
Web Site continues to evolve

     The Math SPIN web site is updated regularly by Daryl Stephens. Each edition of the
newsletter will be posted on-line as soon as it is available. Back issues through November 1997
can also be viewed. Recent issues have been posted as PDF documents to maintain the
approximate appearance of the newsletter itself. Reading PDF  (Portable document format) files
requires the use of Adobe Acrobat Reader software, which can be downloaded free at
www.adobe.com.
   A new feature of the web site is that there are now links to various sites of interest to
developmental math instructors. These include sites put up by textbook publishers and
developmental math faculty, online tutorial services, general interest math sites, technology-
related sites, and links to sources that might make good class activities such as Java applets that
graph functions. (continued on page 2)
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Greetings from the chair

It has been an interesting spring! I co-presented a workshop in Biloxi that shared technologies
available to enhance teaching and learning. Then at our Georgia Chapter conference, I was part of
a panel looking at communicating mathematically via the web. In the process of preparing and
sharing with my co-presenters, I had an opportunity to reflect on the changes we’ve seen in the past
few years and the opportunities awaiting us in the future. Ten years ago, I was wrestling with the
impact of calculators; now I am contemplating offering a course online. Ten years ago, my computer
was a word processor; now it is a telephone, production studio, and virtual library of information.
I can’t even imagine the changes coming in the next ten years.

It is in these times of change that I am most thankful for groups like our Math SPIN. Through the
conference sessions we have the opportunity to see how others are incorporating change to their
advantage. The listserv, newsletter, and website also provide opportunities for exchanging
information with others about incorporating change.

With this issue of the newsletter, we continue to get good value for our Math SPIN dues. In this
issue, we have gathered summaries from many of the NADE 2000 presenters in an effort to share
the conference with those unable to attend. The presenters have a wide variety of interests and
approaches. By sharing their ideas, they also give us new strategies for dealing with change.

Please join me in a round of applause for the presenters, and for Tom Armington and Daryl Stephens
for their work in sharing this information with you. And, while you are at it, give yourself a pat on
the back for surviving all this change.

Roberta Lacefield, Math SPIN Chair

(Note: Robe rta’s conference p resentations can be v iewed at the follow ing sites:

http://www.way.peachnet.edu/devstudies/nade/ http: //www.way.peachnet .edu/devstudies/gnade.htm)
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Best deal in town

If you would like to become a member of the
NADE Math SPIN (Special Professional Interest
Network), contact Roberta Lacefield
(RSLace@mail.way.peachnet.edu) to be placed
on the list. There is a $5 membership fee to
cover administrative costs such as the annual
meeting, newsletter, and other SPIN activities.
Contact NADE at the address below or Mike
Smith (mismith@sinclair.edu), the SPIN
Coordinator, to obtain a membership form.

     NADE
     1234 Pembrooke Drive
     Warrensburg, MO 64093

Best Practices in Developmental Math

The Math SPIN is proposing to produce a booklet

entitled “Best Practices in College Developmental

Mathematics Education.” The booklet will discuss

lecture, lab, and hybrid  classes, as well as placement

issues. If possible, we  would like  ideas that have

been tested by some sort of evaluation process or

student success ra tes if available. If you a re

interested in contributing to this effort, send your best

organizational ideas and teaching suggestions to

Deann Christianson (dchristianson@uop.edu) at  the

address below. A list of co ntributo rs will  be included.

       Deann Christianson

       Univers ity of the P acific

       Stockton, CA 95211

Web Site evolves   (continued from front page)

SPIN members who are aware of other sites of interest or who have their own web site are asked to
contact Daryl (stephen@etsu.edu) so that he can continue adding to the page of links. Daryl hopes
to develop a list of links related to developmental math content areas. He also invites suggestions
for the organization of the web site itself. The Math SPIN web site can be accessed from the NADE
web site or directly at www.way.peachnet.edu/devstudies/mathspin/index.htm. The direct address
of the links page is www.etsu.edu/devstudy/spin/links.htm.

NOTES/ANNOUNCEMENTS

L  A report entitled “Remedial Education at
Higher Education Institutions in Fall 95" is
available from the US Department of Education.
The report, prepared by Westat Inc. under contract
with the National Center for Education Statistics,
can be downloaded from  the  Internet or
requested  from  the following address:

   National Center for Education Statistics
   Office of Education Research and Improvement
   555 New Jersey Avenue NW
   Washington, DC 20208-5574

L  For the second consecutive year, the Math
SPIN meeting was scheduled at the same time as
other math presentations. Consequently,  many
SPIN members had to choose between attending
the meeting or another presentation of interest to

them. The leadership would like future SPIN
meetings to be scheduled at a time that does not
conflict with other math activities. If you support
this idea, please take a minute to e-mail NADE
president-e lect  Linda R. Thompson
(lthompson@harding.edu) or current president
Martha Casazza (mcas@whe2.nl.edu) to express
your support.

L  The International Conference on Technology
in Collegiate Mathematics (ICTCM) is offering a
4-day Professional Development Short Course
Program that gives instructors the resources to
integrate the Web into their courses. The program
will provide extensive hands-on opportunities to
allow in-depth study. Novice and intermediate
tracks are available. The program will be hosted
by Colorado State University, Fort Collins, CO
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from May 22-25. The registration fee is $200.
Graduate credit is also  available  for  an
additional  fee.  For more information visit

www.ictcm.org/shortcourses.

L  The newsletter welcomes submissions of any
kind that members feel are appropriate including
announcements, comments, articles, teaching tips,
research, etc. Please be conscious of space
limitations. Materials should be sent to:

Thomas Armington
Academic Services Dept.
Slippery Rock University
Slippery Rock, PA 16057

(thomas.armington@sru.edu)

NADE  2000 Highlights

Appro ximately  30 ma th presentations were given at the NADE 2000 Conference in Biloxi. In an effort to share the conference

with those unable to attend, we have collected the following summaries of presentations. SPIN members are invited to contact

presenter s for additio nal inform ation. Th e newsle tter thanks th ose wh o contrib uted to this e ffort.

Improved Success Rates in Developmental Mathematics

Throu gh Altern ative Lea rning E nvironm ents

   Two  programs were implemented allowing students

extra time for difficult topics to increase mastery and

employing an alternativ e testing site  with no time limits to

reduce test anxiety. The Flex-Pace program allows two

semesters to com plete algebra courses.  Each cla ss consists

of four gro ups of eig ht studen ts, a teaching  assistant for

each group, and an instructor. C ourse w ork is divid ed into

six modu les and an  in-house  workb ook is use d. Studen ts

must  pass all mo dules by  comp leting assignments and

scoring 80% on all exams. Exams are taken outside of

class in a Test Ce nter. Stude nts may  retake tests  on

different versions unti l they score 80%.

    Students com pleting all requirem ents in one semester

are given a grade. Students completing less than four

modules receive an  “F” for the  course. Stu dents

completing four or five modu les receive a n “I” and  enroll

in a follow-up course. These courses are pass/fail, 0

credits, and offered in five-week sessions with a fee

equivalent to 1 hour. The classes are structured the same as

the original co urse. Stud ents com pleting all requ iremen ts

during the first five-week session receive a grade for the

original course. Otherwise they sign up for another five

weeks.  If they do not finish in the second five weeks, they

sign up for a third and final five-week session. S tudents

unable  to complete all requirements by the end of the this

session receive an “F” for the course.

    The main feature of the  Out-of-Class Testing program

is that all exams are administered at the Math T est Center.

Whenever an exam occurs, students are given a five-day

period during which they make take up to three versions of

the exam.  Tea ching assistants   help students  an alyze their

mistakes  betwe en versions. Th e highest score cou nts.

Presenter: Dianne F. Clark (clarkd@ipfw.edu)

The Fu nction of  the Func tion in De velopm ental Ma th

    This presentation used four components -- background,

teaching, issues, and suggestions -- to address the concept

of function s in develo pmen tal math. Background

information was used to  develop a rationale for the

inclusion of functions, with reference to AMATYC and

NCTM standards. An example of how functions can be

addressed in grades  K-12 w as presen ted, followed by a

demonstration of how  functions can be tau ght in

developmental math. This included methods of addressing

definition, representation, domain and range, and other

function-related topics. The issues of basic skills and

calculator usage were also discussed. Journal names and

web addresses were provided for  reference.

Presenter: Selina Vásquez (sv10@swt.edu)

Unleashing the Web in Developmental Mathematics

    This session demonstrated how the Internet can be used

as a powe rful instructio nal tool to  introduc e students  to an

effective plan for studying math and for mastering math

concepts.  Participan ts were pro vided w ith assignm ents in

which students utilize specific web sites to explore

mathematical concepts.  The assignments were prepared by

the presenters for Basic Mathematics, Elementary Algebra,

and Interm ediate Algebra c ourses.

    Using web assignments promotes independent learning

when students are directed to websites comprised of

mathematical tutorials. Utilizing the web a lso enhances the

critical thinking skills of students in developmental
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program s, and gives them an opportunity to see practical

applications of concepts taught in class. One specific

assignment involved tracking stock performance ov er a

period of time, noting neg ative and positive fluctu ations.

After noting the chan ges, students were asked to sp eculate

on the reasons fo r the fluctuations.

    Develo pmen tal math in struction sh ould pre pare stud ents

to function in a world that is technology centered. Utilizing

web assignments provides an op portunity  for studen ts to

employ technology while mastering curriculum ob jectives.

Presenters:  Marva Lucas (mlucas@mtsu.edu)

      Nancy Brien (nbrien@mtsu.edu)

Meeting math standards w ith Graphing Calculators

    This workshop described the successful  integration of

graphing calculators  into the de velopm ental ma th

curriculum and demonstra ted calculator activities that

prom ote AMA TYC  standard s, including the teaching of

mathematics as a laboratory discipline. Graphing

calculators have been used at the presenter’s college since

1992 to im plement these stan dards.

    The following ways of meeting the standards w ere

demonstrated. Calcula tors serve as discovery tools that

enable  students to analyze situations through trial and

error, graphin g and v erifying re sults, and drawing

conclusions about what they observe. Calculators prom ote

the study of real-world models and free students from

laborious calculations. Graphical and tabular features

enable  students to explore the meaning of mathematical

identities which can be summarized algebraically. Finally,

calculators are effective tools for promoting collaborative

activities through which students learn communication

skills in mathema tics.

Presenter: Robert Pesut (bp esut@pstcc.cc.tn.us)

Elementary Algebra A ctivities for Kinesthetic Learners

    The pre senter assem bled 20  of the wo rst math stu dents

and worked with them to find different methods of

learning algebra. The following are some examples of the

activities she found to b e successful with these stu dents.

    To simplify a square root, she began with a collection of

objects, some of which were alike, in a plastic zip bag. The

bag represented the radical itself, which can be seen as a

container. If the bag had two identical objects, she took out

the pair, putting one object on one piece of paper and the

other on another piece of paper. The square  roots were the

contents on one piece of paper. Everything left in the bag

stayed under the radical sign.

  To disting uish factors an d terms, sh e gave stu dents

scissors and strips of paper with polynomials typed on

them (4x + 3y !  5xy !  9). She asked students to cut each

strip into pieces containing only one term, placing positive

terms on a piece of black paper and negative terms on red

paper. Studen ts then cut terms apa rt into separate factors.

    Like term s were m odeled u sing red a nd wh ite pipe

cleaners with colored beads. Red pipe cleaners represented

positive terms while white represented negative terms. One

kind of bead wa s x, another was y.  Students modeled terms

such as xyyxyyxx, then discussed the purpose of ex ponents.

Other examples were also discussed.

Presenter: Anita Hughes (anitah@bbcc.ctc.edu)

Comparative Performance Standards & Retention Rates

    A study w as mad e to determ ine if deve lopme ntal math

students attending two classes per week were retained at

the same level as students attending three classes per

week. The study included B asic Math, Elementary

Algebra, and Intermediate Algebra courses. Three

variables -- performance averages, gender, and age

classifications (traditional and non-traditional) -- were

compared using a three-way ANOVA. Performance was

measured by calculating the normalized differences

between pre- and post-test scores. A two-way ANOVA

was used to compare retention rates for each of the three

developm ental courses.

    The study found no statistically significant differences

in the three-way ANOVA for the three groups compared

for any c ourse. Th ere were  also no statistica lly

significant differences in the retention rates for the three

courses c ompa red in the tw o-way  ANO VA. T he results

suggest that, based upon gender or age classification,

students should be advised that there are no performance

differences between developmental math classes that

meet twice versus three times per week. Future studies

might e xamin e if differen ces exist for o ther grou ps (i.e.,

ethnic, marital status, or work status).

Presenter: Terrence Sundeen (tsundeen@mtsu.edu)

Handheld Com puter Systems in Developm ental Algebra

    This post-session workshop was an introduction to the

philosophy, pedagogy, and application of a curriculum

designed to work with algebraic manipulatives and the

Casio Algebra FX 2.0 computer algebra system in 

relation to some of the topics in developmental algebra.

Specific in forma tion abou t the pilot pro ject and d ata

indicating  its success w as also share d. Opp ortunities to
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participate in classroom testing of the curriculum are

available at specific locations.

    The project, funded by the National Science

Found ation, takes  advanta ge of the n ew han dheld

computer algebra systems and new information about the

ways in which students learn to revolutionize

developmental math at the college level. The curriculum

builds on prior work suggesting the power of the

handh eld calcula tor, the role o f manip ulatives in

teaching algebraic concepts, and new information about

cognitive development in mathematical thinking. Careful

attention was paid to building on students’ intuitive

understanding of mathematical principles. Manipulatives

were used to help students acquire an understanding of

underlying concepts.  Tradit ional symbolic algori thms

were explored and practiced. The Casio FX 2.0 was

employe d to facilitate the symbo lic computation s.

Workshop participants were guided through the

curriculum using the above approach.

Presenters:  Dr. Laurie B. Hopkins

(lhopkins@colacoll.edu

      Dr. Amelia S. Kinard

(mkinard@colacoll.edu)

Mastery Learning with Self-pacing

  This session presented data from a four-year evaluation

of  a program that uses the Keller Plan of Mastery

Learning Instruction with modified self-pacing.

Descriptive Tests of Mathematical Skills (DTMS) by

ETS are given to all incoming students who have not

met the g eneral ed ucation re quirem ents. Vario us levels

of math are taught in a laboratory  setting. Student tutors

are trained using the CRLA Tutor Certificat ion program.

    The study, funded by the Irvine Foundation, compared

pre- and post-test scores on the DTMS. Results showed a

significant and practical gain in skills. Mean gain as

comp ared to the  standard  error of m easure w as found  to

be several times higher. Completion rates ranged from

70-80% for developmental courses. A comparison of

grade d istributions (b y Chi-sq uared an alysis) in

subsequent math courses showed no significant

difference between non- developmental and

developm ental students.

Presenters:  Deann Christianson (dchristi@uop.edu)

      Elaine Werner (werner@uop.edu)

Is Seque ncing o f Topics I mpor tant?

    Solving quadratic equations by factoring requires

knowing how to factor and solve. Most developmental

texts present this topic by demonstrating a factoring

technique follow ed imm ediately by practice p roblems.

Once fa ctoring m ethods h ave bee n presen ted, solving  is

taught. While there have been many pedagogical

chang es in math  texts, seque ncing h as received  little

attention. This presenter believes that factoring and

solving should be taught together, not in isolation.

    A study w as cond ucted to d etermin e if students w ould

perform better if they were taught to solve and factor

simultaneously. Four Introductory Algebra cou rses were

randomly divided into two groups. A one-way ANOVA

indicated  that the gro ups we re com parable o n math  skills

before the manipulation. One group was taught using the

traditional approach and the other in a different

sequen ce. Identica l problem s were w orked b y all

students, only in different sequence. Final scores were

compared using a t-test. A slight difference favored the

experimental group, but no significant difference was

found. W hile this result did not suppo rt the hypothesis,

an interesting discovery was made. The experimental

groups’ instruction time was shortened by two days

leaving time for extra activities. Other activities that

could be incorporated into the unit were also shared.

Presenter: Josette Ahlering

(jahlering@cmsu1.cmsu .edu)

Fun Math Activities to Enhance Dev. Algebra Classes

    Young people of the 90's have been inundated with

computers  and video games that create fo r them a life style

that is lively and in teractive. H owev er, in a typica l math

classroom of the 90's, they have been expected to watch

and learn as their  teacher explains homework problems,

presents  lessons, and gives assignments. To these “upbea t”

young people, th is classroom situation seems passive and

uninteresting. As a result, many dislike math and perform

poorly in their m ath classes.

    In an effort to motivate stude nts to like m ath and to

improve student performance in math, man y teachers are

chang ing their teaching  metho ds. They  have be gun to

include group a ctivities, to use te chnolo gy, and to model

real-life problems that help stu dents bec ome m ore active ly

involved in doing m ath . The presenters demonstrated

examples of problems that allow stu dents to  participate in

“hands-on” group activities. Some of the activities require

the use of a gr aphing  calculator, o thers do not. All of the

activities were ch osen to d emon strate prob lems that

capture students’ in terest, create in students a greater desire

to do ma th, and he lp studen ts better understand math.

Materials  distributed included problems demonstrated

during the session.
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Presenters:  Don Brown (dbrown @gsvm s2.cc.gason.edu)

      Donna Saye (dbsaye@ gsvbms2 .cc.gasou.edu)

Com puter-aid ed Anim ations in D evelopm ental Ma th

    In this fast-paced, high-tech, low attention span age,

instructors must co mpete  to keep students attention in the

classroom. Instructors must present material in new

forma ts and m edia. Com puter-aid ed anim ations are a novel

approach to integrate new technology and instructional

forms into the developmental math classroom.

    In the spring semester of 1999, the presenter completed

a project using Director 6.0 to create a series of 15 short

computer-aided animation seq uences to introduce

developmental math topics.  The sequences were generated

into multiple formats including self contained players

burned on CD ROMs, Shockwave Web movies, and

videotapes.  The use of multiple formats allowed more

students  to access the  animatio ns. The project was

evaluated by a class of 20 students.  In gene ral, the stude nts

felt that the animations had educational value (average

rating 4.525 on a Likert scale from 1-least to 5-highest).

The presenter demonstrated the use of computer-aided

animations and shared personal experiences concerning the

technology and its success. The basic requirements for

creating the animations using Director 6 .0 was also

discussed.

Presenter: Meredith H iggs (mhigg s@mtsu .edu)

Strategies for Teaching Rational Expressions and

 Graphing Linear Inequalit ies of  the form y=mx+b

    When teaching rational expressions, teachers often focus

only  on the procedures given in the textbook or

instructional materials. As som e students h ave difficu lty

following these procedures and the exam ples teachers use

to illustrate them on the chalkboard or overhead, teachers

must be able to engage their student in tasks that prom ote

understanding of the concep ts and procedu res. In addition

to demonstrating know ledge of math concepts, teachers

must  also be able to employ alternate methods of solving

problems.  For stude nts to  develop mathem atical pow er, a

curriculum and learning environment must be created that

promotes students’ well-being. Improving the learning

environ ment w ill enhance  student ac hievem ent.

    One teaching strategy demonstrated in the presentation

was prime factorization using the “ladder metho d.” This is

an alternative metho d to the tree diagram  used in mo st

math  texts. Another topic demonstrated was the test of

divisibility. Determining the greatest common factor and

least comm on mu ltiple were d iscussed using alternative

methods which included an extension of the “ladder

metho d.” Other topics dem onstrated included --

Comparing fractions, Cross mean of adding and

subtracting two fractions, Single-fraction and LCM

methods of simplifying complex fractions, and Graphing

linear inequalities of the form y = mx + b.

Presenter: Samuel Richardson (srichard@aug.edu)

Enhancing the Developmental Algebra Curriculum

    It’s no secret that motivation is a problem for many

students  in developmental algebra. In addition to the

motivational problems associated with developmental

studies in general,  prior negative experiences with math

and the abstract nature of algebra heighten the problem. On

course evaluation s, howe ver, students  identify the

curriculum itself as contrib uting to the ir motiva tional

problem in that they find algebra to be boring and

irrelevant to their academic pursuits. This presentation

examined ways that instructo rs can add ress these va lid

student concerns by making  the developmental algebra

curriculum more interesting, meaningful, and fun.

     Five types of curricular enhancements were discussed

and demonstrated, enhancements that can be made in any

algebra course re gardless o f the instructi onal format. Th ese

included -- Linking algebra concepts to other courses that

students  will  take whil e in college, Drawing on areas of

general student interest for application problems, Turning

common problems into fun problems, Providing “challenge

problems”  for stronger students, and Using pictures on

handouts to enliven otherwise ordinary instructional

materials. Examp les of each were d emonstrated . These

included the linkage of algeb ra concepts to the scien ces,

business, and eco nomic s; applications drawn from

consumer affairs, social and eco nomic  trends, and the laws

of nature; and fun problems such as the Y2K and Divide-

by-0 dilem mas.

Presenter: Thomas Armington (tmarmington@aol.com)
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Teaching Online Developmental Mathematics

    As distance learning has expanded, so has the use of the

Internet.  What are the issues for teaching material on the

Internet? What students will benefit from such

opportunities?  These are some o f the questions that m ust

be answered in creating an online course.

    Over the past two years, the presenter implemented

online courses in Developmental Math and College

Algebra. Class notes were av ailable on We b pages.

Students  were required to participate in chat  rooms and

discussion forums, and to contact the instructo r regularly

by e-mail. Testing was done in a traditional format at

college testing centers.

    The on line course  took m ore instruc tor time as stu dents

felt free to e-m ail her with  home work q uestions (u sually

precede d by co mme nts about what else w as happ ening in

their lives -- sick kids, dog died, husband laid off, etc.).

The presenter  also noted  that success  in this type of course

requires a higher degree of student motivation and self-

discipline.

    The presentation included resources and methods for

teaching a math course on the Internet. Other online m ath

courses a re in the w orks at the c ollege. 

Presenter: Mary S. Hall (mhall@gpc.peachnet.edu)

Using the TI-92 Calculator in the Geometry Classroom

    This presentation gave a hands-on experience of the TI-

92 and its use in teaching g eometry. Fea tures of the

calculator’s geom etry me nu wer e show n and u sed to

demo nstrate geom etric theore ms. Particu lar points

examined included -- point, line se gmen t, angle, ang le

measure, polygon, sum of angle measures in a polygon,

regular polygo n, parallel line s, transversa l, corresponding

angles, triangle, concurren ce of perpen dicular bisectors,

circumcenter, circumscribe d circle, and  calculating  pi =

circumference/diameter.

    The course  is taught by faculty members of the

Developmental Studies Program to students who did not

comp lete a high school geometry course. It has been the

experience of the presenters,  over a period of several years,

that students building their geometry skills derive a better

understanding of theorems when they are ab le to visualize

the geometric figures involved. The presentation

demonstrated how the TI-92 can be used to show

illustrations of geometric figures and to facilitate a greater

understandin g of concep ts.

Presenters:  James Sand ers (sandersj@ap su.edu)

      Patrick Perdew (p erdewp@ apsu .edu)

Stepping Up: A Hands-On Approach to Slope

    Slope is a rate of change , not a formula to be

memorized. This presentation demonstrated how to reach

the many  students that are kinesthetic and visual learners

by using a concre te model, a set of stairs, to visualize

steepness. To climb stairs, one steps up before stepping

forward. Since slop e is a rate or ratio, usually w ritten in

fractional form, the numerator (vertical change - stepping

up) is written first followed by the denominator (horizontal

change - stepping forward). By color-coordinating the

links used to  build the sta irs, students  can easily count the

blocks rising and the blocks across.  To reinforce the

concep t, students make their own set of stairs given a

certain slope.

    Rulers are used as ramps to demonstrate the steepness of

each set of stairs. The sets of stairs are arranged in order

according to steepness of the ramp. The numerical slope

values are written on the board in corresponding ord er.

Studen ts observe that the slopes are ordered  from larg est to

smallest,  and make the connection that the larger the slope,

the steeper the ramp.

    The approach then m oves to g raphs on  the coord inate

plane and an input-output table. On the graphs, slope is

determined by counting vertical space s comp ared to

horizontal spaces moving from one point to another on a

line. The idea of counting is carried from  the conc rete

model of stairs to the picture of the line. Points on the line

are matched to  data entries in the table. Slope is then

calculated by findin g the cha nge in o utput as co mpare d to

the chan ge in inpu t.

Presenter: Connie Ro st (crost@slcc.cc.la.us)


