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INTRODUCTION:

The purpose of this project was to gain insight to students' attitudes
toward mathematics in general and toward mathematics classes through the use
of a questionnaire., After the questionnaire was given to two different high
school mathematics classes, some results were used in the development of a
unit plan to elicit a positive response from students. After the unit plan
was taught, assessment of the results were made through student comments,
observable attitudes toward the class and material presented, and scores on
quizzes and tests. Copies of the questionnaire and unit plan have been

included.



QUESTIONNAIRE AND RESULT SUMMARIES:

The general motivation behind this questionnaire was to learn what attitudes
were prevalent toward mathematics from students in a Second-year Algebra
class and from a Pre Algebra class at Muncie Central High School.

The first few questions of the questionnaire were designed to get general
background information about the students, i.e. class standing, gender,
interests and highest level of math taken thus far. Other questions were
designed to find the general attitude toward math. Such questions asked how
much a student likes math, what they think of math homework, what activities
they like in a math class and what problems they think are the hardest.

The questionnaire also included a question for students to express what traits

they think are most important for a math teacher to possess.



Please choose the one best response for each qﬁestion by placing a circle around
your choice and/or filling in "other".

10.

11.

12.

13.

What class standing are you at Central High School?
Freshman Sophomore Junior Senior

I am male female
After completing high school I wish to a. find a job b. go to college

c. get married d. go to vocational school e. don't know £. other

My favorite hobby is a. athletics b. television c. shopping d. reading

e. video games f. other

How many math classes have you taken at Central? (include the one you're
currently enrolled in)

What is the highest level math class you've taken?

a. General Math d. Geometry
b. Pre-Algebra e. 2nd Year Algebra
c. Algebra f. Trigonometry

Are you planning on taking additional math courses? yes no

How well do you like math?

a, a lot b. it's okay c. a little d. not at all e. no feelings
I think math homework is

a. extra valuable b. helpful c. not helpful d. useless

I learn more from math when the following methods are used. Pick and rank

your top 3 choices -- 3=very important 2=some value l=less valuable
Students work at board . tests
overhead transparencieg/aSkwg ?gecbbn: ____graphing
worksheets ____computers -
quizzes games

I like math classes best when

a. we work in small groups d. we can ask a lot of questions
b. we take notes all period e. other
c. there is no homework

The ideal math teacher possesses the following traits (pick top 3)

a. friendliness
b. strictness
c. intelligence
d. concern for students' progress . creativity

e. involvement in community does same thing everyday
f. involvement in extra-curricular activities 1. other

. outgoing

e

interesting (not boring)

PR

")

able to explain things clearly

I use math in everyday life
a. often b. frequently c. sometimes d. rarely e. never




14. I think the hardest types of math problems that I have encountered are (pick 2)

a. story or word problems

b. addition or subtraction problems

Cc. problems involving fractions
. multiplication or division problems
. graphing problem

d
e
f. problems involving signed numbers
g. algebra problem sample: solve this equation x2—15x + 56 =0
h

. geometry problem sample: find the value of x A B

ABCD 15 a L7 / 20-%
x2

i. proof 5 c

j. problems involving imaginary numbers



RESULTS:

The results were taken in such a way to make three different comparisons:
male — female, Pre Algebra students - Second-year Algebra Students, and
Freshmen - Sophomores - Juniors - Seniors.

When comparing the male results to female results, there were many
similarities. More males were enrolled in Second-year Algebra than in
Pre Algebra. The same was true for females. Most students, male and female,
thought class was best when there was no homework assigned. Also, the majority
of each group planned to go to college.

The majority of the males surveyed are sophomores (9 of 19) and the
majority of the females are juniors (12 of 18). Because of this fact, many
of the females are in their math class and most of the males are only in their
second. The methods for class instruction are also viewed differently. The
males feel worksheets are more helpful while the females feel overhead trans-
parencies are. The females thought the most important trait for a math teacher
to possess is concern for student progress. The males felt that being able
to explain things clearly was more important.

There were many differences when comparing the two classes. Less than
half of the Pre Algebra students (7 of 16) plan to attend college. All of
the Second-year students (21) plan to attend. Most of the Second-year students
prefer the use of overhead transparencies and like classes where they can ask
a lot of questions. The Pre Algebra students thought a variety of methods
were useful and most like class best when there is no homework assigned.

When comparing the responses of the Pre Algebra students to those of the
Second-year students, many similarities are found. Athletics were the most
common form of entertainment in both classes. Also most students in each

group thought math was "okay" and found homework to be helpful.




Other similarities include the traits the students think are most important.
Although both groups feel that concern for student progress and being able
to explain things clearly are important for a teacher to possess, the Second-
yvear students feel that explanation is the most important and the Pre Algebra
students feel that concern is most important.

The third comparison made was between the different grade levels. There
were more males surveyed at each level, except for the junior level. The
breakdown of the number of students surveyed are as follows: Freshmen — 4;
Sophomores - 14; Juniors — 18; Seniors -~ 1. O0Of these students, only one
freshman and five sophomores do not plan to attend college. The majority
of each class (except senior) plan to take additional math classes. One of
the most interesting results of this comparison was the importance of teacher
traits. For the freshmen, friendliness, strictness and being outgoing
were the top three listed in order of importance. For the sophomores and
juniors, being able to explain things clearly and concern for students'
progress were more important. This was the same for the senior who was
surveyed.

From these results, it was concluded that most students are indifferent
toward mathematics in general. It appears that many of the Second-year
Algebra students feel that homework is helpful, although a lot of students
prefer not to have homework at all. Most students felt story problems were
the hardest and that being able to ask a lot of questions was very important.

Being able to explain things clearly and having concern for students'
progress were the top two ideal traits a math teacher should possess.

Using these results, a unit plan was developed to accent some of the
students' ideas. The main focus was on the clear explanation of ideas and

allowing ample time for students' questions. The unit plan was made for the




Second-year Algebra class because more students showed interest in further

mathematics.,



UNIT PLAN:

Length: 14 days

I.

IT.

ITI.

Conic Sections

The study of conic sections takes the different quadratic equations
students have dealt with and teaches what their meanings are and what
their graphs look 1like.
Introduction

Up until now, this Algebra course has dealt with various equations,
both linear and quadratic, and how to algebraically manipulate them to
find solutions. Graphs of the linear equations have already been discussed.
This leads us to the study of the quadratic equation. The equations are
that of conic sections, or parts of a three—-dimensional cone. The
graphs and equations of circles, parabolas, ellipses, and hyperbolas
will be studied. To begin the unit, the distance and midpoint formulas
will be developed so they can be used as a basis for the development of
the equations of the conic sections.
Objectives
A. General Objectives

1. Students will develop an understanding of what a conic section is.

2. Students will be able to identify the graphs of different conic

sections.

3. Students will be able to graph different conic sections.
B. Specific objectives

1. Students will be able to state distance and midpoint formulas with

100% accuracy.
2. Students will be able to apply distance and midpoint formulas to

different word problems with 80% accuracy.




10.

11.

12.

13.

14,

15.

Students will be able to state the relationship between the
center and radius of a circle and the equation of the circle

with 807% accuracy.

Students will be able to state the equation of a circle given

the center and radius of the circle with 80% accuracy.

Students will be able to graph a given circle with 80% accuracy.
Students will be able to state the relationship between the

fogus, directrix, vertex, and axis of a parabola and the equation
of the parabola with 80% accuracy.

Students will be able to state the equation of a parabola given
the focus, directrix, vertex and axis of the parabola.

Students will be able to graph a given parabola with 807% accuracy.
Students will be able to state the relationship between the
center, foci, and intercepts of an ellipse and the equation of
the ellipse with 80% accuracy.

Students will be able to state tle equation of an ellipse given
the center and foci of the ellipse with 80% accuracy.

Students will be able to graph a given ellipse with 80% accuracy.
Students will be able to state the relationship of the center,
foci, intercepts, and asymptotes of a hyperbola and the equation
cf the hyperbola with 807 accuracy.

Students will be able to state the equation of a hyperbola given
the center, foci, intercepts, and asymptotes of the hyperbola with
&0% accuracy.

Students will be able to graph a given hyperbola with 80% accuracy.
Students will be able to identify a conic section as a parabola,

circle, ellipse, or hyperbola with 80% accuracy.



IV.

Subject Matter Content:
A. Distance and Midpoint Formulas
1. Present formulas and discuss how to use them.
a. Pl(xl,yl) PZ(XZ,YZ)

P.P.= (x,-x.) + (y.-y.) M= (¥17%2 | Y1779
172 27%1 2771 S5t 5t

2. Application of formulas to word problems
3. Use worksheet 50
B. Circles
1. Definition
2. General Equation — derived from distance formula

a. (x—h)2 + (y—k)2 = r2

(h,k) = center r = radius
3. Graphing frombgeneral equation
4, Algebraic manipulation of equations to write in general form
5. Writing general equation from given information
6. Question and answer time

C. Parabolas

1, Definition

2. CGeneral Equation and different properties

2
a. (x-h)" = 4c(y-k) and (y—k)2 = 4c(x-h) (h,k) = center
c>0 opens up c>0 opens right
c<0 opens down c<0 opens left
axis x=h axis vy=k
directrix y=k-c directrix y=x—c

3. Graphing from general equation
4. Algebraic manipulation of equations to write in general form
5. Writing general equation from given information

6. Question and answer time




D.

Fllipses
1. Definition
2. General equation (compare to circles)
2 2 2 2
a. (xxh)” | k)~ _ =h)™ o (k)”
2 2 2 2

a b b a

3. Use string to demonstrate defintion and show relationship to

general equation

4., Graphing from general equation
5. Algebraic manipulation of equations to write in general form
6. Write general equation from given information
7. Question and answer time
Hyperbolas
1. Definition
2. General equation (compare to ellipses)
2 Gom)’ CEIR CES N E
a b a b
3. Graphing from general equation
4. Algebraic manipulation of equations to write ingeneral form
5. Write general equation from given information
6. Question and answer time

Conclusion and Review

1.

Review all equations of the conic sections and note similarities

and differences.
Worksheets 51 and 52 (additional work on conics)
Identify different conics from different equations

Question and answer time

10



V.

Materials, References, and Resources

A.

Textbook

1. Alge

Publ

Workshee

1. Dist

bra and Trigonometry, Structure and Method Book 2
ished by Houghton Mifflin Co. 1988 pp 379 - 407
ts

ance and Midpoint Formulas

from text: Sheet 50

2. Circ

les; Parabolas

from text: Sheet 51

3. Elli

pses; Hyperbolas; More on Central Conics

from text: Sheet 52

Transparencies

1. Parabola

from Bracken Library, Educational Resources, Arthur Daniel, author

2, Elli

pse

from Bracken Library, Educational Resources, Arthur Daniel, author

3. Hype

rbola

from Bracken Library, Educational Resources, Arthur Daniel, author

Filmstri
1. The

a.

ps

Conics

Circle

Ellipse

Parabola

Hyperbola

from Bracken Library, Educational Resources,

Cathleen Watson, author

11



VI. Special Learning Activities
A. Demonstration
1. Use string and definition of ellipse to draw an ellipse
B. Assignments
1. Text assignments
a. p. 382 1 - 29 odd
b. pp. 387 - 388 1 - 25 odd
c. p. 392 1 -7 odd
d. p. 399 19, 21, 23
e. p. 404 1 - 9 odd, 17, 19, 27
f. pp. 406 - 407 1 - 11 odd, 13 - 17 all
g. Self-tests 1 and 2
2. VWorksheet assignments
a. Worksheet 50 2 - 20 even
b. Worksheet 51 1 - 14 all, 15, 18, 20, 24, 25
c. Worksheet 52 1 - 11 odd
VII. Evaluation Techniques
A. Homework scores
B. Quiz over Parabolas and Circles

C. Test over Conic Sections



ASSESSMENT AND SUMMARY:

By using the preceding unit plan, the main intention was to explain
ideas clearly and to show concern for students' progress. Through the course
of each day, material was presented slowly and thoroughly to ensure students
understood the concepts. Special emphasis was made each day to encourage
students to study all material each evening to avoid confusion between
the different equations. Also, time was allotted during each class period
for students tco ask questions. Presentations were filled with examples and
time was given during class for students to work on assignments. This enabled
the teacher to answer individual questions and note individual progress.

The students seemed to respond well to the unit plan. Most took full
advantage of the question and answer period to gain a better understanding of
the material. Most grades on the quiz were A's and B's., However, orfe the
material began to get more complicated, students seemed to become a bit
frustrated and not try as hard. It was evident that most were not studying
the material as thoroughly as they should. This was displayed when students
asked questions which they should have been able to answer themselves through
studying. However, this served as good daily review for the entire class.
Although only 14 of 22 passed the unit test, if one were to judge the content
of the unit, how it was presented, and.@ﬁg students responded to it, s/he
would be quite surprised,

In summary, the goal of this thesis project was met. A questionnaire
was given to high school mathematics students to gain an understanding of
their feelings toward mathematics. A unit plan was designed and implemented
keeping the students' ideas in mind. The students responded positively and

appeared to be interested in the content.

13



