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DESCRIPTION AND AGADEMIC NEED

Al.
A2,
A3,
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A7.

Bl.
8.

B3.

See attached catalog description of course.

See attached course syllabus, R

This course is intended for secondary school mathematics education
majors only. It is not intended for inclusion on the regular General
Education course list. [t responds to the need of our graduates in
mathematics education to be prepsred to meet the challenge of the new
technology afforded by computers and calculators in the doing and
tearning of mathematics. It also is in accordance with recommendations

‘mede in the 1983 report of the CIPH Panel 8n Teacher Training of the

Mathematical Association of America and guidelines developed by the
Commission on the Education of Teachers of Mathematics of The National
Council of Teachers of Mathematics.

This propesed course is part of a package proposal for revision of the
secondery mathematics education program. It does not require changes
in content of other existing courses.

This course follows the traditional type of offering by the department.
Howaver, much of the instruction will be in a microcomputer laboratory
setting with the students engaged in a hands-on approach ¢o learning.

This cours2 has never been offered st IUP on & trﬁai basis.
This course Is not to be a dual-level course.

There are no known institutions of higher education in our general area
which currently offer an undergraduste level course specifically
directed toward the use of computers and calculators in secondary
school mathematics instruction,

As stated above, the course was designed following recommendations made
by the Commitise on the Undergraduate Program of the Mathematical
Association of Americs in 1ts 1933 report entitled *Recommendations on
the Mathematical Preparation of Teachers” and according to guidelines
developed by the Conmission on the Education of Teachers of Mathematics
of The Wational Councii of Teachers of Mathematics in their report
eatitled "Guidelines for the Preparation of Teachers of Mathematics®.

INTERDISCIPLIMNARY 1ML ICATIONS

This Tourse will be taught by one instructor.

Ko additicnal or corollary courses are needed with this course.
However, it i3 hoped that the Computer Science Department will obtain
the approval of two proposed courses that can be used as prerequisites
in place of CO 200 and €O 110,

Thera i3 no dirsct relationship of the content of this course to the
content of courses sffered by other departments.
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" B4, This course is not applicable in a program of the Scheol of Continuing
Education directed to a clientele other than our full-time students.

C. EVALUATION

Cl. Written examinations, quizzes, laboratory projects, and classroom
participation are expected to be used to evaluate student progress.

C2. This course may not be taken for variable credit.

0. IHPLEMENTATION

DI. Resources, including faculty, space and 1ibrary materials, are
e, presently adequate to teach this course, Depending upon future
X enroliment in the mathematics education program, howsver, additiona?l

T microcomputers and peripheral equipment may be required.

¥ . D2, At the present time, on the basis of the current number of mathematics
el T education majors, we enpect to offer this course each semester during
s, the regular academic year.

B3, He presently anticipate one section each time the course is offered.
. D4. We plan to accomodate a maximum of 18 students in a section of this
i . Course,

E. HMISCELLANEQUS

’ AiT"pertin@ﬁt information has been included in the above.

M e e aae
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i ~“COURSE SYLLABUS
i S e . . R 8 S

__Dage Submitted: Febreary 28, 1986
j'Suhnjiiéé.Qyé Marlin E. Hartmsn
Department: Methematics

fiQ‘ﬁﬁ'457' Computers and Calculators in Secondary School Mathematics
- Instruction -

Y 11, Catelog Descriptien
o | Students will explore how computers and calculators can be used as tools to

enhance the instruction in secondary school mathematics. Prerequisites: CO
- 200 end CO 110, Three lecture hours per week,

X 111, Course Rationale and Objectives

T Caleulators, ead computers are playing an ever increzsing role in the doing
& - of methamatics and conseguently should be employed in the learning of
: mathemetics. This course is intended to educate students in the uses of
;b computers and calculators in the doing and learning of mathematics.

-~ ¢ At present, our curriculum is constructed upon the assumption that this
‘! .~ computing power is not available. In the near future (see April, 1985
e 1ssue of the Hathematics Teacher) radical changes will take place in the
oo i . esphasis of what we teach in the secondary schools. Our students need to
A be prepared to understand and implement these changes in the curriculum,

o 4 . In additfon to the change in curriculum, the computer offers new
pedagogical opportunities. The course is intended to demonstrate how the
dynamics of the classroom can be affected by this technolegy. Therefore

2 our students will b able to teke advantage of this technology from both a
s mathematical and padagogical point of view.

.. T¥. Course Outline '
- -A; Philosophital and Psychblogical Issues of Computers in Instruction

W v v e e

1. Gsneral uses of the computer in the classrcom

(a) Computer assisted instruction

(b) Computer managed instruction

{c) The computer &8s a probiem soiving tool

{d) The computer as a pedagogical too!

(e} Limitations of the above as determined by research results
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2. How the computer functions in:

(a) Expository teaching
(b) Discovery teaching

> .« . (e} Individvalized instruction

g

B. The Computer snd the Curriculum
1. The computer in algebra

Discussior of the use of the computer in teaching algebra. These
discussions will include how the computer might be used to instruct
students n the follewing topics:

(a) Equations

(b) Pythagorean theorem
(c) Ratio and proportion
(d} Cramer‘s rule -

e ¢ (e) Quadralic foraula
e (f) Graphing : o
' 2, Geometry

The studerts will explore how computar language can bz used as an
eavironment in studying concepts of distance, congruence,
similarity, arc Tength and angle measurement, as weil as other
geometricel concepts of secondary school mathematics. The students

will see how the world of tha Turtle (L0GO) can be used to

construct an axiomatic system, thus eliciting a greater
understand ing of Euclidean geometry and creating a need for proof.

3. Probability and statistics ;

(a) Monte Cirlo methods ‘
(b) Binomin! theorem .

iE "~ (c) Random xalks on a computer

(d) Using statistical packages
4. Simulations and modeling

(2} Bynawd
' {b) Visical: for wodoling mathematical problems
{c) Using cummerical simulations software

5. Trigonomet:y and calculus

(a) Functi:ns .

{b) Wrapping fuaction

(c¢) Functional votation

(d) Reots and graphs of functions

(e) Limite -~ ©

\f) Bifferantiation and integration (an historical approach)
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6. Number theory
(a)} Prime tests and (onerators
b} Euclidean algoriinm

¢) Perfect, abundant, and deficient numbers
Polygenal number:

(e) Sorting numbers

€. Other Isues in Technologi:ally Eahenced Instruction

1.
, (h) Superpiiot
{bg Methods of evalw ting software
(3

Software developrint
2. Classroom mansjement

Teacher au;thoﬂ ng

(2} How to manage and main*vin equipment
34

Ly

¥, Hethedology and Procedure

Resources

Pro ects (i.e., MECC, cwn'.m
Pub ic domain materials

. Classroom Tectures end discussion. Much .f the instruction will be in a
"~ microcomputer laboratory setting with the students engaged in a hands-on
appreach to “Iearning.,

Y () ._'.- o

T \fk’ “Probablé Text~
" ’Hateriﬂ for this course will be prepared priwrily by the instructor,

VfI. Other Readings

~ Selected articles from current journals.

"ViII. Evaluation

Examinations, quizzes, classroom participation, and viyidual laboratory
projects/programs,

Ils Schoiarly Papersmesearch Requimmprts

4 P
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; 8 Supplmta'l!ﬁéld Experiences
Hone. -

g, X1. Other requirements that have not been specified above
VER Hone.,
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