





CHAPTER 1

INTROIUCTION

Beginning algebra i1s perhaps the most critical point
in the study of mathematics, since a feeling of success at
this point is usually the decisive factor governing the
student!s continued interest in the subject.

I, THE PROBLEHM

Statement of the problem. The purpose of this study
is to develop a plen for applying the contemporary point of
view to a course in beginning algebra while using a tradi-
tional textbook and to compare, both statistically and sub-
jectively, the results obtained by following this plan with
those obtained by adherence to the traditional point of

view.

Importance of the study. The contemporary point of

view is being used in many college mathematics courses. The
student whose background does not contain sultable prepara-
tion has difficulty in adjusting te the more flexible
patterns of thinking involved. Several topioa not in the
traditional course for the ninth grade need to be included,
but it may be several years before these topics become

incorporated in the majority of the accepted textbooks,




Recommendations have been mede by the Commission on
uathonatiol,l and complete revisions of the course of study
are being worked out by the School Mathemetlies Study Group,
by the University of Illineis Committee on School Mathematies,
and by other groups. In these the reorganization is too
extensive for easy use by teachers who must use adopted
textbooks of the traditional type. Books have been written
on these newer toples, and lectures given, but in neither
case is the teacher told much about how to use them in con-
junction with the traditional material, In fact, when
isolated, as in a lecture, these basic concepts sound
trivial, for then thelr place in the total contimuity of
mathematics 1s not epparent.

Many excellent and experienced teachers, therefore,
wonder whether these topics would really help students under-
stand the subject matter better, and if so, whether the
benefits would be sufficient to justify the expenditure of
time and effort necessary. Others wonder how they can be
connected with the usual material, while still others
question whether anything can be done in that direction
before such textbooks are available, In this experimental
study an attempt has been made to introduce some of thoio

lcommission on Mathematics, Program for College
Preparatory Mathematiecs (New York: EoEEogo'ﬂﬁtrtnno amina-
tion 55355, ISTS7, pp. 36-37.




topics to students simply, to use these basie concepts in

explaining some of the textbook materials, and to compare

the results with similer results obtained from a control

group.
II. DEFINITIONS OF TERMS USED

The traditional point of yiew, In the traditional

approach, which has been used for several decades, emphasis
has been placed almost exclusively on the rote learning of
mechanical manipulations with the chief aim of ascquiring
skill in performing oporatiom.2

The contemporary point of view. This approach places

emphasis on the development of the basic unifying mathe-
matical concepts along with the acquisition of adequate
manipulative skills, OCreat emphasis 1s being placed on the
study of mathematicel structure and on the understanding of
mathematical reasons for operations, Aeccording to the Com-
mission on Mathematics, the charascteristics of contemporary
mathematics are:
(1) A tremendous developument ?unntitati_voly; (2) the
introduction of new eontent; (3) the reorgenization
and extension of older content; and (L) renewed,
increased, and conscious emphesis upon the view that

mathematles is concerned with abstract patterns of
thought.

2I1bid., pe 2.
3;b1d., PP. 2"'3'
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These characteristicse are.so comprehensive that the

change in emphasis cannot be accomplished by merely replacing
a few assignments by new materials., Instead, the funda-
mental concepts must permeate the entire content, clarifying,
eimplifying, and unifying toplcs that seem unrelated in the
traditional troatment.h

Definitions of mathematical terms. Mathematical
terms not used in the textbook, or defined differently in
the textbook, are defined or explained as they occur in the

units or other supplementary materials,

III, MECHANICS OF EXPERIMENT

Textbook used. The textbook used was First Algebra
by Virgil 8, Mallor':,'.5

§§29r1n;nta1 group. The experimental group began in
September, 1959, as two sections composed of 55 sophomores

eand freshmen, In March, in a reorganization caused By the
inereasing population, two separate junior high schools were
established. The class reported on in this study was a part
of the originel group, the 25 freshmen who moved to the

boommission on Mathematies, Appendices (New York:
College Entrance Examination Board, 1959), pP. O.

Svirgil S, Mellory, Firlt Algebra (revised; Chicago:
Benj., H. Sanborn and Company, 1950).




Derby Junior High School. Except for the element of

selection introduced by the fact that ninth grade students
had a choice between General Mathematiecs and Algebra I,
there was no grouping according to previous grades in mathe-

matics or by 1. Q. scores.

Contrel group. Because of the projected move, it was
deemed impossible to hold another class together, other than
the one experimental one, so the members of this control
group were selected from the traditionally taught classes.
Since the distribution of the 1. €, scores for the experi-

mental group was found to possess marked skewness (8k = 1.65,

by the formula,® sk = (&3 -Mg) ; (¥d - &) ), each member of

the control group was selected to mateh, &8s nesrly as
possible, 2 member of the experimental group in recorded

I. Q. score and spparent industry., This set up a one-to-
one correspondence between the students of the two groups
which makes possible the direct comparison of corresponding
scores and averages instead of the more subjective letter

g“d" °

Plan for dally lesson. The followiﬁé general plan was
followed on most of the routine assignments for both groups:

6Cecil 5. Resd, "Manual of Statistics” (Wichita,
Kensas: University of Wiehita, 1940), p. 53. (Mimeographed.)




A, Treatment of assignument
p BN

2.

Enough review was given to recall the preceding
agssignment, 7This ranged from one sentence to
5«10 minutes of discussion or questions and
ENBWOTS .,

A survey of work done was made by one of the

following methods:

(a) Students solved several problems on board,
explained the first few (usually) in
detall, and answered any questions asked
about the others,

(b) A short quiz wes given, and the first
papers were checked as received, in order
to identify the main difficulties,

(e) Students with difficulties were allowed to
select problems to be solved on the board

(by other students).

B, Assignment of next lesson (maximum time on home-

work: one hour)

1.

.

For the experimental group the connection was
shown with previous structure, basic laws, or
future aims while solving one or more problems,
For the contrel group, one or more (usually
more) of the same kind of problems were solved

end attention was called to the danger points.

C, Supervised study perlod.,




Plan for drill from other textbooks. The students

were given a large nmumber of problems of varying degrees of
diffieculty on whieh to spend the hour. They were allowed to
work together. /An answer sheet was avallable, work was not
graded and was taken up only if students were found not
working.

The purpose of these drill periods wes to perfect
acquired skills to allow for individual differences, and to
give individual help. The good student gained speed and
familiarity with the type of problem being done and clarified
his thinking while explaining to others. The average student
found a supply of problems he was &ble to do to help fix
the processes in his mind. The poor student received indi-
vidual help from other students and from the teacher to aid
him in achleving minimel mastery.

Objective evaluation. At the end of the second

semester all students in both groups were given the Breslich
Algebra Survey Test ! and the Colvin-Schramuel Algebra Testd

and scores were compsared statistiecally,

7E. R, Breslich, Ereslich Algebra Survey Test, Second
Semester, Form A (Blooﬂingion, T1ITnols: Fuﬁfic_SEESOI
shing Company, n. d. ).

aE. 8. Colvin and H, E. Schrammel, Colvin-Schrammel
Algebra Test, Test II, Form A (Emporia, Kanses: Dureau of
cationel Measurements, Lensas State Teachers College,

1937).




Subjective evaluation. Results were evaluated
subjectively by the students' estimates of their liking for
elgebra and by the teacher's observation of attitudes and of
indications of the students' understanding of concepts.

IV, ORGANIZATION OF REMAIEDER OF THESIS

Chapter 11 contains the list of assignments for both
groups. Chapters III through IX inclusive give materials
that were prepared especleally for the experimental group.
The explanatory portions of these were condensed from tape
recordings made during class sessions, Chapter X gives
statistical data end Chapter XI gives conclusions with sug-
gestions for further study. A bibliography follows the
final chapter. |




CHAPTER II

ASSIGNMENTS

Table I shows the assignments for each group. Unless
otherwlse stated, page numbers refer to First Algebra, by

Virgil S, Mallory. Many drill exercises were taken from two
, other textbooks. Page numbers from these are preceded by
(FBJ) or (8C8) indicating their source.l Materials for

assignments marked with # are included in this thesis.

TABLE I
ASSIGNMENTS, 1959-60

e
—

No. ' Experimental Group Control Group
1  *Numbers end numerals Pp. L=5:1-26
(See Ch, III)
2 (Cont.) Ppo 6“7:1_7,
(FBJ) Pp. 9=11:1-20
3 (Cont.) Pp. 7=-0:1-20
*Decimal and non-decimal P, 8:1-8; P, 10:1-7
numeration (See Ch, IV)
*Exercises 1 P. 11:1-7
*Exercises II P, 12:1-10
- 1julius Freilich, Simon L, Bermen, and Elsie Parker
Johnson, Algebra for Problem Solvi Book I (Boston:
Houghton In Tompany, 1952); Raleigh Sehnorling, John R,

Clark, end Rolland R. Smith, Fipst-Year Algebra (Yonkers-
on-Hudson, New York: World ook Company, .
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TABLE I (CONTINUED)

Control Group

No,
7 ¥Exereises III P. 13:1=7
8 (Cont.) Pp. 1=15:1-8
9 “Exercises IV; “Sets Pp. 16=17:1-7
(See Ch, Vs
10 “Exercises V Pp. 19:3-17;
Fp. 19-21:1-10
11 *Exercises VI Pp, 21l=22:1-16
12 *Bets (cont,) P, 27:1-20
13 ¥Exereises VII Test on Chapter I
1; *Laws of operations P, 35:4=23
(See Ch, VI)
15 (Cont,) P, 36:1-8
16 *Test I (See Ch, VII) P, 30:h=15
17  Pp. 7-8:11-20; P. 1033, 4 P, 40:1-8
18 ;’: §g:r-:£g ](.é:gs P, 41:8-20; P, U3:1=7
P, 36:1-8 (odd)
19 P, 36:4-18 P. }5:2-21
20 P. 40:11-8 Pp. h5=l6:1-40
21 P. hl:2-21 P, 4,8:1-29 (odd);
s h8_330-3h
22 Pp. L4S=L631=}0 P. 48:1=40 (even)
23 *Exercises VIII P, 5011=5; P, 51:l1-5
2, “Exereises IX

P, 52:1=5; P, 53:1, 3,
,'h 6n7




TABLE I (CONTINUED)

#Eobgu Properties of Odd and Evon%
ollege Entrance nation Do

No.  Experimental Growp " Comtrel Grewp
25 P. 48 (odd) P. 55:1-15
26 P, 46 (even) P, 5611=10
27 Test P, 56:1-1y
28 P, 50:1«5; P, Sl:1=-5 P, 61:11-20
29 P, 52:1-0 Test on Chapter II
30 Informal deduction® P, 69:l-ly; P, T72:11~11
31 (Cont.) Pp. Th-75:1-20
32 (Cont.) (FBJ) P, 6631~B{ . 2=
73:1-105 P, 76:1-12
33 (Cont, ) (FBJ) Pp. 80-81:1-18
3 (Cont.) Fe 76:1=10; P, 77:1=5
+ 35 P, 53:1-10 Pp, 76-79:1-20
36 P, 11:3, 5, 73 P, 1215, 7, 93 P, B2:3-22
Pe 13825 3, 5, 7
37 PF. 19:11=-1}; P, 19-21:1, 3, P, O4:1-20
Ss 9 11
38 (FBJ) P. 66:1=8; Pp. T72-73: P, 86:3-16; P, 67:3-18
1-10; P, 76:1-12
39 (FBJ) Pp, 80-81:1-18 P, 90:1-15
4o P, 55:6-15; P, 56:1-10 Fp. 91-92:1-10
41 P, 58:1-1h; P. 59:1-12 Pp. 93-94:1-15

2comnission on Mathematics » Informal Deduction in

rs ew Iorik:




TABLE I (CONTINUED)

E:porinontCI‘GPGNPVA”“_ B

FNo. ContréllGroup'"r
L2 Pp., 59-60:1-20 (FBJ) P, 159:1-28
L3 P, 69:l1=; P, 72:1-11 Teat over pp. 63-94
Ly  Pp. Th=75:1-20 P. 942115
45  Pp. 78-79:1-20 P, 96:3-22
M P hniezo (oaay ) (58) Fo 1TATIoLE o
47  P. 86:3-18; P, 87:3-18 (scs) P 186:3&-38;
| 2021 83-90

(FBJ) P 16337-18
L8 P, 9031-15 P, 100:1-10
49  Pp. 91-92:1-10; P, 93:1-10 P. 101:1-10
50 (FBJ) P, 159:1-28 P, 103:1-10
51 Pp. 93-94:1-15; P, 94:1-15 P, 106:9-29 (oad);

P, 106, B:l-9
52 P. 96:1-20 Test on Chapter III
53 scsg gp.l_l,iygi}.%u-zo Pe 115:1=l3 P, 11l6:1-l
1 (scs) P, 186: 3)4-38- P, 2023 P, 117:1-}

83-90; (FBJ) P, 163: 7-18

55 P, 100:1-10 P, 119:1-6
56 P, 101:1-10 P, 120:1-2; P, 121:1-8
57 P, 103:1-10 P, 125:1, 2
56 P, 112:1-20 P, 123:3, L
59 Test on Chapter III P, 125:1-5; P, 126:1-3;

P, 127:1=-2




TABLE I (CONTINUED)

13

No. Experimental Group Cont rol Group
it g~ R

61  Relations, Domain and rangel P, 133:1-12

&2 Lattice graphs, *Exercises X P, 135:1-8

63 *Exercises XI P. 137:1=}

él P, 133:1-12; P, 135:1-8 P, 139:1-}

65 P, 137:1=l; *Exercises XII P, 139:5-8

66 P, 139:1-13 Po. 139:9-13

67 *Exercises XIII P, 142:1-8

68 P, 1y2:1=8 P. 142:9-17

69 P, 142:9=17 P. 14li=1})5:5-9

70 P. W4h=145:5-9 P, 146:5-10; Pp, 1h6~-

W 7:1=l

71 i.h1h6:5-103 Pp. 146-147: P, 148, B:l-6; A:l-16

72 P, 146, Bil=6; A1l-1lé Pp, 148-149, B:l-8

73 Pp, 148-149, B:l-0 Test on Chapter IV

h Test on Chapter IV Pp. 155=156:1-15

75 Pp. 155«156:1-20 P. 156, B:l-10

76 P, 156, B:1-103 A:21-2) P, 156, A:l5-2l

3Comminaion on Mathematics, Appendices (New York:
College Entrance Examination Board,

thid. » Pp. 1‘4"17.

] pp. 11—13.




TABLE I (CONTINUED)

No, Experimental CGroup

Cont rol Group

76 P, 161:1-10

79 “Exercises XIV

80 Test, for Semester review
81 Ppe 162-163:1-10

G H Pp. 164-165:1-10

83 Review

oy Semester Examination

65 P, 167:2-63 P. 169:3-7

86 Pp. 171-172:1=5; P, 175:4=6;
Pe 17626-T7

87 P, 181:1-10

68 P, 102:4=13

89 P, 18311-20

90 P, 184:1-20

91 Test on Chapter V

92 Pe 191:10=27; P, 193:16=30

93 P, 195:15-24; P, 196:1=10

9L Pp. 197-198:1-9

95 ;P% 1968-199:1, 33 Pp. 199-200:

96 P, 201:1-12 (odd)j
P, 202:1-1) (odd)

P, 157-156:1-103
Pe 15 11=-10

FBJ) Fp. 237-238:1-2l;
FBJ) PP- 3" :1"20

P, 161:1-10

Test, for Sem, review
Pp, 162-163:1-10

Pp. 164-165:1-10
Review

Sem, ILxam.

P, 167:12-63 P. 169:3=-7

Pp. 171-172:1-5; P, 175:
=63 P, 17616=T

P, 181:1-10
P, 182:4=13
P, 183:1-20
P. 184 :1-20
Test on Chapter V

P. 191:18-27; P, 193:
16-30

P. 195:15-2); P, 196:
1-10

Pp. 197-198:1-9

PP. 198-199 :1.33
Pp . 199-20031-7

F. 201:1-12
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TABLE I (CONTINUED)

T e———
FNo. Experimental Group Control Group
97 P, 203:1-20 P, 202:1-1l
98 P, 209:1=36 (o0dd); P, 203:4-23

P, 211:1-20 (odd)
99 P, 211:21-25; P, 212:1-8 P. 209:1-36
100 P, 21h:1-2) P. 211:1-20
101 (FBJ) P, 172:1-22 P. 211:21-25;

P, 212:1-8

102 P, 230:2-31 P, 21l :1-2}
103 Pp. 231-232:1-50 (FBJ) P. 172:1-22
104 Pp. 233-2341:1-25 Test on Chapter VI
105 (FBJ) P, 297:1-28; P, 220:1~203

P, 299:1-28 F, 230:1-20
106 (sC8) Pp. 331-332:1-66 Pp. 231-232:1-40
107 P, 234:26-50 Ppe 233«3)4:1-25
106 Pp. 234=235:1-20 P, 23L4:26-50
109 P, 236:1-48 Pp, 234-235:1-20
110 P, 236:1=-30 gFBAZT;';l;i-sg?xlaiB;
111 P, 239:1-16 (SCS) Pp. 331=332:1-66
112 P, 241:5-2) Pe 23@:1-1;0
113 P, 242:6=-25 P, 238:1-30
11 P, 245:1-20 P. 23911-16
115 P, 246:5-2} P, 241:5-2)




TABLE I (CONTINUED)

Fo. Experimental Group Control Group

116 P, 247:2-20 Test over pp. 228-241
117 P, 249:1-20 P, 242:6-25
118 Prime factorization;s P, 245:1-20
%Exercises XV
119 Polynomial factors® Po 2h615-2)
121 P, 253:1-20 P, 249:5-2l
122 P, 25, B:1-20 (odd); P, 2521524
C:1-20 (odd)
123 P, 299:1-20 Pp., 253-25L, A15-1ll;
B:7=11; C:12-16
124 P. 26031=5; P, 261:5<9 P. 259:1-20
125 (FBJ) P, 303:1-303 P, 26011=5; P, 261159
Pp, 301-302:1-
126 Test on Chapter ViI (BJ) P, 303:1-303;
Pp. 301-302:1-2]
127 P, 277:15=24 (oral); 1-10 Test on Chapter VII
126 P, 278:11-26 Fpe 277-278:1-20
129 Pp. 279-260:11-30 Pp. 279-200:11-30
130 P, 202:0-27 P, 202:8-27

5Scl:x.oal Mathemetics Study Group, First Course in

Algebra (Part 2) (Freliminary edition; New Haven, Connecti-
cut: Yale University, 19599), pp. 264-268; pp. 273-277.

é1pi1d., pp. 333-3386,




