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Purposce of the Study:

1. To study the development of elementary mathematics which
are ordanarily taught in the secondary school.

2« To study the impact of modern mathematics in the Unit'éd Statec,
United Kangdom and Thailand.

3. To recommend gurde lines to amprove the mathematics

education in Thailand,

Method.

According to this documentary research, the writer used

descriptave and analytical appreoach,

Summnary :

1. Now, the phrase "modern mgthenatlcs" amnlies curricular
change in the schools as well as new branches of mathematics.

2. Most countries are taking steps to improve the mathematics
education beca:use they have recognized that understanding of

mathematics is essential to everyone.
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Courses 1in the College of Education.Undergraduate Courses

Department of Science and Mathematics.

MATHEIIATICS

#
Math 101 Mathematics I (class 3 hrs., 3 cr.)

An 1ntroduction to the study of fundamental concepls of
symbolic logrc; the natare of mathematical proof; tne character
of mathematical abstractions, the relationship of abstract
mathematics to 1ts concrete application,

*
Math 102 Mathematics II (class 3 hrs., 3 cr.)

A study of the number system from the viewpoint of contem-
porary mathematics. IHEmphasis 1s placed on the structure of
mathematics and on the significance ¢f the real number system

for the foundations of mathematics.

-3
Math 103 Mathemaics III {class 3 hrs., 3 cr.)

A study of functions from a modern point of view. The notion
of sets 1s used as a unifying concept i1n dealaing with eqations,

inequalities, graphs, loci, relations and functions.

Math 211 College Algebra (class 3 hrs., 3 cr.)
This course provides a background for further study in mathe-

matics. Topics treated include. Permutations and combinations,

*
o

oy o ot
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bronomyal theorem, elementary probability, matrices and deter-
minants, partial {ractions, sequences and series, and mathe-

matical ainduction.

Math 221 Analytic Geometry I (class 3 hrs., 3 cre)
A study of coordinate system in a plane; points, straight lines

and ecarcles,

Math 222 Analytic Geometry II (class 3 hrs., 3 cr.)

Continuation of Analytic Geometry I.

Math 223 Analytic Geometry (minor course) (Class 3 hrs., 3 cre )
A study of analytac geometry as a foundatron for the study of
caleulus. Topics treated include coordinate system in o plane

and contc sections.

Math 231 Calculus T (class 3 hrs., 3 cr.)”
A beginning course in the study of calculus. Topics treated
include contimuous and discontinuocus functions, limits,
differentiationof algebraic and transcendental functaons, and

applications,

Math 232 Calcwlus II (class 3 hrs, 3 cr.)
A continuation of Caleulus I. Topics treated anclude: integra-
tion of algebraic and transcendental functions and applications

¥

of integration,



Py

Math 310 Theory of Numbers (Class 3 hrse., 3 cra)
Buclidean algoraithm and its consequence, congrucences, priamitive
roots and indices, quadratic residues, number theoretic functions

and the digtraibution of prime, and sum of squares:

Math 312 Set Theory and Its Applications (Class 3 hrs., 3 cr.)
An introduction to the theory of sets. The fundamental concepts
will be developed through the use of well-known finite scls. The
theory of fimite sets 1s used to provide the terminclogy and
symbolism of set theory as the basis for subsequent treatment
of fimte sets. Study of the general theory of sets onds with
a discussion of ordered sets and a few important theorems on

point seis,

Math 313 Fundamental Concepts of Algebra (class 3 hrs.; 3 cr.)
Characteristics of abstract mathematical science; the number

system of algebra; the concepts of groups, rings and fields,

Math 323 Solad Analytic Geometry (class 3 hrs., 3 cr.)
A study of vectors of dimensions, points, straight lines, planes,

spheres and surfaces.

Math 333 Calculus III (class 3 hrs., 3 cr.)
A continuation of Calculus II. Topics treated include: sequences
and series, limit of seguences and series, convergence and diver-

gence, partial derivatives; multiple integrals and applications.



Math 351 Statistical Inference I (class 3 hrs., 3 cr.)
Measures of central tendency, dispersion, regression, equations,

correlation, reliability, normal probability, curve, sampling.

Math 431 Foundations of Gecmetry I (class 3 hrs., 3 cr.)
Systematic analysis of geometry through a study of axiomatic
synthetic and analytic projective geometry; Affine, EBueladean,
and Non-Buclidean geometrics are obtained by successive restric-
tions of projectave transformations; an introduction to modern

geometry as background for teaching high school mathematics.

Math 432 Foundations of Geometry IL (class 3 hrs., 3 cr.)

Contrmuation of Foundations of Geometry I.

Math 441 Differential Equations I (class 3 hrs,, 3 cr.)
Introductaion to differential equations; special methods for equa=-

tions of the first order.

Math 442 Differential Equations IT (class 3 hrs., 3 cr.)
Iinear equations of the second order; general linear eqguations;

Yzplace transforms; the method of successive epprexamationse.

Math 452 Statistical Inference IT (class 3 hrs., 3 cr.)

A continuation of Statisztaical Inference Y.

Educ 425 Teaching of Mathematics (class 2 hrs., 2 cr.)
Prerequisite: Education 303. A study of the problems of teaching
mathematiecs 1n the secondary school includaing purposes, procedures,
methods and anstructional materials, Consideration will be given to

recent research in the teaching of mathematics. Open to third year

students who have completed the prerequisites.
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1, HNumeration (7 hours)
1.1 History of Numerals
1,2 HNumwerals vs. Numbers
1.3 Numerals in Different Bases: The Decamal Systenm,
Numerals 1n Base Two, Base Twelve and other bases.
Changing from one base to another.,
2. lHumber (30 hours)
2.1 Whole Yumbers Addation, Multiplicatiocn,
2.2 Letters as Symbols for Numbers
2.3 The Egqualaty Sign "=", Symmetric, Transitive Laws.
2.4 Closure Property
2+5 Laws:Asscciative, Commutative, Distributive Lawa.
2.6 The Number One and the Number Zero
2.7 The Number Lane (for Whole Numbers)
2.8 Directed Numbers: The Number Lane (for integers).
Absolute Values. Addation, Subtraction, Multiplication

and Divasion of Directed Numbers.
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2.9 Rational Numbers. Decimal Reprvéentatlon, Roundang off.

2.10 The Number Laine (for Rationals)

2.11 Ordering, <, >

2.12 Integral Powvers

2.13 Algebraic Expressions. Addition, Subtraction,
Multiplication, Division Parentheses.

3. lanear Fquataons and Inequalities {28 hours)

3.1 BSolution Set: Sety The Empty Set; Subset.

3.2 Open Sentences

3.3 Symbolaizang Statements

344 Identities

3.5 Word Proolamns

3.6 Simple Ianear Inequalaties: Properties, Solution Set,
Graph of Sohution Set on the Number Lane.

3.7 Graph: Co-ordinatc Plane. Graph of Straight Iane,
Yy = axX, ¥y = ax + b. Slope. Solution of Ilanear Equations
and Linear Inequalities by Graph.

L. Applications (20 hours)

L.l Unmts of Measureament: Mass, Length, Time,

L«2 Ratio and Proportion: i‘fc_.lfyjﬁ‘lmm\m(mmﬁu

L.3 Percent : M7 1IN
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l. Functions and Relations (27 hours)

l.1

1.2

1.3
1.4
1.5

1.6

Defimtion: Domain, Range, Mapping.

Descraption: Machinc, Verbal Description, Dnagram,
Table, Graph, Set of Ordered Pairs, Algebraic
Expression,

Examples of Relations that are not Functions.

Linear Functions

System of Lanear Equations (2 and 3 Unknowns): Solution
by Graphe Solution Set. Union and Intersection of
Sets., Venn's IDhagram. Word Problems.

System of Linear Inequalities {(Graphical Method only) :

Solutaion, Simple lainear Programming Problems.

2. Quadratic Functions and Equaticns (28 hours)

2.1

262

2.3

el

?
Graph of Parabola: y = ax? y=ax + ¢, y= alx ~k) s

v = a (x~k)?+ c. Idea of Symmetry

Pactorization of Quadratic Functaions

Quadratic Equation : Solution by Graph, by Factoriza-
tion, by Completing the Square. Formulae for Roots.
Swn and Product of Roots. Word Problems. Solution
of Quadratic Inequalities by Graph.

Irrational Numbers: Square Roots, Cube RHoots.
Determaiming Square Root of a Number by Factorization

and Long [hvision. Determinming Cube Root of 2 Number by
Factorization. Decimal Representation {Non=-repeating

Decamal).



2Ga
2.5 Real Numbers: ff, The Real Line.

3. Applaications (30 hours)

g s o
3,1 NBALLLLEILALD
[ ]

&
3.2 MMILEEN

| 7
3.3 s dule

v

3.4 WU dssiudy

3.5 Ratio and Proportion: Variataion,
| ]

3.6 Uaua

ﬁ%ﬂuﬁﬂﬁﬂﬁ% o

1. Polynomials (1n x only) (37 hours)
1.1 Degree, Factorization. The Remainder Theorem. Method
of Undetermined Coefficients.
1.2 Graph : Locating Zeros.
l.3 Polynomaial Equations: Solution by Graph, by Factorization.
l.4 G.C.D,, L,C.M,, Euclidean Algorithn.
l.5 Rational I'orm of Polynomials, Partial Fractions.
1,6 Trard Degree Equations: Graph. Roots. Higher Order
Equations (an Introduction).
2., Traigonometric Functions (19 hours)
2,1 Defimtions: sin, cos, tan, cosec, scc, cot.
2.2 Simple Identities. tan & = S%Q—g, s1n° 6 + cos2 6 = )

s ©
and their variations,
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2,3 Properties: Values as & range, from 0% zsd, Jo apba.
Functions of 90 - 8, 180°- @ cte.
2,4 Table of Trigonometric Functions.
2.5 Solution of Raght-Angled Trianglos: Word Problems,
Problems in 3-dam. Space.
2.6 Radian Measure (an Introduction)
3. lMeasurement and Approxamation (4 hours)
3.1 Error Relative Error, Greatest Possible Error.
3.2 Sigmificant Figures.
L. Applications (25 hours)
b1 e aeld wiAm Jeme nrzuah
- ety
he2 TamuPlvhgny langmoih
he3 Far3u

uqu
Lol @uusum

3 r4 L3
Tudtinaiv ¢ Glamsadmnmens)

1. Herder Equations (15 hours) ’

1.1 Graph of Carcle: x>+ y2 = a2
2

Y

1.2 Graph of Ellapse: 5 + =1

&

1.3 Graph of Hyperbola: xy = a

e

1.4 Simultaneocus Lanear and Non-lainear Equations. Sclutir..
by Substitulion and by Graph.
2. Logarithmc end Exponential Functions (25 hours)
2.1 Indices

2.2 Surds
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2ol

2.5

2.6

Yo

logaraithm: Tebles. Changing from one base to another
Exponential Function: Graph, Exponential Equation.
Vord Problems,

Logarathmic Function: Graph, Logaritnmic Equation.
Word Problems (e.gs Compound Interest).

Irrational Equations

3. Trigonometry (40 hours)

3.1

32

3.3

Compound Angles

Important Identities (including Changing Products
into Sums and vice versa)

Solution of any Triangle. Word Problems (including

problems in 3 - dim, space)

ie Serres (15 hours)

4el A.P., G.P,, H.P., Compound Intercst and Ruate of Growth

as examples of G.P,

4-2 Sn’ Sw
Le3 Allired Series

5. Approxumations (5 hours)

5¢1 Mampulation of Signrficant Fagures

i ¢
Budnunin ¢ (LlamzauSuwamans)

1. Complex Numbers {10 hours)

1.1 Defamtion and Related Concepts

1.2 HRepresentation : z = a + 1b

z =r (cos @ + 1 sin ©)



obo

1.3 De Moavre's theorumn Sqguare Roots, Cube Roots clc.
2. Trigonometry (20 hours)

2.1 Traigonometric Equation: General Solution,

2.2 Inverse Functions

2+3 Solutaon of Traiangles using Logaratim. Word Pxbleans

3. Binomial Theorem (10 hours)
Ls Calculus (40 hours)

4.l Tangent to curwe ¢ Slope

Le2 Iamts

4,3 Derivative; Maxama, Mimma

Lol Applaications. Velocity. Acceleration. Falling Object.
Projectile.

4.5 Integration: Area under Curve,

5. Descriptive Statistics (20 hours)

5.1 Presentataion of Data: Tabular Presentation, Graphic
Presentation. Bar Diagram, Pie Chart etc.

5.2 TFrequency Dlstrlbutloh. Ogive,

543 Measures of Central Tendency. Arathmetic Mean. "Short"
Method of Computation. Median. Other Measures.
Percentales,

5.4 Measures of Dispersion. Standard Dev1atl?n. UShort!

Method of Computation. Other Measures.
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1, Cartesian Coordinates
l.l Representation of Points by Coordinates
1,2 Plotiting of Points
1¢3 Dnrected lanes
l.4 Projections of Mrected Segment on the Coordinate Axc.

1.5 Iistance Formula



1.6
1.7
1.8

1.9

Poant of Dhvaision Formula.
Geometric Proofs Using Coordinates.

Inelination, Slope and Darected Cosines.

ety

Formulae for Slope and Directed Cosines. Applacations.

1,10 Angle between Two Lanes.

1411 Parallelasm and Prependicularity.

2+ Curves and Eguations.

Plotting of Graphs. Derivation of Equations,

3« The Straight ILane

3.1
3.2
3.3
3k
345
3.6
3.7
3.8
3.9

Equation of the Straight ILane.

The Point=-Slope and Two~Point Forms.
The Slope-Intercept Form,

The Intercept Form

lanes Parallel to the Axes.

The lLanear Equation.

Relations between Linear Equations.
The Normal Form.

Ihstance from a Laine to a Point

Le The Circle

bel
Le2
be3
Lol

The Standard Egquation of the Circle
The General Equation of the Circle
Identificataion of Center and Radius

Tangent

5. Parabola, Ellipse, Hyperbola

5.1

Defamitions



52 Deravation of Equations

5.3 General Equation of Second Degree
6, mquﬁsﬂgauiﬂ?ﬁu

6.1 GEUﬁuﬁwéﬁgﬂ?ou

6.2 Ceva's Theorem

6.3 Menelaus Theorem

6.4 Centrond

6.5 Circumcenters

6.6 In-centers ’

6.7 Ex-centers

6.8 Orthocenters

1o '

6.9 nﬁsﬁsﬁq%ﬂqqﬂquqﬂ?qu
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