METHODS AND MATERIALS OF MATHEMATICS
FOR ELEMENTARY TEACHERS

EDUC 371
11-12: 40 MF Sue Baker, Ed.D
TRC 119 Ofice Phone: 7783
5 Credit Hours Honme Phone: 2088

PREREQUI SI TE

Entrance to the Teacher Education Program

COURSE DESCRI PTI ON:

An introduction to the objectives, skills, and strategies of
instruction, teaching aids, manipul atives, assessnent devices
(itncluding alternative), curriculumand resource materials used
in the elenentary school mathematics program and the application
of the findings with enphasis on nethods (i.e. inquiry, guided
inquiry, problemsolving, etc.) and materials; use of the NCTM
St andards and the Mbdel Conpetency-Based Mat henmatics Program
(Chio Dept. Ed.).

TEXT:

Troutman, A And Lichtenberg, B. Mathematics: A Good
Beginning (5th Ed.). Pacific G ove: Brooks/Cole, 1995.

Model Conpetency-Based Mat hematics Program - OChio Dept. of Ed.

ELEMENTARY EDUCATI ON CERTI FI CATI ON:

Met hods and Materials of Mathematics for El enentary Teachers
is arequired course for all students seeking certification in
El enent ary Educati on.

Goal s:
1. To exenplify Christ by attitude, word, and deed.

2. To explore a nunber of Big Ideas in mathematics using
vari ous nethods such as inquiry/discovery,
i nducti ve/ deductive, problem solving, direct instruction,
cooperative | earning, etc.



3. To consider ways of inplenmenting and pronoting the NCTM
Standards, the Chio Math Model and equity in elenentary
school mat hemati cs.

4. To successfully inplenment the NCTM Standards, the Chio Math
Model, and equity in the elenmentary school setting.

Thenes:

1. Working in groups - brainstormng, copperative |earning,
di agnosi ng and prescribing, etc.

2. Probl em solving - inquiry, posing problens, sinplifying,
mul ti pl e approaches, nmultiple solutions.

3. Reasoni ng - conjecturing, testing, counterexanples, etc.

4. Communi cation - |logs, |ab reports, peer coaching,

di scussi on.

5. Connections - real-world to mathematics (nodeling) - topic
to topic within mathematics, mathematics to ot her
di sci plines - applications.

6. Research - How research is useful in our teaching.

REQUI REMENTS/ ACTI VI Tl ES:
Al l assignnments should be prepared on a conputer
Tests:

Tests will include assigned text reading, presentations,
cl ass discussions, and other material .

Scripture nenorization: Choose one passage

Romans 12:1-3 Phil. 3:12-14 Psa. 51: 10-13 Phil. 2:3-8

Integrating Math and Children's Literature

Sel ect a trade book for your grade of interest. Look for a mathenatica
slant. 1) List the bibliographical information of the book. 2) Sunmarize the
story in one short paragraph. 3)List five creative mathenatical questions and
4) five hands-on activities which can be used when sharing the book with a
cl ass. The creative mathemati cal questions should be open-ended. Exanple:
MIllions of Cats - “The story says the hill was quite covered with cats.

(Show picture) How many cats do you think were on the hill? How did you

deci de whi ch nunber to use?” (Standards 3 and 5) Creative questions do not
necessarily have one right answer. 5)ldentify the particular NCITM Standard or
the OW Strand addressed by the specific concept of the questions/activities.



Activity - Students may create their owmn famly of cats. Encourage themto be
creative and take their tinme. During the week, students may use the cats as
mani pul atives for practice in counting, addition, classifying, etc.(Standard
6) 6)Wite one original limerick or poem (Standard 4) Be sure the
activities, etc., are given a mathematical slant. This assignment should be
sent to Dr. Baker on the T drive. (Mre information will be given in class) -
Eval uati on: Standard identification, creativity, bibliography,
activities/questions, summary. Deductions for incorrect spelling, incorrect
grammatical structure, etc

Expl or ati on:

Exami ne the teacher’s edition of a basal textbook at a middl e school
grade level (gr. 6-8). Select a |esson on geonetry or measurenent. Renenber,
the authors of the pupil’s books are restricted to the printed page by the
very nature of books. Teachers are not so restricted. Use the
i nduct i ve/ exanpl e/ non- exanpl e/ concept attai nnent strategy. Your |esson should
be probl em sol ving based and i ncl ude vi sual s/ hands-on activities. Wth the
| esson plan, include a copy of the textbook pages you sel ect, name of text
publisher, grade level, and copyright date. Evaluation: Mesh of strategy and
concept, materials, conpleteness, quality of thought
- Follow |l esson plan outline given in class.

Text book eval uation: Directions will be given in class. For your coments at
the end of the evaluation, conpare the text exam ned with the approach
suggested by your text and class activities.

Fam |y math: Each person will be responsible for presenting a 10 min. activity
for parents and students at G eeneview North El enentary. You need a 20-30
sec promo to sell your activity. You many include posters, signs, etc. which
woul d add interest and “sell” your particular activity. The activities wll
be presented in class. A denonstration will be given by M. Hayes. If you
are unable to attend the session, you should video yourself presenting your
activity to a child and parents.

Probl em Sol vi ng Group Presentation: Your group will be responsible for reading
an article froman Arithnmetic Teacher (will be provided) and presenting the
information in an interesting manner (power point?). You should provide an
outline and possible test questions for each student in the class. The
presentation should be 10-12 mn. |ong (deductions taken is longer). Wite a
reflection of your work with the group

Model i ng with Mani pul atives - Mire will follow in class.

Cooperative Learning Groups : Assignments given in class to be conpleted by a

group (lab tinme) - If any sessions are m ssed, no make-up will be all owed.
Peer teaching Di agnosi ng error patterns

Probl em sol ving activities Prescribing renedi ati on

Lesson pl anni ng Inquiry | essons

Di scussi on groups
Materials need for class
Sci ssors, crayons or markers, tape, ruler

Instructional Strategies:

Lecture Di scussi on Rol e pl ayi ng
I nductive teaching Qui ded di scovery Ganes/ activities
Laboratory instruction Cooperative | earning

Conmput er/ cal cul at or use I nquiry



CLASS ATTENDANCE

Attendance is required. Unexcused absences will result in the | oss of one
poi nt per class hour fromhour final average. Two tardies will represent 1
unexcused absence.

EVALUATI ON:
Final grade will be determ ned by:

Qui zzes, activities, tests, field experience*
*I1f your performance in field experience is outstanding, your final grade can
be raised by 5 percentage points. |If the teaching experience is nmarginal or
worse, the final grade for the course will be |lowered by 10 percentage points.
Being |l ate, absent, not neeting requirenents can al so | ower your final grade

by 5 percentage points.

If you have not earned a C or above in content (tests/quizzes), you will not
be allowed to participate in the field experience.

G adi ng scal e: 100- 97 A 96- 94 A-
93-91 B+ 90-88 B 87, 86 B-
85- 83 C+ 82-78 C 77, 76 C
75-70 D
69-0 F

Late assignments will be penalized one letter grade per class.

STUDENT ACTI VI Tl ES:

Pr obl em sol vi ng Rol e pl ayi ng Critiquing

Preparing and teaching D agnosing and prescribing Usi ng conput ers,
teachi ng ai ds, nodels

Text book eval uati ons Sof tware eval uati ons Lesson pl anni ng

Denonstrating

QUESTI ONS/ SUGCGESTI ONS TO GUI DE YOUR READI NG

Chapter One

1. Di scuss the differences between an instructional nodel that focuses on
teachi ng mat hemati cs and one that focuses on | earni ng mat hemati cs.

2. VWhat is neant by the statenent “Children should construct their own
mat hemat i cal know edge?”

3. Describe the teacher’s role in a teaching/learning environment where
children construct their own know edge.

4. Describe three |l evels at which know edge can be represented and provide
exanpl es of each.

5. VWhat is the essential difference between a concept devel opment activity
and a reinforcement activity?

6. How shoul d advanci ng technol ogy affect the enphases on mat hematics
| earni ng objectives in the curricul un?

7. VWhat is neant by didactic teaching? Wat are the [imtations of this

styl e of teaching?
8. Descri be each of the four types of activities presented in this chapter



G ve exanpl es of each.

9. VWhy shoul d chil dren mani pul ate and nmake observati ons using concrete
obj ect s?

Chapter Two

1. Expl ai n what is nmeant by conservation of the as-many-as relation. Gve
exanpl es.

2. List the classification tasks discussed in this book and give exanpl e
activities for each. ldentify materials you m ght use and questions you
m ght ask.

3. Identify a collection of objects. Nanme three general attributes that
could be used to classify the objects. Identify sone specific
attributes for each of the general attributes you choose.

4. Describe at least four difficulties children may encounter when | earning
t he nunber concepts for 0-10.

5. Descri be the prenunber tasks children should be able to performbefore
bei ng i ntroduced to nunmerals for nunbers.

6. Expl ain what is nmeant by this statenment: A child could correctly decide

that one set of objects has nore than another set of objects for the
Wrong reasons.

Chapter Three

1

Describe an activity using play noney that teaches place val ue concepts.
Specify the appropriate grade | evel for your objectives and possible
guestions you m ght ask.

VWhat is a nuneration systemand what is its purpose?

List five significant features of our base ten nuneration system

The NCTM recomends that students devel op sound nunber sense abilities.
VWhat concepts in this chapter would you stress to nake sure students do
so?

VWhat is the difference between the two | earning objectives—identifies
the place value of digits in a base-ten nuneral and interprets a nuneral
in various ways using nonstandard nanes? G ve your answer using the
nunber 3584.

Chapters Four and Five

1

2.

Wy is it inportant for children to be able to renane 7 as 6 + 1, 5 + 2,
4 + 3?7 Gve exanples to verify your cl ains.

How does the fact that addition is a conmutative operation help a child
find 2 + 97

Carefully describe an activity for teaching the famly of facts for 6.
(This should include all appropriate addition facts.) Indicate what
materials you woul d use and include questions you woul d ask.

Gve the different interpretations for addition and subtraction. Wite
a sinple story (work) problemthat denonstrates the nmeaning of each
Expl ai n how a know edge of the identity elenment for addition, counting,
and commutative property for addition can reduce the anpong of
menorization required. Sketch the table and indicate where these three
i deas hel p.

Chapters Six and Seven

1

Nane the different interpretations for nmultiplication and division
Wite a word problemand a nunber sentence for each one. Explain how
the nunbers in the nunber sentence relates to the nunbers in the word
probl em



Expl ai n how knowl edge of the multiplication properties of 0 and 1 and
the conmutative property of multiplication hel ps reduce the anount of
menorization required to learn the basic facts of multiplication

Sketch a nultiplication and rel ate your discussion to it.

Expl ai n and sketch how you can use exactly twelve objects to denpnstrate
the four basic facts of nultiplication and the four related division
sent ences.

Di scuss why division by zero is meaningl ess.

Chapters N ne and Ten

1

wWn

oo

G ve |l ogical explanations for each of the follow ng w thout using
algorithms, rules, or rote procedures.

VWhich is smaller: 3/4 or 3/8? Explain your reasoning

VWhich is larger: 7/7 or 9/10? Explain your reasoning.

Nane a nunber represented by a fraction or a decinal that you know
is close to 47/98

VWich is larger: 4/9 or 21/20? Explain your reasoning.

Wy is 5/8 equal to 15/247?

VWhat are sone things that a nunerator of a fraction tells us?
VWhat are sone things that a denominator of a fraction tells us?
Wiy do we find cormmon denom nators when we add or subtract
fractions?

l. VWhat is neant by sinplifying a fraction?

Show how you coul d use paper folding to convince children 2/3 = 4/6.
Show how you could use coins to illustrate the conputation for 0.42 -
0. 27.

How could you illustrate to children that 0.27 . 0.09?

Explain why 2/3 divided by 5/7 = 2/3 x 7/5.

Use rectangul ar regi ons approach to denonstrate 2/3 x 4/5.

IomMmo Owx

Chapter El even

Descri be and sketch a nodel for problem sol ving

VWhat probl em sol ving commtnents should a teacher make to ensure that
probl em sol ving activities are nurtured in their classroons?

G ve sone exanpl es of exercises or assignnments that are often called
probl enms but are not really problens.

Defi ne cognition and nmetacognition and expl ain how they differ

Chapter Sixteen

1

Expl ain the foll ow ng:

1. Measur enent involves the use of an appropriate standard unit.
2. Measurenent is approximate
3. Sone neasures are direct, but some are indirect.

Wy is the cubic decineter an inportant unit of measurenent in the
metric systen?

Expl ain the Celsius scale for nmeasuring tenperature by relating it to

t he Fahrenheit scale.

How does the term “conservation” apply to the neasurenent of |ength?
Estimati on should be a deliberate part of activities involving
nmeasurenent. What is this true?

Wy might a traditional circular clock be nore useful for teaching tine
than a digital clock?

VWat is area?



Chapter N neteen

1. Di scuss what is nmeant by assessnent of performance. |ndicate conditions
that ensure valid outcones.

2. Describe at |east four possible limtations of pencil and paper testing.

3. Expl ai n how assessnent activities affect what students perceive as
i mportant to learn

4. Describe at least three strategies for assessing performance other than
penci | and paper testing.

5. VWat is the difference between assessing mathemati cal know edge and
di agnosi ng mat hermatical difficulties?

6. Suppose a teacher determ nes the types of errors a student nade on an
addition test. Does that nmean the teacher has di agnosed? Wy or why
not ?

7. Descri be cultural expectations and influence fromparents that m ght

lead to different opportunities in mathematics for boys and girls.
8. Li st sone strategies for conquering gender bias in mathematics.



