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Implementing the Standards

INDIANA COMMISSION FOR KIGHER EDUCATION .
TITLE IVEISENHOWER PROJECTS

Final Project Report
Year Four (1988) Funding

Project Number: 88-COM-14
Sponsoring Institution: Indiana University, Bloomington

Project Title: Implementing the NCTM Standards for School Mathematics for
the 21st Century

Project Director:  Diana L. Kroll, Ph.D.

Co-Directors: Carol J. Fry, Ph.D.
Jacqueline Gorman, M.S.
Peter Kloosterman, Ph.D.
John F. LeBlanc, Ph.D.
Frank K. Lester, Jr., Ph.D.

Project Evaluator: Sarah Cassell, M.S.

Names, Addresses of Cooperasng Institutions, Agencies, Foundations, etc., apart from
Schools: None

Names, Addresses of Cooperating Schools:

Although planning was done exclusively by project staff with advice from teach .3 and
administrators in the Monroe County School Community School System, the following
school corporations were represented at the workshop series. A complete list of schools
and of individuals served can be found in Appendix E.

Bartholomew Community
Brown County

Center Grove Community

Clay Community
Nineva-Hensley-Jackson United
North Lawrence Community
Monroe County Community
Perry Central Community
Richland-Bean Blossom
Washington Community

Type of Project: Individual

Grade Level Served: Elementary

Subject Area: Mathematics

Project Formas: Workshops (several meetings, each lasting several hours)

17 teachers from Dyer Elenx 'tary Schoo! also received individual
assistance
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13.

14.
15.
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17.
18.

Implementing the Standards

Major Activities: Instruction of teachers outside of class (all participants)
Classroom observation, assistance (Dyer teachers only)

College Credit for Participants: None

Note: Teachers from the Montoe County Community School Corporation were eligible for
inservice "PIVOT" credits re _aired by the corporation. These credits are valid only within
this school corporation.

Number of public school corpc rations served: 10
Number of public schools served: 31

Number of private schools served: 4
Number of teachers participating: 131 (119 public + 12 private)
Average number of contact hours per participating teacher: 5.1

calculation of average number of contact hours:

No. of teachers attending 5 workshops 30
No. of teachers attending 4 workshops 19
No. of teachers attending 3 workshops 22
No. of teachers attending 2 workshops 22
No. of teachers attending 1 workshop 38

(5x30) +(4x 19) + (3 x 22) + (2 x 22) + (1 x 38) = 374 "workshop attendances"
374 workshops + 131 teachers = 2.85 workshops/teacher
2.85 workshops/teacher x 2 hours/workshop = 5.7 hours/teacher

Note 1: This calculation is for workshop attendance only. Teachers from Dyer elementary
school also received one-on-one assistance in their classrooms. This assistance was
primarily funded by the National Science Foundation through the Preparing Elementary
Teachers to Teach Mathematics proict at Indiana University. While there was substantial
variation in the amount each teacher utilized this support, it averaged about 1 hour of
individual assistance per teacher per week for the school year. Thus each of the 17 Dyer
teachers received an average of 36 additional contact hours. If this assistance is
included in the "grand total" of average number of contact hours per participating teacher, it
becomes 10.4 hours/teacher.

Note 2: 19 principals aiso attended a single two-hour session. This participation was not
included in any of the above totals.

Number of students participating: none

Number of students indirectly affected (explain basis for estimase): 3,275
(131 teachers x 25 students/teacher = 3,275 students)

Note 1: This calculation assumes little impact on students of teachers who did not attend the
workshops yet evaluation data reported in Appendix A indicate that, on the average, teachers
shared ideas and haadouts with at least two other teachers who did not attend. Based on this
"sharing," the case could easily be made that about three times as many students

6
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(mﬁmmly 10,000) were indirectly affected.

. Number of non-teacher, non-student participanss (Describe): 27

clementary school princi 19
Indiana Univ. ﬁ students _g
27

toaal

Chaumﬁsdaofparﬂapm: Ethnicity

We did not collect specific ethnic data from the 'gitpmts. Four black teachers
attended one or more of the workshops. To the best of our knowledge, all other
participants (154) were white.

Gender

Based on first names in cases where we did not have specific gender information, 28
participants were male and 126 were female. Note that 12 of the 28 males were
principals who only attended the workshop for principals.

Current teaching responsibilities

All 131 teachers who participated were teaching mathematics. We assume most
of them were also teaching science although, because the focus of the workshops was
stricdy mathematics, we did 20t collect data on the number who were teaching science.
Three of the Indiana University gradus.ie students were seaching IU mathematics courses.
Although & number of the administrators claimed to be working with their teachers on
mathematics, we know of no cases where any other non-teacher participants were assigned
to teach mathematics or science.

. Project stqfflinstructors:

o
4 Facul Schoo!l of Education (Fry, Kloosterman, LeBlanc, Lester)
3 School of Education Professional Staff (Cassell, Gorman, Kroll)

Workshop speakers:

4 Non-local Faculty (Trons, Leutzinger, Ockenga, Trafton)
1-School District Curriculum Superviser (Peterson)

1 Private Consultant (Cook)

Teacher Advisory Team:
6 School Teachers (Dyer teachers Bays, Burnett, Calkins, Lemon, Merrifield, Miller)

. Sources of funding:
Federal (Title Il/Eisenhower) $ 29,999,
Federal (Cane:} none
Non-Federal (Lcscribe)
Mching Share

Indiana University ($10,185)
Cooperating Schools ($1,60)  § 11,185

Y v
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Project Cost:

Note: The following are budgeted totals. Exact expenditure totals will be sent by the Indiana
University Grants and Contracts Office when all bills have been finalized. This should occur
about December 15. 1990.

Total Project Budget $41,184.
Total Federal (Title II)

Expenditures $29,999,
Total Other Expenditures

(Matching Funds) $11,188.
Project Site:

Protect ad . "ﬁ”m%“;‘”“”' ics Educati
Center, School of Education - Suite 309, Indiana University, Bloomington. Workshops
took place at Terry's Conference Center in Bloomington. Individual work with Dyer
teachers took place at Dyer school.

Dates of Project Activities: Start September 1, 1989 End August 31, 1990
Area(s) Served:

Rural/Regional
(Bloomington/Monroe County and surrounding counties)
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Narrative Report

26. Recruitment: Descn'lge recruitmens activities and maerials (include examples of materials in
appendix). Who participated, and how were they selected? Did the p-oject attract the
number and type of participants ar.*icipated?

. Ovenall, project stats were pleased with the number of participants who attended. In the
pmjectplvpoar;]ehadanncipuedatotalof lm‘ﬂmﬁc?mtsme ing each of the 5 teacher
workshops. Althoufinkonly 30 teachers attended all 5, 158 individuals attended at least one
workshop. Thus, while we would have preferred more sustained participation, almost every
session was filled to capacity.

Recruiment activities and materials. Original recruiting began at the start of school in
August, 1989 when a brochure about the pmm(see Appendix C) was seat to 79 elementary
school principals from schools within a one-hour drive from Bloomington (see Appendix D). We

sent to principals rather than superintendents because of past experiences where some
i:ﬁ%hﬂﬁmﬁfyo&mmmwmmwﬁuw’m Note that

we considered sending workshop information directly to teachers we decided against that
because of difficulties in obtaining teachers' names prior to the start of school and because we felt
mawwhaswhomewmmgedwm:ﬂbyadnﬁnimnmwwldhawmimscbodmppon
for implementing teaching suggestions made at the workshops.

In addition to materials sent to principals, a number of participants heard about the project
through "word of mouth.” Many had participated in a similar projact in 1988-89 and contacted the
Mathematics Education Development Center (MEDC) in September of 1989 to inquire about
additional workshops they could attend. Because the mailing to principals and word of mouth
methods of recruiting appeard to be attracting the number and type of participants desired, no
further recruiting wel. made.

Participant selection. The original project proposal specified that the following individuals
wwﬂbehwiwuwheﬂ&mmspc':od.mmewhm(amwhuundapﬁmipd)
ﬁomeachofd:embalBewmenmyschoouind\eMmComzog?mmunitySchod
Comoraticn (MCCSC), 12 teachers from private schools, and 16 public schools outside
MCCSC. Awaiﬁnglistwasgenmtedformhwa'ksbop. The list contained teachers who
wanted to participate but were beyond the "quota” for their group. One week before =ach
werkshop, teachers on the waiting list were admitted if space was available. Any additional spaces
ivxm ﬁl}ed mﬂl gmdu:lt: ;:llden?rmp Indiana Unwm&wh?e:sxw imierestededin attendinﬁ.(L
Except for inci y wi , every session had at Jeast 100 people signed up to arte
Becauseanumg?p individuals made reservations for the first three sessions but failed to show
up, we "overbooked" the final three sessions to get total attendance of about 100 at cach.

As noted in the response to questions fifteen and nineteen, 119 public school teachers, 12
private school teachers, 19 principals, 2 other school administrators, and 6 graduate students
attended ine or more sessions. In general, we felt we succeeded ir: attracting the number and type

of partici yants we had anticipated.

27. Cooperative Planning: Describe role played by school corporations and/or private schools,
and by ot::r parﬁdess if this was a cooperative project, in identifying needs and devising ways
to meet ihose needs.

Overall planping of the workshops was done by the project director and co-directors with
advice from participants. The advice came from three sources. First of all, we asked participants
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in the 1988-89 workshop series for su nonsonbowtonmproveawotksbopmnfonewu

funded for the 1989-90 school year. summmedmdevdopm the ori
pmpouhndhym;ombemmlwmhhop aad scheduling. ‘The & mm
sy was the tsinlbeﬁmtwo Their comment guided organization
of the final four y, an informal project board consisting of six teachers
ﬁomDyerelememryschoolgaveadvxeeonhowtomnhemeworkshgpsasuseﬁxlmpossxblefor
other teachers.
28. Plan of Operation:

Summarize the serviceslinstruction and follow-up activities that your project provided.

The major project activity was a set of six workshops on teaching mathematics in the
elemmyschool.ﬁ

workshop was for ormmmly.whikmeo&uﬁvcmdwu
teachers 10 implement the
cmmmmmsmucfu&wumm the National Council of
Zoupw‘;f m«ms. s::kif v":lmm andt:o:dhowm
ina ocused on one
ﬁtmndwmaldlmundulymgd\e tople tople

In addition to the workshops, there was indit. ,mlfollow-upwxdnwhmﬁmDya
Elemnryﬁchoolmmomxvm Dyer is the site of mathematics fiela experiences
mbeuhmulndim tﬂvantyandwmuen tmm

Univudtyﬁxthclmmymto mmapmaﬂybmdmd
-solving oriented instruction at the school. wuhmd intended %0 provide
mu.wm&mﬁm;mmu mmmsm
made it possible 10 have greatest follow-up with the Dyer Additional information on the
NmmmufoﬂndinAppendixAdm Eisenhower prcoosal or from

Keynote Sessions

The six keynote sessions were presented la) y-knownspahuswimmhmee
from project staff. Each ran from 4:00 p.m. to 6:00 p.m. on a weekda speaker provided a
set of handouts with activities fortheelemtuy (ﬁwnofthelenphofﬂxe

topics was the of good speakers. Reactions umthel988-89

series indicated the exact wunousnmpommuthc ofmespahmomnkemewpnc
interesting, and thus topics were modified because no high quality speakers were
avuhble. Belowxsasmnmnryofeachofmekeynotesessms.

September 13, 1989

New Directions for Elementary Dr. Paul Trafton
School Mathematics National College of Education
(session for principals only) Evanston, Illinois

Whundnepdsofn‘ﬂthemmcseducanontoday? How are they changing and why? How can

Mﬂsmm support teachers' efforts to implement recommendations of the Standards? To
uom.Dr Tnﬁonspokeonwhyﬂ\eSrandardtwonpnallypropmedmd
in writing them. Several "hands-on" mathematics experimen's were conducted

whelp principals see what it means to attack a problem from a problem-solving orientation.

10




Implementing the Standards

M Skills University of Northern Iowa
Cedar Falls, Iowa

questioning students that make them solv in their heads rether ed
solve problems in r. resorting to paper
and pencil or calculasors. s

November 13, 1989

How the Calculator "Figures"” in Dr. Earl Ockenga

Your Classroors Price Laborzsory School
U of Northem Iowa
Cedar Falis, Jowa

10 the NCTM Cuwrriculiim and Evaluation Standards, the calculator issue is not whether
calculasors shou'd be used in the elementary school. The critical is when aad Aow they
should be used. Dr. Ockenga provided a series of calculator designed to help students
understand mathematics better. mmﬁuwmmmtdgduhdp
students remember basic facts t0 problem-solving activities of the type done in Dr. Trafton's

For the 6 and 4 keys did not work on the calculsior. How could
you ly 694 x 52 using the calcularor?

metmmmooﬁtdvemmwdluisdividumudinsmwﬁonin
mathematics, use of learning centers hs, become prevalent in many classrooms. Ms, Peterson's

focused on how 10 construct leaming centers that are both interesting and teach
worthwhile mathematical topics. While not a "make-it take-it" workshop. ipants did have a
chance %0 make a card deck and several other items 10 be used in several of the centers Ms,
Peterson suggested. For exisnple, each card in the card deck had a pair of numbers. Ms. Peterson
showed how 10 use the pairs \0 look for number combination=. The activity promoted flexible
thinksing while still giving students practice on basic ficts. Variations of the self-checking game
were provided for uny combination of addition, subtraction, multiplication, or division facts.

March 20, 1990
Active Mathematical Thinking Ms. Marcy Cook
El Mathematics Speciali
Balboa Island, California

Ms. Cook's presentation focused on techniques for making students active participants in
mathematics. She began with a number of ideas for "stumper” question. designed to get students

9
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thinking. For example, usin number tiles containing the digits one through ten, make the largest
7<liptoddnmnluwma9¥ndcmplwe. Her presentation continued with numerous other
activities for getting students to think and discuss rather than just memorize mathematics.

Apil 12. 1990

Integrating Language Arts cnd Dr. Calvin Irons
ana Mathematics Insiruction: Brisbane Coliege of Advanced Education
Building a Base for Problem Solving Brisbane, Australia

Far too often, mathematics and language arts are taught as if they are completely separate subjects.
Drhwspokeonhowwmnnmbmmihnmemedlggm mnhun{uua

ats skills and to help students vaderstand word Much of the presentation . ;cm.f“”
usiug picture books in which numbers were to describe the stories. Videotapes of children
using the books were also shown wich an emphasis on how the children's commenats indicated the
extent to which they were understanding why number was an important aspect of the stories.

Follow-up Activities

As noted above, the keynote sess:mswmopennoelemenmyscboolmchmﬁvmpubhc
and schoolsmmemgionmwndmg!! Dyer teachers, because of their
ﬁnmdml! ved project at Indiana University, received additional follow-up

system for this follow-up was the placement of a resource
by the ssmmmmmnwmwm
watmg indivkhalm ARer each the resource teacher met individually with

Non-Dyawhumwbomeudeddxewahhops ﬁhmthe
h&fﬂnmmmenma&egopezmmﬁmumm D)'ﬂ
we had not anticipated having \more or 4 seachers scnool except vime
schoois seat nc teachers and thus ni-e schools bryond maﬂ%wswm

p-m(mwz) A side affec: amndm%mm participants in a few schools was

taat there was support for innnvation in those gh project starf
focused their up on » a8y did provide consultation and -zsistance to other schools on
request. For example, seachers wanted su on which taanipulative materials to

purchase with money provided by their scliools. Project staff helped those tsachers decide how
such funds could best be used.

Note: s of tke questions relating to "plan cf operation" deal in part with
qﬂ' veness of the project. As writers of this report, we felt it wouid be
very difficult to describe the efjectiveness of the project without first describing

kow we measured that effectiveness. Thus the remaining plan of operation
questions will de dealt with after question 29 in which we describe the evaluation

of the project.

29. Ewvaluation: Describe how Your preject's effsctiveness was assessed with respect to
participating teachers, participating students, and impacted students.

Participating seachers: Because teachers and principals were the recipients of the
instruction, the ma’ & data source for the project evaluation plan was this population. Data from
pnncnpdsmhnntedbeuusctlmewm five workshops for teachers but only one for principals.

10
12
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A thorough evaluation report was prepared by an evaluator with no ties to the project (Ms. Sarah
Cassell). That umcludedmits in A. Ahwefomvwwofﬂmevaluauon
mllbeptovndedm eosiesty In Appeadix

Evaluation of participant reaction to the project involved three types of instruments (see
Appendix B). The first was a brief evaluation form used at the end of each of the
ms. The forms were constructed by mmmmmm in the 1988-

We asked each students
wahhopm (3 odes mmm ) t0

type of instrument was.a comprehensive oo mwwmemﬁgw:w

W 1 m l:mwwhwhmovm
by qnﬁmmban;whthem The third type of

mlndedw“‘ howmlkdnpl;lll: mﬁ"“:&wﬁem p-ﬁupmmd
on were

mgmhummum?mmm&ﬁ@
workshops. The interview questions were designed project evaluator together with project
MndmsmcmdnmdbylndnmUmvbe’mtym

Ascanbeseenmdxefnllevalnmm( A),dnwakﬂnpsenaw
motivating, and quite successful in thie Appendn The principals felt the
lh%’ mvuywonhwhilcml wue mumm
last session for teachers received only mdeum ;nqmn
appears that the sessions that preceded it were 30 good that
probahlygucavedualadwn. hismnmwmetbx mﬁlhn;emlmhantouch

onhown‘ncll me gt mﬁmm Whilethueug

alotofevxhncemmng adnevm were explicit about how their
mthumfamﬂmmmbhngoffonm e

studsnts. No students participated in this project and thus there was no
evalmanofpuwpmags’udenu.

Impacted stud-ne. Asnotedmﬂxemponsen)q\m 18, at least 3,000 and quite
possibly 10,000 or mo+2 students were indirectly affected by this project. Obviously, it was not
fusibkmawmmachevm;nmfaa»wofﬁxsm In addition, given that
there were only six workehops, the oaly noticeable effects on achievement would probably be on
those aspects of mathematics discussed during the workshops rather than on overall mathematical
achievoment. Mmdmmmmbhnmexwdyhowmheﬁeamm
% participation had on their stucents’ achievement but many noted how much more excited
their s were ibout mathematics. Given the Standards presumption that all students need to
g<'n mathematica! confidence and power, this enthusizsm is heartening.

hwongmﬂpropoaLwehadmwddmwewouldmcludeach:evememmdauonDyer
students in an attempt w determine the imoact of the on them. While we are still collecting
and analyzing those data, tire task has nroven far more and much iess useful than
originally D:fﬁcaltymcollecungdmmﬁmmm First, many of the
families mdemubyamdbmﬁeqmndyuﬂmmﬂupmmmolofm:son
wh*™  data e available for both spring 1989 and spring 1990 is small. Second, paren
permission must be received before we can use achievement test data. Mmysmdemsfuledtotakc
consent forms home and when they got there, some pareats had difficulty understanding them and
thus failed %0 return them. The major problem with respect to data analysis is that it is hard to make
tiss case that changes in students’ achievement over a year can be attributed to these
The extensive follow-up with Dyer teachers includes many activities which went far beyond those

11
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in the workshops and thus there is no way to determine how much of a change in test scores is
attributable %o workshop related innovations. Related to this problem is the fact that the last three
teacher workshops took place in March and April of 1990. In Indiana, standardized testing is done
staewide in the second week of March and thus innovative seacliing resulting from the last three
wotkshops would have taken place 100 1ate 10 have an influence on test scores. In short, while
looking at achicvement data from anmdﬁbamﬂe\udwmmd
was writien, it failed to prove useful for evaluating, this project. These data may be
theNSFspoumdﬂgaukingplweuDyaachool. Analyses data from
1988 10 1991 will be analyzed and included in the final report of that project late in 1991.

Note: Follo the rest of the guestio hick he discussio
o;plcn ofoma:(q "3058). gue ésw were part of ¢ ussion

m:&emmmbeﬁevewgo‘pm' cthashadonpardap:;ts. Whatfi.rstheevidmce
are using concepts, techniques, materials, activities or information from project
activities in their classrooms? proge

This question was the primary focus of the evamation report (Appendix A). In brief, the

cvaluation report indicates that, based on ionnaires completed icipants and follow.
mmmmmmumaum:’%m%

classrooms and most participants used many of the ideas presented.

Describe what your project did to address needs of teachers from private schools. What do
You know about the effectiveness of those activities?

There are very few privase schools in the region served by this project although many
telephone contacts were made with those schools 10 encourage their participation. The original
proposal stated that 12 spaces would be reserved for private school teachers. We did have 12 in
attendance (see Appendix E) although we would have taken others had there been more interest.
Given that privase school teachers made up less than 10% of the popu'ation served, and that the
ammmdpbmnm?;inmmm mmhmm“m

school participants when the questionnaires and telephone interviews were
mthsdnymjuushappymﬂldwmmupuwcscboolmhm(mAppendix
A). In other words, private school teachers felt their needs were met by the project.

Describe what your project did o address needs of underservediunder-represented students
(students who were minority or female, students with limited English proficiency,
mcapped s;udcn:s, migrant students). What do you know about the effectiveness of

A key theme of the NCTM Standards on which this project was based is that mathematics is
important for all students. Speakers continurlly noted this, along with the notion that all students
are able to leam mathematics. There were not, however, any special sessions on the needs of
underserved/under: students. Poverty and lack of parental support is certainly an issue
in many of the schools the participants represented and thus working in such schools was
discussed by some of the speakers. Because the area served by the project has very few minority
students, there were no special discussions on working with minority children.

Describe what your project did to address needs of gifted and talented students. What do
you know about the effectiveness of those activities?

None of the workshops dealt specifically with gifted and talented students. However,
many of the topics of the workshops (problem solving, estimation, supplemental leaming centers,

12
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active thinking, ec.) are ones traditionally associated with programs for gifted and talented
students. ‘Special noeds of gified and talenced students wen: not part of the evaluation report
although, given the overwhelming participant satisfaction with the project, it seems reasonable to
assume thet teachers were given a sufficient amount of advice on how to deal with this population.

Describe what your project did 1o address needs of minority seachers; seachers of
underservediunderrepresensed students; teachers of low income students or studenss from
sparsely populated areas. What do you know about the effectiveness of those activities?

Development Censer Newsletter. Three of this which describes numerous
activities of the Center, were distributed during 1 to mathematics educasors from around the
country, to various education faculty and from Indiana and universities, to
IU School of Education faculty and administrasors, and to all teachers involved in
o Commg;ts?:fhg:iﬁc:pmﬁwm mewgponﬁon b::lnetducﬁbii:d:ﬁm
" s
for credit under the district's required inservice PIVOT (Planned
Variables with Optional Timing). (Only ice activities that have been approved by the district
and that are held within the PIVOT time periods -- which, during 1989-90, were 2510

ctober 27 and February 20 10 April 27 -- are eligible to be included in the PIVOT brochure. An
effort was made to plan as many of the S within these time as possible.)
Numerous teachers reported dv 1 the evaluation dlefpojectﬂmd)ey used what they
had leamed in the workshops to put on ingervice or their but we have nc
ecific information conceming thasewcrhhopsmpubﬂdzari‘bﬁefovaviewonhis
Wwﬂhmnﬂwhmldimkuhﬂnmmmammméﬁnm
vailabie to those who mi:.'l'huﬁmn mgsfa{:bdn;mbn:emdwmmgmmmt
Reproduction Service 0 entire description project can be made avai to interested
educat-<s throughout the nation.
31. Lessons Learned: What were the strengihs and weaknesse: of what you did, or sought to
g%? What advice do you have for future Eisenhotver project guidelines or future project

Strengths and weaknesses. The greatest strength: of this project was its abiiity to get a large
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nmxbuofmhmandpn’ncipabexpitedabognwl}ingmam&cs. In past projects of this
a dynamic speaker was often viewed as just as important as coatent being presented. The
RLw were riot lectures; but they were much mote than "make-it take-it"

General with specific applications to thz classroon: were presented. Participants felt this
format served their ioterests well.

If there was a weaimess in the peoject, it was that we do "0t know that much about how
teachers' exciter~eni translated into change in the classroom. Documenting such change is
extremely uifficuit on a limited budget. is evidence from other projects that without direct
& Whmlmhlmzmmwmm teschers changed with
support from each other rather than project staff and thus this potential weakn=se did not seem to

"Advice" for “uture project directors:

The conclusions and recommendaticas portion of the evaluation report (Appendix A)
includes a number of suggestions from the project evaluator. The following
from the project director and co-directors.

. 3caie “one shot” workshops can be effective if the topics are imporzans, the speakers are !
mn.mdth:!addmm from their peers. !
The effectiveness of the "one shot” has often been questioned with respect to actuall

g teachers 10 change. Intuitively, it makes sense thet follow-up from woskshop is
than no follow up. However, our data indicate that when limited resources prevent
exteasive follow-up, dynamic speakers == able to get teachers to change they way they teach ,

. anizational aspects of a project of this type are quise time consuming.
our with of this typs made it clear thut crganizi
o o i o S e g
amammum;smly like catesing or v;zlf'
date when no other meetings are sch» can homifnotday&wﬁpmu i
showIf
up

be continually asking to attend or for information on workshops they you have
advance registration, assume some people will fail tc: read directions and

"unannounced.” Assume that when you order materials, the one piece of equipment you need
most will be "back ordered” and unavailable when you need it. In short, when planning a
pmjmt,doubleoruiplewhatseenntobeamghmmtoforganiuﬁm time.

Expect that some preregistered participants will fail to astend.
It is not clear to us why someone would call the day before a workshop and beg to bv: admitted
but then fail to show up when admission was granted. Things like this a aurnber of
times and thus we began "overbooking™ to assure that each session was filled. While we
would have had ems if all of those preregistered actually attended, this never happened.

* Participant motivation is an importans, uncontroilable variable in the success of e proje:t f this

fype.

We believe that a key to the success of this project was that teachers who attended did so
because they wanted to get better. Our experience with such teachers is that a workshop that
gets them excited is all that is really necessary to help them change. However, we have also
wa'kedwiﬂlwhmwhohadlinleinmtinchmgingan g they were doing. Although
these teachers usually need inservice the most, providing effective inservice programs for them
can be very difficult.
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. Rmdn&paﬂdpam be difficuls.
Because Mfwdlkptojecthldbeeninvdvedmanumbuofodmpmmd\mma
ﬁhmdh&mﬁmmm we started this project. Without that

track récord, however, it would have 0 attract t>. Of the schools
inviwdbmhadnotworked with before, Mﬁﬂedmindicummdm ¥ e

. Tmhasmvwmwnm«mm&
hwm&mmmwmhwemﬁemm s mmwewbe‘sovxded
ox a "shocstrng” budget.. Having a pleasant parking, snacks, and colorful
take-hmic materisls made ieachers feel appreciated hwnwmegmwdm
teacking vcing new techiniques. Wemcavedmnn the professional way

Mmthbopsmmnmdanddwmfmmymmm

. Rmmgwmmngmmmum mm%

content issues,
vontent is a crucial of a successful m Before inviting speakers,
w;wmm meyfenmuumms:fau

mmmwmwu interest. Even though we cannot say for

gurs that thove would have been mdvect,mbelieﬁsﬂm:heywouldnothave
been a¢ meanin uthooeonwhxch was considerable interest.

wmm‘mﬂehmfammmmmmﬁxbmhfeduﬂmgmnm
and the needs of students and teachers in Indiana. Thus, points mentioned below are intended as
suggestions for "fine tuning” the project approval process.

* Anraciing participants may be getting easier than it was several years ago.
Locel, stase, and national emphasis on mathematics and science teaching have helped to make
whaundshooladnﬁnimsmmhmxecepdwnmidmformmgm
subjec’s. Dmﬁommevaluaﬁonmpon(AppendxxA)mdicmmmmmMy
trving %0 meke improvements in mathematics teaching and thus were eager to participate in the
workshops. We rarely heard such comments a few years ago.

*  Be careful that projects are not spread across too mary schools.
Alﬂmghhhgoodbhavememdmmachalngepopulmmmmyteachmneedpeer
su;szorchange. Our most consistent pants were onies who came to the workshops

one or more friends and then wndld:osefnendswxmplementspeakandeas
Even though having many teachers from one school limits the area a project can serve, it seems
wmsemeoddsthnﬂ\cmectwﬂlbeeffecnvemﬂnschoolsmtmsaved

*  Lookfor evaluation procedures that will provide meaningfil evaluation data.
Given the limited funds available for Eisenhower projects, it is probably not possible to
adequately evaluate the effectivencss of large-scale projects on students. Although we feel
student achievement is very important, the number of variables that affect achievement is so
.argedmevahaﬁnldxe of a specific on achicvement is beyond availabl:
mwbenmmthmafewchsmof ts are involved. Thus, rather than asking
mm»wwmmchmmmmﬂemwlﬁwmubokumhummmd
changes, When evaluating proposals, look for projects that make sense in terms of the
objectives srated rather than for proposals that have complex plans for evaluating the extent to
which easily measured, but questionably important, objectives are met.
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¢ Havinga of:m'mbmisanmg mexﬂkfmrﬂup

The exteat to staff y in any project is to determine from
a proposal. Acommﬁommevalwionof Buenlmra projects was that
havinnoo mffofmumedhﬂoffocminapmjm a director ana § co-

mpmandfwnddwdivmizyofopmomwamlmngﬂxwhen
conaduin;vniouxopﬁon:. It should be pointed out, however, that we (the project staff) had
wabdbﬁuheronanumbaofpmjecumdthusknewﬂmmewldeoumonmhodmm
share and effectively completememmyusbdmgomoamjectofmumm. We also
h\ewuchod\uwenemughwknowﬂmwewmmamtonmemsagewbe

conveyed to participants.
Summary

Ithas been the intent of this final bdewﬁbewhawok{hcemmemmvwemect
ImplanendngtlnNC’I’MSmndmdtforSr Iummﬂcsforthe 1st Century. The format for

themectmueduot‘ andﬂveformchm. Amm
fathora W % Inaddidmwdnewuhbopn.
mdmatoneschoolwa'e extensive individual follow fﬂ:ey:eqmdit. There is little
mwiﬂ:muvefolbw madememchmn What is surprising,
bomishw some of those who had no follow-up from staff were able to
The v'ost important variable determining the extent to teachers changed was
mehermvaﬁonm Forﬂmwbowanndwdobmd\e
plovi;leddne Itispmbubledmdmewhodidnotmdidnotamnddw
wahhopsmtheﬂtup words, workshops combined with extensive follow-up can

change in almost any wucher 'lheremmanymcha:.howcm  who can and do improve
wnhaminimnmofsuppmbeyondtlmrpeas. Data to support these claims can be found in the
project evaluation report (Appendix A).

16
18




S TN,

Implementing the Standards

Appendix A:

/!

Evaluation Report for

Implementing the NCTM
Standards for Sckool Mathematics in the 2Ist Ceniury

Prepared by
Sarah Cassell

July 22, 1990

it TR
o} 7

N



Implementing the Standards

Summary

The purposes of the evaluation report are: 1) to report the effects of the project on the
participating teachers, principals and impacted students, 2) to report the extent to which the

I' I. D
lement the methods in their classrooms and share their workshop experiences with their
¢ They were pleased with the results of their efforts and are eager to continue the
implementation process.
Evaluation Focus

As stased in the project proposal, this project was designed 10 improve the of
mathematics in the school. The intended improvements were based on the 1989 NCTM
Curriculum and Evaluation Standards for School Mathematics. The proposal asserted that
achieving such improvements would require certain changes in the attitudes and behaviors of
teachers. As a resuit of these teachers would put less on teaching

skills and more is on teaching higher-order processes such as
solving, reasoning and number sense. The proposal stated, further, that future

The proposal’s central focus--teacher attitudes and behaviors--generated the central project
evaluation questions: Has the project effected changes in the attitdes and behaviors of the
participating teachers? If so, what are the changes and how were tu.. * brought about?

Project Objectives

Thirteen specific project objectives were stated in the proposal. In the interests of brevity,
Gommining the exsent by which e oot e Do e B s on.
extent t0 whi jectives have i jective was
addressed in specific evaluation instruments and data sources.

Objectiv 3 for Particivating Princial
mﬁgﬁmmij&mm: 1) to be able to explain the major
for change in elemen schoolmatbemﬁcsassptmnwdmﬂneNCTM
Standards for School Mathematics, and 2) to help implement the Standards by supporting teachers
in their attempts to adopt the changes suggested by the Standards.
‘The achievement of these objectives was measured according to the following criteria:
1. attendance at the principal's workshop,

2. expressed positive attitudes toward the project goals,
2. m&ﬁm ofdlecontenundsimiiicn;meoftheS!andards.

4. encouragensent of to attend workshops,
5. demonstrated support of teacher efforts to change, <.8., providing monsy for new materials,
scheduling additional preparation time and organizing building inservices.
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Obicctives for Participating Teach

mmmwj&ﬁmmz 1) 1o be able to explain the major

for change in elementary school mathematics as presented in the NCT™M
Standards for School Mathemasics and 2) 1o adopt teaching methods which a) develop their
students’ mathematical skills in reasoning, estimation, understanding, number sense and mental

computation. and b) utilize manipulatives to teach mathematical concepts.
The achievement of these objectives was measured according to the following criteria:

5. amndmeeuthew:rmhbops, the oeoi

3. demonstraied knowledge of the mm".:ff.-‘m‘-m of the Standards,

4. demonstrated knowledge of the content presented in workshops attended,

3. reported efforts to implement the workshop ideas and techniques, and

6. wwchniquu.m. ive attitudes toward continuing the implementation of the workshop ideas and

programs throughout Indiana, the objectives were that the project would

1) provide an inservice program for with similar goals and audiences,

2) the effectiveness of using national expests ss workshop presenters and 3)

the of minimal follow-up to teacher inservices. This project final report 1s intended as
the vehicle to meet these three objectives. )

Evaluation Method

An assumption behind the teacher model of inservice is that teachers are the
primary agents of change. Their attitudes and are critically important to the success of
the program. ipals are regarded as supporters of and facilitators for teachers during \he
change reocess. The methods and instruments of this evaluation were designed to analyz:: the
project in these terms,

Given the limited resources for evaluation of the project, this evaluation was designed to
include the widest possible cost-effective sampling of the project participants. The survey items
were designed according to the project objectives. Evaluation criteria were referenced to the
objectives. In ions of data were based on categories, themes, relationships and trends
which emerged the data. Although frequency o response was an important factor in data
analysis and is always reported, noteworthy minority views were also considered valuable and
thus are also reported.

The Evaluation Instruments

mwmnﬁmﬁ &ty the conclusion of cacg ofbt:lfesi:i wmksl&ps, (
participants received questionnaires whic| were asked to complete before leaving the site (see
Appendix B). The questionnaires provided ities for the participants to respond
immediawly and anonymously to questions the quality and content of the workshop they had
justattended. The questionnaires also elicited information about the participants' current teaching
methods, preferences, instructional resources, concerns, needs, feelings and intentions.

The Comprehensive Workshop Series Questiopnaire: In April 1990, a week before the sixth
and final works\op, the teachers who had signed up 1o attend the last workshop received in the
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muail a comprehensive workshop series questionnaire (see Appendix B). This questionnaire elicited
responses on the , content and i of the workshops as a w Specific
questions were atked 10 desermine whether the ps dedwirmhw
matkematics teaching as a result of the workshope. were to identify the obstacles they
mmxm» the new methods. There were also questions about the
first four of the five 3 Responses here provided some follow-up information
on the longer-term effectiveness of the workshops.

The comprehensive ire was distributed by mail before the last because a
hi;hemucemldwmm ifwwhmmbyinmedmhdn ﬂuw;dnbpnaﬁonmku
with thém 10 the final workshop. teachers turned in their grmwhenmeyunved
at the last wor although a few others maile! them in later. The disadvantage of mailing out
W © the last workshop was, of course, that feedback on the sixth woekshop

not be included in the comprehensive questionnaire. Evaluation data on that workshop is
Iirnited $0 the post-workshop questionnaire and the telephone interviews.

The Telephone Intexviews: Afewweehnmmelmmmhop.clephonemmmwm
conducted with the teachers who had attended all five of the teachers’ workshops (see Appendix
B). The imerview method was flexible in order to obtain candid feedback. Qusstions were asked
about understanding, vtilization, attitudes, instructional outcomes and professional support.

<he Strengths s0d Limitations of the Evaluation Method
The evaluation inst.aments provided abundant data on the partic_pants' attitudes toward the
;oct goals for the iinplementation of Stanc<rds-based changes in mathematics education.

was a very responsive, candid of participents. There are of data on the
deumm&dmofﬂum mum(mm
MM&M&&MMWNM&M for
implementation, and the barries 10 change. The is limited in that most of the data were
obtained by self-repor:, there iz no objective data on instructional outcomes and there is minimal
information about the long-term cHectiveness of the project. The data can tell us a Jot about the
teachers’ levels of awarencys, interest, enthusiasm, activity, cowafort, confidence and intentions.

%mmﬂmwhmuwhm'mpeminwrﬁngomdwm
changes.

Evaluation Resuits: The Individual Workshops
Workshop #1

Iniplementing the NCTM Standards for School Mathematics for the 21st Century
Presentatioa for Principals by Paul Trafton, September 13, 1989

"This topic is timely and workshops like this must continue.”
“Interesting workshop that is desperately needed.”

The questionnaire responses of the participants at the workshop for principals were
conzistently positive about all aspects of the presentation. There were 19 principals present at
the workshop. Eighteen filled out the post- questionnaire--a 95% response rate, The
average respoase to the six evaluation items on the five-point value scale was 4.75. All eighteen

' thought the topic was extremely important (5) and the overall qualily of the
sessjon was quite high < 4.55). Their evaluations of the s knowledge (4.95), preparation
(4.85), interest and enthusiasm (4.75) were also very high. Most of the principals felt they would
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imp.ement some of the ideas presented during the session (4.4).

All of the parti had head of the NCTM Standards prior to the , but only
three ha y read the Standards or hesrd a presentation about them. The other had
only limited farmliarity with the Standards and had, consequently, the most t2 gain from the
workshop.

The principals’ on the questionnaire reflected concemns and goals much like those

principals had become coavinced of the value of the approach to mathernatics education as

;
g
%
:

Several stressing the value of workshops like this, requested there be more of
them. One unpaednhouawahbopinlohmaanmy. Another suggested organizing a
group discussion with other school corporations to share ideas on n-ath education. The princi

appreciated the workshop and, at least in words, supported the objectives. "This
great! I'd like to attend riore.” "Keep up the good work.” " luckwithmcause."m
Warkshop #2

Promoting Estimation and Mental Arithmetic Skills
by Larry Leutzinger, October 17, 1989

“The answer is not importans, but the thinking involved is most importans!”
"s NEED TO DO THIS and I will!"

This was one of the <=2 most highly rated workshops in the series. Seventy-eight teachers,
2 tutors, and one administrator were given questionnaires. Sixty-five were completed, yielding an
80% rate. The average score for the six items on the five-point value scale was 4.88.
mmummmmmwmyw«.mmmwmqu
of the session was very high (4.9). Monpuﬁcipm:egndictadthutheywoulduﬁlimmeconccms
mntad (4.57). They found the workshop very organized (4.9) and the speaker's

ledge (4.99), interest and enthusizsm (4.96) top rate. There was much praise for the
preseater, the only "criticism” being the wish that the workshop had been longer.

Many teachers commented that the workshop's greatest value was that it taught *hem
gﬁulwhin;echniqnufwimuﬁngmeirmdem'mulmm;ndesﬁmﬁmsﬁns They
they had leamed specific, useful activices which they were "esger to try" in their
classrooms. Many teachers said that they planned to use the workshop activities every day. The
teachers also remarked on how effectively thought the activities would develop complex
thinking skills. Seversl felt the provided them with links between the theory of
these skills and its application to instruction.
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were frustrased at first, but love it now.” "The children love the mental math quizzes.” "Students
are much more confident in their math abilities.” "They love it!"

The handouts &.d maserials that the seachers received at the workshop were 1ated very highly
(4.4zonsauumm)mmmmwmmummm
the partic.pants’ reports, a lot of sharing was done--of the handouts, activities,

ideas uuwmhg. A minimal estimate of the number of other
teachers who this information was 155. On average, each participant reported sharing the
wotkshop ideas and techniques with three other teachers.

Workshop #3

How the Calculator " res” in Your Classroom
by Eard Ocan;.‘govunba 13, 1989

"No access to calculators!”
"I was taught that calculators would prevent learning of math facts. How erroneous!”
Of the 64 teachers at this workshop, 60 completed the post-workshop questionnaire, yielding

a response rate of 94%. Although the topic of this workshop was the least familiar of the series
topics 10 the participants, the workshop vvas very well-received. g;lhepou-wahbop

the average 0 the six items on the five-point value scale was

.71. The ovenall of the session (4.85) and the i of the workshop (4.88) were
rated high. A few ts mentioned seating and visibility difficulties at the workshop

mmgndve was to the himself. He was given a unanimous highest
possible know of content (S). This was the highest among all workshop presenters
in the series rating for interest and enthusiasm (4.9) was also excellent. Tbeonlytmwd
problem with the was that was t00 fast for some participants.
participants’ lack of ramiliarity with the topic may have been a factor here.

The thought that the session's topic was quite important (4.66), yet this
evaluation was belg‘vttbewthhopsa:cw wq?:mn item (4.74). gly,

the participants had relatively less expectation of utiliz‘ng the workshop concepts. The average
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response 10 the utilization item was 3.98 for this workshop (still quite high), whereas the verage
response for 'tus item in the other workshops was 4.22. (il quite high y

The questioamaire responses indicas hat most of the teachers had limited, if any, acces: 0
calculators as instructior-] tools and little, if .WhMmefa’i’nm
Sixty-seven percent of the 1cachers seid they * never” use calculators. Another fifteen
percent uge “a few times a yoar.” Itis reasonable 10 conclude that they were less prepared for
mmmmmhummmmmmm.mwn
have few opportunities (o implement these instructional strategies.

mmmumummwmw
oraiio wir a0 ol bearecl Poskive oy s Bameihie opastes s e A
s
thess teachers praised the workshop itself, most of them, whether by choics or the force of

r 1
t0 al: schools who had at one teacher attend three or more Now that calculasors
are available in these schools, it is probable that more teachers will use )

About a Gozen \eachers reported that they were using the wo ideas and techniques and
checking on computation problems.” i
mdnml“ seacher confidence eanfmwidnahnlmudnevm
"Thave felt more confident that this use is OK." "I felt more comfortable using calculators.”

what they're doing.” Although fmimmmmlm.mm;w»m
math is still, apperently, “a new idea” for some teachers, and there is some evidence of resistance
to the idea among a few teachers.

As would be expected from these comments, the response to the handouts, although positive
(3.8).\V)!‘lnotuunhnﬁudcum!he wmw.nmummmm(@u
i other

average). Correspondingly, the rate at whi :hmdthe:rwahho?
whm(l.ﬁmpuwﬂdpmt)wnmmmewmpmm other workshops
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llut:lll'gr Goals:
Using Learning Centers Mathematics Instruction and Practice
by Suve Peterson, March 1, 1990

"How easy it really is 10 pus a learning center together!”
*I can make math inseresting!”

This was the most populur werkshwo of the series. The gave the session and the
speaker very Whmmwuh value scale of the post-
workshop Of the 91 attien ding 1, 77 ‘out the questicansire, yielding an
a8, m:amammummumdumw

the knowiedge, imercet and enthusiasm of the speaker were Jll rased at 4.9 or higher. In the
muh@ Sue Peserson received was unanimous. "She was grest.

" “Pesfuction!” “Tloved her!" The instructional atility of the workshop concepts was
wwo&rdp :fo&um«.w). The average response 0 this 15om for the other four teachers'
m L

i

Tee woskshop was not new to this audience. Eighty-six percent ¢ ¢ the teachers said
ﬂmmhmmnmmymuhmaﬁwﬁmam. Hethe
used thom at leszt sevoral times 8 month; a quarve= used them daily. Form: _aematics
instraction, 79% u'ng centers at loast a few times a year; 45%, at leas! several
times & month; and 16%, daily. These combined with the seachers’ comments, indicaie
mumwmmuwmummam
"Reaffirmed my in leaming centers.” saatl .

Puilding on these positive iniﬁdam’mdu.thewahhtzplmmda number and
vﬂdmmmmmmum fek be easy to impiement
in own classroonis. ‘The session had a "how 0", “can do” message that the teachers .elished.

It stimulased their eathusiasm most by giving them easy, means to implement the
workshop concepts on their own. "How to do!" of easily made things." “"How easily
great leaming centers can be put together!” E%‘mmuclomquickicleus!"

They also believed strongly in th istructional and motivational values of learning centers.
"“To make basics come alive." "Use leaming centers to enrich and maintain skills.” “How
important the fun pect of leaming is!"

In wmeydidn%mhunin;mmmmeuchmciwdh&ef
:&dﬂﬁm problems with scheduling and space, 127k of materials and
or management difficulties. mwukﬂ:zwlunhgm m:ch more
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comprehensive workshop series questionnaire—-a 69% follow-up response rate. Many teachers
reported that they had tried the workshop methods in their classrooms; everyone who had done so
reported success. "T've made many and the kids love them.” "The simple but effective ways to
ﬁw:chmvaynwmmmymmm" "A great way o get to those children that

ve difficulty.

.. With only one exception ("Not enthused about learning centers.”) the teachers who had not
ywddumqho&mwngmewmhopmhckofdmumemmwdmysﬁn
intended %0 include the workshop methods in their seaching. It could be that their schedules are so
full that even "quick, easy” techniques take more preparation time than they have.

The teachers rated this workshop's handouts and materials higher (4.7) than those from the
odumbhopgmwrgd(m&lhﬁ;luhgdommmdmdvdymmm
ideas and materials with at least 166 other teachers, yielding a contact rate of 2.6 teachers per
workshop participant--slightly higher than the 2.19 avezage for the other workshops.

Workshop #5

Active Mathematical Thinking: Keep Their Minds in Moti
by Marcy Cook, March 20, 1990 '
“Think, think, think creativeness.”
"High interest, motivating activities--I'll use them!”
Most of the post-workshop questionnaires were full of very positive reactions to this
workshop. Of the 92 teachers who attended, 76 filled out the questionnaire, yielding an 83%

response rate. On the S-point value scale, all evaluation items received high ratings: 4.87 for topic
4.77 for session quality, 4.8 for workshop organizatic., 4. for speaker's

knowledge, 4.83 for speaker’s interest and enthusiasm and 4.46 for predicted utilization of the
workshop The speaker received a lot of praise for the quality of her presentation and

the abundance of useful ideas she presented. A few teachers, however, felt that she had "talked
down" to them. A few others thought that the microphor.:: had been too loud. A couple of
teachers wished that the ideas presented by the speaker and in the booklets had been sp<cifically
related to the grade levels they taught.

According to the teachers’ comments, the most valuable lessons from the workshop were the
specific techniques the teachers could use to keep their students mentally active with math. They

iated the number and variety of enjoyable activities to try out in their classrooms. They also
iked the fact that the methods would enable each student to be an active, invoived participant in the
lessons. "How to give everyone the opportunity to participate.” "Emphasis on student
involvement with math."

The apparent favorite among the many activities presented was the number tiles. "I like the
tile ideal” "Use of tiles is really great for all-pupil response.” They believed that mental math
activities would increase the ti?andqmlityofﬂ:eirsmdcnts'tlﬁnldng. "Sources to use to get
kids thinking." "Feelin;conﬁl:‘nbewithmthby ing what you know to solve problems.”
They expected the activities to be especially motivating additions to their teaching i
:':layswgetlllchildren involved, responding, excited about math.” "Practical, stimulating
ideas.” :

There was a 79% follow-up response rate on these participants on the comprehensive
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wu-kshzsaiuﬁmonm’ ire. The teachers were asked to fill out the questionnaire only a few
weeks they had attended this wockshop. Itisnotpossible,maefgm.todnwooncl{uions
hueabmpd:ewtkshop'slpn;-umdfecp. However, many teachers reported that they had
begun using Marcy Cook's ideas and techniques immediately after the workshop and that their
mm%m "Immediately bought tiles to use with students in many activities--
tluesug*mdu. as some of my own.” "I use the math tiles at least once a week. These are
wm&& 'm:ﬁennd" m&yﬁuﬂm e one"'l‘lus that

oen si y experience: "Thi
changed the organization of my classes.” Many teachers commented on the fun and stimulation
these techniques provided. There are no comments, however, on any instructional outcomes
resulting from their application. At this point, it was probably too early to expect noticeable results
in math skills competence.

mwhasmeddleworkshophandmtsandmmﬁalshi;h(4.3). These were copied and
shared with colleagues. Sevaﬂwhaxxmdtlm had liked the workshop materials so
much that they bought or ordered more of 's ials displayed at the session. On average,
each teacher shared workshop information with 2.8 other teachers. Most of the sharing involved
the handouts, booklets, tile activities, stumpers, the hundred's chart and
other hands-on mental math activities. One teacher reported giving mental math presentations at
two faculty meetings at her school.

Workshop #6

Integrating Language Arts and Mathematics Instruction:
Building a Base for Problem Solving
by Dr. Calvin Irons, April 12, 1990

“Take everything from the environment and turn it into math--it is everywhere!”
"How to integrate math with language.”

Although this workshop received moderately good ratings and brought several positive
mmMM%itmmsmﬁW’ ically received as the previous workshops
had been. It may have in the comparison. More than half of the teachers present had
attended at least one of the other workshops and may have come to this one with extremely high
expectations. Several teachers expressed disappointment in their comments. "Speaker was good,
but did not compare with earlicr workshops.” "Cal's workshop was frustrating. I had a hard time
drawing usable items from it.” Nevertheless, the workshop did receive some good ratings and
reviews on}hepo%n 3 questionnaire. 'lgfe the 76 teacheg&h:lmnded, 53 compoftheleted the
questionnaire, yielding a response rate. participants ¢ importance session
ﬂicat4.3ontheS—pointvalueseala,andtheorgminnonoftheworkshopwasmtedat4.0.

though the speaker was given a very good rating for knowledge of content (4.6), the rating was
the lowest for this item in the workshop series. The average for the other teachers’ workshops
was 4.98. The rating he received for interest and enthusiasm (3.67), while still positive, was
considerably lower than the average for this item in the workshop series (4.9). the overall
quality of the session, this workshop was rated 3.0. The average for the other four teachers’

was 4.85. The questionnaire item that asked teachers to predict whether they would

utilize the workshop concepts was rated 3.25. For the other workshops, the average was 4.4.

Despite this relatively lukewarm response, the teachers commented that they had
leamed valuable things at the w . Many teachers said they had learned the importance of
verbalizing math--combining math and language in instruction. A few mentioned the value of
building lessons cn the child's natural language. "Model the child's language--mathematical
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language and their symbols.” “Let the cisildren write their own problems.” Several teachers
commented that they liked the books and stories that had been presented during the session.

The teachers were quite specific in their suggestions for how the presentation could have
beea more effective. Several commented that mﬂnodsmmnll:vmmfamepﬁmmy
e should have

grades than for the clementary grades. 't apply to my
addressed upper activities as well." The S preseatation style was found ineffective
by several seachers.- They thought he lectured t00 much and didn't get the audience involved. A

few teachers wanted more ¢ is put on practical applications and less on theory. The video
folbwjngdnspukdsg;uenaﬁonvyueonﬁdmduepedﬁonofdwbcm The handouts were
found inadequate, too. "I was expecting really practical ideas and good handouts. Too much
lecture, --handouts not very us_ful.” "Video repeated what he said.” Utilizingmemethods
mm"‘tlbuy x;ﬁeexpensivebod:shewaspmen&ng. "He was using specific books and we

M;hdxeymind\enﬁnoﬁty,afcwmchmpﬁsedtbewahbqp. "He was
knowledgeable and enthusiastic. He conveyed his ideas with many visuals.” "Excellent seminar."
Primary grade teachers, apparently, enjoyed it the most. "Was very good for lower grades.”

Evaluation Results: The Comprehensive Questionnaire
"I got fired up!”
"I am seeing a strengthening of my math program.”

(Although the comprehensive questionnaire included items on the individual workshops,
these data are not discussed in this section of the mdwg':eeoveredindnpmceding
e coupreheasive questonmair, By eacher Soliod omplotod farie 1% oot .

questionnaire, 80 teachers submitted comp, Tesponse rate.

WMWWRWMMWMyWM

affirmatively, 7% responded ambiguoasly and 4% did not respond. In explaining their
responses, the teachers commented that they had liked the innovativeness of the ideas presented 1n
the workshops and that the presentations had brought them up to date on the new directions in
math education. "Fresh ideas to explore.” "Helped me to see new for ma++." "They
ptovidednumuwswaysformtoupdmmymnﬂxcmicnlum." y teachers said that the
series had been motivating, inspiring, enthusing and revitalizing--for them and for their students.
"My enthusiasm for math has increased and, therefore, so has my students'." "It's great to learn
the new and have the old revitalized.” "I felt inspired to try new things." They especially
appreciated the hands-on practicality of the instructional techniques they learned at the sessions and
had found the techniqies easy to use immediately and valuable additions to their instructional
repertoirs. "Practicul, reasonable, relevant, uscful information and activitics.” "Easy to apply to
my classroom.” They remarked on the high quality of the speakers and the variety and abundance
of ideas and techniques they presented. "I was glad to have the opportunity to hear top people in
the math field. It helped me understand how to prepare my students for the future."

The questionnaire asked the teachers whether they saw a difference between the approach to
math teaching presented in the series and that which they were accustomed to using. Several
teachers that there was no d*ference or that the approaches were sinilar, but that the
% given them more ideas and materials to use with the approach and had supported
them in their decision to teach this way. "I am accustomed w using manipulatives and this gave me
more ideas to use.” “No difference, but I incorporated more into my classroom.” (Nearly half of
the respcndents had attended at least one of the workshops in the 1988-89 series. For them, the
approach presented this year wou'd probably not have seemed new.) Mauvy teachers mentioned
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that the series approach to teaching was much more "hands-on" than what they were accustomed
t0. Other differences cited were a greater diversity of instructional strategies, a greater em* asis on
fun wiw math. Many teaciers mentioned the emphasis on mental math as the major difference.

The seachers reported that hadmldewxchmguind:drmc as a result of the

workshops. "I have a differcnc to math." away from computation to
" %:idmeymuﬁng calculators and lcaming centers

more than had before. y seachers said they were mental math technigues now —-and

using them every day. They that hands-on activities were more

. mmmnhdbnc(ona&poimvmmk)ﬁggﬁacﬁvmofﬂwwahm

in showing them how 10 teach their students some of the major matharaatical

competencies promoted in the Standards. The average response 10 all six listed was

:ﬁ zrwmnm%y;mu a) using math 4ggstaleuuolvin;.
M‘W,’ . c mw,’ "

d) recognizing connections between mathematical ideas, 4.39, valuing mathem:tics, 4.23 and

develoﬁn;c:nﬂdenceinmthemuics.:t.ﬂ. ? et 0

The questionnaire included a list which the seachers were 10 use, or add to, to indicate the
obstacles had encountered in their attempts 10 apply the workshop methods in their
classrooms. list some of the most common barriers to the adoption ¢f educational
innovations by teachers. Of the eight items on ths iist, two of them-—insufficient tim» and
inadequate facilities or materials--accounted for almost 94% of the responses. None of the teachers
found the methods incompetible with his or her teaching style or school's educational
Ten seachers thought they needed more training in the methods. Eight seacher: thought they hadn't
hadenoughfollow-w Two teachers indicated that the methods disrupted ciassroom
discipline. And one was not convinced that the methods work.

piricipants b ls0 pATIcaiod i st yes st Fory-ooee gt of e e 0P

s series. - percent teac
indicated they had attended a2 least one of the ps last year, 36%--at least two, 29%--un.
least three, 25%--at least four, and 17%--at least five. Eleven percent had attended ll six. Fifty-
seven percent of this year’s participants were newcomers to the project.

Evaluation Results: The Telephone Interviews
"I really believe it's changed the way I do math and the way my kids do math.”
"Overjoyed that I got to go to them.”

To supplement data collected from the written questionnaires, twenty-nine of the 30
participants who had attended all five of the teachers' wi were interviewed by telephone.
A copy of the interview instrument can be found in Appendix B.

The first question of the telephone interview dealt with major themes of the workshop series.
Twenty-eight respondents said they had seen a consistent major theme throughout the series. The
themes they identified were: :mprovmtﬁemaﬂwmmcs teaching, teaching with hands-on
manipulatives, mental math, teaching the higher-order thinking processes, and making math

B 30



Implementing the Standards

classes exciting, involving, active and fun.

Twenty-cight of the teachers said they were using some of the workshop ideas and
in their classes. The most commonly mentioned of these were mental math, tiles,

Half of the respondents said the ideas and tecl.niques had become integrated into the rest of
% i m«mm%m&.mm&mxmwofmwru
integration were using the workshop ues in other subj

as well--language arts, science and social studies. tochniq oot

Twenty of the teachers sa.d that they had adapted the methods to it their individual

Twenty-seven of the teachers said that the workshop methods had effects on
their students’ learning. One teacher was uncertain about the effect. Am:mmofﬂw

given on workshop topics. Others said had shared information in the lunchroom,
in faculty meetin, andwithacboolm;:iym One teacher said she was o givea
PIVOTall- wotkshopnext'm'. Another said she had shared some ideas parents for

All of the teachers said that they needed something in terms of materials, facilities, time or
sapport in order to better implement the workshop methods. In terms of materiais and facilities,
the teachers mentioned calculators, manipulatives, overhead projectors and Marcy Cook's books.
Nearly everyone said they needed more time--time to prepare the lessons and make the materials

the new teaching require. In terms of several teachers said that they wanted
like these to continue and that they the stimulation the workshr~ps provided to
"keep on with this.” "The workshops were very, very profitable. Much more valuable than taking
more courses.” "The workshops were w " workshops were terrific!”
Conclusions and Recommendarions

Nearly ali of the participants in this workshop series responded very positively to the
expezience. found the workshops socialiy enjoyable, mentally stimulating and professionally
rewardin and challenging. The evaluation data leave no doubt tat, with the possible
exception of the last session, this series was an definite success. The project achieved what it set
out to do--and more. One suspects that it stimulated even more enthusiasm and interest among the
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participants than the project desi; had anticipated. The major evaluation conclusions and
recommendations are ducussedm

1. The participating teachers and principals supported the Standards-based approach to
mathematics education in the series. Their responses on evaluation instruments

. 'were congruent with the principles and recommended teaching methods. They saw
this as the " h for the future, the direction to go in." They believed the approach was
phﬂooophimuuadomﬂysound‘

2. The teachers were enthusiastic about the approach, the ideas and tec iques presented in
the series. The excited and inspired them. Da‘a from the ve
questionnaire indicate the effects were sustained for weeks and months after a session and
reinforced by attending another workshop.

3. ing the project period, student attitudes toward math improved as a result of their teachers'
the workshops. With the new ideas and techniques--and with their teachers’ new
enthusiasm--student interest and pleasure in math lessons increased.

4. The teachers applied the new ideas and techniques in their own classrooms soos after
attending the workshops and continued to use them frequently. Some of the methods were
used more than others--mental math, tiles and leaming centers, in particular.

S. The most valuable feature of each workshop, in the teachers' view, was its presentation of
practical applications for the classroom. The teachers were not very interested in theoretical

discussions. mﬁmw %Wofhwbmm
techniques in their classrooms. were "qui " applications.
Most of the teachers found the workshops y worth inthis:l;ct.

6 In reporting the effectivencss of the methods, the teachers emphasized how much fun the
methods are. Their comments made no distinctions between the pleasure of the methods and
their instructional efficacy. And they made few observations about student improvements in
math skills. Almost all of their remarks about students had to do with affective changes.

7. Itisunclesr whether the workshops included information on how teachers might monitor the

instructional efficacy of the methods presented. Based on participant comments, if such

2 prosce b e Pofoct AT o . oriaep RSSouE o ST o s o S
presen project or the wi presenters, a project of this sort

include guidelines for teachers on how to systematically and objectively evaluate the utilization

and effectiveness of the methods presented. One approach would be to ask each presenter to

address the issue during his or her session. Another approach would be for the project staff to

develop an evaluation system for this purpose. Such a system might, for instance, be

presented in a few handouts for the teachers to use on their own. QOr a more elaborate system

mi tbedesi% with observations, assessments and reports invoiving teams of teachers
or project staff.

8. Although "underserved” and special groups were not specifically targeted in this project, they
were among the participants. When they--zrivate school teacners, At-Rils.f't'um
and special education teachers--identified themselves on the evaluation instruments, their
responses ‘vere examined closely for distinguishing observzdons, reactions and reports.
Their responses were very similar to those of the larger group and corroborate the general
findings.

9. Most of the teaching methods presented needed little or no adaptation. When necessary, the
teachers were able to adapt and integrate the workshop methods to suit their needs and the
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needs of their students. This indicates that the methods were very appropriate for this group
mmvmmmmummmmunmmwmmm

The woskshop partici shared a deal about their workshop experiences with others
who had not Most of the was informal, for example, lunchroom

conversations and team- but a remarkable amount was done in more formal settings,
such as faculty meetings and inservices. This supports the idea that some significant
educational innovations--this one, for instance—can be disseminased and without
the intensive interventions of external agents, experts or authorities. Throughout the year, the
participants were functioning as recruiters, trainers and supporters for the project.

Affer the enthusiastic participants, the most effective tools in the
project were the handouts and materials that were distribused during the workshops. They
made it easy to copy, share, talk about and use the workshop ideas.

Much of what the effort requires, principals can deliver. In order %0 put the
should be encouraged 10 support seachers' efforts t0 change by schedulin
more proparation and school inservices. also be s

and of the series were The
geal thars of 20 workshops s A0l o s Buenre. Five oot of s o socnsers
were excellent presenters and their were motivating, interesting, important and
practical. Since attendance at all the was good, it is assumed that publicity was
effective. The handouts and materials were excellent. The fact that the workshops were
Mwﬁe%%mnﬁhdmﬁhmh%aﬁmuw
out the new ideas for several before to another workshop for reinforcement,
l::ninedﬂn:d the yeu em?;“"fa fewminufaulu-»amia'op.l:gucdm o

, a was 100

loud, afewvl&ﬁwo&undm&whuhﬁwm&shwmﬁmmmm
comfortable and conducive to workshop-style leaming.
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Appendix B: Evaluation Instruments

Individual Workshop Questionnaires
Comprehensive Questionnaire
Telephone Interview Questions
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Implementing the Standards
Implenzenting the NCTM Standards for School Mathematics

Presentation for Principals by Paul Trafton, September 13, 1989
Please respond to the following. Place evaluations in the box by the door when you leave.
Please indicate your position: Principal Teacher ____ Other
L The topic covered in the session was:

1 2 3 4 S
(not important) (important)
2. The overall quality of this session was:
1 2 3 4 S
(low) (high)
3. Ifeel I will implement some of the ideas presented during the session.
1 2 3 4 5
(not at all) (fully)
4, The speaker's knowledge «of the session content was:
1 2 3 4 5
(low) (high)
S. The speaker wes well prepared.
1 2 3 4 S
(disagree) (agree)
6. The speaker was interesting and enthasiastic.
1 2 3 4 S
(disagree) (agree)
7. How familiar were you before tuday with the NCTM Standards for School
Mathematics?
1 2 3 4 S
had never heard of S. had read the S. or
heard of the S. but not heard a presentation
familiar w/ about them
content

Put answers to questions 8 , 9, & 10 on the back side of this sheet.

8. What are the greatest concerns or problems related to mathematics education that
you have in your school?

9 The TU Mathematics Education Development Center presented Dr. Trafton's
presentation as part of a series of work<hops for local elementary school teachers
on tmplanenm.xﬁ the Standards. Do you have suggestions for workshop cm:ﬁi‘:s or
format? We'd also appreciate any ideas for other ways that the Center help
you and your teachers with mathematics education.

10.  Any other comments.




Estimation and Mental Arithmetic Skills
Larry Leutzinger, October 17, 1989

Please indicate: 'Teacher ___ (Grade:_ ) Principal __

How many, if any, of our 6 workshops did you attend last ysar? ___

1

The topic covered in today's ses ion was:

1 2 3 4 5

(not important) (important)
The overall quality of this session was:

1 2 3 4 5

(low) (high)

I feel I will utilize the concepts presented during the session.
1 2 3 4 5

(not at all) (fully)

The speaker's knowledge of the session content was:

1 2 3 4 5

(low) (high)

The workshop: was well organized.

1 2 3 4 5
(disagree) (agree)

The speaker was interesting and enthusiastic.

i 2 3 4 5
(disagree) (ugree)
The most valuable thing(s) I learned from the workshop:
The session (or instructor) could be more effective if:

If we apply for funding for another series of workshops for next year, what
math-related topics would you like to see addressed?

Use back side for aizy comments or recommendations for future workshops.
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Implementing the NCTM Standards for School Mathemati
How the Calculator "Figures” in Your Classroom o8
Earl Ockenga, November 13, 1989
Please indicate: Teacher ___ (Grace:__) Principal __

How many, if any, of our 6 workshops did you attend last year?
Did you attend our workshop on estimation on October 17th this year?

1 The topic covered in today's session was:
1

) 2 3 4 5
(not 1mportant) (important)
2 The overall quality of this session was:
1 2 3 4 5
(low) (high)
3. ifoel I will u;ilize the eox;capts presented during the session.
4 5
(not at all) (fully)
4 The speaker's knowledge of the session content was:
1 2 3 4 5
(low) (high)
6. The workshop was well organized.
i 2 3 4 5
(disagree) (agree)
6 The speaker ;u interest:x;ng and enthusiastic.
1 4 5
(disagree) (agree)
1 About - » often do your students use calculators in your math work?
daily several times a month a faw times a year almost never

8. Why do you have students use calculators this frequently (or infrequently)?

g How available are calculators for your students? (Do you havz your own

ciass set? Does the school have a class set that you can borrow? Do your
students provide their own calculators?)

10. The most valuable thing(s) I learned from the workshop today was
11.  The session (or instructor) could be more effective if

12.  If we organized another series of workshops for next year, what math-
related topics would you like to see addrossed?

13.  Use back side for any comments or recommendations for future workshops.

-~
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Sue Peterson, March 1, 1990
Please indicate: Teacher ___ (Grade:__ ) Principal __

How many, if any, of our 6 workshops did you attend last year?
How meny, if any, of our previous 2 workshops did you attend this year? __

L The topic eov;red in today's session was:
1

3 4 5
(not important) (important)
2 The overail quality of this session was:
1 2 3 4 5
(low) « (high)
3 ifoel I will uzhhzo' ize the eox;oepta presented during the session.
4 5
(not at all) (fully)
4 'fho lpoahr'; knowledge ;f the session content was:
4 5
(low) . (high)
5. The workshop was well organized.
1 2 3 4 5
(disagree) (agree)
6 '{'ho speaker 2was interesting and enthusiastic.
3 4 5
(disagree) (agree)
7. About how often do your students use learning centers (for any subject)?
deily several times a month  a few times a year almost never

8. About how often do your students use learning centers for math work?

daily several times a month a few times a year almost riever

9. Why do you have students use learning centers this frequently (or

infrequently)?
10. The most valuable thing(s) I learned from the workshop today was
11.  The session {or instructor) cculd be more effective i°

12.  If we organized another series of teacher workshops, what math-related
topics would you like to see addressed?

15.  Use back side for any additional comments or recommendations.
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Im en the NCTM Standards frr School Ma t
plementing e NG ‘ thematics
Marcy Cook, March 20, 1990

Please indicate: Teacher ___ (Grade:__) Principat __
Othe: (please indicate)

How many, if any, of our 6 workshops did you attend last year?
How many, if any, of our previous 3 workshops did you attend this year?

1 The topic covere in today's session was:
1

2 S 4 5
(not important) (important)
2 The overall quality of this session was:
1 2 3 4 5
(low) (high)
3 I feel I will uzhhze' ize the eox;cepu presented during the session.
1 4 5
(not at all) (fully)
4 The speaker's knowledge ;f the session content was:
1 2 4 5
(low) . (high)
5. The workshop was well organized.
1 2 3 4 5
(disagree) (agree)
6. The speaker was interesting and enthusiastic.
1 2 3 4 5
(disagree) (agree)

7. The most valuable thing(s) I learned from the workshop today was

8. The session (or instructor) could be more effective if

9. If we organized another series of teacher workshops, what math-related
topics would you like to see addressed?

10. Any additional comments or recommendations.

37
39




Implementing the Standards

ImpbmenﬁngtheNC’lMStandatdnforSchoolMathcmﬁca
Integrating Language Arts and Mathematics Instruction:

Ploase indicate: Toacher __ (Grade:__) Principal ___
Other (please indicate)

How many, if any, ¢f our 6 workshops did you attend last year?
How many, if any, of our previous 4 workshops did you attend this year? ____

L 'fho topic eov;rod in today's session was:

3 4 5
2 The overall quality of this session was:
1 2 3 4 5
3 I feel I will utilize the concepts presented during the session.
1 2 3 4 5
4 The speaker's knowledge of the session content was:
1 2 3 4 5
5 The workshop was well organized.
1 2 3 4 5

6 The speaker was interesting and enthusiastic.
1 2 3 4 5

7. The most valuable thing(s) I learned from the workshop today wes

8. The session (or instructor) could be more effective if

9. If we organized another series of teacher workshops, what math-relst~d
topics would you like to see addressed?

10. Any additional comments or recommendations.
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Comprehensive Questionnaire

implementing the NCTM %for School Mathematics
wmhop Series auntlomuln
Please indicate your position: Teacher ___ (Grade ) Principal ___
1. Was coming to these workshops professionally beneficial to you? Please explain.

2. What was different about the approach to math teaching presentad in. this werkshop series
from the approach you are accustomed to using?

3. What changes have you made in your teaching bacause of the workshops you attended?

4. How effective were the workshops in showing you how 10 teach vour students 1o ......
a) use mathematical problem-solving?

1 2 3 4 5

(insffective) (very effective)
b) communicate mamematieally?

1 4 5
C) reason maﬂromaﬁealy?

1 3 4 5
d) recognize connecﬁons among mathematical ideas?

1 2 3 4 5
e) value mathematics?

1 2 3 4 5
f)  develop confidence in mathematics?

1 2 3 4 5

5. Check each workshop you attended. Then, in the space provided, briefly summarize the
ideas and/or techniques from the workshops that you have used in your classes. How
effective were these ideas and techniques in practice? What successes or difficulties did
you have in applying them in ine classroom?

— Promoting Estimation and Mental Arithmetic Skills (Larry Leutzinger)
a) Arswer to questions in 5. above.

b) How useful were the handouts and materials you recsived at this workshop?
1 2 3 4

{not usefui) (very uaoful)
¢) With how many teachers have you shared something from this workshop experience?
Pleasecircle: 1-3 4-8 79 10+
Describe what you shared with them:
Please go on to other side.
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— How the Calculator "Figures™ in Your Classroom (Earl Ockenga)
a) Answer 10 Quastions in 5. above.

b) Howusohﬂmmzohmdomsandmatodalsyourecewodatmiswomshop?
1 3 4 5

(not uesful) (very useful)

c) wmrthanyteachershaveyoushmdsomemhgﬁommlswomshopexpemme?
Plessecicle: 13 468 79 10+

Describe what you shared with them:

—— Using Learning Centers for Math Instruction and Practice (Sue Peterson)
a) Answer 10 Questions in 5. above.

b) Howuseﬁ:lmﬂnhandoutsandmahdalsyoumlvodathiswodchop?
1 2 3 4 5

(not useful) (very useful)
c)wmihwmmyhmmhweywshmdmemmmlsmmomm?

Plessecircle: 13 48 79 10+

Describe what you shared with them:

— Active Mathematical Thinking: Keep Their Minds in Motion (Marcy Cook)
a) Answer 10 questions in 5. above.

b) How useful were the handouts and materials you recelv2d at this workshop?
1 2 3 4 5

(not useful) (very useful)

c) With how many teachers have you shared something from this workshop experience?
Pleasecircle: 1-3 46 79 10+
Describe what you shared with them:

6. Listed below are some possible obstacle: (o your applying the workshop methods in your
classes? Please check the appropriate statements and, if necessary, add to the list.

—— The methods are incompatible with my teaching style.

— The methods are incompatible vsith my school's educational objectives.
— The methods disrupt classroom discipline.

— | don't have the necessary fasilities and/or materials to use the methods.
— ! don't have enough time %o develop appiications for the methods.

— | haven't had enough training in how 10 use the methods.

— | haven'i had enough follow-up support.

-— I'm not convinced the methods work.

— (Others)

Please explain:

Circle the number of workshops you attended last year (1988-89): 1 2 3 4 5 6
Thank you for your participation.
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Telephone Interview Questions

Te:cher's Name Grade Level

Teacher's School

interviewer’s Mame

intorviewTime iiterview Date

Introduction: Hello. Mynameis . | am calling from the Mathematics Education

Development Center at indiana University in Bloomington. i understand you atiended all five of
the workshops we hosicd this past school year on "Mathematics for the 21st Century.” We're
currently putting together our final report on those workshops 1o the Departent of Education,
We want 10 include information from interviews with teachers In the report and vrould ke i
ask you a few questions about your workshop experierces. This shouid take sbout 10 minutes.
15 this & good time 10 tak? (Assuming teacher agr_es, continue. Otherwise, try to

9ot up another time to call back.)

Interview Questions:
1. Did you see a major theme throughout the workshop series?

i

Is your principal aware of the workshop series?

3.  Have you used the ideas and techniques from the workshops in your classes?
Which ones? How often have you used them? Did they work? Why/why not?
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(ﬂmhmnhammﬂn.ukqmum“mmmhn.
H anewer is negetive, 9o 10 quastion #7.)

MMMWWMWMNMMMfW?

Have you adapled these ideas and techniques in any way 10 better fit your teeching needs?

What effect have these ideas and techniques had on your students’ learning?

What fr. .1 the workshops have you she: id with other teachers who did rot attend tive
workshops? (. deas, techniques, materials, handouts, experiénces?)

What do you need in terms of materials, facilities, time or support to better use the
works!. ) ideas and techniques in your classes?




Implementing the Standards

To the Interviewer: The workshop tities, dates and speakers are listed below. It may be helpful
to refer to this list during the interviews.

Promoting Estimation and Mental Arithmetic Skills (Cct. 17, 1989)
by Larry Leutzinger

How the Calculator “Figures” in Your Classroom (Nov. 13, 1989)
by Earl Ockenga

Using Learning Centers for Math Instruction and Practice (March 1, 1990)
by Sue Peterson

Active Mathematical Thinking: Keep Their Minds in Motion (March 20, 1990)
by Marcy Cook

Integrating Language Arts and Mathematics Instruction: Building a Base for
Problem Solving (April 12, 1990)
by Dr. Calvin Irons
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Impilementing the NCTM Standards for
School Mathematics in the 21st Century

W
“
A Series of Inservice Workshops for

Elementary School Teachers
in the Moaroe County Area

Ulsing federal Title II funds, the In-
diana i

five t
teachers m;"thﬁ; — | muw&
schools. 1f send three teachers.
Additional  speces
Th have been reserved
¢ workshop for for private sckool
lementary princi- Monroe personnel and for a
pals will provide an limited number of
overview of the Stan- County teachers from
dards for School schocls outside of
Mathematics recent- Monroe County. The
) released by the () workshope have been
National Council of organised with the
Teachers of Mathe- expectation that
matics. The speaker teachers will attend
will be Dr. Paul all five teacher work
Trafton, a former IU shops. MCCSC
professor who served teachers who attend
as chair of the K4 the October 17th
working group that wqrhl;o will re-

celve
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2 hours of spring PIVOT credit fo-
attending each of the spring work-
shops.

The workshops are organized by
the Mathematics Education Devel-
opment Centsr at Indiana Universi-
ty. For more information, call Dia-
n.a Kroll, director of the workshop
serieg, at (812) 855-0860.
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Proposed Topics and Speakers

;w&mu, 1989
Overview of the NCTM Stan-

1:30-3:30 pm at Terry's, Wi
(iarsection o 3t . 37
& 46). Paul Trafton, chair of the
i that drafted the K4

4:00-8:00 pm at Terry's, Westbury
Village. Bring a Calculator"

Earl Ockengs, 1989 Iowa T .cher of
the Year, will L.vvide hands-on
work with calculators for teachers
K-8. Dr. Ockenga brings first-hand
experience in the classroom as well
as innovative ideas. He teaches at
the Price hnoutolx School in Ce-
dar Falls, lowa, and has long been
active as an author of elementary
school mathematics materials.

MARCH 1, 1990

)/ for Teachers

Using Centers for
Mathematios Instruction and

the Gilbert, Arizona, Public School
System will present ideas for math-
ematics learning centers to help
promote conceptualization and rein-
force and enrich textbook programi
through more interesting and active
mathematics activities

March 20, 1990

Workshop for Teachers

Active Mathematical Thinking:
Keep Their Minds in Motion
4:00-6:00 pm at Terry's Westhury
Village. 2zisy Cook from Balboa
Island, California, will present a
workshop for using innovative
mathcmatics curriculum materials
for elementary children.

i,
L i e e

Building a Base for Problem
%ﬂm 4:00-6:00 pm at Terry's

language arts on the process of
problem solving.

MCCSC teachers who are interested in participating should contact their principals.

Who To Contact

Personnel from private schools and from schools outside of MCCSC may apply by.oontact-
ing Diana Kroll by phone (855-0860) or by mail (Indiana University, Education 309,

Bloomington, IN 47405).

Any individuals wishing additiona’ information may contact Diana Kroll at 855-0860.
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Appendix D: List of Schools Invited to Participate

Ttll:xi: specific oitpttgrmation is not m;lhmudod 111:0
is version e project report. w
have legitimate need tc know exactly which
schools were invited to participate may
contact the project director.
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Implementing the Standards

Appendix E: Lists of Participants

List of Participants at Principals' Workshop
List of Participants at Teachers' Workshops (bv School Corporation)
List of Participants at Teachers' Workshops (by Number of Workshkps Attended)

This specific information is not sncluded in |
this versi..a of the project report. Those who
have legitimate need to know exactly which
individuals and schools participated may
contact the project director.
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