A MENU- DRI VEN DEVELOPVENTAL NMATHENMATI CS LABORATCORY
How to build a better math [ ab!!!

Do you think that your students should spend nore tine doing
mat hematics problens? Should they spend tine using calculators

software, nmanipulatives or sonme conbination of these to learn
mat hematics? Wuld you prefer that your students work individually
or cooperatively? Should their witing in class be journal
entries, reports on fanous mathematicians, or descriptions of how
to do problens? Do videos have any place in the mathematics
classroon? Imagine a situation where you have sixteen extra hours
each senester in which to incorporate any enrichnent or extra
practice activities into your teaching. Wat would you do?

In order for students and faculty to buy into our new devel opnent al
mat hemat i cs | aboratory, we ask oursel ves these questions and ot hers
on an ongoi ng basis. Qur collective answers to these questions
formthe very exciting devel opnental mathematics |aboratory at the
Uni versity of New Mexico - Valencia Canpus. The road to obtaining
our devel opnental mathenatics |aboratory, however, was a little
rocky. Its inplenentation once we received permssion to create it
has also been both exciting and problematic. M/ goal in
docunenting our curriculum developnment is to share wth other
professionals in the field one of the nost exciting experiences in
ny career.

Wien the University of New Mexico - Valencia Canpus surveyed the
ot her post-secondary institutions in the state of New Mexico, we
found that the Devel opnmental WMathematics courses at a vast mgjority
of the institutions in our state are four or five credit hour
courses. For years we had offered two different three credit hour
cour ses in Devel oprent al Mat hemat i cs: Basi c MVat hemat i cs
(arithmetic) and Introductory Al gebra. The prospect of adding a
required mathematics |aboratory to each of our devel opnental
mat hematics classes created quite a debate within the Mathenmatics
Departnent and across the canpus.

For years the faction that believed "If it ain't broke, don't fix
it" triunphed. They argued that our graduates from the
devel opnental mathematics classes were successful in Internediate
Al gebra. Expanding the nunber of credit hours of each class would
only create scheduling problens for both students and faculty. It
m ght even decrease our enrollnent, since our nontraditional
students would have to arrange their work schedules, their child

care, and their other courses around the added requirenent. Why
put nore noney into changing a programthat already worked? 1In the
face of our limted budget, this was the hardest argunent to

counter, since other areas in the mathematics programwere in dire
need of funds.

A patient mnority argued for nore tinme to teach. Part of this
group lanmented that as they incorporated cooperative |earning
groups, mathemati cs mani pul atives, and other activities into class,



the syllabi became harder and harder to conplete. Another part of
the group wanted nore tinme to | ecture.

For every argunent there seenmed to be an equally strong counter

ar gunent . I f devel opnental courses carried nore credit, students
could register for full-time status in devel opnental cour ses
rather than trying to fill out their program of studies wth

courses for which they mght not have adequate academc maturity.
On the other hand, if developnental courses carried nore credit
students mght run out of financial aid before finishing their
program of studies.

Wiile the Devel opnental Studies debate raged, other areas within
the Mathematics Departnent received nuch needed attention. Ve
acqui red mat hematics mani pul atives, fraction cal culators, and video
tapes for the pre-service elenentary teachers. W purchased
cl assroom sets of graphics calculators for the college al gebra and
cal cul us students. In fact, we amassed quite a Ilibrary of
mat hematics learning materials. As Coordinator of the Mathematics
Program | dispersed materials using a primtive checkout procedure
fromthe shelves of ny office to any faculty nenber or student who
wanted to play with our mathematics toys.

The need for a better place to house our materials becane all too
evident as | attenpted to function in ny office. W proposed and
were given a classroomw th two huge cabinets to house our |earning
mat eri al s: the Mathematics Environnment. W filled the roomwth
tables, covered the walls wth mathematics posters, and schedul ed
bot h Devel opnental Mathematics courses as well as courses for pre-
service elenentary teachers in this environnent.

To address the needs of the ever increasing nunber of students in
devel opnental studies at our institution, we fornmed a Devel opnental
Studies Commttee including the faculty who teach Academ c Skills,
Readi ng, Devel opnental English, Developnental WMathematics as wel
as support personnel from the Library, the Student Enrichnent
Services, and the Conputer services. Conbining the talents of the
various entities on canpus to discuss our nutual concerns enabl ed
us to change our view of devel opnental studies. W were no | onger
isolated in our attenpts to prepare students for coll ege courses.
W were each part of the Devel opnmental Studies Program worKking
together to neet the needs of the students within the program

The Coordi nator of the Language and Letters Program negotiated with
the Admnistration for a conputer |aboratory set aside for
devel opnental studies students only. This new conputer |aboratory
added fuel to the fire to extend our devel opnental courses from
three credit hours to four. W proposed that Devel opnental English
and Devel opnental Mathenmatics classes have a one credit hour
corequi site | aboratory.

Qur request was granted under several conditions. Since additional
funding for the Developnental Studies program would provide
conputers and staffing for the Developnental Studies Conputer



Laboratory, faculty would not be fully conpensated for the extra
hour of [laboratory tine. Faculty would provide activities for
students and assign grades to students for the mathematics
| aboratory; however, they would not have the extra hour of contact
time with students! Conputer aides would be available to assist
students. Wiile this was not what we expected, it was what we
achi eved. Rat her than scrapping the program we decided to nove
f orward

In the Fall 1995, we added one hour of |aboratory credit to both
Basi ¢ Mathematics and Introductory Al gebra. As soon as we created
t he course on paper, inplenentation becane a real problem W had a
fascinating set of challenges. In theory all students enrolled in
these classes were required to take the |l aboratory. Sone students,
however, had a creative approach to scheduling their classes which
bore little resenblance to our concurrent enrollnent requirenent.
Since students receive tw different grades for Devel opnental
Mat hematics from their instructor, one for the regular course and
one for the laboratory, it was critical that students register for
the right section.

Not all of the faculty in mathematics were enthusiastic about using
the extra tinme for conputer activities, and, of course, none of
them were paid for developing alternative learning nmaterials. It
was clear from conversations with various faculty that they had
sone very real concerns. Sone felt that we did not have enough
software on the network in mathematics to support the program
What if we required students to use the conputer lab and the
network went down? Wat if all of the devel opnental studies
students chose to use the sanme peak tinmes to do their work?
According to them wusing the conputer |aboratory alone to neet the
needs of our students was not only precarious, it did not address
the diverse learning styles and time constraints of our adult
| ear ners. W had to have alternative activities.

W did agree on sone nmmjor points. Each faculty nenber in the
Devel opmental Mathematics Program would require that students
conplete sixteen l|laboratory activities, one for each week of the

senester. Based on the conpletion of these tasks, each student
woul d receive a grade. Faculty agreed to assign a grade based on
quantity rather than quality of production. If the student

conpl eted 90% or nore of the activities, the student would receive
an A, 80% or nore a B, 70% or nore a C, and if the student
conpleted less than 70% of the activities, the student would
receive NC. Gading options for the course and the | aboratory are
A, B, C, NC W also nade the difficult decision that students
must pass the corequisite mathematics course in order to receive a
passing grade in the mathenmatics |aboratory. The choice of
appropriate activities is left to the individual faculty nenber and
his or her students.

Since | am one of the faculty in the Devel opnental Mathematics
Program | designed a syllabus for this course which reflects ny
t eachi ng phil osophy. In ny opinion, developnental mathematics



students can discover how they l|earn mathematics by exploring
various activities and deciding which ones work best for them
Therefore, students in ny classes select from a variety of
activities. They

Recei ve tutoring at the Student Enrichnent Center.

Write about mat hematics and mat hematics | earni ng.

Use computer software and calculators to learn
mat hemat i cs.

Use manipulatives to explore pattern recognition and
pr obl em sol vi ng.

Conpl ete practice sheets and handouts.

Vi ew vi deos and movies about educati on.

Propose an activity that works for them

Noo A whPE

Listening to students discuss anong thenselves which activities
they prefer is very gratifying. They are becom ng educational
connoi sseurs. Sone of the nost exciting activities are suggested
by the students thenselves. They very sheepishly ask if they can
have credit for studying wwth a particular relative or doing extra
homework from the textbook because that is what works for them
Students have asked to receive nmathematics | aboratory credit for

Form ng study groups that nmeet on a regul ar basi s.
Tutoring their children in nmathematics.

Receiving tutoring fromtheir children in mathenati cs.
Attendi ng Mathematics Night at their child s school.

Wat chi ng mat hemati cs cl asses on tel evision.

A osing out the cash register at work every night.

At t endi ng mat henat i cs wor kshops at t he St udent
Enri chnment Center.

8. Witing study tests for each other.

NogRowhE

| have enclosed a copy of ny syllabus from the Basic Mathenatics
Laboratory for the reader. Syllabi from other faculty within the
program are avail abl e on request. Any questions or coments shoul d
be addressed to D el @inm edu.



Math 010 Lab
Developmental Mathematics Lab

Fal | 1996

M chel e D el

Ofice: Academ c Building 105

Tel ephone: 925-8616

Teachi ng Schedule: MN 10: 00-11: 15am

MR 11: 30- 12: 45pm

Cour se Descri ption

Math 010 Lab: Devel opnent al Mat hematics Lab (1)
Devel opnental Mathematics Lab is pre-college nmathematics
| aboratory with enphasis on problem solving using the basic
oper ati ons, fractions, deci mal s, percents, rati os, and
measurenents. Math 010 Lab is a co-requisite for all students
currently enrolled in Math 010.

Text book:
None

At t endance Poli cy:

Math Lab is a one credit hour course which is arranged at the
discretion of the student and the instructor and the support
services at UNM Val encia Canpus. The student will conplete
one regularly scheduled Math Lab activity each week. Failure
to conplete six of the sixteen activities wll result in
failure of the class. M ssing four scheduled activities is
consi dered an excessive absence. A student nmay be dropped
fromthe class for excessive absences at the discretion of the
i nstructor.

G ading Policy:

The student wll conplete 16 activities from the list of
activities given bel ow

Letter grades will be assigned as foll ows:

G ades: A = Conpletion of 14-16 Activities
B = Conmpletion of 13 Activities
C = Conpletion of 11-12 Activities
CR = Cedit: Conpletion of 11 or nore
activities.
NC= N Cedit: St udent has  not

pr ogr essed.

St udy Suggesti ons:

Make a strong effort to do sixteen lab activities.
Conpl et e assi gnnents on tine.

CGet a tutor at the Student Enrichnment Center.

See your tutor from the Student Enrichment Center, the
| aboratory aid in the Developnental Studies Conputer

PhoNE



VI

VII.

Laboratory or see your instructor when you need help on
the activities you choose.

5. Form a study group wth vyour classnates; trade
t el ephone nunbers.

6. D scuss your lab activities with other nenbers in the
cl ass.

Support Servi ces:

The Valencia Canpus Library provides a quiet atnosphere for
study and is an excellent resource for supplenentary
materials. The Student Enrichnent Center offers tutorial and
i ndividualized instruction at no cost to the student.

Maj or Course (bjectives and Activities:

The Math Lab provides the student with a selection of
pedagogi cal ly sound | earning experiences. The student wll
choose and conplete a variety of enrichnment activities froma
menu of possibilities which augnent and enhance the | earning
in the regular classroom The student wll:

Recei ve tutoring at the Student Enrichnent Center.

Write about mathematics and nmat hemati cs | earni ng.

Use computer software and calculators to learn
mat hemat i cs.

Use manipulatives to explore pattern recognition and
pr obl em sol vi ng.

Conpl ete practice sheets and handouts.

Vi ew vi deos and movies about educati on.

o A R

These activities will help the student to neet the objectives
of Math OL0:

1. The student will add, subtract, nmultiply and divide
whol e nunbers, fractions, decinmals, and integers.

2. The student w Il convert between decinmal, fractional,
and percent notation.

3. The student wll solve problens using whole nunber,
fraction, decimal, and percent skills.

4. The student will calcul ate averages, nedi ans, and square
roots.

5. The student wll solve algebraic equations in one

unknown wusing the distributive law, the addition and
mul tiplication principles.

Menu of Activities:

Choose 16 of the activities given bel ow Sone activities,
like visiting your tutor, you may do nore than once and
receive credit for each occasion. There are eight different
types of activities listed below Do a variety of activities.

Report the conpletion of your work to your instructor on your



Math 010 Lab Activity Form

A TUTORING:

Activity 1:

Activity 2:

B. WRITING:

Activity 3:

Activity 4:

Activity 5:

(If you choose an activity from this set, the
St udent Enri chnent Cent er will notify t he
instructor each tine you are tutored. If you are
unable to schedule a tutoring session, choose an
alternative activity.)

See a tutor at the Student Enrichnment Center.
(Each tutoring session is one Mith Lab
activity.)

Attend a math workshop sponsored by the Student
Enrichment  Center. (Wen you conplete this
activity, have the presenter sign your WMath Lab
Activity Form)

(I'f you choose an activity fromthis set, turn in
your witing to the instructor.)

1. One of the challenges of taking a mathematics
class is finding the tinme in your busy
schedul e to do the honework. | want you to

take a close look at what works for you...
t hen answer the foll ow ng questions:

Wen is the best time for you to study vyour
mat hemat i cs?

Wiere do you study mathematics..where are you the
nmost productive?

Describe the noise level you prefer while doing
your honewor k. Do you prefer doing your honework
in silence, in front of the tv, while listening to
heavy netal nusic...?

Wite your mathenmatics autobi ography including sone
of your favorite or your nost horrifying
experiences with the subject.

Wite a two-page report describing the life and
work of a famous mathematician. (The UNM Val enci a
Canpus library is an excellent resource for this
assi gnnent . )

C. COMPUTER SOFTWARE: (If you choose an activity from this set,
you should schedul e an appointnent at the Student Enrichnent
Center or the Devel opnental Studies Conputer Lab (V105.) Wen
you conplete the activity, have the aide sign your Math Lab
Activity Form If you are unable to schedule a tutoring
session or to schedule tinme to use your favorite piece of

sof twar e,
Activity 6:
Activity 7:
Activity 8:

choose an alternative activity.)

Tour the Student Enri chnent Cent er and the
Devel opnent al Studi es Lab.

Pl ay Met eor Mul tiplication at t he St udent
Enri chnment Center.

Play How the Wst Was 1 + 2 + 3 in the




Activity O

Activity 10:

Activity 11:

Activity 12:

Devel opnment al Studi es Laboratory, V105.

Wor k t hr ough Di vi de and Conquer in t he
Devel opnment al Studi es Laboratory, VI105.

Explore the University of Arizona Software Package
particularly the Venn diagrans and | ogi c ganes.

Wrk on the practice software which acconpanies
each section of our textbook. This software
provi des support for each section of our textbook

You may choose to do this activity as often as you
choose.

W continue to receive software for the conputer
| ab. Wrk on a piece of software not nentioned
above.

D. MANIPULATIVES: (If you choose an activity fromthis set, go
to the Student Enrichment Center to get your nmaterials.
Conpl ete the activity there. Wen you are done, have a tutor
fromthe Student Enrichment Center sign your Math Lab Activity

Form)

Activity 13:

Activity 14:
Activity 15:
Activity 16:

E. HANDOUTS:

St udent

Learn to multiply the 6's, 7's, 8s, and 9 s on
your fingers.

Conpl ete Pattern Block Activities on fractions.
Conpl ete Two Col or Counter Activities on integers.

Conplete CQuisenaire Activities on ratio and
proporti on.

(If you choose an activity fromthis set, go to the
Enrichment Center to get your materials. Turn in the

conpleted work to the instructor.)

Activity 17:
Activity 18:
Activity 19:
Activity 20:

Conpl ete the handouts on order of operations.
Conpl ete the handouts on fractions.
Conpl ete the handouts on integers.

Conpl ete the handouts on ratio and proportions.

F. MOVIES, VIDEOS AND AUDIO TAPES: (A |arge nunber of videos are

avai l abl e
Li brary.

credit

for you, free of charge, from the UNM Val encia
If you choose an activity fromthis set, to receive
the activity, wite a brief reaction paper about

what you saw or heard. Turn in the conpleted work to the
instructor.)

Activity 21:

Activity 22:

See a novie about education; i.e., Goodbye, M.
Chi ps, Fane, Stand and Deliver.

See a video about math anxiety.



Activity 23:
Activity 24:

G PROJECTS:
your wor k

Activity 25:

Activity 26:

H. PROPOSALS:

See Donal d i n Mat hMagi ¢ Land.

Li sten to t he audi o t apes provi ded by
Addi son/ Wsl ey whi ch acconpany each section of our
t ext book.

(If you choose an activity fromthis set, turn in
to the instructor.)

Interview 12 peopl e using a research question.
Report the raw data

Report the nean, nedi an, and node of the data.
Display the results in a bar or a Iine graph.

Assune you have $2.50. Describe one neal that you
could purchase from each of six fast food
restaurants in this area. The neal nust include a
drink and sonmething to eat and must cost $2.50 or
| ess.

(If you want to do an activity not nentioned above,

have it approved by the instructor. (Thank you, Linda Pope,
for this suggestion.))

Activity 27: Conplete the work in your proposal.
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