A.

II. For any set A, A x (b) = 03) x A.

III. For any 2 sets A,B ; AxII=BXA.

(A) I only

(B) II only

(C) I and II only

(D) I, II, end III

(E) Neither I, II, nor III is true.

8. Let R be a commutative ring. Which of the following impay that R

is an integral domain?

I. R is a division ring.

II. R is a field.

III. If a 14 0 then ab = etc implies b = c.

IV. R is finite.

(A) I only

(B) I and II only

(C) I, II, and III only

(D) I, II, III, and IV

(E) None of them

31



9. If x and y are real nunbers, and if y = 07710 what is the

minim= value of y?

(A) -co

(B) -1

(C) 0

(D) 1

(E) 3

10. The following systems of inequalities

11.

x + y 0

2 2
x y < 0

is equivalent to

(A) 0 < x < y

(B) 0 < y < x

-x < y < x

(D) -y < x < y

(E) -x < y < 0

If the two solutions of x
2

+ bx + 1 = 0 are real and unequal, whieh

of the following describes all possible values of the constant b?

(A) b

(3) b > 0

(C) b > 1

(D) b < -2 and b > 2

(E) -2 < b < 2
35



12. Consider the set Zm of integers mcdulo mo together with the

operations of addition and multiplication. For which value of m

is ZM a field?

(A) 6

(B) 7

(C)

D) 9
(4 lo

13. Let H be a sUbset of a group G. Suppose

(p) aob e H ===* ab e H

(q) a e H

Then

(A) if (p) and (q) hold, H is a sagroup of G if and only if

G is finite.

(1) if (p) and (q) hold, H is a subgroup of G.

(C) (p) and (q) do not imply that H is a subgroup of G.

(E) Nbne of the above

14. Let G be a non-commutative group under o and let a' be the

inverse of a under * If a x = bo then x = ?

(A) a's b

(B) b * a'

(C) b'e a

(D) a 4, b'

(E)

36
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15. Which of the following is a graph for 3x > 5x?

(D)

(E) None of these

1411NOMINI
-1 0 1

1 1

low

16. The polynomial y - 2 + a
2
- 2ay is factorable over the set of all

I. Real nutbers

II. Rational numbers

II-. Integers

(A) I only

(B) III only

(C) I and II only

(D) I, II and III

(E) None of these

17. If x + y = 1 and x2 + y = 5, which of the numbers below is a

possible value for x
2

- y ?

(A) 1

(B) 2

(c) 3

(D) 4

(E) 5

314
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18. The equation x + 5 = 4-7477; has

(A) no roots

(B) exactly one root

(C) exactly two roots

(D) exactly three roots

(E) more than three roots

19. What is the minimum degree for a polynomial with real coefficients amdzeros 1 + i, -1 + i, 1 - i, 2 + i?

(A) 4

(B) 5

(c) 6

(D) 7

(E) 8

AlLhough the two best known systems of numerical notation are the Hindu-
Arabic and the Roman, many other systems have been used or proposed. A
system suggested by the Englishman, J. Colson, is an interesting modifica-
tion of our ordinary system; it retains all the usual place-value features
of the decimal system but dispenses with the digits 6, 7, 8, and 9.
This is accomplished by the use of the symbols T, a, c, and st, which
are called the inversions of 1, 2, 3, and 4, and which represent the
negatives of the normal digits (e.g. t = -4). Counting proceeds: 1, 2,
3, 4, 5, 11T, 1C, la, 11, etc., where lq is understood to mean
10 + (-4) = 6.

20. One of the claimed advantages for this system is that it makes arithmetical
computations easier, if one is familiar with the algebraic laws of posittve
and negative numbers.

In the Colson notation, what is the answer to the following subtraction
problem?

(A) . 33T

(B) 211

(C) 211

(D) 3E1

(E) It is impossible to compute.
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21. If a relation R defined on a set S is symnetricp then it

kA) must be reflexive (only)

(B) must be transitive (only)

(C) must be both reflexive and transitive

(D) cannot be reflexive

(E) none of the above

22. In which of the following bases is the computation 11 x 101 =1111
correct?

(A) I only

(B) III only

(C) I and III only

(D) 11 and III only

(E) I, II, and III

23. Following are statements about the set of natural nudbers, i.e.
(11 2, 3, ...). Which of these statements is FALSE?

(A) If ap b and c are natural numbers and a divides bc, then

a divides b or a divides o.

(B) If a, b and c are natural numbers with b> cp and a divides

b and a divides c, then a divides b - c.

(C) No natural nudber, 4 .cept 1, has a multiplicative inverse in the

set of natural numbers.

(D) No natural =Tiber has-an additive inverse in the set of natural
numbers.

(E) The set of natural numbers can be put in one-to-one correspondence
with the set of all rational nudbers.



24. If the sum of the first N positive integers is 100 less than the awn
of the next N integers, find N.

(A) 8

(B) 10

(C) 20

(D) 100

(E) 200

25. If n is a prime number, then n + 7 is necessarily

(A) prime

(B) composite

(C) even

(D) divisible by 7

(E) none of these

26. If a and b are the same or different prime nudbers, then whidh of
the following may be concluded?

(A) a x b cannot be a prime number.

(B) a - b cannot be a perfect square.

(C) a b cannot be a whole number.

(D) a X b must be an odd number,

(E) a + b must be an odd number.

40
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27. The set (-1, 0, 1) is closed under which of the following operations?

I. Addition

II. Multiplication

III. Squaring

(A) I only

(B) II only

(C) I and II only

(D) II and III only

(E) 12 11 ani III

28. If the function f x-*x + 1 has the domain (x : 0 < x < 2) and the
function g x -2x - 1 has the domain (x : 2 < x < 4), what is the
range of the composite function gf : x g(f(x)) . 2x + 1?

(A) (y : -1 < y 3)

(B) (y : 1 < y < 3)

(C) : 1 < < 5)

(D) (Y : 3 < Y < 5)

(E) (Y : 3 < Y < 7)

29. If f is a function which maps real numbers into real numbers, and

if-1SF-
x + 3'

f is defined by f(x)

(A) (x 1 x -3)

(B) ix 1 x 0)

(C) (xj 0 < x < 3)

(D) (x I -3 < x < 01
(E) (x I x < -3 or x > 0)

then the domain of definition is:

38



30. Which one of the following is the graph of Ix! + lyl = 6?

(A) (B)

42
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31. If Figure I is the graph of f(x), then Figure II is the graph of

Figure I

(A) f(-x)

(B) -f(x)

(C) -f(-x)

(D) f(x - 1)

(E) f(x) - 1

-1
32. Let f be defined by the fornula

-1
f : y -2y + 3

Then the function f is defined by

- x
(A) f : x

.3
2

(B) f : x - 2x - 3

1(e) f : x
-2x 3

3 - x
(D) f : x x 2

(E) None of these

4o
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33. On the rielt is the graph of a
function which is defined
for all real values of x.
Which of the following is

the graph of the inverse
of f?

(A)

f(x)

(E) None of these.

lii
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Use the following defined functions to answer the next question:

I.

V.

q(x)

h(t) =

-1 < x < 0
x, 0 < x < 2

1

1, t < 0
0, t = 0

-1, t > 0

34. Which of the above defined functions have the same rule and the same

domain?

(A) III and IV

(B) II and IV

(C) I and V

(D) II and III

(E) IV and V

45
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1. To show that (5 + 3) + 2(7 + 1) is equal to 5 4- (3 + 1 2 + 7 2) we
must make use of all of the following properties EXCETT the

(A) commutative property of addition

(B) associative property of addition

(C) commutative property of multiplication

(D) associative property of multiplication

(E) distributive property of multiplication over additian

2. The negative square root of x
2

is

(A) -1x1

1

(B)

(c) 477
(D) 1-xl
(E) -x

3. Choose the statement which is NOT true.

(A) Not every real number is a rational number.

(B) EVery rational number is a real number.

(C) Every repeating decimal is a rational number.

(D) Zero is a number that is both rational and real.

(E) The square of eve4 irrational nuMber is a rational nmtber.

47
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4. 0.41T

(AN 12E1
/ 999

(B) .2111
1000

423
" 1001

(D) 0:U3 is an irrational nuMber.

(E) None of these

A set A is DENSE in a metric space M if for any point x in M0 we can
find a point a in A which is arbitrarily close to point x. Use this
definition to answer the following three questions.

Which of the following statements is (are) true?

I. The set of all rational nuMbers with numerator 1
1

is dense in the real interval 05x 5E.

II. The set of all rational nuMbers is dense in the
set of all real numbers.

III. The set of all ordered pairs (iS100 §..), where t

and (T are rationals, is dense in the coordinate

plane. (The set of all ordered pairs (x0y), where

x and y are real.)

(A) None of these

(B) II only

(C) I and II only

(D) II and III only

(E) I, II and III 48
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6. Which of these sets can be put in one-to-one correspnndence with the set

of natural numbers?

I. The set of all even natural numbers.

Il. The set of all multiples of 10100.

III. The set of all prime natural nutbers.

IV. The set of all rational numbers.

(A) I only

(B) IV only

(C) I, II and III only

(D) I, II and IV only

(E) I, II, III and IV

7. Which of the following statements is true for all real x and Y?

8. In the formula N =b go if both b and g are doubled and b is

greater than go N

(A) remains the same

(B) is doubled

(C) is increased but not necessarily doubled

(D) is decreased

(E) may be either increased or decreased depending on the values of
b and g

49



). Let G be a group of n elements and let e represent the identity

of G. If a is any elenent in G, then which of the following

must be true?

(A) =- 8

an-1 = a

n
(C) a = e

n-1
a(D) = e

(2) Nbne of the above

10. If a set S is a commutative group under some binary operation +,

and also a commutative group under a different binary operation X ,

then S must be?

(A) a field

(B) an integral domain

(C) a commutative ring

(D) a division ring

(E) None of the above

11. What is the multiplicative inverse of the element [11] of Z32, the

set of all integers modulo 32?

(A) Dl

(B) [5]

(c) [11]

0:0 (21]

(M) Nbne of the above
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12. If the system of equations

x =
3

y - 6x . 6k

y = 6 - 2k

is consistent, then k = (?)

(A)

(B)

(0)

(D)

(E)

3

1

1

3

3

13. The solution set of
14-

Y
2

- Y - 1 =
3

- 34

is

(A) (10 10 io -1)
(B) (0, 1, -1)

(C) (1, -1)

(D) (1)

(E) (01

14. The real root of 2x3 + 5x2 + 9x + 5 = 0 lies between

(A) 3 < x < 4

(B) 2 < x < 3

(c) 1 < x < 2

(D) 0 < x < 1

(E) -1 < x < 0

48



15. Consider the set of all polynomials of the Dorm

n-1ax a
n

x
-1n

a
1
x a

0'

where 80, al, an are real and additions subtraction, and

multipdication operate in the usual manmer. 'This system has a structure

which most resembles the stricture of

(A) the set of positive integers under these operations

(B) the ring of integers

(c) the field of rational nutbers

(D) the field of real numbers

(E) the field of complex numbers

16. Which of the following sets, together with its usually deflned addition

and multiplication, does not form a field?

(A) the rational numbers

(B) the complex numbers

(C) the set of polynondals with rational coefficients

(D) the set (0,1) (addition and multiplication mod 2)

(E) Each of the above is a field.

17. Consider the set of all subsets S of aame non-empty set U p together

with the operations of union (U) and intersection ( n ) The set of

all such subsets, S p together with addition defined as union and mmIti-

plication as intersection, is not a field because

(A) there is no additive identity.

(B) multiplication does not distribute over addition.

(C) it is not closed under addition.

(D) there are no multiplicative inverses.

(E) there is no order relation.
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18. Let = f(a,c), (b,b), (c,a))

g = ((a0b), (b$c), (cla))

Compute f * g where 'V denotes function compostionl defined by.

f g =

(A) ((a,a), (b,b), (c,c))

(B) ((ale.), (blc), (c2b))

(C) ((alb), (b2a), (c2c))

(D) [(ale), (b2a), (csb))

(E) None of the above

19. Let R end 5 be rings. Let 0 be a homomorpbism of R into S.

Let

K = (r e R I 0 (r) = 03

Which of the following are true?

I. K is a subgroup of R umder addition.

U. If a c K., then for ell r C R0

re e K and ar e K.

III. If K = (0) then the map 0 is onto.

(A) I only

(B) I and II only

(C) 12 11$ and III

(D) II and III only

(B) None of the above
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ROA Ulich of the following rings are not integral.damains?

I. All polynomials over the rationals.

II. Integers mod 7.

III. Integers mod 6.

(A) I only

(B) I and II only

(C) I, II, and III

(D) II and III only

(B) III only

21. Which of the following groups must be commutative?

A group containing four elenents.

II. A group containing a prime number of elements.

III. A group whose elements are countably infinite.

IV. A group whose elements are uncountably infinite.

(A) I and III only

(B) I and II only

(C) I, II, and III only

(p) II, III, and IV only

(E) II and IV only
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.22. Suppose S is a set consisting of N elements. How many-distinct

1-1 mappings of S onto itself are there?

(` 1

(B) 21/

(C) N2

(D) N!

(E) None of the abov..:

23: Let R be an integral domain. The "characteristic" of R is the

smallest positive integer N such that Nb = 0 for some be Ft,

b 0. Which of the following are true?

I. If R is of characteristic p then

pa = 0 for all x E R.

The characteristic is either 0 or a

prime nudber.

(A) I only

(B) II only

(C) I and II

(D) Neither I nor II is true.
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24. A group G having 10 elements has a proper subgroup S. UhiCh one

of the following could be the number of elements of S ?

(A) 5

(B) 6

(c) 7

(D) 8

(E) 9

25. If R is a ring, which of the following is true in general?

I. The zero of the ring is unique.

II. If sob e R, then the equation a x = b

has a unique solution in R.

III. If sob e R, then the equation ax = b has

a unique solution in R.

(A) I only

(B) I and II only

(C) I, II, and III

(D) II and III only

(E) None of them
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26. Determine which of the following are equivalence relations.

I. S = set of all people alive today.

9,b e S and a . b if a lives within 100

miles of b.

II. S = set of all straight lines in the plane.

apb e S and a b if a is parallel to b.

III. S = set of real numbers. alb e S and a - b

if a - b is a rational.

(A) I only

(B) II only

(C) I and II only

(D) II and III only

(2) I, II, and III

27. Let N be a positive integer. Define on the set of all integers

the equivalence relation:

a - b if a - b is a multiple of N.

HOW many equivalence classes are there?

(A) N

(B) N - I

(C)

(D)

(2) None of the abave
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28. Let the operation E) over the set of integels be defined by:

a 0 b = a b - 1

The inverse of a under 0 is

29. M is the set of all elements of Z10, the set of all integers

modulo 10, which have multiplicative inverses. M =

(A) ( )

(B)

(a)

(1,

(1,

3,

3,

7,

5,

9)

7, 9)

(D) (2, 4, 6, 8, 10)

(E) (1, 3, 7)

Sti
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This test contains 34 mathematics problems. Each problem has five
answer choices. You are to mark your answer choice for each problem on your
answer sheet.

Here is a practice problem:

1. (9)2
=

(A.) 2

(B) 3

Cc) 5

CD) 7

(E) 8

The correct answer is 5 which is choice (C). You should fill in circle

C for practice problem 1 at the upper right corner of your answer sheet.

Be sure to mark only one answer for each problan. If you make a mistake

or wish to cbange an answer, be sure to erase your first mark completely.

You my use any available space in the test booklet for scratch work.

Do not make any stray marks on your answer sheet.

You should only guess if you c4n rale out same of the choices. DO NOT
guess wildly.

You will have 40 minutes for this test.

DO NOT TURN THIS PAGE UNTIL TOLD TO DO SO.
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1. ;le product of 356 and 7

is equal to

(A) (300 X 7) + (50 X 7) + (6 x 7)

(B) 356 + 7

(c) (300 + 50) + (6 x 7)

(D) (3 x 7) + (5 x 7) + (6 x 7)

(E) 300 x 50 x 6 x 7

2. One nunber is 6 times another.

The sum of the two numbers is 91.

One of the two numbers is

(A) 78

(E) 72

(0) 56

(D) 16

(E) 14

3. Suppose that we decided to write

fractions in a new way. For

example, instead of we would

write (203) and instead of -5f-

we would write (705). Then

(115) 4. (305) would equal

(A) (3,10)

(B) (4,5)

(c) (6,8)

(D) (3025)

(E) (4010)

4. What number can you use for both

frames to make this sentence FALSE?

2 X 7 X 0 = x 14

(A) 0

(B) 1

(c) 14

(D) no number

(E) every number
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5. "The product of two consecutive

nuMbers, such as 6 and 7, is

even. ft This statement is

(A) true because the prodact

will always have a 2 in

its one's place

(B) false because a product

may be even or odd

(C) true because ,-ne of the two

nuMbers is even

(D) true because when multiplying

any two nuMbers the product

is even

(E) false because one of the

numbers is odd

6. Which of the following is
2

closest to ?

(A) .6

(B) .7

(C) .66

(D) .67

(E) .667

7 If = 221 then TT = ?
34

(A) 11

(B) 44

(C) 22

(D) 748

(E) none of these

8. What number is obtained by adding

2 to the product of 3 and 6 ?

(A) 11

(B) 20

(C) 24

(D) 30

(E) 36
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9. In Circleland0 people write:

when they mean 580 and they

write:

when they mean 834. What

nuriber do you think they mean

when they write the following?

(A) 2359

(B) 5239

(c) 9325

(D) 50239

(B) 55239

10. Which one of the following is

a whole nuMber?

25
(A)

26
(B)

27
(C)

28
(D) 63
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U. Which one of the following nuWbers

is not rational?

12. A natural number p is called a

prime number if p is greater

than one and the only natural

numbers which divide it exactly

are p and one. Which of the

following is a prime number?

(A) 160

(B) 162

(C) 165

(D) 167

(E) 170

13. If R - S = T, then which of

the following is (are) true?

I. R + T = S

II. R - T = S

IIT. S T = R

(A) I only

(B) III only

(C) I and II

(D) I and III

(E) II and III

14. One solution of the equation

x
2

- 729 = 0 is 27. The

other solution is

60 702

(B) -27

(0) 0

(D) 23

(E) -23
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15. Fbar of tbe five pairs below

are alike in some way. Which

pair is different?

(A) adding multiplying

by 2

(B) multiplying by 20

dividing by 2

(C) adding 2, subtracting 2

(D) multiplying by

multiplying by 2

(E) dividing by 2 dividing
1

by

16. Any whole nuMber which ends in

9 is not a multiple of 5. It

is also not a multiple of

(A) 3

(B) 6

(C) 7

(D) 11

(E) It could be a multiple of

each of these

17. If 5x - 2 = 10 - Tx, what does

x equal?

(D) 6

(E) -6

18. For what nundber n does

43 X:79 = (43 x 70) + (43 X n)?

(A) 43

(B) 79

(C) 9

(D) 33)7

(E) 387
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19. For which one of the following

division problems Is the answer

25.2 ?

(A) 5TEN7

(B) .57E6

(c)

(p) .0055710

(E) .0005372;

20. If y - x = 10 and y + x = 16,

what does y equal?

(A) 3

(B) 6

CC) 12

(D) 13

(E) 26

3 x 5 15
21. Suppose 3* 5 = -8-

and

and

2* r =

6*4 =

2 x 7
-077

6 x6-74.

_ 14

24
10

12

5

and so on.

Then what is 6 * 62

(A) 6

(B) 3

(C)

22. If a x b = 00 then

(P) a must be zero

(B) b must be zero

(9) either a or b must be zero

(D) both a and b must be zero

(E) all of the choices above are

correct
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23. Ir y < 10 and x <ys then

(A) x = 10

(B) x < 10

(C) x > 10

(D) x 10

(E) x can be any number

24. The largest whole nuMber that

divides evenly each of the

numbers 360 84 and 90 is

(D) 12

(E) 18

25. Which of the following is (are) true?

I.

II.

5-
3

5

1-
2

3

1
2

5

5
3

11-

2 4 2rv. 5-fw.-fxy

(A) only III

(B) only IV

(C) only III and

(D) only I and III

(E) all of these

4
26. A number which is between

5
and is

(A) 1.4512.

(B) eiHR)

1±-4(C) 5 -
(D)

(E)

6L.
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27. If yoU multiply a two digit

nudber by a three digit nudberl

then the greatest possible

answer you could get is

(A) 98,901

(E) 99,999

(c) 100,000

(D) 998,901

(E) lowcymo

28. Which of the points Po GLI RI

So or T on the nudber line

5corresponds to

0

(A) P

(B) Q

(C) R

(D) S

(E) T

29. Which of the following is not

the reciprocal of 3.76?

(A) 3*6.

(B)

(C)

(D)

25
(E)

30. If 11% of a nudber equals

660, then the nudber is

(A) 11% of 660

(B) 89% of 660

(C) 111% of 66o

(D) 189% of 660

(E) none of the above

65
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31. Four of the following are equal.

Which one is different?

CO 0.025

(B) 25% of 0.1

(C)

(D) IL
loo

(E) 25 thousandths

32. The formula F =2c + 32 ex-
5

presses a relationship between

Fabxenheit and centigrade tem-

perature. If c = 45, then vibe

does F equal?

(A) 6 (D) 138

(B) 77 (E) 113

(C) 57

33. The inverse of multiplying by 3 is

(A) adding 3

(B) stibtracting 3

(C) multiplying by 3

(D) dividing by 3

(E) none of these

34. If the number b is between a

and c, then

(A) b + 2 is between c + 2

and a + 2

(B) c + 2 is between a + 2

and b + 2

(C) a + 2 is between b + 2

and c + 2

(D) all of the above

(E) none of the above

,
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MATHEATICS BUNTON in

INSTRUCTIONS

This test contains 4o algebra problems. Each problem has five answer

choices. You are to mark your answer choice for each woblem cn your answer

sheet.

Here is e. practice woblem:

4 4. 6
2. (7)

(A) 2

(B) 3

(c) 5

(D) 7

(E) 8

The correct answer is 5 which is choice (C). pill in Arcle C for

practice problem 2 at the uppar right corner of your answer sheet.

Be sure to mark only one answer for each problem. If you make a mistake

or wish to change an answer, be sure to erase your first mark completely.

You may use any available space in the test booklet for scratch work.

Do not make any stray marks on your answer sheet.

You should only guess if you can rule out some of the choices. DO NOT

guess wildly.

The prOblems in this test booklet are nudbered beginning with 61. Be

sure you begin marking your answers on the lower third of the answer sheet

on row 61.

You will have 40 minutes fOr this test.

DO NOT TURN THIS pm UNTIL TOLD TO DO SO.
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s

3.

(A
)

(D
)

-2

(3
)

(c
)

1

(E
) 3

1 r T
h
e

o
t
h
e
r

s
o
l
u
t
i
o
n

i
s

62
.

If x = iy + 42 an
d y = 42 w

ha
t

do
es x

eq
ua

l?

(A
)

98 (D
)

78

(B
)

93
.

(E
) 0

(C
)

63
,

W
ha

t

is th
e

av
er

ag
e

of x 2x an
d

3x ?

(A
)

x (
D
)

2x
3

(
B
)

2
x

(
E
)

E
a

(
C
)

2
x 2

64
.

If 4 < x < 9 , th
en

(A
)

16 < x2 < 81

(B
) 4 < x2 < 9

(C
) 2 < x2 < 3

6
5
.

S
t
a
p
l
i
f
y
:

-
f -

(
-
1
0

(A
)

(B
)

-f
g

(C
)

g

2.

(D
) 1 2 1

3 < x <

(E
)

(D
)

+
fg

(B
) (f +
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66. If

(A)

(B)

(C)

3r -

-6

14

9

2

= 16 . 6r *hat does x equal?

(D) 6

(E) 17

67. Simplify: 3x - 5y - 2x + 3y. + x - x + y

(A) -2x y (D) 2x +

(B) -2x + y (E) 6x - 3y

(c) -4x - y

68. The value, in cents, 'of n nickels and d dimes is

(A) n + d (D) 5n +.10d

(B) 10n + 5d (E) 50nd

(c) 5 + n + 10 + d

69. If 28 = ab + ac and if' a = 3 b = 1, and c = 2 ,

then S

(A) 2

(B)
2

(c) 5

(D) 9

(E) 18

70. If 10 - x = 8 - 3x, then x

(A) -9 (D)

(a) ..2.
2 (E) 1

(0) -1

73
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4.17 .

Vat'r7
71. If a divided by 3a75 equals 9z2 then z equals

72.

(A) 9-,

(B) 27x3Y3

(C) 27xY3

a b c =

(A)
b + 2c + 3a

abe

(B)

(C)

a + 2b + 3c
abe

73. If 2n

(A) 8

(B) 4

(C) 2

74. If

ab
abc

(D) 9373

(D)
122 4_:_gsL_L_.a2

abc

(E)
4b + 30
abc

then n = (?)

(D)

(E)

= 6, then x =

1.

2

3.

3

(D) 4

(E) 10

75. Simplify: xfx + (-3)] + (-3r) Ex + (-y)]

(A) x2 2xy + y2

(B) x2 y2

(C) x2 + xy + y2

(D) X2 + y2

(E) x y2 2

74
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76. The equations x in 3y - 1 and x 3y + 1 are 'both satisfied by

(A) x = 0 and y = 0

1
(B) x = 1 and y =

to x = 3 and y = -1

(D) no values of x and y

(E) infinitely many values of x and y

77. If x + y = 23 and x - y = il, what does x equal?

(A) 34

(B) 18

(C) 17

(D) 12

(E) 6

78. Which of the following is a graph of -3 x 5 3 ?

(E ) 4s g""'""'".."."'"."""sial.
-4 -3 0 1 2 3 4



79. In a certain triangle, the shortest side is t inches. The longest

side is twice the length or the shortest side, and the third side is

6 indhes shorter than the longest side. What is the perimeter, in

inches?

(A) t 6

(B)

(C) 3t + 6

(1) 4t +

(E) 5t - 6

80. All the following are identities EXCEPT

(A) 2x + 3 x + 1 x + 4

(B) x
2

- 16 = (x + 4)(x - 4)

(C) x2 = 2(x + 3)

(D) x(x - 8) x2 . 8x

(D) x + 2
3

81. What are the solutions of k(k - 4)(k + 6) . 0 ?

(A) -6 and 4 only

(E) -6, 4, and 0

(C) -6, 1, and 4

(D) -4 and 6 only

(E) -4, 6, and 0

76
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82.

83.

If = 18
21

(A) 9

(B) 18

(C) 36

If x
2
+ jx + 6

(A) -1

(B) 1

(C) 3

then r§ equals

(D) 748

(E) none of these

= (x + 2)(x + 3) fOr all x, then j

(D) 5

(B) 6

84. The length of a rectangle is 4 times the width. The sum of the

length ana width is 65. One side of the rectangle is

(A) 14

(B) 16

(C) 36

(D) 38

(E) 52

85. A teacher requests that his annual salary be paid in 12 equal

payments instead of 9. If each of the 9 inyments ic t dollars,

how many dollars will each of the 12 payments be?

(D) 9t - 12

(E) 12t - 9

86. If z = y
2

+ 3 and y = x + 1, then z = (?)

(A) 3x + 4 (D) x
2
+ 2x + 2

(B) x
2
+ 4 (E) x

2
+ 2x + 4

(C) x
2

+ 2x + 1

77

71



87. What is (are) the solution(s) of (x + 7)2 - 1 sa 0?

(A) -7
(B) 7

(c) 6

only
and

only

88. Simplify: x - (z y)

(A) (x - y) - a

(B) (x + y) + z

(C) x - (y z)

(D) 6 and 8

(E) .6 and .8

(D) x (y + z)

(E) x + (y z)

89. If x and y are two distinct real numbers and xz = yz,
then z

90.

(A) 1
x y

(B) X y

c o

If x and y are integers and if x y > x + y, then

(A) y < 0
(B) x < 0
(C) x = y

X2 + X391. Simplify: n
(e)(e)

(A)

(B)

c

(D) y> x
(E) x Y

1



92. Let J be the set- of all numbers 3 Mob that -2-G <7 and

let K be the set of all numbers k such that 2 G k < 9. Then

the intersection M of J and K is the set of an. numbers m

such that

(A) -2 m G 2

(B) -2 < m .< 9

(0) 0 < m < 7

93. simplify:
x y z

yz + xz + xy
xyz

yz + xz + xy
(0) x + y + z

94. (Irg + 15) (1ff - 15) =

(D) 2 < m < 7

(E) 7 < m < 9

(D)

(E)

xyz
x + y + z

3
x + y z

(A) -21 (D) 3

(E) -5 (B) 7

(c) .45

95. The inequality - 1 > 6 is equtwalent to
2

(D) x > 12

(E) x > 14

96. The length and width of a rectangle are respectively 10 inches

longer and 5 indhes shorter than the side of a square of equal

area. What is the length, in inches, of the side of the square?

(A) 5 (D)

(B) 10 '(E)

(C) 15 79
76
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6 2Sri 7773 1r7:11 41 (?)

( A)
3 x 3

8 8(B) (E)(x - 3) + (3 x) 3 - x

(c) 4x 3

p

98. If S = d(n + 1) + k and d 0, then n = (?)

(A) S k d
(D) d(S - k)

d(a) s - k + d (E) d(S - k - 1) I
$

i

S + k + d
, (C) d

14.
3

i

99. The reciprocal of :car times the reciprocal of is

1 1100. 2 x

77

(D)

(D)

SO

4
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MEMOS= IT IV
INSTRUNIONB

This test booklet contains 30 algebra problems. You Will mark your

answers to all the problems on the back of the answer sheet you used for

Ahthematics Inventory III.

Here is a sample prOblems

CO 2

(B) 3

(c) 5

(D) 7

(E) 8

The answer to the sample prOblem is (C) 5.

Ube a black lead pencil and make heavy black marks that fill the answer

circle completely.

Be sure to mark only one answer for each question. If you make a mistake

or wish to change an answer, be sure to erase your first mark comiletely.

You may use any available space in the test booklet for swatch work.

Do not make any stray marks on your answer sheet.

The questions in this test booklet are numbered star:ing with 181. Be

sure you begin marking your answers on the lower third of the back of your

ensiles sheet on row 181.

You will. have 40 minutes for this test.

DO NOT TURN THIS PAGE MILT= TO DO BO.
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181. If tbe =bar b is batman a and a then

(A) 2b is between 2c and 2a
(B) 2c is between 2a and 2b
(C) 2a is between 2b and 2c
(D) all of the above
(E) none of the above

182. "Which of the following is a graph ol x < -1 or x > 2 ?

(A) .4001...maalmao--4---4(40.
-4 -3 -2 -1 0 1 2 3 4

(B)

CD)

(E)

-1 0

40*--r7

183. Suppose that an operation on any numbers a and b is defined
by a b = a + (a x b) Then 5 2 equals

(D) 20

(E) 35

184. If y < 10 and x yp then

(A) x = 1.0

(B) z<10
(C) x > 10

(D) x > 10

(E) x can be any number

83
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185. If + b 0 , -then

(A) a must be negative

(B) b must be negative

(C) both a and b can be negative

(D) either a or b can be negative

(E) all of the dhoices above are correct

186. What number can you use for both frames to make this sentence FALSE?

25 + + 30 -5
(D) No number

(E) Every number

187. Which of the following is an irrational number?

(D)

(E) 1E5

188. If P M + N, then which of the following will be true?

I. N P - M

II. P N = M

III. N + M = P

(A) I only

(B) II/ only

(C) I and II only

(D) II and III only

(E) I, 11 and III

189. For what number n does 47 x 52 . (47 x n) + (47 )( 2) ?

(A) 2 .0:0 2350

(B) 50 (E) 2444

(C) 52

84
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190. Which of the following is the collection of all integer* z en*

that x2 < 9 ?

(A) (.03p -1, Op lp 2, 3)

(B) (Op lp 2, 3)

(C) ('9, '7, 40 ...50 -2, -1, Op 1, 2, 3, 40 5, 6, 7, 8, 9)

(D) ("Qp '411 Op 1, 2)

(E) 613, 2, aap Op 1, 2, 3, 4)

191. 6 =

(A)

(B)

(0) 0

(D) 3

(E) 9

192. Whi4 of the following sentences describes the set of points (x,y)

lying in the third vadrant and not on eithPr axis?

(A) x > 0 and y > 0

(B) x < 0 and y < 0

(C) x < 0 and y > 0

(D) x > 0 and y < 0

(E) x = 0 and y

193. Three of the vertices of a rectangle are the points (1,0), (4,7)

Which of the following points is the fourth vertex?and (4,0).

(A) (0,4)

(B) (1,7)

(C) (4,4)

(D) (7,1)

(E) (7,4)

1914. Suppose that the operation * is defined by the rule a * b = 2a + b.

What is 3 * (5 A 6) ?

(A) 14

(E 22

(C) 28

(D) 50

(E) 90

85
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la,. If a and b are different nuibers, *bleb of the Miming le

ALWAYS between a and b ?

(A) a + 1 (D) a +

(B)
b - a

2
(E) b

(C)
a + b

2

196. Which of the following is the solution of - 1 > 2 ?
3

(D) x > 6

(E) x > 9

(A) x > -6

(E) x >

(c) x > 3

(D) 7

(E) 10

198. Suppose that the syMbol * denotes an operation on the integers,

and that for all integers x and y x * y = y * at. It

follows fram this that, for integers a, b, and c,

(A) (a + 'b) * (a + = (a + c) * (a + b)

(B) a* (b + = (a* b) + 0

(C) (a + b) * (a + = (0 + b) * (0 + a)

(D) (a + b) * c = (a* c) + b

(E) if a*b=c, then a*c=b

199. Which of the following operations is not defined?

4
(D)

(E) o . 4

itkr'
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200. Which one of the following is the graph of a function?

201, If .f(x) = 1x + 3 and g(x) = x2 - 2, then f(:g(x)) evals

(A) -x
2

+ Inc + (D)5
. 2
4X . 5

(B) x2 + 4x + 1 (E) 4x
2
+ 1

(C) 1ex
2

- 8

202. If f(x) = f(-x), then the graph of f(x) is symmetric with respect to

(A) (0,0)

(B) the x-axis

(C) the yaaxis

(D) the line
(E) the line

67
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203, If Figure I shows the, graph of _flx, s then which of the
following describes the ft:notion g in Figure II?

f(x)

Figure I

(A) g -4 ..f(x)
(B) g:x f(-x)
(C) g:.x -10 -f( -X)

(D) got -+
(E) g:x --+

204. Which of the following is the graph of 013. points (xxy) such that
x and y ale both betwoen 1 and 2 r

Y

(A) (D)



...Li.. 'U....RA.4.

205. If f(x) m x2 - Inc, then f(x- 2). equals

(A) x
2

. 8 (D) x2 - 4x + 2

(B) x
2 - 4 (E) x2 + 4

(C) x
2
+ 4x - 8

206. If p = 13, p14. =

(A) 3

(B) 6

(C) 9

(D) 27

(E) 81

207. Which of the following, if any, is true of the function f defined by

f(x) = for x 0 and f(0) = 1 ?

(A) f(x) increases as x increases.

(B) f(x) decreases as x increases.

(C) f(x) is constant for all real x.

(D) f(x) is either +1 or -1 for all real x.

(E) Nbne of the above is necessarily true.

208. Which of the following is NOT real number?

8 3
(A) (D)

3

(B) (E)

(c) rg

89
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209. It a and 1, are two Litferent ricabera and-it--nOither a nor- O.
is zero, which of' the following CANNOT be true?

210.

(A)

(B)

(C)

9

1
9

(D) a + b 0

20

errjig
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FORM A

SCAL E STATIST ICS:

NUMBER OF CASES = 495
NUMBER OF VARIABLES = 31
MEAN TOTAL SCORE = 15070
STANDARD DEVIATION = 6.424
CRCNBACM$ S ALPHA = 0.859
ERROR OF MEASUREMENT = 2.409

ITEM STATISTICS:

ITEM
1
2
3
4
6
7
a
9

10
11
12
13
14
5

16
17

19
20
21
22
24
25
26
27
29
30
31
32
33
34

P115 ADJ, P'S N.S. BIS PFR:FNT tO.
0.665 0.666 0.472 0.202
0.368 0 .374 0.500 1. 818
0.721 0.741 0.464 2.626
0.671 0.675 0.496 0.606
0.455 0 .479 0.368 5. 051
0.671 0.686 0.511 2. 222
0.574 0.594 0053 1. 434
0.539 0 .555 0.270 2.828
0.418 0.566 0.496 26. 061
0.618 0 .655 0.600 5. 657
0.745 0.831 0.636 10. 303
0.743 0.805 0.596 7. 677
0.440 0 .545 0.556 19. 192

/ 0.489 1.515 0.604 5.051
0.444 0.506 0.362 12. 121
C.505 0.595 0 .546 15. 152
0.370 0.384 0. 521 3. 918
0.259 0 .311 0.566 16. 768
0.642 0.699 0.370 8.081
0.402 0 .438 0.405 8. 283
0.628 0.685 0.318 8.283
0.313 0.433 0.412 27. 677
0.251 0 .300 0.436 16.566
0.592 0 .699 0.365 14.141
0.786 0.563 0.591 8, 889
0.307 0 .461 0 .677 33. 333
0.440 0 .575 0.580 23.434
0.438 0,593 0.572 26.061
0.214 0.329 0.573 34.949
.356 0.518 0.586 31.313
305 0 .611 0.376 50.101
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SCALP STA TIS TTCS:

FOP* B

NUMPEq OF CASES = 375
NUM8 ER OE I TE MS -.- 34
ME AN TOTAL SCOPE - 18.427
STANnAPD DEV IAT ION = 5.826
CR ONBACH 1 s ALPHA -- 0.809
ERROR OP MEASUREMENT 3* 2.554

I TEM STAT IST ICS:

ITEM PIS A DJ, I:" S No So BI S PERCEN1 NT
1 0.744 0.756 0.484 1.600
2 0.603 0.603 0.403 0.0
3 1.760 0.764 0.451 0.533
4 0.765 0.772 0.441 0.800
5 0.296 0.323 0.242 8.267
6 0.483 0.489 0.093 1.333
7 1.707 0.720 0.688 1.867
I 0.829 0.829 0.379 0.0
9 0.669 0.678 0.179 1.333

10 0.467 0.497 0.277 6.133
11 0.619 0.652 0.458 5.067
12 0.789 0.831 0.477 5.067
13 0.709 0.723 0.454 1.867
/4 0.693 0.815 0.460 14.933
/ 5 0.731 0.735 0.419 0.533
16 0.469 0.507 0.306 7.467
17 0.675 0.740 0.254 8. 800
18 n.371 0.378 0.384 1.867
79 0.259 0.294 0.360 12.00G
21 0.477 0.570 0.333 16.267
21 0.451 0,481 0.390 6.410
22 0.619 0.641 0.327 3.467
23 0.277 0.297 0.346 6.667
24 ne 371 0.493 0.417 24.800
25 0.563 0.581 0.269 3.200
26 0.707 0.736 0.389 4.000
27 0.661 0.693 0.508 4.53
28 '4.232 0.309 0.317 24.800
29 0.411 0.494 0.593 16.800
30 0.659 0.735 0.600 10.400
31 0. 397 0.500 0.298 20.532
32 0.211 0.298 0.510 29.333
33 0.291 0.381 0.575 23.733
34 0.464 0.680 0.322 31.733
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FORM C

SCALE STATISTICS:

NUMBER OF CASES n 375
NUMBER OF ITEMS s 29
MEAN TOTAL S. 11.024
STANDARD DEM m 5.432
CROW/AMPS 41110 0.827
ERROR OF MEASUREMENT a 2.258

ITEM STATISTICS:

!TEO P'S A0J. PI'S N.S. pls PERCENT NT
35 0.688 0.729 0.603 5.600
36 0.472 0.507 0.495 6.933
37 0.464 0.526 .0.485 11.733
39 0.571 0.620 0.462 8.000
39 0.712 0.781 0.408 8.800
40 0.080 0.087 0.269 8.533
41 0.440 0.460 0.243 4.267

42 0.307 0.370 0.239 17.067
43 0.296 0.326 0.398 9.067
44 0.131 0.142 01,308 8.000
45 0.584 0.635 0.629 8.000
46 0.515 0.613 0.677 16.000
47 0.552 0.637 0.449 13.333
49 0.667 0.725 0.620 8.000
49 0.125 0.146 0.330 13.967
50 0.115 0.128 0.417 10.400
51 0.403 0.458 0.362 12.000
52 0.368 0.442 0.499 16.800
53 0.181 0.267 0.199 32.000
54 0.360 0.446 0.628 19.200
55 0.243 0.295 0.355 17.867
56 0.523 0.568 0.414 8.000
57 0.173 0.225 0.225 22.933
58 0.432 0.516 0.564 1 6.267

59 0.261 0.322 0.545 18.933
60 0.413 0.477 0.549 13. 333

61 0.363 0.446 0.512 18.667
62 0.243 0o772 0.467 10.667
63 0.344 0.387 0.516 11.200
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MATH INVENTORY 1

SCALE STATISTICS:

NUMBER OF CASES a 625
NUMBER OF ITEMS a 34
MEAN TOTAL SCORE a 17.704
STANDARD DEVIATION 5.320
CRONBACM'S ALPHA Ix 0.771
ERROR OF MEASUREMENT a 2.543

ITEM STATISTICS:

ITEM P'S ADJ. PI'S N.S. BIS PERCENT NT
1 0.539 0.542 0.569 0.0
2 0.243 0.268 0.569 0.0
3 0.845 0.846 0.424 0.0
4 0.664 0.665 0.347 0.0
5 0.363 0.364 0.382 0.0
6 0.195 0.197 0.393 0.0
7 0.214 0:219 0.160
e 0.707 0.708

0.318
0.556 0.0

9 0.502 0.503 ...0.231 0.0

0.173
10 0.912 0.915 0.524 0.0
11 0.160 0.104 0.0
12 0023 0036 0.394 0.0
13 0.533 0:535 0.398 0.0
14 0.592 0.627 0.271 0.0
15 0.325 0:332 0.258 0.0
16 0.398 0.400 0.343 0.0

i

17 0.525 0.560 0.483 0.0 ;

18 o. eeo 0.889 0.444 0.0 1

lq 0.483 0.491 0.375 0.0
20 0.618 0.628 0.510 0.0
21 0.750 0.758 0.443 0.0
22 0.408 0.409 0.206 0.0
23 0066 0073 0.03 0.160
24 0.574 0:583 0.262 0.0
25 0.461 00475 0.350 0.0

0.159 0.0
0.491

26 0.325 0.344
27 0.480 0.304 0.0
28 0.499 04509 0.414 0.160
29 0.306 04324 0.284 0.320
30 0.498 0.517 0.157 0.0
31 0.352 0065 0.498 0.0
32 00360 0:406 0.565 0.0
33 0.822 04857 0.0
34 0.680 04719

0.219
0.07 0.0



ARITHMETIC REASONING

SCALE STATISTICS:

NUMBER OF CASES = 625
NUMBER OF ITEMS = 20
MEAN TOTAL SCURE 9.186
STANDARD DEVIATION = 2.652

LETTFR GROUPS

SCALE STATISTICS:

NUMBER nF CASES 625
NUMBER LF ITEMS 15
MEAN TOTAL SCORE 9.435
STANDARD DEVIATION Z.391

VOCABULARY

SCALE STATISTICS:

NUMBER OE CASES . 625
NUMBER OF ITEMS = 24
MEAN VITAL SCOPE a 8.109
STANDARD DEVIATIUN = 2.997



rietia;T::
COMPUTAT ION

SCALE STATISTICS:

NUMBER OF CASES -

NUMBER OF ITEMS sk

625
40

MEAN TOTAL SCORE a 19.208
STANDARD DEVIATION it 8:007
CRONBACIPS ALPHA 0.886
ERROR OF MEASUREMENT a 2.703

ITEM STATISTICS:

ITEM P'S ADJ: PI'S N.S. BIS PERCENT NT

1 0.720
2 0.694
3 0.707
4 0.806
s 0.758
6 0.731
7 0.715
a 0.658
9 0.744

10 0.621
11 0.605
12 0.570
13 0.50?
14 0.600
15 0060
16 0.506
17 0.530
18 0.621
19 0.490
20 0.568
21. 0.416
22 0.323
23 0.426
24 0.379
25 0.301
26 0.328
27 0.344
28 0.402
29 0.395
30 0.320
31 0.320
32 0.274
33 0.453
34 0.275
35 0.341
36 0.184
37 0.224
38 0.136
39 0.341
40 0.317

04739 0.449 0.0
0.714 0.652 0.0
04713 0.530 00
0.826 0.505 0.0
0.762 0.626 OA
0:743 0.405 040
0.724 0.557 0.0
04661 0.519 OA
0.746 0.505 OA
0.628 0.585 OA
0.644 0.495 0.0
04592 0.596 0.0
0.521 0.614 0.0
0.615 0.539 0ak,
0:570 0.568 0.0
04512 0.344 040
0.552 0.358 0.0
0.627 0.249 000
0.502 0.588 0.0
0599 0.440 0.320
0.450 0.453 00
04331 0.502 OA
04455 0.493 040
0.401 0.666 0.0
0.321 0.416 04160
0:360 0.586 0.0
0.376 0.513 0.160
0.421 0.459 0.0
04427 0.322 0.0
0.354 0056 04
04341 0.494 0:160
04318 0.386 04160
04493 0.636 040
0:324 0.534 040
04402 0.550 OA
04240 0.302 040
0.278 0.439 04160
04Z91 0.405 040
0:435 0.395 040
0.395 0014 0.0

97
95



NON -.COMPUTATION

SCAL E STATISTICS:

NUMBER OF CASES a 625
NUMBER OF I TEMS = 30
MEAN TOTAL SCOPE = 15.219
STANDARD DEVI AT ION a 4.957
CRrINBACH° S ALPHA = 0.791
EP R EIR OF MEASUREMENT = 2.264

ITEM STATISTICS;

ITFM PPS ADJ. P° S N.S. BIS PERCENT
1. 04,961 0.862 0.462 0.160
2 0.829 0.829 0.433 0.0
3 0.754 0.772 0.554 0.0
4 0,747 0.752 0.541 04,0
5 0.718 0.722 0.494 0.0
6 0.640 0.642 0.394 0.0
7 0.786 0.798 0.642 0.160
9 0.733 0.735 0.516 0.0
9 0.698 0.697 0.422 0.0

10 04,763 0.771 0.620 00
11 0,794 0.794 0.583 0.0
12 0.614 0.634 0.528 04.0
13 0.621 0.643 0.389 0.0
14 0.462 0.481 0.552 0.0
15 0.454 0.474 0.202 0.160
16 0.504 0.516 0.441 0.. 0
17 e 558 0.561 0.485 0.0
18 C4.598 0.610 0.480 0.0
19 0.573 0.577 0.442 0.320
70 0.275 0.301 0.198 00
21 0,144 0.156 0.046 00
22 0.130 0.140 0.078 0.160
23 0.226 0.253 0.091 0.0
24 0.304 0014 0.381 0.0
25 0.082 0.087 '..0.081 0.0
26 0.361 0.397 0.425 0.160
27 0.146 0.166 0.147 0.0
28 0.341 0.351 0.367 0.160
29 0.350 0.361 0.424 0.0
30 0,144 0.150 0.400 0.0
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REGRESSION ANALYSIS TO COMPUTE EFFECTIVENtSS SORE

MALE STUDENTS

VARIABLE NAME
VARIABLE
NUMBER MEAN

STANDARD
DEVIATION

COMPUTATION 5 19.5373 5.2504
MATH INVENTORY 1 17.8383 3.4092
ARITH REASON 2 9.3693 1.4079
LETTER GROUP 3 9.0475 1.1972
VOCABULARY 4 7.9917 1.2700

COMPUTATION
MATH INVENTORY
ARITH REASON
LETTER GROUP
VOCABULARY

5
1

2

3
4

1.1

CORRELATION MATRIX

1 2 3

P.83 0.55 0.60
1.03 3.62 0.66

1.00 0.57
1.00

4
0.43
0.53
0.41
044
1.30

(CONSTANT
VARIABLES

...4913R)

COEFICIENT

IN EQUATION

STD.
VARIABLE RA4 STEM ERROR TO REMIVE P

MATH INVENT3RY 1 1.2059 1.7830 0.0756 254.7260 5.0330
ARITH REASON 2 0.1359 0401364 O.1604 00179 0.397b
LETTER GROUP 3 ).337C 1.(;769 0.1971 2.9223 0.0883
VOCABULARY 4 ..11.172g 040418 0.1601 1.1666 0.2774

SUMMARY TABLE

STEP
VARIABLE NAME NO.

COMPUTATION

MULTIPLE
Ft RSQ

INCREASE F VALUE TO
IV RS2 FATER/RiMOVE P

MATH INVENTORY 1 0.8342 0.6960 G.6960 666.1377 0.0
LETTER GROUP 2 108365 0.6997 0.3J31 3.5628 0.0599
V3CABULARY 3 1. 8371 Co 7t-q7 0.231) 0.9690 0.3258
ARITH REASON 4 0.8375 0.7Ji4 j.0407 0.709 0.3976
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ReGResslint ANALYSIS TO COMPUTE EFFECTIVENESS S.7.3RB

MALE STUDENTS

VARIABLE NAME
VARIABLE
NUMBER MEAN

STANDARD
DEVIATION

NONCOMPUTATION 6' 15.4853 3.3657
MATH INVENTORY 1 17.8383 3.4092
ARITH REASON 2 9.3693 104079
LETTER GROUP 3 9.0475 1.1972
VOCABULARY 4 7.9917 1.2700

A

CORRELATION MATRIX

1 2 3 4
NON...COMPUTATION 6 1.1411 0:80. 1.46 0:58 0:41
MATH INVENTORY 1 1.01 1.62 0.66 0.53
ARITH REASON 2 1.00 0.57 0.43
LETTER GROUP 3 1.00 0.44
VOCABULARY 4 1.00

VARIABLES IN EQUATION

(CONSTANT .9177)

COEFFICIENT STD.

VAR/ABLE RAW STU ERROR TO REMOVE P

MATH INVENTORY
AQITA REASON

1

2

0.7670
0.2019

0.7770 0.0528
#1.112o

211.4442 V.Goo4
3.2522 0.0.7Z1

LETTER GROUP 3 0.3532 ne1256 0.1376 6.5859 Ofar1UB

VOCABULARY 4 ...0.0524 0.1118 0.2197 C.639b

SUMMARY TABLE

STEP
VARIABLE NAME NO.

NON...COMPUTATION

MULTIPLE
RSQ

IN:RASE
IN RSQ

F VALUE TO
ENTER/REMOVE P

MATH INVENTORY 1 0.7974 0.6358 508.0286 0.0
LETTcR GR3UP 2 1.8008 0.6412

.0.6i58
0.3454 4.3899 0.0369

ARITH REASON 3 0.8035 0.6456 41.3343 $.5243 0.0613

VOCABULARY 4 0.8036 0.6458 U.3:03 0.2197 0.6398
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REGRESSION ANALYSIS TO COMPUTE dFFeCt(Vt.NeSS bLURt

FENA-LE STUDENTS

VARIAbLE NAME
VARIABLE
NUMBER MEAN

STANDARD
DEVIATION

COMPUTATION 5 19.8322 5.0842
MATH INVENTORY 1 17.9236 2.9195
ARITH REASON 2 9.0955 1.3975
LETTER GROUP 3 9.8735 1.0845
VOCABULARY 4 8.4134 1.3578

CORRELATI01'J MATRIX

5 1 2 3 4

COMPUTATION 5 1.01 008 0.52 P.49 0.46
MATH INVENTORY 1 1.0, 0.58 0.64 0.5P
ARITH REASON 2 100 P.58 04;51

LETTER GROUP 3 1.(:3 0.47
VOCAPULARY 4 1.00

VARIARLES IN EQUATION
(CONSTANT -4.9421)

COE;FICIENT STO.
VARIABLE RAW STD! ERROR TO REMOVE P

MATH INVENTORY 1 1.2754 77374 (1.0878 211.1388 C.30%)U
4RIT4 REASON 2 0.3954 0.1087 )41750 5.1074 0024D
LETTeR GROUP 3 .m.4014 0.0856 0.2343 2.9358 0.-3b73
VOCABULARY 4 0.2712 0.1724 0.1641 2.7318 0.099J

SUMMARY TABLE

STEP
VARIABLE NAME Nn.

MATH INVENTORY
ARITH REASON
LETTER GROUP
-VaCABULARY

COMPUTATION

f411)LTIPLE

RSQ

0.7818 0.6113
2 0.7865 0.6186
3 0.7884 V.6215
4 0.7906 0.625J

102

3.00

INCRiASE
IN aul

U.6113
V.0J73
U.3029
0.4335

F VALUE TO
ENTER/REMOVE P

465.4468 0.0000
5.6731 0.0178
2.2831. 0.1311
2.7318 0.0990



REGRESSION ANALYSIS TO COMP)TE EFFECTIVENESS SCORE

FEMALE ST00ENTS

VARIABLE NAME
VARIABLE
NUMBER

STANDARD
MEAN DEVIATION

NONCOMPUTATION 6 15.4502 3.0663
MATH INVENTORY 1 17.9236 269395
ARITH REASON 2 90955 1.3975
LETTER GROUP 3 9.8735 1.0845
VOCABULARY 4 8.4134 1.3578

CORRELATION MATRIX

6 1 2 3 4
NINCOMPUTATION 6. 1.00 0.78 0.48 0.51 0.43
MATH INVENTORY 1 1.00 0.58 0.64 0.50
ARITH REASON 2 1.00 0.58 0.51
LETTER GROUP 3 1.00 0.47
VOCABULARY 4 1.00

VARIABLES IN EQUATION
(CONSTANT

VARIABLE

0.2288)

COEFFICIENT
RAW STOZ

MATH INVENTORY 1 0.7732 0.7412
ARITH REASON 2 0.1688 0.0313
LETTER GROUP 3 0.0041 0.0014
VuCABULARY 4 0.3924 0.0409

SUMMARY TABLE

STEP
VARIABLE NAME NO.

MATH INVENTORY 1

WICABULARY 2

taITH REASON 3

LETTER GROUP 4

NCNCOMPUTATION

MULTIPLE
RSQ

0.7791 0.6071
0.7803 0.6089
0.7807 0.6095
0.7807 0.6095

103
101

STD.
ERROR TO REMOVE P

0.0540 204.8563 0.0010
0.1077 0.4(078 0.52,14
0.1442 0.1008 0.970(6.

0.1010 0.8370 0.3614

IN:REASE
IN RSQ

F VALUE TO
ENT7R/RE40VE P

0.6071 457.2839 0.000J
0.0018 1.3817 0.2385
0.3006 0.4348 0.5103
0.0000 0.0008 0.9784



APPENDIX IV

STEPWISE REGRESSIONS OF TEACHER EIIII.N.,CTIVENESS SCORES

ON TEACHER ALGEBRA SCORES

I 04
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REGRESSION ANALYSIS

VARIABLE STANCARD
VARIABLE NAME NUMBER MEAN DEVIATION
M-COMPUTATION mo145 2.8861
BASIC ALGEBRA 5 I5.7805 5.7485
MODERN ALGEBRA 6 110453 5.4395

CORRELATION MATRIX

M-COMPUTATIUN
BASIC ALGEBRA
MODERN ALGEBRA

1

5
6

1

1.01
5

-0.04
1.03

6

-0.04
0.55
1.00

SUMMARY TABLE M-C1MPUTATION

STFP MULTIPLE INCkEASE F VALUC TO

VARIABLE NAME NU. RSQ IV R.S4 ENTER/REMOVE P

MODERN ALGEBRA I 0.0422 n.twti 1.4.J6i1B 0.5080 0.4767

BASIC ALGEBRA 2 0.0469 o.u422 0.1191 0.7302

105"
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VARIABLE NAME

REGRESSION ANALYSIS

VARIABLE
NUMBER

MNONCOMPUTATION 2

BASIC ALGEBRA 5
MODERN ALGEBRA 6

MNONCOMPUTATION
BASIC ALGEBRA
MODERN ALGEBPA

SUMMARY TABLE

STEP
VARIABLE NAME NO.

BASIC ALGEBRA 1

MODERN ALGEBRA 2

STANDARD
MEAN DEVIATION
00225 2.0065
18.7805 5.7485
11.0453 5.4395

CORRELATION MATRIX

2 5 6
2 1.00 0.16 0.11
5 1.00 0.55
6 1.00

MNgNCOMPUTATION

MULTIPLE
RSQ

0.1643 0.0270
0.10 9 0.0272

I04

1013

INCALASt
IN RSQ

V.0270

F VALUE TO
ENTER/REMOVE P

7.9054 0.f)053
3.0613 Q.8045



VAR !ABLE NAME

REGRESSION ANALYSIS

V AR I ABLE

NUMBER MEAN
ST ANCARD
DEVI ATI ON

F.COMPUT AT ION 3 .0.0118 3.0981
BASIC ALGEBRA 5 18. 6212 5. 7412
MODERN ALGEBRA 6' 10. 9522 5. 433Q

F ...COMPUT AT ION

BASS C ALGEBRA
MODERN AL GEBR A

CORRELATION MA TA I X

3 5 6
3 1.00 0.01 ...O. 04
5 1.00 0.54
6 1. 00

SUMMARY T ABLE FCOMPUTA TION

STEP MULTIPLE
VAR I ABLE NAME "40. RSQ

INCREASE
14 RSQ

F VALUE TO
ENTER/REMOVE P

MODERN ALGEBRA I O. ''1432 0019 U. 0019 0.5436 0.4616
BASI C ALGE BRA 2 171. -:,574 )33 06;1014 0.4145 0. 5202

107



REGRESSION ANALYSIS

VARIABLE STANDARD
VARIABLE NAME NUMBER MEAN DEVIATION
FNONCOMPUTATION 4 0.0091 1.8494
BASIC ALGEBRA 5 18.6212 5.7412
MODERN ALGEBRA 6 10.9522 5.4331

CORRELATION MATRIX

4 5 6

FNONCOMPUTATION 4 1.( 0 0.22 t1.1 4

BASIC ALGEBRA 5 1.0f., 1.54
MODERN ALGEBRA 6 10^

SUMMARY TABLE FNONCTOUTATION

STEP MULTIPLE Im:REASc F VALUE TO
VARIAPLE NAME NO. R RSQ 11 ASQ ENTER/RE4OVE P

BASIC ALGEBRA 1 1.2164 0.1)468 wi346o
M3DERN ALGEBRA 2 0.2175 C.r:.473

108
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14.2997 U.t.".0.12

4.1437 9.7..7.9



BIBLIOGRAPHY

Bassham, H. Teacher understanding and pupil efficiency inmathematics--a study

of relationship. The Arithmetic Teacher, 1962, 9, 383-387.

Hullkler, R. F. Achievement of sixth-grade pupils in modern mathematics as

related to their teachers' mathematics preparation. Unpabliihed doctoral

dissertation, Texas A and M University, 1968.

Hurst, D. The relationship between certain teacher-related variables and stu-

dent achievement in third grade arithmetic. UnpUblished doctoral disserta-

tion, Oklahana State University, 1967.

Lampela, R. M. An investigation of the relationship between teacher understand-

ing and change in pupil understanding of selected concepts in elementary

sdhool mathematics. Unpublished doctoral dissertation, University of

California at Los Angeles, 1966.

Moore, R. E. The mathematical understanding of the elementary school teacher

as related to pupil achievement in intermediate-grade arithmetic. Unpub-

lished doctoral dissertation, Stanford University, 1965.

Norris, F. R. Pupil achievement as a function of an inservice training program

on mathematics concepts for sixth grade teachers. UnpUblished doctoral

dissertation, George Peabody College for Teachers, 1968.

Rouse, W. M., Jr. A study of the correlation between the academic preparation

of teadhers of mathematics and the mathematics achievement of their stu-

dents in kindergarten through grade eight. Unpliblighed doctoral disserta-

tion, Michigan State University, 1967.

109

107

;47


