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Texas Council of Teachers of Mathematics 
2002-2003 Mission and Goals Statement

MISSION 
To promote mathematics education in Texas.

GOALS
Administration

•  Investigate online membership registration through CAMT and/or the TCTM website
Publications

•  Survey membership to identify what they want in the Texas Mathematics Teacher (TMT)
•  Review and redesign  the TMT journal and the TCTM website based on above findings

Service
•  Increase the number of Mathematics Specialist College Scholarships
•  Increase the donations toward Mathematics Specialist College Scholarships
•  Staff CAMT registration with volunteers and other volunteers as needed
•  Advertise affiliated group conferences on the TCTM website and in the TMT

Communication
•  Create and maintain an e-mail list of members for timely announcements
•  Communicate with affiliated groups in a timely manner
•  Improve communication with NCTM consignment services

Membership
•  Based on information gathered by TCTM board members as to advisability, advocate at CAMT Board 

meetings for TCTM membership to be required for all CAMT participants 
•  Encourage affiliated groups to include TCTM registration on their membership forms

Public Relations
•  Staff and sponsor the NCTM/TCTM booth at CAMT
•  Follow NCTM Communication Guidelines (1993) for increased media coverage of TCTM membership 

and issues relevant to our mission

1982-1984 Betty Travis
1984-1986 Ralph Cain
1986-1988 Maggie Dement
1988-1990 Otto Bielss
1990-1992 Karen Hall
1992-1994 Susan Thomas

TCTM Past-Presidents
1970-1972 James E. Carson
1972-1974 Shirley Ray
1974-1976 W. A. Ashworth, Jr.
1976-1978 Shirley Cousins
1978-1980 Anita Priest 
1980-1982 Patsy Johnson

TCTM Regions

1994-1996 Diane McGowan
1996-1998 Basia Hall
1998-2000  Pam Alexander
2000-2002  Kathy Mittag
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Call For Articles
The Texas Mathematics Teacher seeks articles on issues of interest to 
mathematics educators, especially K-12 classroom teachers in Texas.  All 
readers are encouraged to contribute articles and opinions for any section 
of the journal.

Manuscripts, including tables and figures, should be typed in Microsoft Word 
and submitted electronically as an e-mail attachment to the editor with a copy 
to the director. No author identification should appear on or in the manuscript.  
A cover letter containing authorʼs name, address, affiliations, phone, e-mail 
address, and the articleʼs intended audiance should be included.  After referee-
ing, authors will be notified of a publication decision.

Teachers are encouraged to submit articles for Voices From the Classroom, 
including inspirational stories, exemplary lessons, or management tools. If 
submitting a lesson, it should include identification  of the appropriate grade 
level and any prerequisites.

Items for Lone Star News include, but are not limited to, NCTM affiliated 
group announcements, advertisements of upcoming professional meetings, 
and member updates

Businesses interested in placing an advertisement for mathematics materi-
als should contact Mary Alice Hatchett.

Deadline for submissions: Fall, July 1   Spring, January 1
______________________________________________________
Permission is granted to reproduce any part of this publication for instruc-
tional use or for inclusion in a Texas NCTM affiliate publication provided 
that it is duplicated with full credit given to the authors and the Texas 
Mathematics Teacher.
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Dear TCTM Members,
 With the stress in our daily lives due to the war, 
the economy and the new accountability system, I’m 
sure many of us feel like we can’t take much more.  If 
you are feeling overwhelmed, reach out to others for 
support. If you see someone that needs help – fellow 
teachers or students – don’t wait for them to ask, offer 
your support now. Our family and friends are always 
there, but colleagues may need to build new relation-
ships in order to handle all the changes and demands 
that these times bring. Additional support comes from 
belonging to and communicating through professional 
organizations such as the Texas Council of Teachers 
of Mathematics. Through this publication, we hope to 
bring you the most up-to-date information from the 
state and exemplary materials to sustain you in the 
classroom.
 April is Mathematics Education Month. The 
March 2003 Bulletin from NCTM recommends the 
following website for free resources to celebrate this 
event with the connection between mathematics and 
art: mathforum.org/mam/o3. Other recommended 
websites include: 

Elementary level: MegaMath at 

http://www.cs.uidaho.edu/~casey931/mega-math

High School: Algebra I for students at 

http://www.bonita.k12.ca.us/schools/ramonda/
teachers/carlton/index.html

Introductory Statistics: Exploring Data at
 

http://exploringdata.cqu.edu.au

All levels: Classroom Calendar at 

http://enc.org/thisweek/calendar/
 

 Remember that speaker proposals for the 2004 
NCTM annual meeting are due May 1, 2003. The 
conference next year will be in Philadelphia. Look 
for the CAMT 2004 speaker proposal forms soon on 
the website at http://www.tenet.edu/camt/. I encourage 
all members to consider becoming speakers. You all 
have something worthwhile to share. 
 The Texas Legislature is in Austin and work-
ing hard on budget issues. Considerable funding cuts 
in education are under review. News from the vari-
ous education committees may be found online, for 
example, at 

http://www.tasanet.org/depserv/govrelations/
78Legislation/capitolwatch/capitolwatch.html 

As concerned educators, I recommend that you keep 
abreast of the news from the Legislature. When 
teachers express concerns, they should express them 
proactively rather than reactively. Your opinions do 
matter to your representatives. A phone call or e-mail 
is your opportunity to be heard on the issues under 
discussion. 

I recently heard the inspirational show tune 
“The Impossible Dream”  (lyrics by Joe Darion) from 
Man of La Mancha. While listening to the song, I knew 
now was the time to remind my fellow members that 
every day teachers dream the impossible dream, fight 
the unbeatable foe, and right un-right-able wrongs. 
However hard it may be, under whatever circum-
stances we must work, we are all trying to build a 
safe and happy future for our children. Keep up the 
good work!

Sincerely,

Cynthia L. Schneider
TCTM President 2002-2004

Letter from the President
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All members of TCTM should take an active role to help make CAMT successful. Come work ‘behind the scenes’ 
to facilitate the experience for all participants. Please examine the times below and volunteer to serve. There are 
two locations for volunteers to work. We need you! Identify the time slot(s) when you can help and e-mail the 
date and time(s) on or before May 9, 2003 to Cynthia Schneider by a method listed below. We will confirm your 
assigned time via e-mail or phone on or before June 30.

Volunteer Information

Volunteer by May 9, 2003 to work at 
CAMT 2003 in Houston!

 Distrcit or Professional Afffiliation    ESC

Email Address
<      >(      )

Home Phone
(      )

Work Phone

Name:
Last First Middle

 Address:
Number and street Apt. number

City Zip Code

Please submit your form
      by mail:  Cynthia Schneider,  by fax:  (512) 232-1855        by email:   <cschneider@mail.utexas.edu>
  234 Preston Hollow,   ATTN: Cynthia Schneider
  New Braunfels, TX 78132

Saturday July 19

Friday July 18

Thursday July 17
12:00 p.m. – 2:00 p.m. 2:00 p.m. – 5:00 p.m. 9:45 a.m. – 12:00 p.m.

12:00 p.m. – 2:00 p.m. 2:00 p.m. – 5:00 p.m.10:00 a.m. – 12:00 p.m.7:45 a.m. – 10:00 a.m.

12:00 p.m. – 2:00 p.m.10:00 a.m. – 12:00 p.m.7:45 a.m. – 10:00 a.m.

Exhibits Area –NCTM Materials Booth

Saturday July 19

Friday July 18

Thursday July 17

Wednesday July 16
1:30 p.m. – 3:30 p.m. 3:30 p.m. – 5:00 p.m.

1:00 p.m. – 3:00 p.m.11:00 a.m. – 1:00 p.m.9:00 a.m. – 11:00 a.m

7:15 a.m. – 9:00 a.m. 9:00 a.m. – 11:00 a.m. 1:00 p.m. – 3:00 p.m.11:00 a.m. – 1:00 p.m.

7:15 a.m. – 9:00 a.m. 9:00 a.m. – 11:00 a.m. 1:00 p.m. – 3:00 p.m.11:00 a.m. – 1:00 p.m.

 6:45 a.m. – 9:00 a.m.

Registration Area
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Lone Star News

  If you are actively involved with your local 
affiliated group, please send future meeting and 
conference information to  <cschneider@mail.utexas.edu> 
so we may publicize your events. Contact information 
for each group is available on the NCTM website, 
http://www.nctm.org/.

Affiliate Group News

 Teachers who attend this new TEXTEAMS In-
stitute will not only learn how to help their students use 
and master problem solving, but they will also deepen 
their own content knowledge and leave with a broader 
understanding of what problem solving means. One of 
the special features of the Problem Solving Institute is a 
set of 30 lessons written by middle school mathematics 
teachers, mathematics supervisors and university math-
ematics educators which will provides teachers with 
extra support as they incorporate problem solving into 
their daily lesson plans. 

 This institute in problem solving will be part 
of the TEXTEAMS Institutes for K-12 mathematics and 
science teachers, developed, supported and coordinated 
through the Charles A. Dana Center at the University of 
Texas at Austin. The training will give teachers ample 
and varied opportunities to explore how and where 
problem solving pervades and connects the TEKS, and 
why and how students must use and master problem 
solving to be successful in mathematics. Because skillful 
problem solving ensures success in all content areas of 
mathematics, teaching students the processes that prob-
lem solving demands will better prepare them for higher 
mathematics courses.  It will also better prepare them for 
the more challenging TAKS.

 Middle school mathematics teachers who are 
looking for meaningful, relevant and timely profes-
sional development on problem solving should call your 
regional Education Service Center, visit the TEXTEAMS 
website at http://www.texteams.org/ or call Bonnie 
McNemar (512 232-5997), Program Coordinator, Math-
ematics Team, Charles A. Dana Center. 

Coming Soon!
Problem Solving for Middle School 
Mathematics Teachers

Dear TCTM Members,
 Each year, the Texas Council of Teachers of 
Mathematics recognizes two individuals for their 
leadership in mathematics education.  In 2002, we were 
honored to be the recipients of these two awards:

 Judy Kelley from West Texas A&M University in 
Canyon and Executive Director of the NSF-funded Rural 
Systemic Initiatives received the E. Glenadine Gibb 
Achievement Award for her contributions to the im-
provement of mathematics education at the state and/or 
national level; and 

 Janie Schielack from Texas A&M University in 
College Station and Director of the NSF-funded Informa-
tion Technology in Science (ITS) Center for Teaching and 
Learning received the TCTM Leadership Award for her 
contributions to the improvement of mathematics educa-
tion at the local and state level through innovative staff 
development design.

 We would like to take this opportunity to thank 
the membership of TCTM for creating the professional 
environment that has made it such a pleasure to be in-
volved in mathematics education in Texas.  The founda-
tion of effective leadership lies with the people who are 
directly charged with the task of implementing quality 
instruction to develop future citizens who are critical 
thinkers and educated decision makers.  We are grate-
ful to be a part of this many-faceted process, and we 
look forward to having continued opportunities to work 
together to improve mathematics education.

Sincerely,

Judy Kelley and Janie Schielack

Letter from Award Recipients

Ω

 Thousands of children pass through home-
less shelters each year in Texas.  A significant number 
of these children are behind academically because of 
mobility, domestic violence, and other trauma in their 
lives.  Current and retired teachers who seek a fulfilling 
volunteer opportunity can find it by providing tutoring 
for these children after school, on week-ends, or during 
the summer.  For information about how you can volun-
teer, please contact the Texas Homeless Education Office 
at 1-800-446-3142.

Shelter Volunteer

Ω

Ω

Ω
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More Lone Star News

 The quality of the Texas Mathematics Teacher 
very much depends on the voluntary efforts of many 
mathematics educators.  Each article that appears in 
TMT is judged for content and style by at least three 
referees, who volunteer their time and expertise.  TCTM 
members who are interested in refereeing 2 or 3 manu-
scripts each year should contact Cynthia L. Schneider, 
TCTM President, 2002-04; <cschneider@mail.utexas.edu> 
or Mary Alice Hatchett, Director of Publications Texas 
Mathematics Teacher; <mahat@earthlink.net> . 

 The efforts of all of these referees in maintaining 
the high quality of the Texas Mathematics Teacher are 
very much appreciated.

Reviewers

Cindi Beenken
Patti Bridwell
Kathy Cook
Lee Holcombe
Bill Hopkins
Bill Jasper
Kathleen Mittag

Barbara Montalto 
Erika Pierce
Ullrich Reichenbach 
Linda Shaub 
Jim Telese
Alicia Torres
Jacqueline Weilmuenster Ω

 The 50th Anniversary of the Conference for the 
Advancement of Mathematics Teaching (CAMT) is 
scheduled for July 17-19, 2003 at the George R. Brown 
Convention Center in Houston.  For registration, hous-
ing and program information visit the CAMT website: 

http://www.tenet.edu/camt/

 Expand your opportunities by joining us at the 
82nd NCTM Annual Meeting in Philadelphia, Pennsylva-
nia April 21-24, 2004. If you attended the conference in 
2002, you should have received a registration booklet in 
March. For the most up-to-date information or to regis-
ter online, visit 

http://www.nctm.org/meetings/ 

or call (800) 235-7566.

CAMT 2003 & NCTM 2004

Ω

Puzzle Corner
 We are interested in how your students respond-
ed to this problem and how they explained or justified 
their reasoning.  Please e-mail  copies of your students’ 
work, include your name, grade level, campus name and 
district name by July 1, 2003 to Mary Alice Hatchett, Di-
rector of Publications Texas Mathematics Teacher.  Selected 
submissions will be acknowledged and published in 
subsequent issues.

Sticks #1
Please prepare a sketch of your solution

Arrange 15 craft sticks to form 5 squares
as shown

Remove 3 sticks, leaving 3 squares
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TCTM Leadership Award Application
Eligibility:   The TCTM Leadership Award is presented to a TCTM member who is nominated by a TCTM Affiliated 

Group.  This person is to be honored for his/her contributions to the improvement of mathematics educa-
tion at the local and state level.  He/she has designed innovative staff development and has promoted 
the local TCTM Affiliated mathematics council.  

Deadline:  May 1, 2003

Information about the affiliated group nominating a candidate:

Are you a member of TCTM?  � yes      � no  NCTM?  � yes      � no

Information about the person being nominated:

Is the nominee a member of TCTM?  � yes      � no   NCTM    � yes      � no   Retired  � yes      � no 

Applications should include 3 pages:

Email Address
<      >(      )

Home Phone
(      )

Work Phone

Name:
Last First Middle

 Address:
Number and street Apt. number

City Zip Code

Email Address
<      >(      )

Home Phone
(      )

Work Phone

Name:
Last First Middle

 Address:
Number and street Apt. number

City Zip Code

�    Completed application form �    One-page, one-sided, typed bio-
graphical sheet including:

Name of nominee
Professional activities
State/local offices or committees
Activities encouraging 
involvement/improvement of 
math education

Staff Development
Honors/awards

�    One-page, one-sided essay indicating 
why the nominee should be honored 
for his/her contribution to the im-
provement of mathematics education 
at the state/national level.

Submit the completed application, biographical sketch, and essay to
by mail:  Cynthia Schneider,  by fax:  (512) 232-1855         by email: 
  234 Preston Hollow,   ATTN: Cynthia Schneider <cschneider@mail.utexas.edu>
  New Braunfels, TX 78132
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 In a traditional approach used for many centu-

ries to solve problems like this, the problem situation 

is represented as an equality of two ratios of cost to 

amount: 
c
q

= c
q

1

1

2

2

In school mathematics, such an equation is often called a 

“proportion”. Filling in the 3 numerical values gives this 

equation:
23.63 dollars

17 gallons
= c  dollars

11 gallons 
 2

 To solve this equation for c2, students are taught 

to “cross multiply”. This means taking each denomina-

tor and multiplying it by the numerator of the other side 

of the equation. (It is equivalent to multiplying each side 

of the equation by the product of the denominators, and 

canceling.) Cross-multiplying gives the product 23.63•11 

= 259.93. and the equivalent equation:

259.93 = c2 • 17

Solving this equation for the cost c2 gives the correct 

answer, $15.29. 

 A difficulty with using this as the standard or 

preferred approach to solving such a problem is that the 

number created by cross multiplying (in this case the 

number 259.93) has no relevance for the problem situa-

tion. Even its units (“dollar gallons”) are meaningless. 

1.  If Kobe bought 17 gallons of gasoline for 
$23.63, how much would he have to pay for 
11 gallons?

Pitfalls of Over-Reliance on
Cross Multiplication as a Method

to Find Missing Values

 This would not be so bad, perhaps, except that 

this cross-multiplying approach prevents students from 

seeing a number that does have a great deal of relevance 

for the problem situation, namely the unit price. To show 

what we mean, let us illustrate an alternative approach.

 In this approach, we divide the cost ($23.63) by 

the amount of gasoline (17 gallons) it buys to give the 

unit price: $1.39 per gallon. This is an important quan-

tity in the problem situation. It is the constant value that 

each ratio above is equal to:

23.63 dollars
17 gallons

= $1.39 per gallon

To find the unknown value c2 dollars we multiply the 

unit price $1.39 per gallon by the given number of gal-

lons, 11, to find the price of 11 gallons: $15.29.

1.39 dollars/gallon (11 gallons) = 15.29 dollars

 Notice that computing the unit price gives us 

an important and useful piece of information about the 

problem situation in general. If we were asked a variant 

of the problem (say, how much would 14 gallons cost?), 

we could solve it easily: just multiply 14 by the unit price 

$1.39 per gallon we have already found. On the other 

hand, if we had solved the original problem by cross 

multiplying, to solve this variant problem we would 

have to start from scratch (and in the process, we would 

create another number that has meaningless units and 

that is useless in any other version of the problem). 

 Another variant of the original problem might 

give the same information and ask how many gallons 

Kobe could buy for some amount of money (say $20.00.):

• Dick Stanley, Ph.D. 
• Diane McGowan
• Susan Hudson Hull, Ph.D.

 The following article is one of several that are 
included in the Texas Mathematics Academy for 7th 
and 8th-grade teachers.  These articles are also available 
through the resource section of the Mathematics TEKS 
Toolkit:  http://www.mathtekstoolkit.org/ .

2. If Kobe bought 17 gallons of gasoline for 
$23.63, how much could he get for $20.00?
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this point and (0, 0). A line drawn up from q = 17 to 

the graph and then over to the vertical axis locates the 

answer c = $23.63. 

Note that the slope of this graph is just the unit 

price, $1.39 per gallon, found above. This graph is the 

graph of a linear function c = 1.39•q that represents 

the general proportional relationship between cost and 

amount. The unit price method thus connects nicely 

with the work with algebra and functions that students 

will soon be immersed in. Another disadvantage of the 

cross multiplying method is that it is essentially a dead 

end that does not lead to representations in terms of 

graphs and functions. 

 For centuries the above sorts of problems have 

been called “rule of three” problems: three values are 

given and a fourth is sought. Cross-multiplying has been 

a method for solving such problems learned by many 

generations of school children. It arose in a context that 

valued rote methods applied without thought to solve 

certain standard problem types, and in an era before 

functions and their graphs were used at all in math-

ematics. It is surprising how persistent this method is 

even today given the change in times, the fundamental 

drawbacks of the method, and the arrival on the scene of 

functions and graphs as key algebraic concepts.

5 10 15 20 25

5

10

15

20

25

0
q

c

 For this problem, if we knew the “unit amount” 

(how much gasoline he could get for 1 dollar), we could 

easily answer the question. This suggests we set up an 

equation using the reciprocals of the ratios in the equation 

above. 17 gallons
23.63 dollars

= q  gallons
20.00 dollars

2

Here, if we divide 17 gallons by $23.63 we get the unit 

amount, 0.719 gallons per dollar. It is the constant value 

that each ratio above is equal to:

17 gallons
23.63 dollars

 0.719 gallons per dollar=

To find the unknown value q2 gallons we multiply the 

unit amount by the given number of dollars, 20, to find 

the amount that $20.00 will buy: about 14.38 gallons. 

0.719 gallons/dollars (20 dollars) = 14.38 gallons

 This second problem could have also been 

solved by cross-multiplying, but using this approach 

would have involved the same sort of drawbacks as we 

saw using cross multiplying in the first problem. Further, 

this approach would not have shown any relationship 

between the two problems. On the other hand, using the 

unit price and the unit amount, as we illustrated above, 

allows us to see clearly the connection between the two 

problems: namely, these unit amounts are reciprocals of 

each other:

1
0.719

1.39 dollars per gallon≈

1
1.39

0.719 gallons per dollar≈

That this is necessarily true follows from the very mean-

ing of each of these quantities. 

  As a final remark we note that all problems 

of the type illustrated above can also be solved with 

a graph. In the case of problem 1 we would mark the 

point (q, c) = (17, 23.63), and then draw a line through 
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CAMTership Application
Eligibility: Five $200 CAMTerships will be awarded to teachers with five or fewer years teachig experience 

who are members of TCTM and have not attended CAMT before.  CAMTerships will be awarded to 
teachers in each of the following grade levels: K - 4, 5 - 8, and 9 - 12.  Winners will be determined 
by random drawing of names and will be notified by June 1, 2003.  Winners will be asked to work for 
two hours at registration or the NCTM material sales booth and will be TCTMʼs guest at our break-
fast, where the checks will be presented.  Good luck!

Deadline:   May 1, 2003

Are you a member of TCTM?  � yes      � no   Have you attended CAMT before?  � yes      � no
Note:  If you are not a member of TCTM, you must enclose $13 with this application to apply for membership.
How long have you been teaching?  _____________  Describe your primary teaching responsibilities

Send your completed application to:
by mail:  Cynthia Schneider,  by fax:  (512) 232-1855         by email: 
  234 Preston Hollow,   ATTN: Cynthia Schneider <cschneider@mail.utexas.edu>
  New Braunfels, TX 78132

Email Address
<      >(      )

Home Phone
(      )

Work Phone

Name:
Last First Middle

 Address:
Number and street Apt. number

City Zip Code

 In addition, research (Hull, 2000) shows that 

although teachers can set up problems similar to those 

above and find an answer by cross multiplying, many 

have no idea how to interpret their answers because 

units were left out of the problem solving process. More-

over, units cannot be included since units found in the 

intermediate step in cross multiplying are meaningless. 

Another research study (Nunes, Schliemann, Carraher, 

1993) showed that students can be taught cross multipli-

cation, but then quickly forget the method and instead 

rely on other methods that make more sense to them 

when asked to solve problems in the real world.   
Ω

Dick Stanley, Ph.D .• University of California - Berkeley,
<stanleyd@socrates.berkeley.edu>

 
Diane McGowan • Charles A Dana Center,

<dmcgowan@mail.utexas.edu>
 

Susan Hudson Hull, Ph.D. • Charles A Dana Center.
<shhull@mail.utexas.edu>

References

Hull, S.H. (2000).  Teachers’ mathematical under-
standing of proportionality: Links to curriculum, 
professional development, and support.  Un-
published doctoral dissertation, University of 
Texas, Austin.

Nunes, T., Schliemann, A.D., & Carraher, D.W. 
(1993).  Street mathematics and school math-
ematics (pp. 77-126). New York: Cambridge 
University Press.
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 Students in middle school and high school 

mathematics classes spend a significant amount of time 

manipulating variables. While adding, subtracting, 

multiplying and factoring polynomials, or while solv-

ing equations, they ask why do we have to know about 

variables?  The response often heard is that these skills 

are needed in a future unit or a future course.  In today’s 

classroom, teachers require a better “motivator” than 

“the skills are necessary in future study.” Students are 

fascinated by patterns, especially ones that they discov-

er.  This article provides examples of patterns that can 

be used to demonstrate the importance of being able to 

work with variable expressions.

The sum of the first ten terms of a Fibonacci-like sequence

 This investigation can begin with a look at the 

Fibonacci sequence.  The first two numbers are both one.   

All other numbers in the sequence are found by adding 

the previous two numbers (symbolically a  a an n-1 n-2= +

).  Thus the third number in the sequence is 2 (1 + 1), 

the fourth number is 3 (2 + 1) and the fifth number is 5 

(3 + 2).  Depending on the level of the class, the teacher 

might want to spend time talking about Leonardo of 

Pisa, who is known as Fibonacci, or about applications 

of the sequence, but neither discussion is necessary.  We 

want to introduce the students to the Fibonacci method 

for obtaining the next number in a sequence.

What if we chose numbers other than one and 

one to start this sequence?  Now we would have a 

“Fibonacci-like” sequence. Allow each student to choose 

two one-digit numbers.  These will form the first two 

numbers in a ten-number sequence.  The third number 

in the sequence is found by adding the first two num-

bers.  Each succeeding number is calculated by finding 

Patterns and the
Power of the Variable

the sum of the two preceding numbers in the sequence.  

When the tenth number in the sequence is determined, 

the sequence is complete. For example, if the first two 

numbers were 2 and 6, the sequence would be 2, 6, 8, 14, 

22, 36, 58, 94, 152, 246. Each student should then find the 

sum of the ten numbers in his/her sequence. The sum of 

the sequence 2, 6, 8, 14, 22, 36, 58, 94, 152, 246 is 638.

 Students should then compare their own se-

quences and sums with those of other students to see if 

a pattern emerges.  With a little guidance, the class can 

discover that the sum is eleven times the seventh num-

ber.  Will the sum always be eleven times the seventh 

number?  In mathematics, examples are not proof of a 

conjecture.  If we use a and b as our first two numbers, 

the sequence is a, b, a + b, a + 2 b, 2 a + 3 b, 3 a + 5 b, 5 a 

+ 8 b, 8 a + 13 b, 13 a + 21 b, 21 a + 34 b.  The sum of this 

sequence is 55 a + 88 b.  Eleven times the seventh term 

(5 a + 8 b) is 55 a + 88 b.   Therefore we have proven that 

no matter what the first two numbers are, the sum of the 

first ten terms of any Fibonacci-like sequence will always 

equal the product of eleven and the seventh term.  With-

out the use of variables we could not have determined 

this.

The triangular numbers

 The sequence 1, 3, 6, 10, 15, 21… is called the 

“triangular numbers.”   Figure 1 demonstrates why this 

sequence is called the triangular numbers.  The sequence 

is formed as follows:
  1
  1 + 2 = 3
  1 + 2 + 3 = 6
  1 + 2 + 3 + 4 = 10
  1 + 2 + 3 + 4 + 5 = 15
  1 + 2 + 3 + 4 + 5 + 6 = 21
  …And so on.

• Murray H. Siegel
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It is apparent that the next triangular number is 21 + 7 

= 28, but what about the 100th triangular number or the 

250th triangular number?  It would require a great deal of 

work to complete all of that adding.  The n th triangular 

number can be computed using 1 + 2 + 3 + 4 + …+ n, an 

arithmetic sequence whose first term is 1 and whose last 

term is n.  Students who have not yet seen the method 

for finding the sum of an arithmetic sequence can cer-

tainly discover it here.

 The sum of the first and the last term is n + 1.  

The sum of the second and the next-to-last term is 2 + 

(n – 1) = n + 1.  In fact, there are n/2 pairs of numbers 

whose sum is n + 1.  Thus the sum of those n num-

bers must be 
n
2

(n 1)+ .  The 100th triangular number 

is 
100

2
(101) 5050= .  The 250th triangular number is 

250
2

(251) 31, 375= .   Once again, the use of a variable 

has permitted us to find answers with a minimum 

amount of effort.

Adding adjacent triangular numbers

 Given the triangular numbers, 1, 3, 6, 10, 15, 

21, 28… adding two adjacent numbers (3 + 6, 15 + 21, 

21 + 28) will provide a square number.  A square num-

ber is a whole number that is the product of a number 

and itself (the number squared).  Will any two adjacent 

triangular numbers sum to be a square number?  Earlier 

in this article we determined that the formula for the n 

th triangular number is 
n
2

(n 1)+ .  Thus the k th triangular 

number is 
k
2

(k 1)+  and the (k+1) th triangular number 

is 
k + 1

2
((k + 1) 1) = k + 1

2
(k + 2)+ .

Adding these adjacent triangular numbers:

 

k
2

(k + 1) + k + 1
2

(k + )

1
2

k 1
2

k + 1
2

k 3
2

k + 1

k 2k 1 = (k + 1)

2 2

2 2

2

+ +

+ +  

Thus, the sum of any two adjacent triangular numbers 

will be a perfect square.  

While the author was conducting this activ-

ity some years ago at a summer honors program, an 

eighth grade student raised her hand and noted that 

it appeared that the difference between two adjacent 

triangular numbers was the square root of the square 

number formed by their sum.  To prove that conjec-

ture the class looked at the difference between the k 

th and (k+1)th triangular numbers.  That difference is 
1
2

k 3
2

k 1 1
2

k 1
2

k k 12 2+ +



 − +



 = + .  We have now 

shown that the difference between two adjacent trian-

gular numbers is the square root of the sum of those 

two numbers.   We have obtained two generalizations 

through the use of a single variable, k.  In this particular 

activity we have added, subtracted, multiplied and fac-

tored variable expressions in an effort to discover if our 

two observations are always true.

Polygonal numbers
 Polygonal numbers are sequences of numbers 

whose geometric representations form a sequence of 

polygons (NCTM 1993). The triangular numbers form 

a polygonal set (see Figure 1).  The square numbers, 1, 

4, 9, 16, 25, 36…, another set of polygonal numbers (see 

Figure 2), can be written as n2 .  There are some interest-

ing patterns when we examine first and second differ-

ences for triangular and square numbers.  The results for 

the first six triangular and square numbers are shown in 

Table 1.

Figure 1
the first four triangular numbers

Figure 2
the first four square numbers
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Both sequences have a constant second dif-

ference, which is two less than the number of sides 

(triangular is 3 – 2 = 1, square is 4 – 2 = 2). In the first 

century, Nichomachus identified the first six pentagonal 

numbers as 1, 5, 12, 22, 35 and 51 (NCTM 1993).  Just as 

the triangular numbers formed triangles and the square 

numbers formed squares, the pentagonal numbers form 

pentagons.  Note that the common second difference is 

three.  A sequence with a common second difference can 

be written as a quadratic function where the nth term = 
an bn c2 + + .  By using the first three terms of such a se-

quence, we can solve three simultaneous equations for a, 

b and c.  The first three terms of the pentagonal numbers 

are used to create three ordered pairs in the form (n, nth 

term).   Those ordered pairs are (1, 1), (2, 5), (3, 12).  The 

three equations are written:

n  term =  an bn + c
1 =  a +  b +  c
5 =  4a +  2b +  c
12 =  9a +  3b +  c

th 2 +

 The solution to the three simultaneous equations 

is  a = 3
2

 b = - 1
2

 c = 0, , .  Thus, the nth pentagonal num-

ber is 3
2

n 1
2

n2 − .  We can check this form because the 

fourth pentagonal term is 22.  Using the general term for 

a pentagonal number we compute the fourth term to be 

 Students at all grade levels are fascinated by 

patterns. Patterns are seen but are they always true?  

Through the use of variables, students are able to dem-

onstrate the truth of their observations about patterns.  

Along the way students have manipulated 

Table 1
Differences and 2nd Differences

For Triangular and Square Numbers

Table 2
An Array of Polygonal Numbers

Table 3
Vertical Differences

3
2

16 1
2

4 24 2 22( ) ( )− = − = , which is correct.  In this activ-

ity we have used four variables to confirm a pattern.  We 

have also worked with quadratic equations and solved 

systems of linear equations.

 Table 2, which displays the first six numbers 

in the triangular, square, pentagonal, hexagonal and 

heptagonal sequences, reveals another pattern among 

the various polygonal numbers.  Each vertical column 

appears to have a unique common difference.  Table 3 

displays the common vertical differences.  It appears that 

the common vertical difference for the nth column is the 

(n-1)th triangular number.  The proof of this conjecture is 

left to the reader or to your students.
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polynomials, worked with quadratic equations and 

solved simultaneous equations. We have looked at a few 

interesting patterns.  The sum of Fibonacci-like sequenc-

es could be utilized in a pre-algebra class.  The patterns 

involving triangular numbers would be useful in an 

Algebra I class.  The investigation of figurate number 

sequences should be helpful in an Algebra II or Pre-cal-

culus course.  

Of course, the patterns described in this article 

are not the only ones that could be used.   They are the 

ones that the author has used successfully in his classes.  

Variables are no longer “stuff” we learn in mathematics 

class.  They are significant tools that can be of assistance 

in answering the questions “Does this pattern always 

work?” and “Why does this pattern work?”  Fewer stu-

dents ask, “When will we ever use this?” once they have 

discovered the power of the variable in generalizing 

conjectures.      
Ω

Murray H. Siegel • Mathemtics & Statistics Department, 
Sam Houston State University

<mth_mhs@shsu.edu>
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A student, Foe Tagrafer, was taking yearbook pictures at the district championship bas-
ketball game.  While Ray Bounder was taking the game-winning free throw, Foe took 
three pictures. The ball was athe position A, B, and C on the diagram below when the 
pictures were taken.  He knew that the distance from Ray’s feet to the base of the goal 
was actually 15 feet.  He created a diagram from the three photographs.  The diagram 
shows the measurements he was able to take from the photographs.

 

1. Using the scale diagram, determine the actual measurements for each situation:

Picture
Horizontal Distance before (-) 

or after (+) the front of the goal
Vertical Distance above (+) or 

below (-) the goal

A

B

C

2. Find a quadratic function to model the relationship between these two quantities:
• Horizontal distance before or after the goal
• Vertical distance above or below the goal

3. Graph the function.  What windows did you use?  Justify your choice.

4. For these values, find how high off the ground the ball gets at its maximum  
 height.

A

B C1.6 cm

1.1 cm 4.9 cm

4 cm

Basketball Throw

The following assessment sample “Basketball Throw” is from the upcoming publication Algebra II Assessments by the Charles A. Dana 
Center supported by funding, in part, from TEA. The complete document will be available in print form, on CD, and on the Dana Center 
web site at http://www.utdanacenter.org/ in August of 2003.
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Teacher Notes:

Materials:
Graphing calculator

Connections to Algebra II TEKS:
d1A, d1B, d3A, d3D

Texas Assessment of Knowledge and Skills:
1, 5

Scaffolding Questions:
• Describe how to find actual measure-

ments from the picture measurements.
• How would you position a coordinate 

system on the picture?
• What kind of function would describe 

the trace of the ball in the picture?
• If your function does not measure 

height of the ball from the ground, how 
can you use your function to determine 
this height?

Sample Solution:

1.   Because the diagram is drawn to scale the ratio 
of the distances in the diagram to the actual distanc-
es is 6 to 15.

 Point A: Point B:

 

6
15

1 6

4

=

=

.
a

a  
     

6
15

4 9

12 25

=

=

.

.
b

b  
 

Picture
Horizontal Distance before 

(-) or after (+) the front of the 
goal

Vertical Distance above (+) 
or below (-) the goal

A -15 -4

B -12.25 0

C 0 0

2.  Position the axes as shown in  the picture.

 
The parabola will pass through three points:  (-15,-4),  

(-12.25,0), and (0,0).

The equation of the parabola is of the form   
y =ax2 + bx  + c.

Substituting point (0,0):
 0 = a (0)  + b (0) + c
 c = 0

Use the other two points to get a system of equations.

 

-4 = -15 -15

 0 = -12.25 -12.25

a b

a b

( ) + ( )
( ) + ( )

2

2

 

Simplify the two equations and solve for a and b. 

 

-4 = 225
 0 = 150.0625

150.0625
12.25

-4 = 225
-4 = 225
-4 = 41.25

- 0.097
- 0.097) = -1.188

a b
a b

b a a

a a
a a

a
a
b a

−
−

= =

− ( )
−

=
= =

15
12 25

12 25

15 12 25
183 75

12 25 12 25

.

.

.
.

. . (
 

The equation is y = -0.097x 2 – 1.188x.

A

B C
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3.   The graphing window was selected based on the 
values in the table.  The range of values for x is 
from -15 to 0 and the range of values for y is from 
-4 to about 5.

4.   The high point may be obtained by finding the 
maximum point on the graph.   The maximum 
y-value occurs at x = -6.123 or when the horizontal 
distance of the ball from the goal is is 6.123 feet.  
The y-value of this point must be added to the 
height of the basketball to determine the distance 
from the ground.

  3.637 + 10   or  13.637 feet above the ground

 
Extension Questions:

• Describe another approach to solving the system of 
equations.

The system could be solved using matrices.

D =










(
(

-15) -15
-12.25) -12.25

2

2

     
E =











-4
0

 
X =











a
b

DX E

X D E

=

= −1

a= -0.097   and b = -1.188

• If Ray Bounder had stepped two feet back  ( or 
away from the goal) and thrown the ball  in exactly 
the same manner would the ball land in the basket?

The graph is shifted horizontally two units to the left.  
The equation is y = -0.097(x+2) 2 – 1.188(x+2).

The new graph and the orignal graph are shown below.  
The ball would travel below the goal.

 

• What if instead of stepping two feet to the left 
Ray had stepped one foot closer to the basket and 
thrown the ball in the same manner.

The equation is y = -0.097(x – 1) 2 – 1.188(x – 1).
It appears that the ball would be 1.091 feet above the 
goal.

Ω
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Introduction
 Children and adults of all ages enjoy a good 

mystery.  The simple act of putting items into a brown 

paper lunch bag ignites the minds of those looking into 

the bags.  By using common, everyday items, teach-

ers can create excitement in the classroom.  Each of the 

activities described involves an aspect of the unknown.  

Each one of the three activities can be used as a stand-

alone classroom activity or in conjunction to carry the 

“unknown” theme across longer time periods.

Activity 1:  “It’s In The Bag” Mystery
 Before class begins, place ten to 15 items in a pa-

per lunch bag for each student (or for every two students 

if you prefer they work in pairs).  To begin, have stu-

dents pull out objects from the bag one at a time.  They 

are to estimate the length of each object in centimeters 

and then record their estimate on the “It’s In The Bag” 

Mystery worksheet, in ink so they are not tempted to 

change their estimates.  They continue this process until 

the bag is empty.  At that point, you give them a ruler 

and let them find the actual measures and record those 

values.  Students should then find the difference for each 

item and then find their total difference.  All differences 

should be reported as positive, so underestimated and 

overestimated differences are both reported in the same 

way.  Prizes can be given for the lowest, median, or 

highest total difference.  Suggested items for the bags:  

unsharpened pencils, straws, paper clips, notepad paper, 

make up sponges, twist ties, plastic spoons, pennies, 

tootsie rolls, and crayons. If the metric measurement sys-

tem is being studied, having the students estimate and 

measure in centimeters is wonderful practice.

 The “mystery” in this activity comes in two 

ways.  First, students enjoy putting their hand in the 

bag and then pulling out a mystery item.  Because the 

students cannot see the items, you must be careful in 

your selection of items to go in the bags.  We have used 

toothpicks with in-service teachers, but do not use them 

with students.  Obviously, soft, non-harmful items are 

most desirable.

 The second mystery comes in the estimation 

process.  It seems that no matter how well we teach the 

ideas of measurement, many students’ (and some teach-

ers’) estimation skills are far off.  Students enjoy the mea-

surement portion of the activity since they are anxious 

to see how well they estimated.  The discovery of how 

close they are solves their mystery.

Activity 2:  “The Snack-Attack” Mystery
 First, show the students a small snack-size 

package of some food.  We like to use fruit snacks since 

they have a semblance of nutrition.  Ask the students to 

estimate the number of snacks in the package and write 

the estimate on “The Snack-Attack Mystery” worksheet 

in ink so they are not tempted to change their estimate.  

After guesses are made, students are put into groups 

and each group then calculates the mean, median, mode, 

minimum, maximum and range of the guesses for their 

group.  Group results are then reported to the class.  The 

class must then decide what number to use as the best 

estimate for the number of fruit snacks in the pouch.  

Depending on grade level, students can draw stem-and-

leaf plots and box-and-whisker plots for the group data.  

Each student is then given a package of fruit snacks and 

is told to count the number of snacks in their own pack-

age.  These data can be recorded on the worksheet 

Mathematical Mysteries:  
Grab Bag Activities for Estimation, 
Measurement and Problem Solving • Sharon Taylor

• Kathy Mittag
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and descriptive statistics can then be calculated for the 

actual values.  Data on the package can be used for other 

mathematical activities.

 While this activity does not make use of the 

lunch bags, it does allow the students another opportu-

nity to solve a mystery.  Mystery #1:  When you look at 

the side of the box containing the fruit snack pouches, 

you see the approximate number of snacks per pouch.  

How did somebody come up with that number?  Mys-

tery #2:  How good are your estimation skills when you 

have no visual guidance?

 This activity not only further explores estimation 

skills; it provides an interesting way to look at descrip-

tive statistics.  Many times students are not interested 

in calculating statistics for meaningless data.  However, 

snack data is certainly meaningful in their world.  It also 

provides some insight about the use of mathematics in 

the workplace.  After all, someone had to come up with 

that approximate number of fruit snacks to put on the 

outside of the box.

Activity 3:  “What’s In The Bag” Mystery
 As a new concept is introduced, put an object 

related to that concept in a lunch bag and have students 

guess the object.  For example, different color chips can 

be put in the bag as you are about to teach integers, 

probability, or circles.

 This is a very short activity that gets the stu-

dents’ attention.  They not only are trying to solve the 

mystery of what’s in the bag, but once they figure it out, 

they begin to wonder how that object ties into the math-

ematics lesson.  The best thing for you as the teacher is 

that each time you use an object, students will offer a 

multitude of ways to use the object in a mathematics les-

son and you end up being able to use a single object for 

numerous concepts.  Some examples are:  number cubes 

for probability and three-dimensional geometry; pattern 

blocks for fractions and geometry; pennies for circles 

and decimals; and candy bars for non-standard units 

of measure and fractions.  Another example is to put a 

Cuisenaire rod in a bag and have students guess its color 

only by touching it through the bag.

Conclusion
 Each of these activities has been used with mid-

dle school students, pre-service middle grade teachers 

and in-service middle grade teachers.  No matter who 

participates in these grab bag activities, the response 

is always overwhelmingly positive.  Used alone or as 

a theme, these activities provide your students with 

valuable estimation and problem-solving skills as they 

explore the mysteries in mathematics.  
Ω   

Sharon E. Taylor, Ph.D. • 
Georgia Southern Universit, 

<taylors@gasou.edu>

Kathleen Cage Mittag, Ph.D. •  
The University of Texas at San Antonio, 

<kmittag@utsa.edu>
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“What’s In The Bag” Mystery

ITEM ESTIMATE ACTUAL MEASURE DIFFERENCE

Total
Difference

The Snack Attack Mystery

NAME ESTIMATE ACTUAL

Group:      Class:

Range      Range     

Mean      Mean     

Mode      Mode     

Median      Median     
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     type is a function of code

Abbreviating still further, we could say

           type = function(code)

Finally, we could move to a symbolic representation of 
this relationship:

          type = t(c)    or      t(c) = type

 This is an illustration of “function notation.”

(Although we could have used f or any other letter to 

represent our function, we chose to use t to emphasize 

that the function produces a type of stamp.)

This particular machine allows the user to select one of 

six codes:  A1, A2, B1, B2, C1, or C2.

Each code corresponds or maps to a unique stamp or 

booklet of stamps, as shown below.

 

Codes
 A1
 A2
 B1
 B2
 C1
 C2    

Stamps
Colonial booklet  
Mix booklet 
Strawberry booklet  
Liberty booklet  
37¢ single

For example, when code A1 is input, a colonial booklet 

is output.  Using the notation described above, we could 

say that t(A1) = colonial booklet.

1. Write the relationship between code A2 and the 

type of stamp the machine outputs for that code by 

completing the equation below.

 t(A2) =  

Section I: Building the concept
 The following activity is one of the four verti-

cal team activities included in Foundations of Functions: 

A Resource for Mathematics Vertical Teams published by 

The Charles A. Dana Center at the University of Texas at 

Austin December 2002.  Although the activity (Getting 

Started) was designed for the professional development 

of vertical teams of mathematics teachers in grades 5-8, 

the activity is very appropriate as curriculum material 

for secondary students.  Functions?  builds the concept 

of functions using examples and non-examples from the 

venue of purchasing postage stamps from a vending 

machine. Sample student responses follow the question 

sets.

 Functions play a major role in describing rela-

tionships mathematically to predict behavior.  A func-

tion can be described as an algebraic representation that 

relates a geometric pattern to an algebraic expression. 

In Appendix A: Functions of the Advanced Placement 

Program®‚ Mathematical Vertical Teams Toolkit, a function 

is described as:

A relationship between two quantities such that 
one quantity is associated with a unique value of 
the other quantity.  The latter quantity, often de-
noted y, is said to depend on the former quantity, 
often denoted x.

Functions?

 A vending machine for 

postage stamps is an example of an 

association that represents a func-

tion.  This represents a function be-

cause the type of stamp we purchase 

depends upon the selection code we 

key into the machine.  Another way 

to say this is that the type of stamp we receive from the 

machine “is a function of “ the selection code we input.  

Abbreviating this phase, we might say something like:

• JoAnn Wheeler
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8. Assuming the machine is loaded according to this 

design, what will happen every time I input code 

A1?

9. How is the stamp machine represented here similar 

to the first stamp machine?  How is it different?

10. The first stamp machine represented a function.  

Does the second stamp machine represent a func-

tion?  Explain your answer, using the definition of 

a function given at the beginning of this activity.

Note to teacher: Questions 1 – 6 represented the “Do-

ing” in the Doing-Undoing algebraic habit-of-mind as 

indicated in Mark Driscoll’s book Fostering Algebraic 

Thinking.  The purpose of continuing the questions with 

regard to the original mapping is to provide the student 

an opportunity to engage in the “Undoing” element of 

algebraic thinking. 

Consider our original, function-like stamp machine (rep-

resented in the next collum).

 

Codes
 A1
 A2
 B1
 B2
 C1
 C2  

Stamps
Colonial booklet  
Mix booklet 
Strawberry booklet  
Liberty booklet  
37¢ single

11.  I used this stamp machine and received a colonial 

booklet.  What code did I input?

12. I used this stamp machine and received a 37¢ 

single stamp.  What code did I input?

2. Using function notation as in question 1, above, 

write the relationship between code C1 and the 

type of stamp the machine outputs for that code.

3. Using function notation, write the relationship 

between each of the other three codes and the type 

of stamp the machine outputs for each code.

4. The designer of this stamp machine views the set 

of codes (A1, A2, B1, B2, C1, and C2) as the set of 

independent variables. Why?

5. Based on the design of this stamp machine, we say 

that the different types of stamps (colonial, mix, 

strawberry, liberty, 37¢ single) make up the set of 

dependent variables. Why?

6. Assuming the machine is loaded according to this 

design, what will happen every time I input B2?

Note to teacher: The purpose of the mapping listed 

below and question 7-10 is to provide the student with 

an example of a stamp vending machine that does not 

represent a function.  This provides the non-example 

element of building student’s conceptual knowledge of a 

function.

Now, consider the postage stamp vending machine rep-

resented below.

 

Codes
 A1
 A2
 B1
 B2
 C1
 C2  

Stamps
Colonial booklet  
Mix booklet 
Strawberry booklet  
Liberty booklet  
37¢ single

7. Assuming the machine is loaded according to this 

design, what will happen every time I input code 

C2?
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10.  No, this machine does not represent a function.  There 
is a relationship that associates the type of stamp with 
the code that is input; however, each input (the code) is 
not associated with only one unique output (the type of 
stamp), so the relationship is not a function.

11.   A1
12.  C1 or C2; we know it’s one of these, but we don’t know 

which one.
13.  We can predict the type of stamp we’ll receive.
14.  Answers will vary.  The main problem with our 

original stamp machine was that codes C1 and C2 both 
produced the same type of stamp.  We would need to 
change the machine so that those two codes produced 
different types of stamps-from each other and from other 
types of stamps produced by the other four codes.  One 
example is shown below.

 

Codes
 A1
 A2
 B1
 B2
 C1
 C2    

Stamps
Booklet - colonial  
Booklet - mix 
Booklet - strawberry  
Booklet - liberty
37¢ single - liberty
37¢ single - strawberry  

 This stamp machine represents a one-to-one function.  
For the function to be a one-to-one function, every code 
would have to deliver a different stamp. Since C1 and 
C2 both delivered the same stamp in our original ma-
chine, our original function was not one-to-one.

15.  Not only will you be able to predict any output value 
given an input value, you will also be able to recover 
the unique input value that produced any output value 
you might be given.  This can be useful in situations in 
which you already know the result your model must pro-
duce and you must determine what input will produce 
that result.  For example, you may have a sheet of ply-
wood of which you are going to build a cubic crate, and 
you would like to use as much of the lumber as possible.  
You could model the situation with a one-to-one surface 
area function and then determine the dimensions that 
produce a surface area equal to the area of your sheet of 
plywood.

Section II: Bridging the concept

Suppose you could rent a surfboard for $15 per hour at 

your favorite family vacation resort.  The total cost of the 

rental depends on the number of hours you surf.  The 

13. Assuming this stamp machine is loaded properly, 

what can I always predict, based on the code I 

input?

14. Can I always tell what code I input based on what 

stamp I receive?  What would have to be true about 

our stamp machine if I wanted to be able to deter-

mine my input based on my output?

15. What is the advantage of using a one-to-one func-

tion as a model for a relationship between quanti-

ties?

Answers to Section I: Building the concept questions 1-15:
1. t(A2) =  mixed booklet
2. t(C1) =  37¢ single
3. t(B1) =  strawberry booklet
 t(B2) =  liberty booklet
 t(C2) =  37¢ single
4. Answers will vary.  The codes (A1, A2, B1, B2, C1, and 

C2) represent the independent variables because we have 
“control” over the selection we choose.  We must input a 
specific code (the independent quantity) before the vend-
ing machine will dispense the stamp we want.  The code 
we input determines the type of stamp we receive.

5. Answers will vary.  The stamps are delivered according 
to which code we select.  The type of stamp we receive 
depends on the code we select.

6. I will receive a liberty booklet of stamps.
7. I will receive a 37¢ single stamp.
8. Answers will vary.  You don’t know with certainty.  You 

might get a colonial booklet or you might get a straw-
berry booklet.

9. Answers will vary.  This stamp machine is similar to the 
first stamp machine in that they are both built on some 
relationship between the code you input and the type 
of stamp you receive.  The first machine produces only 
one type of stamp for each code.  However, the second 
machine produces two different types of stamps for code 
A1.  No matter what code we input in the first machine, 
we know the type of stamp we will receive.   However, 
this isn’t always the case with the second machine.  Code 
A1 produces two types of stamps, and we cannot predict 
which type of stamp we will receive when we input that 
code.
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how could you determine that the relationship 

represented a function?

6. If you could only see the table of data for this 

relationship, how could you determine that the 

relationship represented a function?

7. If you could only see the set of ordered pairs for 

this relationship, how could you determine that the 

relationship represented a function?

Determine if the following data tables represent func-

tions.  Explain why or why not.

8.   x y
-1 -8
4 7
-6 -23
1 -2

9.  x y
-1 -8
4 7
-6 -23
-1 -2

10.  x y
-1 -8
4 7
-6 -23
1 -8

11.   Sketch a graph that would not represent a func-

tion.  Explain why your graph does not represent a 

function.

Answers to Section II: Bridging the concept questions 1-11:
1. Answers will vary.  C(h) = 15h
2. C(4) = $60
3. Answers will vary.  The hours we surf (1, 2, 3, and 4) 

represent the independent variables because we have 
“control” over the amount of time we choose to surf.  We 
must determine the number of hours we expect to 

number of hours you surf is the independent variable 

(input or stamp machine code) and total cost is the de-

pendent variable (output or type of stamp). So total cost 

is a function of the number of hours you surf.  Data that 

relates the hours you surf to the total cost of the rental 

can be represented as ordered pairs (hours, cost), sym-

bolically (cost = $15 times number of hours), in a table 

(shown below), and graphically (shown below).

Hours you 
surf

Total cost 
of rental

 1 15

 2 30

3 45

4 60

(1,15)

(2,30)

(3,45)

(4,60)

                      

              
                                          

1. Describe the relationship between the number of 

hours you surf and the total cost of the rental using 

function notation.

2. Using function notation as in question 1, above, 

write the relationship between surfing for 4 hours 

and the total cost of the rental.

3. The designer of this relationship views the set of 

hours surfed (1, 2, 3, 4) as the set of independent 

variables. Why?

4. Based on the design of this relationship, we say 

that the total cost of the rental ($15, $30, $45, $60) 

makes up the set of dependent variables. Why?

5. If you could only see the graph of this relationship, 
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surf (the independent quantity) before the company can 
estimate or determine the total cost of the rental.  The 
number of hours we surf determines the total cost of the 
rental.

4. Answers will vary.  The cost of the rental is determined 
according to the number of hours we select to surf.  The 
cost of the rental depends on the number of hours we 
surf.

5. Answers will vary.  I can tell by the graph if the re-
lationship is a function by looking at the x-values.  If 
every x-value represented by the graph is mapped to one 
and only one y-value, the relationship is a function.

6. The data contained in the table will represent a function 
if exactly one y-value is assigned to each x-value.

7. The data contained in the set of ordered pairs will repre-
sent a function if exactly one y-value is assigned to each 
x-value.

8. The relationship is a function because exactly one y-
value is assigned to each x-value.

9. The relationship is NOT a function because exactly one 
y-value is NOT assigned to each x-value.  The x-value of 
–1 is mapped to both –8 and –2.  

10. The relationship is a function because exactly one 
y-value is assigned to each x-value. The y-value of –8 
corresponds to two x-values, -1 and 1.  According to the 
definition of a function, if every x-value is mapped to 
one unique y-value then the relationship is a function.  
It does not matter that two different x-values correspond 
to the same y-value.

11.  Answers will vary.  The graph should contain mul-
tiple y-values for the same x-value.    Ω

JoAnn Wheeler • Region IV Education Service Center 
<jwheeler@esc4.net>

Has TAKS anxiety arrived for you and your campus?  
For the many third and fourth grade teachers across 
the state who have already administered one section of 
the exam their stress level should be on a downward 
slide. When the TAKS Administration Manuals arrived 
on campuses prior to the reading or writing exams, the 
agency logged numerous calls.  Many teachers were 
“leafing” through the manuals only to find sample 
items without carefully reading the associated text.  The 
agency was accused of developing items that were not 
aligned to grade specific TEKS.  Please note a disclaimer 
is included in each manual that explains the samples 
included were developed for a range of grade levels.

Many high school teachers are currently working to 
learn the TI Testguard program prior to the grade nine 
through eleven TAKS administration.  Refer to page 18 
and 19 in the TAKS 2003 District Coordinator’s Manual 
for specific information on the models that are allowable 
during assessment.  Please note the calculators must be 
cleared to factory default. Remember to call your calcu-
lator vendor if you are struggling with the memory and 
application clearing procedure.  Listed below are two 
helpful websites that include step-by-step instructions 
for clearing calculator memory.

The passing standards have been set at reachable levels 
for our students throughout the state, and the agency 
expects favorable results.  As we approach the new chal-
lenges in assessment this spring, remember that students 

are bright and highly capable of success. TAAS math-
ematics scores were at an all time high last year, have 
confidence that you have prepared your students to do 
well on the TAKS test this year.

Hot News
Refer to the websites listed for 
additional information on each topic 

• The TMDS (Texas Mathematics Diagnostic System) 
is now available for use with students in grades 5-8.  
This diagnostic assessment is provided by legislative 
appropriation in HB1144.  The diagnostic will mea-
sure students’ algebra readiness and can be adminis-
tered online or in hard copy.  During later phases of 
development, teachers will be able to develop their 
own assessments by accessing an item bank aligned 
to all TEKS student expectation statements in grades 
five through eight.  Districts will need to register and 
send data to Vantage Learning prior to accessing the 
system. 

 hhttp://www.accesstmds.com/

• TI has now placed the Test Guard Program in VIP ac-
counts.  This move will allow educators to download 
the program quickly without some of the difficul-
ties previously encountered.  This program allows 
teachers in grades 9-11 to quickly delete all applica-
tions and data stored on graphing calculators prior to 
TAKS testing.

http://education.ti.com/us/product/apps/83p/testguard.html

TEA Talks
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• Region IV has developed a helpful calculator tutorial.  
To “walk through” the memory clearing process, visit 
this site at:

http://www.esc4.net/students/tutorials/calc/

• Nomination forms for the Presidential Awards for 
Excellence in Mathematics and Science Teaching are 
now available.  The award for this year will be avail-
able for math and science teachers in grades 7-12.  
Nomination forms must be submitted to me at the 
agency prior to the application being sent to qualified 
candidates.  Email me at 
<pgustaf@tea.state.tx.us>  if you would like to nomi-
nate a colleague.

Keep in Mind
• A TAKS study guide will be provided for students 

that fail any portion of the test.  The format will be 
similar to previous TAAS study guides.

• The spring 2003 TAKS test will be released on the 
TEA website in late May with hard-copy versions 
sent to districts by the end of June.

• Many activities, lessons and assessments are avail-
able free of charge on the Mathematics Toolkit.  If you 
are searching for TEKS-based materials-this is the 

website you want to visit! 
http://www.mathtekstoolkit.org/

• Research shows long-term, intensive staff develop-
ment is the most effective way to change current 
practice.  Texas is fortunate to have the TEXTEAMS 
staff development program available for all educa-
tors.  Check with your local ESC mathematics contact 
to determine when the next institute will be held.  
Information about the TEXTEAMS Institutes can be 
found at 

http://www.texteams.org/

• A list serve is provided for educators interested in 
receiving email updates about mathematics events.  
To join the list serve visit the following website and 
follow the prompts.

http://www.tea.state.tx.us/list/

• CAMT 2003 will be held in Houston on July 17-19, 
2003.  A 3-hour TAKS session has been created to as-
sist educators in preparing students for the demands 
of objective 6 in grades 3-8 and objective 10 in grades 
9-11. For additional information or to register for the 
conference, refer to the following website:

http://www.tenet.edu/camt/

Paula Gustafson • Director of Mathematics,
Texas Education Agency <pgustafs@tea.state.tx.us>

Ω

Come join us for the annual TCTM breakfast and business meeting. This is your opportunity to meet the current and incoming board mem-
bers and be a part of TCTM decisions. Plus, there will be great door prizes from the vendors you see at CAMT. This breakfast is for members 
only (no children or other guests). Breakfast tickets must be reserved in advance; there will be no tickets available at CAMT. Please mail your 
contact information, along with your check for the breakfast, to the address below no later than June 1, 2003. Your ticket for the breakfast will 
be mailed to you no later than June 30. 

Member Information

TCTM Breakfast and Business Meeting at CAMT
Saturday July 19, 2003, 7:00 a.m. –8:30 a.m. 

Hyatt Regency Hotel, Window Box Room

 �  Enclosed please find my $10.00   Distrcit or
 check, payable to TCTM, for the breakfast.  Professional Affiliation   ESC

Email Address
<      >(      )

Home Phone
(      )

Work Phone

Name:
Last First Middle

 Address:
Number and street Apt. number

City Zip Code

Please mail your check and form to   
  Cynthia Schneider,  
  234 Preston Hollow, 
  New Braunfels, TX 78132
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Texas Council of Teachers of Mathematics
INDIVIDUAL MEMBERSHIP  ($13 per year)

Name: _______________________________________________

Mailing Address: _______________________________________

City: _________________________________________________

State: ___________________    Zip: _______________________

E-mail address: ________________________________________

Circle area(s) of interest:   K-2    3-5    6-8    9-12    College

ESC Region Number: ______  School District: _______________

PROFESSIONAL MEMBERSHIP: For schools, institutions, or 
affiliated groups.  $40 per year.  Includes 3 journals.

School District or University: ______________________________

_____________________________________________________

Campus: _____________________________________________

School Mailing Address: _________________________________

_____________________________________________________

City: _________________________________________________

State: ___________________     Zip: _______________________

NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS MEMBERSHIP
Check One:   One   �  Teaching Children Mathematics ($68)
 �  New   Journal �  Mathematics Teaching in the Middle School ($68)
 �  Renewal     �  Mathematics Teacher ($68)
      �  Journal for Research in Mathematics Education ($90)

    Additional  �  Teaching Children Mathematics ($28)
    Journal �  Mathematics Teaching in the Middle School ($28)
      �  Mathematics Teacher ($28)

      �  Journal for Research in Mathematics Education ($50)

Amount Due to NCTM:  $ ______________

Scholarship Donations:  $ ______________
TCTM awards scholarships to high school seniors planning to pursue a career in mathematics teaching either as 
a mathematics specialist in elementary school or as a secondary school teacher with certification in mathematics.  
Your contributions in any amount are greatly appreciated.  Please write a separate check for scholarship dona-
tions.

Make check(s) payable to TCTM and mail to:
TCTM Treasurer
1209 Tesoro Ave
Rancho Viejo, TX 78575                                                                                Total Amount Due:  $ ____________

Check One:   �  Renewal   
                     �  New Member
                     �  Change of Address 

$13 x __________ years = $_______

Check One:  �  New
                     �  Renewal 

$40 x _______ years = $_________
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VOTE!

TCTM Candidates

Carol G. Williams
 Carol received her Ph.D. in mathematics education from 
the University of California at Santa Barbara in 1994.  She has 
12 years of teaching experience at the secondary level and 16 
years at the university level. She has been working with the 
preservice teachers at Abilene Christian University since 1995.  
Carol served as secretary of TCTM from 1996-2000. More 
recently she has been a member of the Advanced Mathematics 
Educational Support Leadership Team sponsored by the Charles 
A. Dana Center.

Cynthia Schneider
 Cynthia has served on the TCTM Board since 1997, 
as both Central Regional Director and President. She is seeking 
a second term as President of TCTM in order to pursue goals 
such as increasing the number of scholarships and electronic 
communication among TCTM members. As a representative 
for TCTM on the CAMT Board, she has worked hard to repre-
sent the best interests of TCTM and its members in the planning 
of this conference and its administrative organization. Cynthia 
has spoken at many conferences across the state in her capacity 
as an educational researcher for the Charles A. Dana Center at 
UT-Austin. She taught mathematics for a number of years at 
various colleges in central Texas and completed her Ph.D. in 
mathematics education in 2000.

President

Vice-President Elementary
Wilma Cook
 Wilma was employed by Fort Worth ISD in 1983 and 
taught grades 3, 4, and 5 in the inner city through 1994. Under 
the direction of Betty Forte she became an Elementary Math 
Specialist teaching mathematics to all 5th graders in a departmen-
talized setting from 1995 –1998. From 1999 to 2001 she left the 
classroom and became an Instructional Support Team member. 
Her duties included but were not limited to: supporting classroom 
teachers, providing in-service, demonstrating lessons, execut-
ing formative evaluations (for purposes of improving instruction 
only), and attending conferences to stay abreast of current trends 
in mathematics on both state and national levels. In  2001, she 
began work in the central office as a Math Curriculum Specialist, 
a position she currently holds.

 Wilma holds a M.Ed. in Educational Technology. She 
received Outstanding Teacher in 1996-1997 and in 1998-1999. 
She received Who’s Who Among America’s Teachers in 1996 
and again in 2000.

Michelle A King
 In 1992, Michelle A King earned a Bachelorʼs Degree 
in Mathematics with a minor in Education from the University 
of Iowa, graduating with a K-12 certification in mathematics.  
Her teaching career began with the Birdville Independent School 
District.  In 1997, she was recruited to teach in a laboratory school 
in North Oak Cliff, Texas. Teaching grades 6-8 at J. Erik Jonsson 
Community School.  In addition to teaching in the classroom, 
Michelle was the Mathematics Building Level Specialist for 
grades PreK through 6 and served as a Change Facilitator for 
their Assessment Innovation.

 Since April 2001, Michelle has been employed by the 
Denton Independent School District as the Mathematics Cur-
riculum and Staff Development Coordinator, K-12.

 Michelle believes that “Dreams are the Seeds to Suc-
cess.” Because of her experience, love of mathematics and 
technology, enthusiasm, and ability to work with people, she 
continually desires to fulfill her dream of being a mathematics 
education leader.

Treasurer
Jo Ann Wheeler
 Jo Ann Wheeler is knowledgeable in the area of fiscal 
management and reporting.  Maintaining fiscal records is but one 
of the many responsibilities associated with her position as Direc-
tor of Mathematics/Science/Social Studies Services for Region 
IV Education Service Center.  Jo Ann has represented mathemat-
ics educators for the past two years as the Southeast Regional 
Director (ESC 4,5,6); currently serves on the CAMT Board as 
the TASM representative; and continually designs professional 
development to facilitate student success in mathematics.  If 
elected Treasurer, she commits to serving the mathematics educa-
tors of Texas, supporting the TCTM President, and responding 
appropriately to the fiscal needs of the organization.

Kathy Hale
 Kathy Hale, Math Consultant for Region 14 ESC in 
Abilene, taught middle school and high school mathematics for 
over 25 years.  She uses her background teaching in schools from 
1A to 5A to assist teachers in the development of new methods to 
teach mathematics to all students.  She has served as the treasurer 
for the Texas Math and Science Coaches Association (TMSCA) 
and has served as President of the Big Country Council of Teach-
ers of Mathematics, the local NCTM affiliate.
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Southwest Regional Director
Vote only if you live in one of these Service Center Regions: 15, 18, 19

Alicia R. Torres
 My  professional experience includes high school math-
ematics teacher, district staff developer and district math facilita-
tor.  I have recently been named the El Paso ISD USP Director 
for math and science.  Because of my different job positions and 
involvement in math organizations, I have varied experiences 
in mathematics education.  Other experiences include serving 
as Regional Conference Program Chair for NCTM 2000, Con-
ference  Program Committee Member for the National NCTM 
2001 and CAMT 2002, and Southwest Region Representative 
for TCTM.

Southeast Regional Director
Vote only if you live in one of these Service Center Regions: 4, 5, 6

Judy Rice
 Judy Rice is an Education Specialist in Mathematics, 
Grades 6-8 at Region IV Education Service Center.  Not only is 
she responsible for the professional development of mathemat-
ics teachers; but she also works with mathematics coordinators/
instructional specialists in developing trainings that meet a 
districtʼs individual needs.  Judy coordinates Math Academy 
trainings with the 54 school districts that are served by Region 
IV.  She was a classroom teacher for 26 years.

 Judy has held the offices of NCTM representative and 
Vice-President, Secondary for TCTM.  She has also served as 
a reviewer for articles submitted for the Texas Mathematics 
Teacher.

South Regional Director
Vote only if you live in one of these Service Center Regions: 1, 2, 3

Jeanne Womack
 Jeanne has been a classroom teacher for 24 years in 
Mesquite, Texas and Harlingen, Texas.  She has been the Sec-
ondary Math Specialist for Brownsville ISD for 5 years.  She 
is currently Educational Specialist for Region I ESC.  She is a 
member of NCTM, TCTM, TASM, and RGVCTM.  She is also a 
member of Advisory Committees for TEXTEAMS Geometry and 
Algebra II/Precalculus Institutes and Algebra Assessments.

Sheryl Roehl 
 Sheryl has a BS degree in Mathematics and a MS in 
Education.  She taught high school math, science and computer 
programming for twelve years and taught mathematics at the 
junior college level for 3 years.  While teaching in Victoria, she 
was selected as a Danforth Leadership Fellow.  She then served as 
the math/science, TAAS and curriculum specialist for Region III 
Education Service Center in Victoria for nine years.  She joined 
the staff of the South Texas Rural Systemic Initiative in April of 
2002 as the Assistant Project Director.  In her new position, she 
is currently working with 29 rural school districts in South Texas 
to improve student performance in math and science.  Sheryl 
served as co-chair of the CAMT exhibits for two years and also 
served as the Government Relations Representative for the Texas 
Association of Supervisors of Mathematics (TASM).  Sheryl has 
served as the South Regional Director for TCTM for the past 
three years.  Sheryl is currently pursuing a doctorate degree at 
Texas A & M Corpus Christi. 
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Circle your choices below. Write-in candidate names are acceptable. Copy and mail your ballot 
to Linda Shaub at the address below, or vote online. The voting deadline is June 1, 2003.

VOTE!

TCTM Ballot

Vote online!

Ballots are now available on the internet. 
Visit our web site, located at

http://www.tenet.edu/tctm/

and look for instructions to vote online!

President

 � Cynthia Schneider � Carol Williams  �

Vice-President Elementary

 � Wilma Cook  � Michelle King  �

Treasurer

 � Jo Ann Wheeler  � Kathy Hale  �

Southwest Regional Director
Vote only if you live in one of these Service Center Regions: 15, 18, 19

 � Alicia Torres  �

Southeast Regional Director
Vote only if you live in one of these Service Center Regions: 4, 5, 6

 � Judy Rice   �

South Regional Director
Vote only if you live in one of these Service Center Regions: 1, 2, 3

 � Jeanne Womack  � Sheryl Roehl �

write-in candidate

write-in candidate

write-in candidate

write-in candidate

write-in candidate

Mail in your ballot

Linda Shaub
Vice-President TCTM

1111 Highland Hills
Marble Falls, TX 78654

OR

write-in candidate
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Texas Council of Teachers of Mathematics
Executive Board 2002-2003

SW Regional Director (2003)* CAMT Board Rep [2003]
Ullrich Reichenbach Jacqueline Weilmuenster
11212 War Feather 3547 Mercury
El Paso, TX 79936 Grapevine, TX 76051
ullrich@elp.rr.com jweilmue@earthlink.net
915-593-0893 (h) 817-481-0143 (h)

817-251-5517 (w)

President (2004)*
Cynthia L. Schneider
234 Preston Hollow
New Braunfels, TX  78132
cschneider@mail.utexas.edu
830-643-0609 (h)
512-475-9713 (w)
512-232-1855 (f)

SW Regional Director (2003)*
) Alicia Torres

10428 Byway
El Paso, TX 79935
artorres@episd.org Gov’t Relations Rep [2003]

TBD
Central Regional Director (2004)*
Erika Moreno

Past-President (2003
Kathleen Cage Mittag
4627 Pinecomb Woods
San Antonio, TX 78249
kmittag@utsa.edu
210-408-0691 (h)
210-458-5851 (w)
210-458-7281 (f) 1955 Larkspur Apt. 321

San Antonio, TX  78213 Journal Editor [2003]
 emoreno74@satx.rr.com

210-694-2130 (h)

South Regional Director (2003)*
Sheryl Roehl Journal Assistant [2003]
129 Eddie St. TBD
Victoria, TX 77905

VP-Elementary (2003)*
Wilma Cook
6821 Norma St.
Fort Worth, TX 76112
cook4wilma@aol.com
817-457-1436 (h)
817-871-2832 (w)
817-871-3156 (f) sheryl.roehl@mail.tamucc.edu

361-572-0971 (h)
361-825-5415 (w)
361-825-2560 (f)

Secretary (2004)* Director of Publications [2003]
Bill Jasper  Mary Alice Hatchett
1601 N. Bluebonnet Circle  20172 W. Lake Pkwy

VP-Secondary (2004)*
Linda Shaub
1111 Highland Hills
Marble Falls, TX 78654
linda.shaub@esc13.txed.net
830-693-9339 (h) 
512-919-5305 (w) College Station, TX 77845 Georgetown, TX 78628-9512

mth_waj@shsu.edu   mahat@earthlink.net
936-294-1575 (w) 512-930-3905 (h)
979-696-0616 (h)

Parliamentarian [2003]
Susan Larson

Treasurer (2003)* 148 PR 7050
Jim Telese Gause, TX 77857

NE Regional Director (2004)*
Jacqueline Weilmuenster
3547 Mercury
Grapevine, TX 76051
jweilmue@earthlink.net 
817-481-0143 (h)
817-251-5517 (w) 1209 Tesoro Ave. slarsonrsi@aol.com

Rancho Viejo, TX 78575 512-455-9591 (h)
NW Regional Director (2004)* jtelese@utb.edu
Beverly Anderson 956-983-7669 (w) Liaisons to the Board:
5209 70th St. 956-983-7593 (f) NCTM RSC Rep
Lubbock, TX 79424-2017 Joyce McNair
banderson@esc17.net NCTM Rep [2004] jmcnairhc@mde.k2.ms.us
806-794-6757 (h) Cindi Beenken TEA Consultant
806-794-5468 x 806 (w) 7501 Shadowridge Run #138 Barbara Montalto
806-799-7953 (f) Austin, TX 78749 9902 Talleyran Dr.

cbeenken@austin.isd.tenet.edu Austin, TX 78750
SE Regional Director (2003)* 512-301-0150 (h) bmontalt@tea.state.tx.us
Jo Ann Wheeler 512-841-4192 (w) 512-258-0639 (h)
7145 W. Tidwell 512-463-9585 (w)
Houston, TX 77092
jwheeler@esc4.net
713-744-6507 (w)
713-744-6522 (f)

*Voting Members
() End Year – Elected Office
[] End year – Appointed Office

TBD



When does YOUR membership expire?

Note the expiration date on your mailing label.
Use the membership form inside to renew before that date.

Texas Council of
Teachers of Mathematics

Member 2002-2003

NAME _________________________

Texas Mathematics Teacher
234 Preston Hollow
New Braunfels, TX 78132


