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CHAPTER 1

AN OVERVIEW OF THE USMES PROGRAM AND
THE USMES EVALUATION PROJECT

This evaluation project has been assigned the task of investigating

the effectiveness of the USMES program during the academic year, 1973-74.

USMES, the Unified Science and Mathematics for Elementary Schools, is a

curricular program designed to develop the problem solving abilities of

students attending grades one through eight.

USMES Philosophy and Goals

The following statement of the purposes aund intentions of the USMES
program is drawn from two descriptive documents prepared by their Central

Staff: The USMES Guide (May, 1974) and the USMES Systems Approéch to

Development, Widespread Implementation and Maintenance of a Real Problem

Solving Program in Elementary Schools (March, 1974).

The goal of the USMES program is the development of thirty-twovinter-
disciplinary units engaging the student in long-range investigations of
real and practical problems taken from his ;r her school or community en-
vironment. By responding to these problems, called "challenges," the'stu-
dent develops his problem-solving abilities, and does so in a manner that
gives him an experiential understanding (learning-by-doing) of the problem-
solvjng process, as well as the acquisition of its basic skills and concepts.
USMES intends to teach the cognitive skills and strategies Qf.problemr
solving as a new area of learning, and not merely as a new method or a
new content within‘an already defined area. Furthermore, this program
sees itself as interdisciplinary in nature, in that ité presenre- in the
curriculum would support and facilitate the existing disciplines--
1~
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mathematics,. reading, etc.

[USMES] will not fulfill every copritive and

affective needjse...other, mc - pro-
grams may be needed to te: mal
aspects of the discipline are in
the cognitive range of chiit. i+ ,rades 1-8.

(The USMES Guide, p. 9.}

USMES developers further believe that, to learn the process of
problem solving, the student himself must analyze the prob’em. choose
the variables to be investigated, search out the facts, ~1dge the
correctness of the hypotheses and conclusions. The teacher acts only
as a coordinator and collaborator. This, they acknowledge, requires a
new, more indirect style of teaching.

Progress toward a solution to a problem requires the combined efforts
of a group of students, not just an individual studeﬁt working alone.
While some work may be done individually, the USMES cansﬁf;ég pfoVides
for a division of labor and an exchange of ideas-~a total group effort.

A final essential characteristic of this program is the relevancy of
the task. The "challenges" undertaken by the students must be both real,
i.e.; embody some valid aspect of gchool or community life rather than an
invented problem imposed prepackaged by the curriculum, and practical, ise.,
the student's solution may lead to the actual impravement of that situation
being investigated. The problem leads to an experience of useful accomp-

lishment in the student's life.

Evaluation Project Design

when designing this project, the evaluators reviewed the informational
needs of a variety of audiences: the National Science Foundation which

sponsérs both the program development and its independent evaluation; the

13
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developers of the USMES program and the members of their Planning Committee;

o
DR

and trainers.

the on-site users of USMES shd trainers of usersjy prospective-USMES users. . . . . .

T

Our preliminary conversations with thése interes ~oups led to the

identification of several critical areas for invest.,:tion. These areas

- were identified as high priority issues during the first year of a compre-

hensive evaluation of the program. We have defined these issues as follows:

(a)

(b)

Actual Usage. "In those school situations where the USMES

program iSNbeiﬁg implemented, what learning activities are
actually occurring?® ﬁhat student behaviors are being de-
veloped as a result? What kind of studenp-to—student and
student-to;teacherMinceraction patterns are ﬁostered under
the USMES environment. How do these interaction patterns
differ from those of the 'control' groups?

Proof of Concept. 'Have the problem solving abilities of

the students increased as a result of using USMES? Has
this program affected in'a positive or negative manner the
students' basic skill development, especially in reading
;nd mathematics? These are seen as two interdependent
issues. While NSF is concerned that the program's primary
goal, the enhancement of prublem solving, be actualized,
professional educators (principals and teachers) are e-
qually concerned that they.remain successfully accountable

A ERERY

for the communication of basic skills.

14
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(c)‘rygge;ials. Are ghe supportive materials offered by USMES
" beingiused?. Are.they helpfyl?  These materi ""l““dude,m

teachers' manuals, "How-To'" cards, design labs,'éhd tech-
nical papers. .

(d) Teacher Trair .., Ave the national USMES workshops effec-
tively train ..ners? Moreover, does the Resource
Personnel Workshop model prove to be an effective disseﬁ-
iﬁator of the program? lAre the present local training
efforts capable of realizing a second ;enera;ion of teachgrs‘
and thereby insuring the continuation of this program? What
further continuing support will be required?

(e) Indirect Effects. 1Is the USﬁES program bearihg signifi-

I :
cant secondary effects on the environment, e.g. on student

attitudes...on teaching styles? Are theré evidences of
tertiary effects on those only indirectly related to the
program: on colleagues of the involved teachers...on other
- students within the school...o; the administrators of selected
schools...on school scheduling...on school pracﬁices?
Once these issues were specified the evaluators selected the following
" indicators through which they would gather their required data:
(a) a test especially designed for assessing problem solving
abilities.
(b) selected subtests of the Stanford Achievement Test.
(c) observational scales for classroam activity analyses. )

(d) questionnaires surveying how the teachers were implementing

the USMES program.

Q ].5
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(e) direct interviews with USMES teachers, principals,
Aistrict level administrators, and leaders of district
resource teams who would train new USMES teachers.

(£) on site visits‘for unstructured observations and inter-

views to determine the actual patterns of program adop-

[ ~tation.

Evaluation Report

The plan of this report is to draw on the various data products by

these six indicators, to tabulate and interpret their résults, ;nd éomto
address the five central issues raised above. The report will proceed in
this manner: following this initial overview, chapters two through six
will address each issue, one by one. A concluding chaptiy will then sum-

marize, offer specific conclusions, and make recommendations for :the fu-

ture developmen. 2nd implementation of the USMES prografs

This report.will draw upon preliminary reports alread presented to
the National Science Foundation and other audiences. How ver, their repre-
sentation in this document will be adapted to the present concerns with new
information added, and unnecessary duplication eliminated. -

In the coming weeks, a brief, summary document will be made available
for distribution. This document will seek to address a wider audience, who
are more interested in the basic infilormation, summative conclusions and
recommendationsis and less concerned with the detailed tables commentary on

the informativ: -ontained herein.
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Caveat

.For a correct appraisal of this report, one serious limitation must
be noted by the reader from the outset. This evaluation project was to
have begun in August, 1975. However, it remained without funding until
March 22, 1974. As a result, the evaluation team was unable to assume
early control of the evaluation acrivities, to train observers, designate
samples, advise observers on data collectioh p;obleﬁs, and monitor the
data collection process--all necessary to insure complete, usable returns.

To aid us in this limitation, the USMES Central Staff themselves under-

took the responsibilities of sampling, observer training, instrument pur-

chase and pre-testir:., While their exwended efforts were admirable, it is
obvious that such a piw.-isduce does not enhance the objectivity of an out-

?
side evaluation and tawr izt does make presumptions on the time, experience

“and expertise.of the developers which can not be jiistif!ed.

Ralfiing I SR

These problems resiulted in a serious loss of usable data. In some geo-
graphic areas, observers adid not meet their commitments to collect data
at the time of pre-t :ting, or post-testing, or both. Some of the data
were unanalyzable berawse of inappropriate testing procedureé (eege, chil-
dren were proded in p.ablim-solving tests; time limit.» were not foliowed;
the wrong SAT subtesrs wees administered).
The data losses «. .- m~3t damaging to an adequate assessment of student
_performance in basic skills and in problem solving because the measures for
these traits were time coux:uming or otharwise difficult to administer, and

they were disruptive t:' the school day.

17



On the other hand, the schedule for site visitations and interviews
was little effected by this eight month lapse for the grant award. It
is the judgement of the evaluation team that other data, eépeéially the
interview data ;nd the unstructured observations duriﬂg the site visits,
provided thé most comprehensive, helpful, and illuminégiEE information

about the‘USMES program. We have relied heavily on these kinds of data in

the assessments that follow.
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CHAPTER 11

METHCDS AND PROCEDURES . )

The e&aluation design for this project could be carried out in its
original conception. Those compromises on the initial design which were
necessitated by the late funding are described in this chapter. However
the principle burden of this section is to describe to the reader the
actual sample selections achieved, the data collection instruments applic
to these samples, the methods used for data collection, and those tech-

niques of analySistHich‘Were“emplbyed.ﬂ P e

'

‘Selection of Sample Classes

USMES Teachers received various category designations according to
the nature of their training and the extent of their USMES experience.
The following types pertain to the 1973-74 evaluation program.

(a) Development Teachers: Those who attended more than

one national level workshop conducted by the Central
Staff and who were expected to try out ideas for new
USMES challenges in their classrooms. They were ex-

perienced USMES teachers.

(b) Implementation Teachers: Those who were new to USMES,
who were attending their first national level workshop
during the summer of 1973, either at Lansing, Michigan,
or at Boston, Massachusetts. ‘There they received training
and resource materials for newly developed units. Their
implementation of these new units were supposed to enable
the developérs to assess the adequacy of the workshop .

training and utility of tie resource materials.

-8-
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(c) Locally-Trained RPW Teachers: 1"Second-generation"

USMES teachers, trained -at the local level by District
Resource Teams who used the Resource Personnel Workshop
model. The team members had been -trained at a national
workshop conducted in Lansing, Michigan by the USMES
Central Staff - with the help of consultant—specialiéts.
In turn, the teams were éxpectéd to train and support

a "second-generation' of USMES teachers in their own

districts. The intent was to implement a more cost

effective method of training teachers.

(d) Chicago Workshop Trained Teachers; Those Area A Chicago
teachers who attended the Chicago Workshop conducted

- by the Central Staff in August, 1973. The purpose of

this Chicago District Implementatién Experiment was
to investigate the strategies, support ﬁechanisms and
.resbgfces designed to provide teacher training, program
coordination and implementation in a city school dis-
trict which was solely dependent on its own talents to
achieve thﬁse ends. |
The proposed design for the 1973-74 evaluation called for a variety
of data collections from samples of USMES teachers and their students in
e#ch of the four categories listed above. The number of USMES sample
classes chosen from each category are shown in Téble 1. -
Random samplimg was not feasible; selections had to be limited to
classes in those zreas where trained observers were available for data

collection. Furthermore, the evaltuamtion staff could not visit the many
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TABLE 1

Sample Classes Selected for Data Collection and Sample Classes
from Which Data was Obtained

——

Number of USKES Trained-Teachers

Number of Control Teachers

Selected | Confirmed: No Selected
for | Used §Did net Use Information § for Some No

Sample Q USES | UMES Obtained Sample | Information Information
National Development 25 5 3 5 0 - .
Sample "
National Implementation 18 9 3 1 18 9 9
Sample
Chicago District 24 4 N 0 12 3 9
Inplementation Sample |
Sample of Locally 28 122 0 6 0 . .
Trained RPW Teachers IR |

3 o L
These teachers claimed either
) challenge‘t0“their'classes“within"a~month of the interview-Gates. « o e e

[}

91

\
)

to have just begun a unit or L0 have planned introducing a unit
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widely scattered sites which could hav;“;;gﬁiﬁé&'Eéoémgmgéﬁﬁgg sample.
Given these constraints, purposive sampling was done to insure ehat the
class selections represented a cross section of USMES unit challenges,
T “grade leve}s and socio-econoﬁic levels in a manageable number of geo-

graphic areas. The number of sample classes in each of the geographic

areas was proportionate to the intensity of USMES involvement expected

by the program developers.

of USMES teachers. Since the unit development activitives and the de-
velopment of local training strategies were formative in nature, no con-
trols were selected for USMES development teachers or for RPW teachers.
Control teachers were identified for each of the 18 national implementation
sample teachers, as shown in Table 1. GControls were also selected for

tlie Chicago implementation sample, but in this case, proportional n's

were sought--12 controls for 24 Chicago USMES classes--to maximize salient

inxformation and minimize costs for data collection.

With few exceptions,'the control classes were chosen from non-USMES

classes in the same schools as the sample USMES classes. If possible,

controls were matched with USMES teachers on grade level and teaching

experience. Members of the USMES Central Staff made the control selections
and secured permission for the necessary evaluation activities.

By the time the evaluation team was able to assume control of the
evaluation project in March, 1974, serious data losses were beyond re-
claim. The only appropriate or feasible time for collecting such infor-

marion as student performance data had gone by. Table 1 indicates the

23
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number of classes from which any data--student performance, teacher

interviews, or program monitoring--was obtained.

Characteristics of Sample USMES Schools

The déscriptions of USMES sample schools presented below are based
on data from the School Information Form shown in Appendix A. Because
evaluators assured participating schools of anonymity, the exact locations
of these schools are not indicated.

A. Geographical Distribution

"JSMES schools' are scattered throughout the country. That is,
evidence of USMES usage, the presence of USMES materials, and/or the
presence of USMES-tréined teachers can be‘found in many sections of the
country, in urban, suburban, and rural school systems, and in communities
encompaséing a variety of socio-economic levels.

Pgogram dissemination, however, has been most apparent in college and
university towns where USMES Planning Committee Members or other USMES
contacts reside and in towns located near the offices of the Program
Deve10per5. The former group of towns included Durham, New Hampshire;
Athens, Georgiaj; East Lansing, Michigan; Iowa City, Iowa; Boulder, Colorado;
Bakersfield, California; and Monterey, Californiaf The latter group of
USMES locations--those areas near the development of fices--included
Arlington, Lexington, Waterfahn and Roxbury, Massachusetts. Even from
the initial stages of program implementatioﬁ, however, the developers
also made con;inued efforts to disseminate the program in many less af-
fluent urban settings: Atlanta, Georgia; Washington, D.C.; Lansing,

Michigan; Chicago, Illinois; Minneapolis, Minnesota; and Los Angeles,
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" California; as well as Roxbury; Massachusetts. Only two states had more

than a limited pocket of'toﬁns using USMES: Michigan and California. The
above list is not intended to be exhaustive of the locations where USMES

was used or was expected to Ee used during 1973-74; it is presenged to illus-
trate the wide pattern of geographical dissemination.

Sample classes from which data was to be gatheréd for this Evaluation
-came from 37 schools. Chicago schools were.to have been hgavilylrepresented
in this sample of (13 of 37) because of the intensive dist;ict implementatioﬁ
experiment planned for Chicago.

USMES observers in the sample site areas were directed to complete a
.School Information Form for each of their sample schools. Completed forms
were received from 29 of the 37 schools design;teﬂ for the samplé. Obsérvers
from the remaining eight sample schools did not meet their commitments for
any data collection, and no information -was obtained. While 13 of the 29
returns were from Chicago, only three of these Chicago schools had teachers
who had used USMES at all during the year. The discussion bél6w, thereforé,
is based on 19 schools: 3 ffom Chicago ana 16 from scattered areas throughout
the country.

B. Population Densities of Communities

The community éettings of the 19 sample USMES schools can be character-
ized as follows: 2 rural, 12 suburban, and 5 urban. This distribution
seemed to reflect the national picture of USMES usage. Most of the school
systems interested in trying USMES were suburﬁan. Urban systems had too
many other needs and immediate problems which preempted attention to USMES.
Despitg an iqtensive effort to disseminate USMES in Chicago Afga A; only
four teachers in three Chicago schools used the program at all during 1973-74.
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C. Socio-economic Levels

The communities in which the sample USMES schools were located rep-

resented a wide cross section of socio-economic levels. These were dis-

tributed as follows:

Socio-economic Level Number of Samgle'Schools Reporting
High 0 i
Upper Middle 2
Middle 7
~ Lower Middle ©5
Low =2
19

As indicated in Table 1, these completed forms were obtained from 15
USMES development teachers and 13 implementation teachers--four from
Chicago and nine from other parts of the country. We were able to secureé
12 complefed forms from the Chicago Implementation sample and 9 from
controls for the national implementation sample. No controls were desig-
nated for the USMES development classes. | ;L: ST
: This“present report deals only with the data pertaining to teacher
characteristics and class size. Further information on the nature and
intensity of the treatmenté received by sample claséés will be reviewed

in Chapter I1I.

1. Development Teachersi. Class Information Forms were obtained for

15 USMES development teachers. The grade levels which they taught were
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distributed as follows:

Grade Levels. Teachers at that Grade
3 4
3-4 1
4 3
4=5 1
G 3 2 I
4-6 1
6 1
6-7 1
7 1

The teachers of the class combining grades &4 through 6 and of the class
designated above as 6-7 were teaché;s in departmentalized schools. All
other classes were self-contained.

Class size forlthese development teachers ranged from 17‘through 30
and averaged 27 students per class.

: The number of yearg of teaching experience represented by this sampie
of fifteen ranged from 3 to 20 years, with a median of 5.5.

Most of these teachers had very little, if any, spgcialized training
in math or science beyond pre-service methods cou;ses and USMES workshops.
Their math/science training can be.summarized as follows:

| (a) '3 teachers had undergraduate math or sciente majors.
(b) 1 teacher had taken one graduate course in math.
(c) 2 teachers had taken one Or more undergraduate courses
in math and/or science.
(d) 2 teachgrs had attended one or more in-service work-

shops for other science curricula (SCIS, EES, SAPA).

(e) 1 teacher had attended an NSF summer institute.

ERIC 21
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(f) 6 teachers had no additional math/science training be-
yond their undergraduate methods courses or USMES work-
shops.

2. Implementation Teachers. Of the first-trial implementation

teachers who completed the Class Information Forms, four were from Chicago
and nine were from other parts of the country. The grade level distri-

bution for the 13 classes is as follows:

Grade Levels Teachers at that Grade
2 1
2-3 1 ;
3 2
3
2
5-6 1
6 1
7 0
8 2.

Both eighth grade classes were in departmentalized middle schools; the
other classes were self-contained.

class size for the implementation teachers ranged from 16 to 31 with
an average of 27 students per class.

Further descriptive information on the implementation teacher sample--
teaching experience, specializéd math/science training, nature of non-
USMES curricula used in their classes--is contained in the following

comparison of these teachers with their control group counterpartse.
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3. Control Teachers. Class Information Forms wefe obtained from

12 control teachers. Nine.of the controls were '"matches' for the nine
classes in the national USMES implementation sample. Three of the con-
trols matched three of the four Chicégo implementation classes. The
missing control class in this group was to have been a third grade class.
Witﬁ this exception, the distribution of grade levels for‘control clésses
matched that shown earliér in this report for the implementation sample.
Class sizes in the contrpol sample were also comparable in class sizes
for the implementation ég;ple.

The USMES implementation teachers were similar to the group of
control teachers with respect to both teaching experience andlspecial-
ized training in math or science. The USMES teachers had been teaching

between 2 and 16 years, with 6.8 years as the median of teaching experi-

ence. The range for the control teachers was between 3 and 17 years with

a median of 7 years' experience. Two of the 14 implementation teachers

' )
and two of the 13 control teachers had undergraduate degree majors in
math or science. None of the other teachers in either group had any
special training in math or science beyond required math and science

methods courses which were part of their teacher preparation programs.

Selection of Interview Respondents
Classes were to have served as the sampling unit, not only for test-
ing student performance, but also for data collection via teacher inter-

views and teacher questionnaires. Those teachers, whose classes were

- to have been tested, were also the teachers whom we intended to interview,

and to whom we would mail questionnaires. However, since the need for
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information on critrcal issues about futwre USMES devel:zmrent znd imple-

mentation was u=g< Nhs. we Propos.s 4s zjmamd our efforts on iisca collection

via site visits . o interviews, ané ~racher questionnaires--techniques
not jepordized uw | ;evﬁgpding.

Expanding t sample of interview respondents did no:r - +.volve an .in-
crease in the nusFxr of locations we would have visited 'uj-ing the m:iginal
selection critezis.. Sample tegchersmfrom.the development “yW-trained,

1

and Chicago quksvop-trained teacher designations were already scheduled
fof interviews. However, when we ascertained that there were few locally-
trained teachers doing USMES, and that very few Chicago teachers were using
the program, we decided to interview implementation teachers and pre-service
trained USMES teachers at those sites designated for visitations,
The 80 USMES teachers, respondents to out interviews, can be classified
according to the nature of their USMES training in the following manner:
(a) 26 development teachers.
(b) 16 implementatioﬁ teachers.
(c) 16 ”secénd—generatiEn” locally-trained, RPW tea;hers.
(d) 20 Chicago Workshop ﬁrained teachers.
(e) 2 pre-service trained teachers whose undergraduate
teacher preparation in math-science educational methods
'included training in USMES.

These 80 teachers encompassed a cross section of new and experienced USMES

teachers at all grade levels.

30



O

ERIC

Aruitoxt provided by Eic:

-19-

additional admimi -sedliiv- personnel were also inter—iewed at these

sites. Their roles ~¢ josit.ims, in respect to USMES, are identified

as follows:

(£)

(8)

13 . -w.am ieaders responsible for organizing and

coniiu iz UMES training workshops o the local level.

Of - 12;. &4 were elementary school principals, 2 were
ele: +sry school teachers, &4 were district-level admin-
ist: corv zr curriculum supervisors, and 3 were Elemen-

tary iImraen Program supervisors from Michigan. Thus,

all .. four of the 17 District Resource Teams in attend-
ance =:& the national Lansing Resource Personnel Workshop,
were —-presented in the interviews. No site visitations
were mazdw of the Atlanta or La Grange, Georgia teams
since cheir Leaders informed us by telephone that no
local mezizshops had heen conducted by May, 1974. Because
of the T—in+ constraimts on the evaluation team we were
unable to schedule inﬁerviews with the Fullerton, Caiifor-
nia team or with one of the Los, Angeles area groups.

17 elementary school principals (in addition to the 4
mentioned above serving as RPW team leaders). Of the

17, sevewr had aﬁtended a national USMES workshop. These
pri: -ipals were interviewed because they had, or were

expuct#d to have. had, USMES teachers in their buildings.
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(h) 3 district level curriculum supervisors, cc-simltants,
" and resource teachers, all of whom were ser—ing as
members, but not legders,of local RPW teams.

(i) 5 district supefintendents or agsociate sup:: ~sTzendentsi.

The following locations were fepresented by our interview z=spondentss:
Los‘Angeles, Bakersfield, Oildale, Monterey, Carmel, and Campr=zil, Cal-
ifornia; Boulder, Colorado; Minneapolis, Minﬁesota; Eaton Rap:£s, Lansing,
Flint, Battlecreek, and Waren, Michigan; Chicago, Illinois; Weasningtom, D.Ce.;
Arlington, Lexington, Roxbury, and Watertown, Massachusetts; and Durhaﬁ,

and Gossville, New Hampshire.

Selection of Questionnaire Respondents

The Program Monitoring Form (Cf. Appendix C) was sent to USMES
teachers in May, 1973. While all sample teachers received a copy of this
form, it was determined at our on site visits that only 28 teachers from
the original sample had sufficiently used USMES in their classes that year

“toﬁgé-able to respond to the questionnaire in a meaningful manner.
This questionnaire was also sént to an additional 77 USMES teachers
. /
from a list of‘nﬁmeé'and addresses supplied by the developers. At their
request, we agreed to expand the téacher‘sample‘using this form to secure

much needed information. This decision provided a much larger dzta base

with this relatively inexpensive method of data collection.

Assessment of Student Performance in Problem Solving and Basic Skills

The USMES project seeks to enhance the problem solwving abilities of

elementary school students without impairing their basic skill d evelizmmemnt,
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/
USMES clair=s: that, by responding tw zeal 1life, meaningful challewmgess

taken from —he lmzal school/commun_ty environmemt, students will .z =in-
volved in 2il st=ms of problem solviag: observation, data collectzen,
representazion and analysis‘of data, formrlariom and trial of successzive
hypotheses, and decision on the final action to :he taken. The project
further claims ithat while investigating rﬁaﬁ‘yrablems, students quickly
learn many-mathematics, science, social science, and. language arts skills, ™™
'Validétion of this project concept necessitated éhe collection of
student performance data in the areas of both problem solving and Basic
skills. A pre-test, post-test control group design was pursued for moth

areas. Problem solving skills were measursd by the Playground Froblem,

a test specially designed for this USMES evaluation., (The Admimistmmtor's

Manual and the Scoring Manual for the Plavground Problemware fournd in

Appendices E and F.) Two subtests of the Stanford. Achlevement Test

Battery were used to measure basic skills development im the critical
areas of reading and mathematics. Further specification and discussion
of the instnumentation; data\collgction, scoring, ana}ysis,.and‘results
of this.datz on .stumdent pérﬁurmance will be found in Chapter Iv. 1t s
important: that the reader remiew these results in the context of our dis-
cussion ‘on the se:ious linEr=tior of this data collection, -which is pro-

vided in Clkapter IV.

[N

InterviewsiDurimg ‘Site Visitatioms

During:site wisits, the indivitduals li=med earlier in wihis chapter
were interviewed about those aspects of USMES appropriate to the: we-
spondent's postion and experience with the-program. The interviews took

place over a four month period, extending from February through: May, 1974.
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Intz=rview guiiiss -had been prepared £~ the largest respondent groups:
USKES teachers, z=am leaders, and priacipals. (Cf. Appendices G, H,
anc. 1, resmeEctime:ly.)

We tolé mspradents at the cut=== of the interviews that our purpose
in speaking wizh them was, in essemre, to explore the feasibility of im-

: Y
plementing th= USMES program in vazsious schools, each with its unique
set of assets amd limizations. We wmphasized that our intenticn was to
evaluate the program and its trainimg component, not the respondent. We
tri.d to foster a polite cordial, ncn-threatening ‘interaction ‘in order
to elicit honest.respomses, both positive and negative.

In general, cur- method of interviewing started with a i)r.oad question,
fzollowed’Syrif_ut‘dnte»r probing or requests for clarification on:the issues
which resgmndenzs raised. If there were any points not covered by a
respondexys, for wirich w= wanted amswers, we then asked direct questions.

Whil= we entered The imte—wiew situations with preconceptions of what
was impoTmant to evalimite, we ‘izt that it would be inapprupriate to use

2 more grrucrured techmique, esgecially during this first year of a compre-

Hetrcive TIEMIES evaluation. Srructured interviews force :a choice betweem
rigidl~ formrlated arswers try-rig#Ely Formulated questions. 'While this

technixms ~womotes easy aquakfification of responses, its use presumes that .
a :Erim;:.d%ificaﬁ;ms:'ﬁw: respmzses will reflect the important concerns
of ‘the =espondents. Instead, :the s?:rategy‘of intensive dinterviewing with
interview igmides enabled us to ask :questions about whét dinterested us,

but.also to elicit from each respomdent those concerns he .considered to

be of first importance ifi the USMES program. ' Using this technique, we
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learned, for example, that problems with the Design Lab were of vital
concern to teachers. The strength of This feeling prbbably would not
have been apparent had we used a surelv-objective irmstrument. Moreover,
our experience with cordial uSstructured interviews has been that, given
a chanlc.e, weachers would talk first amd at greatest lLength about those
aspects of the subject most meaningmul to them,

The us_a of un‘satructu:réd'intervdiews was especially appropriate for
gathering pertinent informaticn om TSMES teacher training. The respondents
were products of a variety of traimimg models or had no USMES training at
all, Of tho;.se with USMES traiming, .some were highly experienced in its
ctassroom use, while others had not taught USMES at all. Local USMES

training efforts were espectally diverse, and we could nat assume that we

" knew a great deal about the reasons hehind the productiviTy or inactivity

of each teams. e needed to .imd out what kinds of things wer.ezz:happening
at each site rather than to .wrazrmine the frequemcy of predetermimed kinds
of things thar we thought woild be happening.

Most of tie ‘inieryirsms were —ontucted by members of Tue asvalmation
team working “im pairs. Onemsember directed the questioming while the other
served primariilly as recorder. Except as noted below, the :respondents were
interviewed individually. All interviewers were ‘trained by the Project
Director prior to-:Site visitations and were debriefed at group meetings of
the evaluatiom team upon their return.

Only 36 of The 80 teachers were seen indiwdiidual ly by thess ‘two-persom
interview "m=ams.. {xoup interviewsswere used with the re=minivg teachers:

since they haff Iittle free time during:. the school day aresi‘then were avaiil—

able only im: groups. We were reluctant to impose on thedfr time muck be_fOre
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or after the hours of the normal school day. However, only in omne éase
did we feel that group interviewing was less productive than discussions-e.
with individual teachers. [Im that case, omz teacher dominated the in-
terview and stiffled the comments of her colleagues.| Generally, the
small group situations evoked :a more detailed wesponse from. the teachers.
These‘group interviews had the advantage of al Jowing the teachers more
time to reflect, to recall ezmariences, to rethink and to amend initial
accounts that upon reflectiom seemed in need of amplification.. qualifica-
tion, or réQEE}og. Overall, thke tome remained cordial.. Zvex in the group
interviews, teachers felt frae zo disagree with, or qualify, & colileagues
responses.

Unstructured interviews presemr two mroidier £: (1) mfnimize The sub-
jectivity of the interviewer, &nd () przsent the informatics: obtained in
some meaningful farm. To standardize the imterviewing pmoceifiures as much
as possible, all $mterviewers wems traimsd iw the Project Pirector prior
to site visits and were debrisiz=f upon ‘their msturn. When we judged the
consistency of response patterms reported by five interviewers,~wE fe1t
sufficiently successful in havimg overcome ‘the First problem.

Analyzing the results presented a more dﬁﬁfinmlt_gmnbdemu For various
reasons, it was impossiblie to quamtify tme rcespomses. By «des=fgn, our in-
‘terview guides did not permit this tgpe of mmzlysis. Cext=in questions
were not- appropriate for :all respondent. :groups OT individuzls within the
groups. Some people had not used the progran it all or at deast suffi-
ciently to respond to certain questions. Qur tallies would lave been re-
plete with "Not appropriate! for these m=speomients. Since. zme teachers

had to be interviewed in gruups, we receismed: ;several composite viewpoints,
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which may or may not have reflected accurately each individual opinion
within the group.

Instead, we baséd our qualitativé analysis of the interview data on
the procedures described by Lofland (1971, Chapter 6). Notes were devel-
oped from the initial interview records and were filed in various ways:
by topical issues, by respondent.positions, and by site locations. GCommon-
alities were culled from the data; inconsis;encies were noted and studied;
trends were abstracted.

The interview results reported in subsequent chapters are bqsed on
these methods of examination, re-examination, and abstraction. We have
not r=corded individual interview data. Neither do we see any ;dvantage
in recording unique situations, nor do we want to jepordize the prospects

for productive interviews with some of the same respondents or their

colleagues in the future.

Program Monitoring

A mailed questionnaire was used to obtain information from teachers
about how they used USMES in their classrooms. (These end—éf-the—year,
summary viewpoints complemented other data that were also used to assess
actual program use.)

The Prograﬁ Monitoring Form, shown in Appendix G, consists of two parts:
(1) a series of 11 open-ended questions, and (2) a rating scale. The eval-
uation team develoged this form after we interviewed 80 USMES teachers
during our'site visitations. We based these questions on what we per-
ceived to be widespread concerns among the teachers about introducing a
unit, sustaining sﬁudents' interest, and ahticipating those prep;rations

and resources needed for a unit. Since time constraints on the teachers'
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schedules had forced us to limit the number of questions we could ask
during the interviews, we hoped that this use of the Program Monitoring
Form would enable us to: (1) gather more extended and representative
information on how USMES units were being used in the classroom; and
(2) corroborage or‘verify teacher interview responses about the effects
of their USMES units on their students' behaviors. ’

In May, 1973, the Program Monitoring Form was sent to 105 USMES
development and implementation teachers who had used at least one USMES
unit during the 1973-74 academic year. An accompanying memo from the
evaluation team explained the purpose of the form and notified the teaéhers\\
that they would be paid for its completion. Second notices and duplicate

forms were sent to non-respondents one month later. The final return rate

was 83/105 or 79%. The respondents included teacherg from California,

’ v

Colorado, Georgia, Iowa, Massachusetts, Michigan, New Hampshire, Oregon,
and Washington, D.C. Collectively, these responses were based on 24 dif-
ferent ""challenges'" or units.

The questions on Part One of the Program Monitoring Form were open-
ended and did not lend themselves to ready quantificaﬁion; Therefore,
our analyses of these results were based on the processes of content analysis
review, abstraction and synthesis. 1In addition, we used anecdotal informa-
tion from these forms to illustrate the trends, or more often, the variety of
positions which we culled from the data;

" Part Two of the Program Monitoring Form consisted of a scale requesting
teachers to rate the emphases which their units placed on various content

areas and learning activities. Since fully 24 different units were repre-

sented by the respondents, the ratings were collated by activity .across all
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units. The data are presented simply as rank ordered percentages of
respondents who felt their units emphasized each given content or activ-

ity‘

Other Data Collection by Trained Observers‘

During a three day period in August, 1973, observers were trained
to administer the Stanford Achievément Tests and the Playground Problem,
and also to use.an observation scale which would enable the evaluation
project to have a more objective accounting of the classroom activity.
This observation technique and the results of its applicatiog are re-
ported in Chapter Iii. The Classroom Activity Analysis Form itself is
illustrated in Appendix D. ' _ .
Near the end of ‘the school year, the ohservers were asked to complete
a School Information Form for each sample school, and a Class Information
Form for each teacher in the evaluation sample, both USMES and control.

[

The forms are shown in Appendices A and B. They were designed to ob- _
1

tain descriptive and classification information to characterize the sample

schools and classes and to be used as independent variables in other analyses,

Chapter Summary

This chapter detailed the evaluation design of this project, paftic-
ularly its bases of sample selection, the instruments employed for its
data collection, its meﬁhodologies of data collection, and the techniques
of analysis applied to the resulting data.

Purposive sampling of the four designations of USMES teachers was used
to achieve a sample of USMES classes representing a cross section of USMES-

teacher-experience, unit challenges, grade levels, socio-economic levels
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and geographic areas. Control teachers at the same grade‘levels, and from
the .;ame schools were selected only for 'USMES impleméntation and Chicago
classes. éample attrition’dne to late funding and other problems was
serious. Actual :data is based on 19 schools with a variety of population
settings and socio-ezomomic levels.

Class Informatiom.Forms, soliciting ?escriptive and classification data,
were obtained Erom.lb'USMES development teachers and 13 implementation
teachers, plus 12 moxr:e from control teachers. The teaching experience,
past training in math/science, and class size were noted for each categbry.

Data collectiiom =fforts were expanded by site visitations, interviews,
-and teachef questionnaires. A total of 80 teachers and 38 administrators
were involved in orc—site unstructured interviews by the evaluation staff
between March amd May, 1974. A Pgogram Monitoring Form was;sent‘to.the
original sampliz of USMES teachers, but'oniy 28 had sufficién;ly used USMES
to be capable of responding informatively. The questionnairé was then sent
te 77 others.

‘These 80 teachexzs represented a cross.section of new and experienced
USMES teachers at all grade levels. Only 36 were interviewed individually
by:a two-persom team, and the remainder were interviéwed in small groﬁps.

The interview data were analyzed by qualitative methods. Teacher in-
terviews were fallowed up by a mailed Program Monitoring Form to gather
more extensive and representativé information on USMES use in .the claésfdom
and to verify the teacher interview responses about the effects of USMES
on student behaviors.

To test the problem solving ability claimed by the USMES program,

+rained observers administered the specially developed Playground Problem.
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The program's effect on the students' acﬁuisition of basic skills, involved
two sub-tests of the Stanford Achievement Test, Arithmetic Computation and
Reading Comprehension. An observational Classroom Activity Analysis For@
was also administered. The interpretation of this acquired data will be

presented in subsequent chapters.
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CHAPTER III

A DESCRIPTION OF ACTUAL USMES USAGE

The Need for a Description of Actual Use

Meaningful evaluation of an innovative curriculum project like
Unified Science and Mathematics for Elementary Schools (USMES) shouid
iqclﬁde a description of the way the new program is actually being
used in field settings, as well as a descrijtion of the more tradition-
al treaﬁment groups, or ''control' groups, against whose performance
the success of the USMES-taught classes is measured.

Charters and Jones (1973) noted that many evaluators expend con-
siderable resources developing appropriate outcome measures and planning
and executing elaborate research designs without attending to crucial
description of the actual differences between the programs in the "'ex-
perimental™ and ''control' situations. Writing in the Educational Re-
searcher, Charters and Jones (1973) underscored the importa;ce of such
documentation for meaningful program evaluation:

"What is not standard practice in evaluation
studies is to describe, let alone to measure,

how the programs in "experimental' and "eontrol"
situations actually differ from one another - or
even to certify that they do. There are certain-
ly circumstances in which differences between A
what researchers regard as “experimental' and
"control" programs are more fictional than fac-
tual, but in the absence of a measurement tech-
nology or tradition, such circumstances may well
go undetected. Then the researchers' findings

of no consistent differences in student otucomes
between "experimental' and '"control' programs

can fundamentally mislead educators regarding the
substantive worth of innovations.' (Charters &
Jones, 1973, p. 5.)

This descriptive component is especially important for an evaluation

of USMES. Unlike more structured curricula which might prescribe,relatively
1l
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uniform student and/or teacher activities through texts, workbooks,

"an important new style of education' (USMES Central Staff, March, 1973,

p. 1Y) designed to involQe students in real problem solving. While a
series of challenge units and tangible resource materials have beeﬂ
developed by USMES, this program, accbrding to its develoéers, is more
accurately portrayed as a. philosophy of education than as a collection

of materials. Each USMES challenge unit should evolve from the children's

identification of, and action on, a problem which is real and important

to them. By design, the USMES approach could result in as many different
treatment groups as there are classes using'USMES.

The purpose of this chapter is to describe how USMES classes actually
used this program, to differentiate the treatment USMES classes received
with the math/science programs used in control classes, and to distinguish
between the classroom activity patterns of USMES ;nd thosg of the‘coqgrol

classes. The primary bases for these descriptions are data from the follow-

ing forms: (a) School Information Forms; (b) Class Information Forms;

'(c) USMES Program Monitoring Forms; and (d) Classroom Activity Analysis

Forms used for both USMES and control classes. These forms are exhibited
in Appendices A, B, C, and D, respectively. Also included is pertinent

\
information gathered from teacher interviews. The interview guide is shown

in Appendix G.

Length and Intensity of USMES Usage Experiences by Sample USMES Classes

A. Development Classes

First will be summarized the answers given by the 15 sample development .

teachers to the serieskof questions (1-6) on the Class Information Forms.
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'Thgée deal with the teachers' and students' experience with USMES. Ten
of these development teachers had been with the program for two years
and five more were completing their third year. Over this two- and
thréé-year period, these teachers had uséd between one and five units,
in addition to the development units assigned for 1973-74. The list of

units they had used virtually exhl:.iusts the units available for implemen-

tation by 1973. Their 1973-74 development units wereldistributed as

follows:
Number of Sample Teachers
Mame of Development Unit ' Working on that Unit
Advertising

Animal Behavior
Bicycle Transportation
Classroom Design
Community Services
Ecosystems

Learning Processes

Manufacturing

W N NN =N

Music Production
Many persons involved in or interested in the USMES deQelopment and
this evaluation project have pointed to the long term effects of the pro;
gram és a very important issue for investigation. In preliminary re-
sponse, we included questions on the Class Information Form about the
students' experience wich USMES. We wanted to corroborate other dat; on
how intensive and .extensive was the>application of the treatment we were
evaluating. |
As to tbe length of exposure to USMES, only four teachers had classes
with chiidren who had érior USMES experience. The percentages of these

USMES-experienced children in those four classes ranged from 20% to 60%.
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As to the intensity of USMES usage during 1973-74, the pattern which
emerged varied. An inspection of Table 2 will reveal that the development
' téachers‘spentAanywhere from 1 to 4 hours per week on USMES over a 6% to
36 week period.

Three of the 15 development teachers expreséed no interest in using
USMES the following year. We did not pursue the reasons for this negativé
response. It may have been disenchantment with the programj it may have
been for other reasons. | i

B. Imélementation Classes '

By definition, implementation teachers were less experienced with USMES
than the development teéchers described above--all of the implementation
teachers were using USMES for the first time that year. The units which
they ﬁere using were distributed as follows:

Number of Sample Teachers
Name of Implementation Unit Working on .that Unit

Consumer Research

Describing People

Designing for Human Proportions
Dice Design

Traffic Flow

W o= = P W

Weather Prediction

Wwhile these implementation teachers were themselves inexperienced with
USMES prior to 1973-74, two of the 13 sample implementation teachers had
students with prior USMES experience. In one class, half of the students
had useﬂ USMES before; in the other class, the figure was 80%.

The picture of the intensity of 73-74 USMES usage, emerging.for the»l}
sample implementation teachers, was exceedingly varied. Seven teachers had

used only one unit during that year; four used two units, and two teachers
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TABLE 2

Time Spent on USMES Activities Including Design
Lab Work, by Fifteen Sample Development
Teachers During 1973-74

: HourS/Weék - Weeks/Year Total Number
Teacher Spent on USMES Spent on USMES of Hours
A 3 19 19
B ? 23 ) ?
c 1 12 ‘ 12
D 4 23 92
E ? 23 ?
F 3 36 108
Ee 3.5 28 ' 98
- 4 24 96
1 3 30 . BO-10)
J 3 30 : ' 90
K 3 26 78
L 2.5 30 75
M 3 6.5 19.5
N 2 28 ' : : S 56
0 .75 . 30 22.5
Average (based on N=13) T Mean = 68.77
: Median = 78
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had used three. However, the number of units alone can not be used as
a yardstick to measure intensity. The variability in time spent on USMES

by the implementation teachers can be seen in Table.3. This data under-

scores the difficulty which one faces in trying to characterize the nature =~

of the treatment, i.e., the USMES curriculum as it is actually applied in
classrooms. Looking at the factor of time alone, one notes that USMES
might have been used intensively over a short period of time, (2.8,
teacher. C)., in small doses over a great mumber of weeks (e.g., teacher
' J), or with any combination of values of intensity and duration.

Arother descriptive note on these 13 sample implkementation iteachers
is that all bué one expected to éontinue»using USMES the following year.

" he had intended to describe the ways that USMES teachers in selfcons
tained classrooﬁs reportedly apportioned their instruction. time among the
various subjects when USMES was and was not being used. However, we error-
ed by omitting the column headings, 'When USMES is used," and "When USMES
is not used,'" over the two columns of lines on page 2 of the Class In-
formation Form. This error precluded a meaningful interpretation of thg
 time periods reportedly spent by USMES teachers on the nine areas listed

in question 2, and page 2. We could not say whether the teachers had in-
.cluded or excluded USMES in their assignments of the time spent on math,

science, social studies, etc. Unfortunately, this error also prevented us

from making comparisons between USMES implementation teachers and their

controls on this distribution of instruction tire.

/
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TABLE 3

Time Spent on USMES Activites, Including Design Lab
Work, by Thirteen Sample Implementation
Teachers During 1973-74

Hours/Week Weeks/Year Total Number
Teacker Spent on USMES: Spent on USMES of Hours

A 1.5 ? 7

B 1.5 20 30

C 6 2.5 15

D 3 _ 25 . 75

E 2.5 38 95

F 1 12 12

G 1 8 8

* NI 16 : 96

1 3 12 36

J 2 26 : 52

K 5 7 35

L 5 13 65

M 2 20 40
Average (based on N=12) Mean =:46.58

Median = 38.
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Non-USMES Curricula in USMES and Control Classes

A. Development Classes

When aéked on the Class Information Form to list the names of the non-

USMES science, social studies, math. and language arts programs and texts

used by their classes, the USMES development teachers fespoﬁ&éanigﬁmahwwwuwwm
leﬂgthy set of replies defying anything but gross categorization. The USMES

development teachers used, in addition to USMES, only texts, no texts, or

, most frequently, a combination of texts, self-developed materials, com-

mercially prepared workbooks, and parts of other science/math curriculum
programs including ESS, SCIS, SAPA, ISCS, and IPI.

B. Implementation Classes and Their Controls

It should be emphasized that the control claﬁses for the‘1973-74 USMES
evaluation were selected from the same schools and at the same grade levels
aﬁ their USMES counterparts in the sample. We did this to minimize the
differences between USMES and control classes in‘theée extraneous factors
which could account for differences in program outcomes. Thus, it should
not be surprising that there was great consisteﬁcy.between USMES and control
classes within a school in the kinds of non-USMES curricula which the
teachers reporte@ly used. Across schools, one noted an enormous variety
of texts, programs, and materials used for non-USMES science, social stu&ies,
math and language arts, while, within a school, USMES and control teachers

tended to use the same programs, texts, and materials outside of USMES.

The Influence of USMES on Control Classes . ‘ ~
While the selection of control classes from the same schools as the
experimental classes had the advantage of minimizing extraneous variance,

this practice also had the undesired effect of reducing the treatment
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différences between USMES and control ciasses. The "contamiration" of
non-USMES classes with the USMES program was a phenomenon cizserved by the
members of the evaluation team during our site visitations earlier inlthe
year. For example, one teacher, who had not been trained i the uselgfw‘
USMES, borrowed ideas and materials from an USMES—trained;mslieagué and
effectively persued an USMES challenge in‘ber classrooms To Iabel this
kind of teacher, as a '"control teacher' would have been very wiisleading.

Furthermore, some students who had used USMES prior to the 1973-74

evaluation year were now assigned to classes taught by teachers not trained

to use USMES, i.e., to potential control teachers. To use as control data, ... .

performance data based on these students with prior USME® axperience would
have been equally misleading.
‘‘‘‘‘ lObsefQéfé”QérémdifééEéa”tmréékTEbntrol teachers the questions on-page
three of the Class Information Emrm in an effort to assess.tﬁg'pnésible
contamination of cpntrol classes by exposure to USMES. One of the 13-
control classes might bet;er have been classified as an USMES class be-
cause that teacher claimed to have: used the USMES. ;philosophy im: her classes
and t; have read some unit resource books for teathers,‘although,she did
not use an USMES~-developed unit. Moreover, her students had used USMES in
prior years and were conﬁinuing to use the design lab facilities.' Two
other ”éontrol" teachers of the group of 13 claimed to know and to sub~-
scribe to the USMES philosophy. while they say they use the USMES philos-
ophy in their classes, they afe.not familiar with any USMES-produced material
nor had their students been exposed to USMES. The remaining 10 control‘
teachers claimed to have no knowledge of the USMES program, nor its philos~-

ophy, materials, or approaches. Data only from the latter 10 control
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classes could be used as control data in the analysis of student per-

formance.

Design Lab Facilities in the-Schools

Of the 19 sample schools where USMES was being used, 6 were in their
first year of USMES usage, 8 in their éecond, and 5 in their-third. Fif-
teen of the 19 sample 5ch0615 had design labs; 4 did not although one of |
these 4 was a middle school wiLh an extensive industrial arts workshop
available for use by USMES classcs.

On owr site-visits, USMES teachers expressed concern about being able
to use a well equipped, adequately staffed design lab during their USMES
units. For this reason, we included questions aboﬁt the design lab facil-
ities, materials, and staffing on the School Information Form. The number
of hours per week that each school's dgsign lab was staffed by someone

other than the classroom teacher using USMES were distributed as follows:

Hours During Which Number of
The Design Lab is Staffed Schools Reporting

0 7

8-11 3

15 2

20 1

30 1

14

The staffers included released time teaéhers, paid teacher aides, adult
volunteers, building principai;, and a retired Army Sergeant. None of
the 15 sample schools used older students to supervise younger students.
(One of the 15 schools had one design lab as a permanent part of an USMES
teacher's classroom; for them, this question was inappropriate.)

The quantity of tools contained in the 15 schools' design labs were
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appraiséd as follows:

Tools Available in Design Lab Number of Schools Reporting
Very few tools 1
Basic tools 5
Extensive tools 7
Not answered 2
15

Nine of the 15 sample schools reported they had designated a separate
room for the design lab facility. The remaining schools werc pressed for
space and had to resort to other arrangements for their labs. The follow-

ing situations were reported:

Location of Désign Lab ‘ Number of Schools Reporting
Separate room 9
Permanent part of classroom 1
Portable design lab cart, 3
Part of auditorium 1
Off school grounds in another building 1
5

Teachers' Viewpoints on the Place of USMES in the School's Curriculum

This assessment is based on the interview responses of 80 USMES teachers.
The questions dealing with the place of USMES in the school's curriculum are
found -on. page one of the Interview Form for USMES Teachers (Cf. Appendix G).
The sample of teacher respondents is described above in Chapter II.

We opened the interviews by asking the teacher if he considered USMES
a supplement to, or a‘rgplacement for, the subjécts of math, science, and
social studies, A small minority responded saying that, if one followed
the philosophy completely, USMES would be a replacement for these subjects..
1t would‘require careful planning, but, as one teacher put it: "Anything

can be taught under the umbrella' of a unit." However, the vast majority,
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of USMES teachers interviewed saw USMES as a supplement to regular class
work , especially in math and social studies.' They felt that.mgﬁh skills
in particular needed to"bé taﬁght directly and then could be reinforced
by thé&problem solving activities of USMES.

More commonly, USMES was considered a replacement for science, possibly
because it was the only science which many teachers taught. Many teadhers'
used USMES to satisfy the amount'of time for science teaching required by
their districts. If the requirement was an hour-a-day for five weeks,
and o; plaﬁté, primals or the solar system--and such was the case in some
districts we visited-;then the teachers wanted an USMES unit tailored to
those specifications.

No teacher viewed USMES as a replacement for his regular social studies
instruction. Although the teachers' perceptions of the program were gov-
erned by the unit they were using--the Burglar Alarm unit was a "écience"
unit; any unit containing graph work waé a "math'" unit--few teache;s seemed
ﬁo label an& unit a "social studies'" unit.

Some of the teachers who used USMES as a supplement to these three con-
tent areas said they were doing so because of the déemands of théir districts
to "cover'" certain content areas during the school year. These teachers
felt that concentrating too much‘effort‘on USMES might hinder their ability
to meet these demands. Othér USMES teachers who used this program on a
limited basis, cited demands from parents: théc teachers cover prescribed
content; that students déiwell on standardized tests; that their students
compare favorably on traditional criteria to other children at the same

grade level. Obviously, these teachers were unwilling to risk giving up

what has worked for them in the past in their attempts to satisfy the demands--
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real or perceived——of their districts or of the parents of their students.’i"
Tn answer to .another questionAas to whether USMES really is én'intégrétéd;fi
approach to the teaching of math; science and social studies, the ovef-‘ .
whelming response from teachefs was "yes.'" Only one person issued a ﬁeg-v 
ative response. Several teachersknqtedhphat it depended on the gni;. e

is interesting to note that, although the teachers considered USMES an inﬁéf?

grated approach, they had no difficulty separating out the variou5‘¢6ntentf{fﬁ

areas. »

Results from the Program Monitoring Forms: How Were USMES Teachers USing
the Program in Their Classes?

The Program Monitoring Forms shown in Appendix C were completed and
returned by 79% (83/105) of those USMES development and implgmentatipn‘ ;‘_fjl
.teachers reported to have used at least one USMES unit during the 19737?4'1' i
academic,yea;.. Collectivelyj_;héir response# weré based‘On 24 differenﬁw:  ,*9
units. The results are summarized below, question by question. |

Question 1, 2, and 3 dealt with issues of vital concern to teachers;
issues expressed to us repeatédly during our interviews,with them ﬁhe preé"”
vious‘Spring. They are: how do you introduce a challenge;'and once it

is introdﬁced, how do you set realistic and meaningful goalé?

uestion l: How was the unit you are presentl
y P y
working on introduced to the students?

After studying the responses to this question from 83 questioﬁhairés,
it seemed obvious to us that only rarely did any of the challeﬁges arise
initially out of concerns expressed by the children. Rather, as in most
classroom teaching, the USMES tegchers either contrived situations and

hoped that, as a result, the problem would arise, or they posed the problem ‘
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to the children directly. The ways in which the situations were "set-up"
varied so greatly that it was impossible for us to draw generalizations
without presenting a distorted picture.

Question 2: What were some of the typical student
reactions to the unit?

Generally, student reactions to the unit were fepbrted to be very favor-
able. Excitement, entﬁusiasm,.and enjoyment were reactiong noted by many
teachers. In'responding to Question 2,.on1y a few teachers c;ted boredom,
confusion, or disintérest. Some of the more detailed responses noted a
variation of student reactions over the course of the unit and/or between
one child and another.

Question 3a: What were your goals for this unit?

\ Question 3bs How did the students define the challenge
for their situation? '

Extreme vari;bility across responses was quite evident in the teachers'
answers to this goal setting questi&n.’.lndeed, considerable diversity in
responses to Questions 3a and 3b was expected among teachers who were using
different units. However, some tea?hers identified general goals; others
ciﬁed specific behavioral objectives. Many answers did not really address

the ﬁuestions. Perhaps soﬁe of the teacher respondents were nat‘sdre of their
goals or their students' goals for the unit; instead they responded to Ques-
tion 3a and 3b by listing the teaching/learning activites or by elaborating
on their responses to Questidn 2.

To afford the reader a picture of the broad scope of the methods which
the teacﬁers used to present the unit and of the wide range of student reac-

tions to the challenge, we have chosen to present a cross-section of the tea-

chers responses to Questions l, 2, and 3. We further decided not to take a
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random sample of responses, but to deliberately select answers which illus-
trate the variation in content, length, and depth of teacher responses
within one unit (Describing People), across several units, and across
grade levels. 1In additidn, we decided to present selected answers for
Questions 1, 2, and 3 from the same teacher, to give some notion of how
the goals may or may not relate to the method of introducing the challenge.'
The sample responses are shown in Table 4.

In reviewing the teachers' responses to the 11 open-ended questions
on the Program Monitoring Form, we noted with interest that no differences
in the teacher responses could be attributed to eithér grade level or unit
factors. (The only exception to this observation appeared in the responses
to Question 9: From the teachers' view, the content emphases on math,
science and social science and the resulting attitude changes in the children
toward these subjects were unit—dependenﬁ.) Further study of the answers
to Questions 4 through 11 on the Program Monitoring Form suggested that it
Qas two other factors which accounted for some of the differences in teacher
regponses: frequency of USMES usage, ahd teacher directiveness.

Question 4a: Did the children lose sight of the
goals during the unit?

Question 4b: 1If yes, ti  why in your opinion did
this occur?

Question 4 was the only item on the Program Monitoring!Form which e-
B ’ b i
licited consistent responses from the teachers. The overwhelming majority

felt that the students did lose sight of the goals during the unit. Re-

sponses did not differ by unit or by grade level. Both lower and upper
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TABLE 4

Selected Responses From USMES Teachers to Questions
From the Program Nonitoring Form

K

Lo L

Question i How was

the unit you are pre-
sently working on in-
troduced to the stu-

dents?

Question 2: What, were

~ some of the typical

student reactions to
the unit?

Question 3a: What were

your goals for, this
nmit! -

Question 3b: How did the

students define the chal.
lenge for their situation?

Deseribing 12
- people

I introduced describ-
{ng people by motiva-
ting the children to
develop games using
descriptive tems.

The children enjoyed
the unit tremendousa
ly. They were fas-
cinated by the ways
and terns in which
each of them, as well -
as others could be
described, The chil.
dren wanted to make
graphs as a result
of some of their

* findings.

They defined their particu.
lar challenge as an, inter-
esting, workable, and a
problem solving technique
which they hoped to master-
by themselves,

-~ Describing 3
-~ people

Ve were talking about
TuV, shows and es-
pecially police stor
ies, They mentioned
a local store being

~held up and how the

police caught the
robbers because the
owner identified and
described them,

. scriptive words,

Some of the identify.
ing factors they
brought up were hil
arious, They had
small arguments over
which parts of a de.
scription were best
and would help the
most in identification
Being third graders
they thought it fun
to play police, They
were really excellent
in their choice of de.

To teach the children
to be more observant.
To notice more in the
environment, To ine
crease their vocabu-
lary, To make them
more aware of other

-persons, places and

things about them,

At first, they considered
it a game. But as we pro-
gressed into the unit they

.could see that they all a.

greed that it was something

they could do themselves .

and that sometime it might

turn to their advantage to

be able to recognize someone

or some object, We more or

less stayed with describing

people more than anything 5 8 ’
else,



TABLE & (Gont.)

s,
(4

yestion 1: Hov was ion 2 ion Jar
Q v Question 2 What were  Question Ja: What were

the unit you are pre-
sently working on in-
troduced to the gtu-
dents?

some of the typical

student reactions to

the unit?

your goals for this
unit?

guestion 3b: How did the

students define the chals
lenge?

Describing 4.5

people

bsked one student to

go to another room and

bring back a blue
eyed, brown halred
person, Immediate re-
' sponse wase "o
didn't tell us enoughs
Started small groups

to write descriptions
of the person I had

sent for.

Ranged from boredon
at times to high ex-
¢itement at others,

To teach vnit chal-
lenge to introduc?
USHES appuvach to the
children, v have
children experience
"earning" as opposed
to traditional educa-
tion, Have children
experience problen
solving situationss

To describe someone using
a list of good descriptions
and the fevest (descrip-
tions),

Describing
people

Ve had been working on

adjectives by listing
characteristics of
people, Played sit
down game with charac-
teristics chosen to
describe a person

Excitement,

To present a real life
problem and finding ways
to solve problems,

"That's easy."

Describing
people

We were working on a
unit on the human body,
One of the counselors
came in on the pre-
tense of finding out
some " information.

When she left I had
the children to de-
scribe her, She re-
turned later and had

. changed clothes. We

discussed the fact

‘that we all tend to
 describe clothing

The children were enthu-

siastic and made com-
ments to the effect
that they couldn't wait
for Thursday and Fri-
day to come, (USHES
days).

nrit:‘naﬁn]n; S S

My main goal was for the
children to become more

observant of people and

their individual charac-
teristics,

The students worked to ob-
tain the § characteristics
bhey deemed to be the very
best characteristics with
which to describe a person
When they established thes
5 characteristics they the
went on to clarify exactly
what they meant by each one.
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TABLE 4 ‘Contnz

Question 1; How was

the unit you are pre- -
sently working on in-
troduced to the stu-
dents?

Question 2: What were  (uestion Ja: What were  Question b: How did the

some. of the typical

‘student reactions to

the ynit?

your goals for this unit?

students define the chal~’
lenge?

it

Learning

)

It was introduced after
a test, by asking how
could they have done
better on the test--
this led to the dis-
cussion of different
ways of learning,

Some were very confused~

some very enthusiastic

about testing each othet.

To have each child sat-
isfied that he had com-
pleted his testing and
had some results that
had a value to him,

Most of them got learning
and teaching concepts con-
fuseds Their learning in-
volved different methods
of presenting materials
Like teaching,

Ways of
Laarning

8

The students have been
exposed to many ways of
learning (assumed) this
year, The teacher and
the students thought
that it would be nice

to explore the possibil.
ity of learning content
by means of creative
problen-solving.

The unit was begun dur.
ing the last two weeks
of the school year, The
students are very ex-
cited about learning
content and having fun
in the meantime,

To deliberate techniques
for the production of
new ideas and idea-com-
binations.

How can we learn content
and still be creative.

To produce new ideas con-

sciously and 8eliberate-

ly without waiting for an
unpredictable inspiration,

Learning

8

The teacher asked the
stydents if they had
ever studied percent,
Since so few students
had, the teacher asked
the class how they
thought they could
best learn about per-
cent, The discussion
then went to a more
general one about how
they learned anything .

“best, The class de- -

cided to run‘an experi-

Dot ahad b laarning,

Very competitive,
highly motivated to
learn about percent,
very interested in
how they learn. best,
more task oriented
than, with previous
units. (These are
Low ability classes.)

A

To have these low abil.
ity students analyze
their learning process
and to apply whi they
found out about how -
they learned in future
situations, To teach
the basic concepts of
percent.

After the more general dis-
cussion on learning, the
experiment was congucted on
Learning the concepts of
percent, They identified

4 or 5 ways to learn such
as tapes and films, games,
learning centers, applica-
tions. '
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guestion [+ How was

the unit you are pre-
sently working on in-
troduced to the stu-

guestion 2 What were

some of the typical
student reactions to
the unit?

Question Ja:  What were Question 3b: How did the

your goals for this unit? students define the chal-

lenge?

Unit  (rade " dents?
Growing ) The challenge - Grow- ALl the students For each child to To be a syccess to grow
plants ing a plant for their  really enjoyed work- really learn the parts  their plants for Mother's
Mother's Day gift. ing with the plants, and their functions of . Day.
Discussed different taking care of them a plant, Each one had
things that would be and watching them to take care of his or
nice for their moth- over the period of her plant. But the
ers, something that time, In the end each  main goal was for each
their mother could child was so proud of child to survive.
keep over a long per-  the plants.
iod of time,
Growing 3 Discussion of plants Much excitement and in-  Appreciation of plants  How to grow plants at school
“plants in the classroom, hav-  terest. and caring for a school  school. Bake sale to earn
ing a garden at school | garden, " money to buy plants (pro-
ceeds: $93,00), Plant
. sale (proceeds: $55.00), 1
S —— o [
Nature 5 Nature walk through They liked the study To develop a site to To preserve and to study |
area woods behind school very nuch and were ex-  serve as a laboratory the natural life of an area
(Nature with students record-  cited about it, They  for outdoor investigas  behind the school and to
trails) ing observations (they ~ would stay after school  tionms To increase the nake a place where people
used § senses and had  or do extra work at students' awareness of  can enjoy themselves and
had previous training  home, They especially ~ natures To function as learn about nature,
in observing). Liked being outside, the setting for a cut- '
One student invited the  riculum enrichment pro-
class for a walking gram
hike to her home to
study tree identifica-
tion, terracing, plant
identification, e
Nature 7 How could we make a Generally very enthusi-  To make a nature trail,  We have quite a bit of Land
trail place at school to ~ astic - wanted to go To label trees. To make surrounding the school which:

help others and our-
selves learn about
nature?

outside and start look-
ing for a place immedi-
ately,

“learning centers along.

the trail - ran out of
time v 8

is forest, They thought of

a nature trail and wanted to
explore the woods for the

best place, They were eager
to have a trail and take :
other classes through the .. 64;;
area and teach about what -
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grade teachers felt that their students became distracted solving minor
or tangent problems which took them away from their overall goals.
"They tend to keep discovering new problems
before any are solved and have trouble es-

tablishing priorities.”

"Yes, some of the sub-challenges became more
exciting than the original problem.'

"puey got carried away with inventing drinks

and forgot to find a best drink. Besides, it

was more fun than-wrestling with the other as-

pects of the problem."
When asked why the childreﬁ lost sight of the goals, many lower grade
teachers commented that this happened because the children were young,

and they constantly needed to be reminded of where they were going.

"Of course they did--by virtue of age (6-7
year olds), and the nature of the beast."

""Young age of children. They were more in-
terasted in experimenting with sound."

Question 5: How often and in what situations
was refocusing required during
the unit? -

In responding to Question 5, most teachers agreed that they had to
redirect their students' attention toward the goals of the unit, but how
often they were required to do this depended on the frequency each teacher
used the USMES unit. If the students worked on the unit daily; refocusing
was necessary only infrequentlys; if USMES was used only once a week, re-
focusing was required at each meeting.

""When several days elapsed between USMES sessions,
a general review was needed to refocus students'

thoughts toward goals and challenges."

"It would be great if this were a unit used each
day rather than twice a week.'
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"Yes, after vacadtions, camping for a week,

and other special events which were so time

consuming that we didn't have time for USMES."

"Yes, after long vacation lapses."

Question 6a: Were there fluctuations in stu-
dent interest during the work

on the unit?

Question 6b: 1f yes, please explain at what
points these occurred.

Thé value which USMES teachers attached to intensive use of USMES was
certainly one of the strongest issues to’come out of the Program Mbnitoring
Form. In responding to Question 6, many teachers commented on the nec-
cesity of 225 spreading an USMES unit over a long period of time. They
recommended that once a unit is started, it should be done often, not

merely once a week.

"More interest was apparent when sessions
were scheduled closer together."

"I feel that student enthusiasm would have
been more favorable had the unit been pre-
sented in a more concise manner. Time lapses
between sessions caused a break in continuity
and lessened student interest."

Apparently much enthusiasm was generated at the start of a unit, and
the approaching solution of the problem appeared also to be reinforcing.
But during lapses of time, whether vacations, or time intervals from "USMES
day' to "USMES day,'" the reinforcement declined. This time factor and the
nature of the activity being pursued were the two most frequent reasons
given for fluctuations in interest as the unit progressed.

Interest in USMES was greatest when children were involved in physical .

projects: working with tools; going to other classrooms to collect data;

going outside the school for nature walks. However, it appeared that once
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these activities were completed, children lost interest.

"Interest lagged when we were not actually
doing mixing or testing or selling.'

"People who raised plants soon got bored.
Once containers were built, simply observing
became much less exciting."

"(Interest lagged) during more pedestrian
labors which required time, patience, and
accuracy, such as measuring.'

"During graphing."

"Children are happier in units that involve
physical activity. The nitty-gritty or

writing down and tabulating turns them off."

"USMES was fun when we built cages, but after
that it got boring."

Question 7: If the children hit -any impasses
during the unit, at what points
did this occur and how was the
impasse overcome?

Some responses to Question.7 were relevant and some were merely
repégg;;;;éiof the responses to Questions 4 and 6. Children hit an
impasse during a unit when they lost sight of the major goal or when they
completed the physical activity coﬁponents of a unit. Other teachers
added-that an impasse arose when it appeared that no progress wasﬂbeing
made, or when groups could not work together, or when the children lacked
the specific skills needed to continue working toward a solution. These
comments applied to both lower and upper grades. Those teachers who .
reported a halt in unit progress due to "510w-going," or to lack of stu-
dent skills dsually resbﬁnded to the impasse by being directive. All
of these teachers agreed that some additional brogress recaptured the

children's interest in the problem. Some of these teachers commented that,

in retrospect, they should have been more directive at these points to

o 67
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help the children deal with their frustrations.

Reports of frustration and comments on the need for more structure
were by no means universal, however. Some classes, apparently because of
the make-up of the groups or because of previous experience working in
groups, did not encounter these really frustrating experiences. It could
also be that some teachers were more sensitive to the students' approaching
sense of frustration and were more directive, consciously or unconsciously,
at these points. One teacher who was aware of his intervention noted:

"Sometimes the teacher needs to be directive.
He shouldn't be inhibited by the 'USMES
approach'."
Question 8: Please explain the nature and ex-
tent of any student comments or
- criticisms on your present USMES
unit and/or the USMES approach in
general.

Teachers' reports of students' comments oOr criticisms of USMES were

solicited in Question 8. There can be no doubt that in the teachers' view,
. . 1
USMES generated a high level of excitement and enthusiasm in their stu-

dents. -

A1]l comments were positive, since the units
were student. initiated and student run."

nstudents ask for USMES time and think of it
as a 'fun' activity."

Children really love the unit. They es-
pecially enjoy doing it themselves."

The instances of a child not liking an USMES unit were rare. Out of 83

. \ . . .
questionnaires, there were only & teachers who said that a small minority

of the class was uninvolved. They further noted that these same children
remained uninvolved in most other classroom activities as well. As we

noted previously in this report, some parts of the unit were reportedly
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more popular than others. But in the overall, one must conclude that
the USMES units were popular activities for at least part of the time.
Question 9: Have you noticed any attitude

change (4, =) in the children-

towards math, science, social

studies, or any other subject

since the children began work

on the USMES unit?

~ Whether or not this student enthusiasm and excitement witl USMES was

accompanied by changes in their attitudes toward specific subjects or
toward school in general was an issue which elicited a variety of teacher
comments. (We had also asked teachers to respond to this issue during
our on site interviews. Their comments then were equally diverse.) None-
theless, sume meaningful response categories can be summarized.

The majority of teachers noted positive changes in student attituaes
toward specific subjects, but not all subjects. Some teachers expressed
the view that selective changes occurred when the various units emphasized
a different subject. Some units, for example, stress math and others

science. None were seen to emphasize social studies.

"The unit afforded a lot of math, and even the
slower children showed a positive attitude."

"Math would be a plus. Not sure on other
subjects."

"Yes, particularly in the maintenance of
computation skills. Students accepted this
as part of the challenge and not 'math work!'."

"Some of the children hated math when they came
in the fall. To date, I have the best math
class I've ever had."

"Definitely yes. More interest expressed par-
ticularly in the science area.'

"Social studies teacher notes they are more
eager to make decisions about things."
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A few teachers reported that more general attitude changes toward

school had occurred in the children since they began working on an USMES
unite.

"I have noticed a positive attitude toward school
in general.," :

About 25% of the teachers saw no change in the children's attitudes,
either toward speciﬁic subjects or toward school in general.

"I have noticed no change in attitude at all."

"No. They are enthused about the unit, but. I
can't see any carry-over into the other subjects.'

“Their attitude towards these things is good when
they are working on the USMES project. I've not
seen that this runs over to their regular math
class." '
"Not really."

The remainder of the responses to Question 9 came from teachers in

schools which departmentalized. Usually each of these teachers would speak

g

to his particu%ar subject, but felt he zouldn't speak to others. Again, .
many of these teachers noted positive changes toward their subjects. Others
did not speak of attitude change. /
"I only teach science."
''We have separate classes for these subjeéts."
Question 10: Were there any activities in the
unit which posed special problems’
for you, the teacher, as a class-
room manager? Please explain.
Questions 10 and 11 dealt with different facets of the same topic--

special needs or problems of the teacher ustng;ﬁSMES. The responses to

Question 10 were quite consistent. Fully three-quarters of the teachers
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encountered at least 'some difficulty managing the children in small groups
or during individual USMES activities, especially in the Design Lab.

"It was hard to be with all the groups at the same
time. "

"It was difficult to guide small group activity.
The children were not 1ndependent enough to work

with only limited guidance."

"I definitely found' the need to have more than
one adult in the lab because of safety reasons."

This last comment was echoed repeatedly by USMES‘teachers, both in their
responses to the Program Monitoring Form and during our interviews. |
About 25% of the teachers said they had no special problems of class-
room management with USMES. There could be many reasons for thiss soge
groups of éhildren work better together; some teachers can tolerate more
noise and confusion; some principals are more understanﬁing of the pro-
gram's need to operate a "freer' classroom. It is also possible, however,
that once children and teachers have been through several uniés, and ex-
pectations are known, things run more smoothly. 1In Qiew of the concern
expressed by such a large number of teachers, the special problems of class~
room management for USMES appears to-be an area in need of further study
and increased attention at USMES Training Workshops. , ' e
| Question 1l: Were there any special needs ‘that
this unit required such as materials,
teacher preparation, teacher aides,
etce?
Questibn 11 tended ‘to elicit more specific needs. Most teachers re-
sponded by providing a list nf materials needed for their unit: rain
guage, newspapers, radio, thermometers, cotton fabric; yarn, nee31es,

staples, etc. The collective list would consume pages if all. items were

included. 71
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Some of the teachers who were using units which emphaéizéd science
mentioned their need for greater technical background. (They did not
ask for more papers on the subject; they simpl?‘Eafé Ehe§ needed more
background.) Several teachers mentioned the need for a list of resource
people in the community who could be called upon for help.

About 20% of the teachgrs replied that they needed to spend more time
for preparation when USMES was being used. This increased preparation
time was needed not only to learn background material for the unit, but
also to collect tools and materials with which to work. Yet, there was
no evidence that the increased time for preparation would deter these
teachers from using the USMES program.

"It did take a lot of preparation time! But I
have learned as much as the children!!"

The answers to the 11 open-ended questions on the Program Monitoring °
Form were diverse, and analysis of responses to several questions per-
mitted little more than g;oss categorization. However, several points
were made with great frequency, and these, in particular, seem worthy
of added note.

We think there can be no doubt that despite difficulties? the teachers
who responded to this questionnaire enjoyed using USMES. This was probably
due in large part to a factor of self-selection, but none-the-less, they
have found the program workable, profitable for children, and professionally
stimulating to themselves, Children also looked forward to "USMES daye"

As we pointed our previously, the children particularly enjoyed the physical
activities which accompany the program.

\

There are several basic problems which emerge from the responses: how
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to schedule USMES for optimum value; now to manage a whole class of
children either in or outside the classroom; how to collect the materials
énd information naeded for a unit so that teacher's preparation time is
cut down. .Resolution of tbese 3 issues would make the program, not only
manageable for the teachers, bug potentially more profitable for the
~children.

The last page of the Program Monitoring Form consisted of a list of
activities. Each teacher was asked to check the amount of emphasis given
that activity by the particular unit on which he was working. (Cf. Appen-
dix C.) These checké were collated, first by unit, and then by activity.
We decided to include the analysis by activity, rather than by unit, since
it gives the reader some idea of the proportion of emphasis placed on a
particular activity across a variety of USMES units. For example, is '"co-
operation among peers' an integral part of all USMES units or is it
specific to one? A glance at the data .wveals that it is an integral part
of all.USMES; 979 of the teachers checked the last 2 columns ("heavy em~
phasis!). Conversly "memorizing'" appears not to be a strong component of
USMES; across all '"challenges" or units, only 14% of the teachers felt

USMES placed heavy embhasis on that activity.
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The following is a list of all activities, ranked in order of the
combined percentages of teacher responses in the last 2 columns (‘'heavy

emphasis'’).,

Co-operation améng peers ' 97%
Responsibility for cwn actions 81%
Oral Communication 80%
Problem Solving 697
Measuring - ‘ 66%
Making Charts 63%
Tallying 61%
Writing | 60%
B Addition T 58%
Graphing - 55%
Science 53%
Subtraction 51%
Multiplication 43%
Reading S 35%
Competition among peers 349,
Fractions 32%
Divisgion 25%
Using Money 247
Geography L7%
Memorizing 147
listory : 5%
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This list does not present many surprises and most of the responses
can be readily e*plained. One response which will need further study is
the item indicating that only 53% of the teachers feel USMES places a
heavy emphasis on "Science.! Perhaps definition of the term is needed.
Or perhéps this confirms a comment we heard several times in our inter-
views: "USMES teaches the scientific method, but not the content of science."
This issue needs clarification, and it should be addressed in next year's

evaluation.

Results from the Classroom Activity Analysis Forms: What Student Be-
haviors Were Observed most Frequently in USMES Classes ‘and in Control
Math or Science Classes?

A. Exﬁgcted Differences in Learning Activities for USMES Versus Control
Classes

The ééhtraIVStaff notes that the USMES program is '"an important new
style of education' (March, 1974, p. 1). This assertion is based in part
on the premise that teachers and students using USMES engage in very
different teaching/lcarning patterns from those activity pattérhs found
in non-USMES classrooms.

The developers contend that, in learning the process of real problem
solving, "students themselves, not the téacher, must analyze the problem,
choose the variables that should be investigated, :¢z2arch out the facts,
and judge the correctness of the hypotheses and conclusions' (March, 1974,
pe 2). 1In the USMES mode of learning, the teacher takes on a new role--
that of coordinator/collabciator-~rather than the director's role typicél—
ly portrayed by classroom teachers. Thus, USMES students are expected to
engage in active, hands-on, ''learning-by-doing." The ''real problem' which
the students tackle is supposed to provide a focus for various student

activities: «collecting real data; constructing measuring instruments,
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scale models, and test equipment; trying out suggested imporvements; pre-
paring reports or summaries of their work; presenting their findings to
the proper audiences. Furthermore, the developers contend that progress,
toward a solution to an USMES problem requires the efforts of groups of
students, not just that of an individual student wofking aloﬁg. By com-
parison, children in control classes would be expected to exhibit more
passive, structured, teacher-directed, and teacher-dominated tehaviors.

B. Procedures for theiobservation of Student Behaviors

The Classroom Activity Analysis form shown in Appendix D was developeq
by Susan Rogers, a member of the USMES Evaluation Team, to enaBle assess-
ment of differences in the patterns of activities for USMES versus con-
trol classes. The categories on the form represent classes of student
behaviorshwhich could be observed in an elementary school classroom. The
form underwent successive revisions and pilot-testing over a period of two
years in USMES and non-USMES classrooms.

Observers were trained for their proper use of the form. Upon en-
tering the classroom, the observer conducted sefeh rounds of observations.
Each round could take anywhere from a few seconds, if all the children
were doing the same activity, to a maximum of five minutes. To insure
a uniform time sampling procedure, the time period between the start of
each&f?und was set at five minutes. During each round, the observer was
tonlook at each child as if taking a snapshot, then tally for each student
that behavior category on the form which best described what the child was
doing. Lists of observable student behaviors in each category accompany

the Classroom Activity Analysis Form in Appendix D.
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" TABLE 5

Results of the 1973-74 Classroom Activity Analysis: Percentages of Observers'
Tallies in 28 Student Behavior Ccategories During Fall, Winter, and
Spring Observation Periods for USMES Control Classes

' Observation Period - FALL . WINTER ~__SPRING
= USMES USMES USMES = USMES _
;*Treatment Group Imp. Control | Dev. Imp. ° Control | Imp. Control
* Number of Classes oy a0 law o © 1 ) (3
; Category of Student Behavior Percentages of Tallies in Each Category '
1. Measures ) 1.2 0.0 1.8 2.0 0.0 2.5 | 0.6 :
2. Counts : 0.0 0.t 1.2 0.9 0.0 0.9 0.0
3. Constructs 7.9 . 0.4 ) 11.6 0.0 0.0 2.8 0.0
4. Assembles 4.5 . 0.0 3.0 0.0 0.0 1.8 0.0
5. Tests/Experiments 18.4 - 0.8 1.3 2.1 5.7 4.0 0.0
6. Calculates 8.2 11.7 0.9 1.9 10.6 . 0.6 12,7ff
7. Records Data 6.2 1.8 1.1 6.5 0.2 2.3 0.0‘f
8. Writes/Illustrates ' 0.2 0.2 5.6 2.5 4,1 3.9 0.0.{
9. Writes (pre-structured) 0.4 5.7 2.1 0.0 6.1 0.0 6.3
10. Reads How-To-Cards 0.2 0.0 0.8 0.0 0.0 0.1 0.0 @
11. Reads-Task | ’ 0.1 1.9 2.8 bo7 0.8 bed 0.043
12. Free Reading, Writing, Drawing 0.5. ‘0.9 3.4 2.2 1.2 1.2 0.6?&
13. Messes Around with Materials 1.1 1.2 1.3 0.1 0.9 1.4 0.0
l4. Talks to Another-Task 2.2 1.0 2.8 3.2 3.5 be6 3.9‘§
15. Talks to Another-Social 3.8 bo7 1.5 3.2 7.2 bel 8.0;&
16. Small Grbup:Task 2.3 0.3 ‘12,4 0.0 1.4 l.4 0.05%
17. Small Group-Social 1.1 1.9 0.1 .~ 0.0 0.0 0.0 0.0 :
18, Gives Pre-structured Info to 0.6 1.5 0.5 1.0 2.3 1.8 9.4‘{
Teacher : S
19. Gives Original Info to Teacher 3.3 0.8 1.3 2.2 F.7 6.1-; 0.0 ;
20. Seeks Info from Teacher 2.9 3.2 2.0 1.7 247 2.6 - 3.2f
21. Talks to Teacher, Social ~ 0.2 0.4 0.3 2.3 0.0 0.1 0.0 -
22, Takes ™art in Class Discussion, 4.9 11.2 6.7 17.1 Lo 8.7 10.7.
Presentation B
23. Listen/Look at Child 7.3 1.9 4.8 13.2 4.2 2.7 2.3
o4. Listen/Look at Small Group 1.4 7.2 1.2 2.1 1.2 0.3 0.0
5. Listen/Luok at Class 2.3 2.6 7.2 3.2 0.4 0.5 1.9
26. Listen/Look at Teacher 4.1  31.0 | 13.2 21.0 30.1 28.4  26.3
27. Collecting Material/Maintenance 2.6 4.6 bo?2 0.7 2.0 2.8 3.5
28. Resting/Waiting/Fooling Around’ 2.2 2.6 4.9 6.2 9.1 10,3 1l.1°
‘Total Percentages o1 100.2 | 100.0 100.0 99.8 | 100.2 99.9"
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Nert, for each record set containing the tallies of an
observer for one visit to one classroom, the frequencies
were averaged across the seven rounds.

If more than one observation was done in a classroom

‘during the Fall, Winter, or Spring, one set in each of

these periods waS~randpmly selected to use in the analysis.
For each group (USMES Impiementation, Control, and USMES
Development) during each observation period, the behavior
frequencies averaged across rounds were then averaged for
groups within periods.

These average frequencies were expressed as percentages

of total frequencies for each group in each seasonal period.

C. Results of Classroom Activity Analysis

Table 5 presents these relative frequencies of student behaviors for the

USMES Implementation and control classes during the Fall, Winter and Spring

observation periods, and for the USMES Development classes which were ob-

served only dyring the Winter. The vesults for USMES classes tend to indi-

cate that:

(a)

In the Fail, presumably at the beginning of an USMES unit,
much class time was spent on constructing,vassembling, and
especially on testing/experimenting, but also on calcula-
ting and recording data. Th;se "hands-on" activities, which
were related to preparation for, and engagement in, the

data collection process, consumed almost half (45%) of the
time during which 9 sample USMES Implementation classes

were observed. The percentage of time spent on these

79




Some

classes.

(b)

‘()

(d)
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activities by USMES Implementation classes tended to
diminish considerably from Fall to Winter and from

Winter to Spring.

As the amount of time spent on the activities mentioned
above in "a'" diminished over the school year, the follow-
ing behaviors were observed more frequently in the USMES
classes: writes/illustrates; reads-taskj fre¢z reading,
writing, drawing; small group-task (for development classes
only); takes part in class discussion/presentation; listen/
look at class; listen/look at teacher, film, or lecture;
and resting/waiting/fooling around.

Children.;n USMES Development classes spent significant
amounts of time during the wintér observation period in

the processes of constructing and working in small groups.
Acéordingly, they spent proportionately less time listen-
ing to and looking at the teacher. (See lines 3, 16, and
26 of Table 5.) *

The amount of time students spent using How~To-Cards was
negligible. This result from line 10 of Table 5 corrobor-

ates the result of our teacher interviews on this point.

interesting patterns of activities are noteworthy for the control

The results in Table 5 seem to indicate that:

(a)

The children in USMES classes spent more time measuring,
constructing, assembling, testing/experimenting, andlre-
cording data. This difference between USMES and control
classes in time spent on physical activity was especially

pronounced in the Fall observation period.
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(b) USMES students engaged in calculation to an appreciable
degree during USMES classtime only in the Fall. The
control students had a sustained emphasis on calculation,
probably basic skills work in arithmetic.

(c) USMES Implementation classes spent virtually no time in
any observation period on pre-structured writing during
USMES. class ﬁime, and the USMES Déyelopment.classes de-
voted only 2.1% of their time during the Wintef observa-
tions to pre-structured writing. However, control class' .
children over the school year consistently spent about
6% of their observed class time on pre-structured writing
in workbooks or on workshéer. These results appear in

- line 9 of Table 5.

(d) Line 15 of Table 5 suggests that during Winter and Spring

observations about twice as much time as USMES children

in one-to-one verbal interaction with their peers on social
, f socia’

issues.

(e) As it was pointed out earlier in this report, the results

on line 18 suggest that control teachers were using consider-
able amounts of Class time in the Spring for review for co;—
trol stﬁdenfs were then giving appreciably more pre-struc--
tured information to the teacher. The Spring column of line
19 suggests that USMES implementation teacher were also

spending more time in review and/or summary, but here the

students are giving original information to their teachers.
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Line 22 §f Table 5 indicates that during the Fall observa-
tion period, control children spent considerably more

time taking part in class discussions or presentations
than children in USMES Implementation clasées. Thié_
pattern was reversed during the Winter when USMES Im-
plementation élass students spent 17% of the observed

time participating in class discussion or making presen-

tations to the class. Differences between USMES Imple-

mentation and control classes in this behavior category
were minimal’in the Springe.

Ghlldren in USMES Implementation classes spent appre-
ciably more tlﬁe listening to or lookLng at another child - .-
than control children did during the Fall and‘espec{ally
during the Winter observation periods. The group differ-
ence recorded in Spring fo; this ac£ivity was very slight;
These results éppear in line 23 of Table 5.

Not surprisingly, both USMES and control students Epent a
sizable percentage of time listening to and/or looking at
their teachers. (Seé line 26 of Table 5.) ‘More signifi-
cant, however, is the result that control studeﬁts spent
fully 31% of their observed time in the Fall listening to/
looking at the teacher, while USMES Implementation students
spent a much smaller percentage of their time (14%) in this
way. The difference dropped from a ratio of 2:1 in the
Fall (31% control versus 14% USMES), to a ratic of 3:2 in

the Winter (30% versus 21%), to a l:1 ratio in ;he Spring,
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with no appreciéble difference between USMES and control
classes (28% versus 26%). These results suggeét that,
in the beginning, USMES teachers did in fact adopt less
dominating roles. However, in the final stages of the
units, the USMESAteachers dominated class time to a much
greater extent than they did earlier in the schol year.
(The USMES entry on line 19 for the Spring observation
period showed a corresponding increase over thé previou;
period.)

(i) A final observation suggested by the data on line 28 of
.Table 5 is that both USMES and ;ontrol students spent
increasingly more time unproductively "'resting/waiting/

fooiing," as the school year progressed.

Chapter Summary

USMES teachers varied considerably in how they used the USMES program.
The diversity in application of USMES seemed especially noteworthy with re-
specﬁ to two kinds of factors: (1) intensity of usage, and (2) teacher
.directiveness. Some USMES classes experienced Prief applications of the
program throughout the school year which others had their USMES time con-
centrated in intensive periods over a few months only. Many combinations
of levels of intensity and duration of usage were reported by the USMES
sample teachers, and indeed the total number of hours they feportedly spent
on USMES during the year rang.< from 8 to 108.

Teachers' responses to.the Program Monitoring Form and some.of their

comments during on-site interviews suggested that the factor of teacher

directiveness could account for.much of the additional observed and reported
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variations in their application of the USMES program. Variability in
teacher directiveness was evident (1) in the variety of ways teachers
reportedly introduced the USMES challenge to their students, (2) in the
statements of g;éis which the teachers established for their units, (3)
in teachers' comments as to why and when they had to‘redirect their stu-
dents' attention toward the primary unit challenge, and (4) in the tea-
chers' assessments of the impact USMES usage has had on their teaching
overall.

Treatments and dosages could not be manipulated or controlled by the
evaluators. The appliﬁations of USMES were diverse, and one can only
assume that the control classes also represented much variety in their
teaching/learning experiences. However, our results from the Classroom
Activity Analysis reported above indicated that there were clearly dis-
tinguishable differences in the general patterns of activities which chac-
terize USMES and those which characterize the contfol classes over the
school year; Durihg the Fall especially, USMES children spent a much
larger portion of their time engaging in physical,'”handsion" activities,
in testing and exéerimenting, and in collecting data. As the amount of
time USMES classes spent on these activities diminished over the school
year, increased amounts of time were devoted to the following behaviors:
writing/illustrating; readiné—task; free reading, writing, drawing; taking
part in class discussion/presentation; looking/listening to other children
and to the teacher. Control classes.showed greater consistency in :he
patterns of student behaviors over the school year. Control students had
a sﬁstained emphasis on more structured, teacher-dominated activities:

calculating; pre-structured writing in workbooks or on worksheets; and
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listening to/looking at the teacher.
éharters and Jones' (1973) caveat "On the Risk of Appraising Non-
Events in Program Evaluation" wag cited in_the intfoductiQn to this re-
port. The foregoing discussion on the ch;facteristics of USMES and
control classes constitutes the USMES Evaluation Team's attempt to pro-
.- " ceed to level 4, the most rigorous levei of comprehensive program de-
scription urged by Charters and Jones: ‘

"The manifest purpose of the teacher's role
performance is to produce learning in students,
but this cannot happen directly. The best

the teacher can do is to induce statements to
enpage in activities deemed instrumental to

the covert psychological processes he hopes

to affect. It is the student's own activities
and experiences that are most immediately re-
lated to learning outcomes,-...and it is of no
small importance for program evaluators to
attempt to describe or measure the school's
educational program as experienced and enacted
by students.'" (Charters & Jones, 1972, pp. 6-7.)

[ —
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CHAPTER IV

THE EFFECTS OF USMES ON STUDENT PERFORMANCE TN PROBLEM
SOLVING AND BASIC SKILLS

Two kinds of data were drawn upon in the development of this chapter
on the effects which the USMES program had upon its students. First,
teacher perceptions of the program's effects on students were documented
from interviews conducted during site visitations by the evaluation team.
Second, student performance data in Ehe areas of basic skills and problem
solving were analyzed and discussed. Seriou: limitations to the student
performance data were noted, along with recommendations for resolution of

these problems in future evaluation work.

Teacher Perceptions of Student Perforaahce

In order to assess the program from as many perspectives as possible,
we felt that teachers yould be questioned not only on their attitudes tpward
the USMES materials, the training workshops, etc., but a}so‘on their per-
ceptions of what was happening to student behavior as a result of the pro-
gram.

We inquired about those skills which USMES fostered or ignored, and
yet we tried to avoid leading questions about specific kinds of skills;
we encouraged the teachers to talk freely about those behavioral aspects
of the child which were being developed or ignored under the influence of
the program. We were impressed by the consistancy of their responses, re-
gardless of the interviewer.

The list of skills fostered by the classroom use of USMES, according
to the teachers' perceptions, is quite long and can best be reiated to th.e

reader by grouping them into the following categories:

(a) Most basic math/measurement skills: geometry, fractions,
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_.zadditions, subtractions, graphing.
This appears to contradict another statement of the teachers--that USMES
does not replace math, and that basic skills must be taught first and then
applied to USMES projects. Nevertheless, the above statement was made
repeatedly. No teacher we interviewed felt "~ sragram did not help
foster these skills. Many fglt they encourage i chese behaviors even when
not using the prcgram, but admitted nonetheless that the program was still
helpful in supporting these skills. v
(b) Work-study skills: evaluation, analyzing, synthesizing,
use of the scientific method, ability to think, decisipn
making, inquirye.
(c) Socialization skills: working together in groups, foster-
ing of cooéeration rather than competition in trying to
Sungw;roblems.
while the interviewers anticipated such responses as listed under category .
#1, these tended noﬁ to be the skills the teachers felt to be the most im-
portant. Rather their first response usually tended to be: '"it fosters

problem solving in the broadest sense,' 'encourages group processes,'

"decision making," 'a sense of cooperation.'" While these are direct quotes
from some interviews, these same ideas were given over and oQér. |
(d) The development of a sense of confidence in the child. He
experiments without a fear of failure. He senses accomp-
lishment from #he success he achieves. USMES develops per-
serverence in the child. .
(e) Wider definition of learning. Several tea;hers_indicated

that children are learnirg thai ihe whole world can be'a "~
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classroom..sthat leatning is not confined to the four
walls of the classroom. |

None of the teachers felt that any specific skills were being totally
ignored since, they reasoned, any skill can be built into the units. How-
ever, they did sense some weaknesses in the program, weaknesses which
might well be discussed here:

One limitation, in their perceptions, is the kind of student who can
respond to USMES. Students must have a sufficient degree of self-direction
or ability'to assume some responsibility to cope with this piogram. Mature,
self-directed pupils do well ‘with USMES; the converse is also true. Some.
students not only do.not benefit, but would be better off using another pro-
grame Such sthents tend to look ét any unstructured program as free time.
For example, they cannot handle themselves in a Design Lab. They are unable
to think sf a problem worthy of solution, to say nothing of being able to
get enough direction to solve it. Another aspéct of this game set of per-
ceptions of the teachers is the feeling that this program is inappropriate
for inner-city students. The program is not relevant to their needs or
interests. Location is probably not the key factor, hoyeveE:”;This same
criticism was voiced by a tzacher in an impoverished setting.

Seeking a response as to whether or not USMES fosters a sense of re-
sponsibility in students, we asked the question whether students seem more
'reSpoﬁsible for their learningas a result of using USMES. A large number
of teachers felt that with USMES studenis must be reSpoﬁsible for their own
learning. Students formulate their own problgm and decide for themselves
how it is to be solved. The teaéher functions as a helper, not as a director.

88
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Another large segment of the teachers agreed that children seemed re-
sponsible for their learning, but were unwilling to say that it was the
USMES program which contrib%ted to his effect. In fact, some felt' this
would have happened in their classroom, even without USMES. Still ancther
group felt the program did not enhance responsibility, as their students
were not ready to accept responsibility for their learning. If these par-
ticular students had had the opportunity to be in USMES severuzl years in
successién, behavioral changes might have occurred. Within the space of
a year, however, noticeable changes did not occur.

Answefs to the question as to whether or not teachers encountered any
different kinds of discipline problems because of USMES followed directly
from the previous question on responsibility. The majority of teachers
said they observed no difference between the kinds of discipline problems
k.. had during USMES and during other classroom instruction. ‘Swae.even
cited a.lower rate of discipline problems during USMES because the students
were more actively involved, or 'too busy to cause any disturbances."
Where children would not assume respOnsibiliﬁy for their learning, how-
ever, frequent discipline problems did arise during USMES. To these chil-~
dren, unplanned time was "free time," and these students cannot handle
"free time'" coﬁstructively.

This brings us to the important questiQnS: What effect has USMES had
on children's behavior?...on teachers behavior? While we have alluded to
some of these éarlier, they are included here as well since it is important

to know what teachers feel are worth while changes in children and themselves.

QO
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(1) children enjoy learning more. They're excited about
school and working on their projects. They are not

bored, but rather are enthusiastic about everything they

do!

(2) Communication between children, between Children and
teachers, between children and parents has béen aided.
By explanation, the teachers commented that children
are excited aboutiﬁhat;they are doing and talk about
it. Some teachers and administrators volunteered that
parents also have commented on the children's éqthﬁsiasm
-over the program.

(3) The children's self-confidence is increased; they know
they can accomplich something. And because of this in-
creased self-confidence, they try new things..

(4) The students learn to use people other then the teacher
as resources. They recognize that they can also learn
from each other. |

With all these positive comments; the reader should be reminded that

these teacher judgements apply to some children only. For others, the

program seems to have few if any beneficial aspects.

Measurement of Students' Problem Solving Abilities

The primary objective of the USMES project is the enhancement of students'
problem solving abilities. The USMES approach requires that students them-
selves analyze a problem meaningful to them, identify variables or factors

relevant to the solution of the problem, collect pertinent data, use the

information to judge the correctness of the hypotheses, and for appropriate
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conclusions and recommendations.

A. Instrumentation

The Playground Problem was conceptualized according to the above
description of the problem solving process. This test requires that
students develop a plan for a playground which would serve the students
iﬁ their school. A catalogue of equipment, cost data, and measuring
instruments are given to the students along with the information that
they coﬁld spend up to $2,000. The test designed for administ.ation
to five children randomly selected from a class, who work as a group
toward the solution of the challenge. The Manual for the administration
of the Playground Problem is shown in Appendix E.

B. Scoring and Scorer Reliability

The scoring protocol developed for the Playground Prablem yielded
group scores on severai dic.onsions. The behavioral assessment included
rating scales of four aspects: motivation to accept the problem; commit-
ment to task; allocation of responsibilities for efficiency of manpower;
and the nature of group leadership. The cognitive assessment included
four summary rating scores on variable identification, measurement calcu-
lation and recording. The students drawingg of their proposed playgrounds
were aﬁalyzed to yield four product scores: scale, labels, landmarks, and
area designation. In summary then, 12 scores were derived from the scoring
protocol: four behavioral, four cognitive, and four product scores. - The
actual derivation of scores is described in the Scoring Manual shown in
Appeﬁdix F.

Two staff members scored the playground problems. Each worked indef

pendently to sccre the same ten, randomly selected, sets of text products.
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(Each set included an audio tape of students' answers to questions, stu-
dents' note papers, aand the students’ playground drgwing.) Having com-
pleted this scoring, the two staff members compared'ra£ings and discussed
any discrepancies. They established points of agreement on how they would
scoré various situations or varjous responses. Then the scorers proceeded
to complete the remainder of the scorimg without duplicating efforts and
with consultation only on difficult judgements.
C. Results

Sample classes were selected to include a cross section of grade levels,
USMES units, socioeconomic levels, and geographical areas within each of
the following treatment designations: ~ USMES Development classes (25); USMES
Implementation classes (18); and control classes (18) at the same grade
level in the same school as the Implementation classes. The Development
classes had no controls.

'Completepre- and post;test returns_were obtained for only 38 classes.
The distribution of these classes by treatment and by grade level is shown
in Table 6.

1. Behavioral Aspects. Distributions of pre~ and post-test rating for

Development, Implementation and Controi (lasses on each of the four behavioral
aspects are shown in Table 7 through 10. Chi squares were computed to detér—
mine if there were significant differences in ratings for the pre-test or
the post-test, among the treatment groups. None was significante

Table 7 which contains the’pre~ and post-test ratings on the aspect of
motivation to accept the problem shows a slight increase in the numbér of
implémentation class students.who initially attemptgd to snlve the- problem.

The motivation ratings for development and control groups remain virtually

O

ERIC

Aruitoxt provided by Eic:



TABLE 6

Distribution by Treatment and Grade Level for
Sample Classes with Pre- and Post-Test
Results on the Playground Problem

Treatment GradeALévels Total
Primary Intermediate Advanced
1,2,3 4,5,6 7,8
Development 4 13. 1 18
Implementation 1 7 2 10
Control 1 7 2 10
Total 6 27 5 38

93
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TABLE 7

Distributions of Pre-Test and Post-~Test Ratings on Motivation to
Accept the Problem for Development, Implementation
and Control Classes

,
Treatment Group T~st ! Ratings
0 1 2 3 4 5

Development Pre 11% 6% 83%
(N=18)  Post 117% 6% 837,
Implementation Pre 10% 407 50%
(N=10) ' Post 10% 90%
Control Pre 10% 90%
(N=10) Post ‘ 10% 90%

QA
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TAVLE 8

Distributions of Pre-Test and Post-Test Ratings on
Commitment to Task for Development,
Implemeniation, and Control Classes

%+ catment Group Test Ratings
0 1 2 3 4 5

Development . Pre 17/ 50% 11% 22%
(N=18) Post 6% 6% 33% 28% 28%
Implementation Pre 20% 60% - 10% 10%
(N=10) Post 50% 20% 30%
Control Pre 60% 40%

(N=10) Post 20% 50% 10% 20%
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TABLE 9

Distributions- of Pre-Test and Post-Test Ratings
on Efficient Allocation of Responsibilities
for Development, Implementation, and

Control Classes

Treatment Croup. Test Ratings
0 1 2 3 4 5

Development Pre 11% i7% . 50% 11% 11%
(=18) Post ; 11% 17% 17% 28% 28%
Implementation Pre , 40% 30% 20% 10%
(N=10) Post 10%  20% 30% 40%
Control Pre 40% 50% 10%

(N=10 Post 20% 407% 20% 10% 10%
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TABLE 10

Distributions of Pre-Test and Post-Test Ratings
on Group Leadership for Development,
Implementatlon, and Control Classes

\
Treatment Group Test Ratings
0 1 2 3 4

Dévelopment Pre 6% 30% 22%, 39%
(N=18) Post 6% - 6% 33% 22%, 33%
Implementation | Pre 10% 10% 20%  60%
(N=10) Post , 30% "30% 40%
Control | Pre 10% 10% 30% 30% 20%
(N=10) "Post 10% 30% 20% 40% .
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. The second behavioral aspect rated was commitment to task, or the
intensity and sﬁstenance of group interest in arriving at a solution.
Table 8 shows that themimplementation groups increase slightly on this
factor from pre to post administration. The distribution of ratings for
development classes showed more variability on the post-test with a very
slight increase toward the high end of the scale.

Table 9 shows the distributions of group ratings on the behavioral
aspect of allocation of responsibi{}ties for efficiency.of manpower. The

Implementation classes showed a decrease in efficiency from pre-test to

post-test. Overall, the classes in all three treatment groups became more

‘variable on the post-test.

The fourth behavioral aspect scored was the nature of group leadership.

Table 10 shows that the overall patterns across classes within each treatment

designation changed very little from pre- to post-test. In most groups
some form of leadership behavior emerged which was other than autocratic.

2. Cognitive Aspects. The scoring protocol for cognitive aspects of

the students problem solving behaviors involved coding the variables or
factors which each group identified as salient to the solution of the Play-
ground Probfem. Up to ten variables were scored. Eight poss;ble factors
were anticipated for the scoring protocol. Two additional variables could

be accommodated. The number of factors which each group identified for

O
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consideration were summed. These scores are termed the i'i:lent:ific:{,at:lon""’"
scores. No group identified more than 10 factors.

Summations for each group were made for the levels of measurement the
group achieved for each variable they identified. Similarly, summations

were obtained across calculation ratings for each variable and across ratings

08
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on the adequacy of data recordings. Data analysis was based on thése four
summary measures: jdentification, measuremcnt, calculation and recording.

Two types of analyses were conducted. First repeated measures analyses
of variance were conducted to determine if Development, Implemeﬁtation and/
or control classes realized statistically significant gains in any of the
four cognitive summary measures. HSecond, covariance analyses were used to
test the hypothesis that there were.ﬁo statisticaily signific-“t differences
in post-test diiference amoung the groups.

Sources of variance tables for the four repeated measures analyses using
each of the four sﬁmmary measures as dependent variables are shown in
Tables 11, 12, 13 and 14, Nc significant cLanges from pre- to posﬁ-test were
noted for the measurement, calculation, and recording scores. This fésﬁTt~

3

applied to all three treatment groups.

i

Significant differences in identification scores from pre- to post-test
[RIPTEY '

administration were observed (p € .001). An examination of Tablell further

reveals that this change from pre- to post-test scores must be qualified by
treatment group. In fact, all three treatment groups showed a decline in
the average number of factors they identified for considerqﬁion in their
solution to the Playgroun& Problem. Inspection of the means in Table 15
reveals that while the decline for the Developmgnt>c1asses was very slight,
the decline in the number'of variables which the Implementation and control
classes identified was more pronounced. These latter two groups identifi~zd
on the average, approximately five factors for consideration on the pre-test
but only about 3.5, on the average, for the post~-test. The means summarized

in Table 15 are also portrayed graphically in Figures 1-4.

N
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TABLE . 11

Repeated Neasures Analysis of Variance for Pre. and Post-Test
Results of the Identification Scores for Development,
Inplementation, and Control Classes

Sources of ] Sum of Mean
Variance ' df  Squares  Squares Flativ P
Between Subjects 37 1263 328
-~ Treatnent (1) )L 0066 0008 982
Subjects x T 35 L0 Wl o
‘ . b ‘ o
Within Subjects B o0 LI ;
Tost Adninistration () 1 15210 15,210 T 108080 001
Ty A y o LGk 3000 0.2
Subjects x A x T | 35 41,500 1,186
Total B L0
109 101



TABLE 12

Repeated Measures Analysis of Varlance for Pre- and Post-Test
Results of the Measurement Scores for Developnent,
Inplenentation, and Gontrol Classes

Sources of Sun of Mean
Variance d Squares Squares  F-Ratio P

Between Subjects 37 10006,738 27,209

shjects 11 B RS9 28

-58— ‘;-

Within Subjects 38 218,000 5,731
Tests (A) 1 6,367 b, 367 1,149 291
TxA 2 17,828 8,914 1,610 W3

hjectsxAx T % N5 55

Total - 15 1224,738 16,330

10 | | ~ | ‘ 103
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TABLE 13

Repeated Neasures Analysis of Variance for-Pre- and Post-Test
Results of the Calculation Scores for Development,
Implenentation, and Control Classes

Sources of Sum of Mean
Variance df Squares Squares  F-Ratio P

pevveen Subjects 1 69D 8

Treatnent (1), y L5 2 ol 0.8%
Subjects x T 3 690,250 1972 N
: | -0
 ithin Subjects ¥ UL 6513 ?
Tests (A) ] 1.0066 ln066 0,155 0-698
Tx4 ) g8 Bl 0409 06T
Subjects x AxT 3 240,806 6,880
Total 5 035 10563
105



TABLE 14

Y

\\"

. Repeated Neasures Analysis of Variance for Pre- and Post-Test
Results of the Recording Scores for Development,
Implenentation, and Control Classes

Sources of Sumof - Nean
Variance ¢ Squares  Squares F-Ratio P

it in

Between Subjects 3 k24,737 11,479

wetmen (0 2 OB LA 068 ¥
Subiects % T 35 409,789 11,708 *
, |
)
Vithin Subjects % 107,000 2818 o h
Tests (4) 1 2519 25719 0490 646
Ty 2 3,09 L5602 603

Subjects x A ¥ T 35 101,389 2,897

Total 15 $3L737 . 1090

106
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TABLE 15

- Summary of Means and Staﬁdard.Deviations for each Treatment
Group on Each of the Playground Problem
Cognitive Variables

Treatment *Gzoup

Variable Developmental Implementation Control
X sd’ X sd . X Usd
Identification Pre 4,33  1l.64 5.00 1.41 5.20 1.40
- (Maximum Post 4,17 1.38 3.60 1.35 3.50 1.90
possible Adjusted 4,42 _ 3.52 3.33
score=10)
Measurement Pre _ 9.44 4.79 9.70 3.09 9.60 4,43
(Maximum Post 9.78 3.86 8.90 3.25 7.60 4,55
possible Adjusted 9.86 8.83 7.59
scora=50)
Calculates Pre 6.06 3.52 5.20 2.35 5.90 5.36
(Maximum Post 6. 28 3006 6.2C 3. 49 5.40 3.98
possible Adjusted 6.13 6.42 5.32
score=27) '
Records Pre . 14.00 3.20 2.80  1.75 3.00 3.16
, (Maximum Post 3.39 2.35 3.10 2.13 2.40 3.06
- possible Adjusted 3.00 3.35 2.54

score=l16)
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Figure 1.--G£aph of Pre~-test and Post-test Means of
Identification Scores for Development,
Implementation, and Control Groups.
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Figure 2.--Graph of Pre-test and Post-test Means of
Measurement Scores for Development, Im-
plementation, and Control Groups
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Figure 3,--Graph of Pre-test and Post-test Means of
Calculation Scures for Development, Im-
plementation,,and.Control Groups.
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Recording Scores for Development, Im-
plementation, and Control Groupse.
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The evaluation team had hypothesized that this drop in identification
scores from pre- to post-test would be observed for USMES Implementation
classes in which most of the studenﬁs had no prior USMES experience. How-
ever, Qe hypothesized too a corresponding increase in their measurement
and calculation scores, the rationale being that USMES students might pur-
sue fewer issues in greater detail in a timed test situation. Thé results
do not sugport this hypothesis. . R

‘Results of the one-way analyses of covariance used to test for adjdgféd‘
post-tesﬁ differences among the three treatment groups are shown in Table 16
for identification, measuremen¢; calculation and recording scores. No sig-
nificant difference  were observed ammmg treatment groups for any of the
four dependent variaiy s WO copclusions could be drawn about the relarcive
superiority of the tiwatmsmt groups with respect to the cognitive factors
involved iﬁ.problem solving as measured by the Playgroun% Problem and its

. - i
scoring protocol.

3. Product Aspegbse pistribution of pre- and post-test ratings for
Development, Implem. [uation, and control classes on each of the four product
aspects are shown in ¥ables 17-20. Chi squares were computed to determine
if there were signifi.cant differences among treatmeni: groups on any of Eie
pre-test or post-te,L prox.ct ratings. None of the .«mi square results was

significznt.

Measurement of Students' Rasic Skill Development

As was the case im tis 1972-73 evaluation of the USMES program, per-
formance in basic skii's ireas of children exposed to USMES was an integral

component of the 1973-74 cvaluation. In the 1972-73 evaluation the results
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TABLE 16

Analysis of Covariance for Development, Implementation,
and Control Classes Using the Four Post-Test Cognitive
Summary Ratings as Dependent Variables and the
Corresponding Pre-Test Scores as Covariates

Source of Variance df SS MS F - P -

Measurement Scores

Treatment 2 8.90 4,45 245 0.10
Error 34 61.78 1.82
Total 36 70.68 1.97

Identification Scores

Treatment 2 33.57 16.79 1.97 0.16

Error 34 289,51 8.52

Calculation Scores

Treatment 2 6.70 3.35  0.36 0.70

Error 34 314.40 9.25
Total 36 321.10 8.92

Recofding Scores

Treatment 2 3,28 1.64 0.40 0.67
Error ‘ 34 138.04 4,06
Total 36 . 141.32 3.93
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TABLE 17

Distributions of Pre-Test and Post-Test Ratings on
Product Scale for Development, Implementation,
aud Control Classes

Treatment Group Test ' Ratings
0 1 2

Development " Pre 50% 447, 6%
(N=18): ‘ Post 22% 11% 17%
Implementation Pre 10% 80% 10%
(N=10) : ‘Post 20% 70% 10%
Control : Pre 40% 60%

(N=10) Post 30% 70%
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TABLE 18

Distributions of Pre-Test and Post-Test Ratings on
Product Labels for Development, Implementationm,
and Control Classes

Treatment Group “Test 'Raﬁings
0 1

Development Pre 67% 33%
~ (N=18) : Post - 30% : - 70%
Implementation Pre ' 30% : 70%
(N=10) Post 30% 70%
Control Pre 20% 80%
(N=10) Post’ 50% 50%
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Al
TABLE 19

Distributions of Pre-Test and Post-Test Ratings on Produzt
Landmarks for Development, Implementation
and Control Clasces

Treatment Group Test kacﬁngs
0 1 2

Development Pre 61% 17% 22%
(N=18) . Post 67% 22% 11%
Implementation - Pre 80% 20%

(N=10) Post 0% 20% 10%
Control Pre 80% 10% 10%
(N=10) Post 70% 30%
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'TaBLE 20

Distributions of Pre-Test and Post-Test Ratings on
Product Area Designation for Development,
Implementation, and Control Classes

Treatment Group: . Test ... -} :Ratings. .
0 1
Development Pre 50 50
. (N=18) Post 56 4l
Implementation Pre 20 80
(N=10) Post 50 50
Control Pre 40 ‘ 60
(N=10) ~ Post - 40 60
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indiéaﬁed that there was no consistent evidence which could lead one to
conclude that using USMES hindefed growth in’the elementary school basic
skills~areas (i.e., reading and math). The purpose of again examiﬁing
growth in the basic skills areas was to detefmine if the 1972-73 result;
would br rgplicated.
A, ;Proced&reé

To answer the questions concerning growth in the basic skills areas,
a two group (i.e.,'UéMES and non-USMES élasses), pfe-ﬁest/post-test design
was iemployed. The USMES classes received the treatment (i.e., worked Qn.'

an USMES challenge), while the non-USMES (Control) classes did not. Thus,

oy

the independent variable was exposure or non-exposure to USMES. The de-
pendent variable was the score each child attained on Form A of the 1973
version of the Stanford Achievement Test. The measurement of dependent
variables (ie.e., administration of the SAT subtests) in th; sample classes
was.done both in the Fall and in the Spring. Unfortunately no standafdiged
‘testing schedule was employed and thus both pre-tests and ppst-ﬁest;'ﬁere
given over a 2-3 month pe?iod. This'pfoblem reduces the generalizability

of results as one can not really talk ofl"gains o;er the.schboiHYéaf;" but
only of 'gains over the pre;Lest/post-test periode”" The a&niﬁisﬁratioq of
these tests was limited to USMES impiementation classes in bo;h the National
and Chicago samples. Due to a multitude of problems encountered with the
Chicago Sample, only the results of the National Sample will be presented.
The Wational Sample consisted of 18 experimental (i.e., USMES) and 18 con-
trol (i.e., non-USMES counterpart) classes. Due to several data collection
probilems;, mentioned earlier, data from-only six USMES classes and their con-

trols. could be used in the analysis.
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Of the entire Stanford Achievement Test Battery, only the Reading
Comprehension and Mathematics Computation subtest were administered. ..
These were the basic skill areas which were of primary concern to prospec-
tive USMES users, and séhools were reluctant to submit to extensive stan-
dardized testing.

These tests were administered by either the classroom teachers or.the

' USMES classroom observers. These observers were employed by the USMES
program for this purpose as well as for other data collection. The choice
of who administered the tests was left to the discretion of the teachers
and observers.

In the second grades, the Primary 11 form of the SAT's waé used,.and
in the third grade the Primary III form was used. For both of these forms,
the students marked their responses in the test booklets. In the- fourth
grade the Intermediate I form was used while‘the Intermédiate 11 form was
selected for fifth and sixth grade classes, and the Advanced form for the
seventh and eigch grag§<c1asses. For the Intermediate I, Intermediate II,
énd Advanced forms, themstudenﬁs responded directly on machine scorable
answer sheets. The data from the Primgry 11 forms was transfgrred'from
the test booklets to Digitek answer sheets for optical scanning. All daté
from the remaining three forms was kéy punched directly from the answer
sheets themselves. Test scoring was done with a computer program prepared
especially by the pr;gram evaluators. The end results of. the scoring\pro-
cedure were, for.eéég‘gtgdént, a raw ;éoré andm;£;§ ;;rresponding scaied

 score on each of the two subtests of interest. The calculation of the scaled

scores is described in the following paragraph which is taken from the Norms

Booklet, Form A, of the Stanford Achievement Test.
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Scaled scores on the Stanford Achievement 7Test
were obtained through a computerized application
of the Thurstones absolute scaling procedure.
This resulted in the development of a system of
inter-battery standard scores which permitted
the translation of raw scores at each level to
standard scores with comparability across levels
for a test area. The scale values were derived
by setting the median raw scores of grade 3 and
grade 8 in the Fall standardization equal to 132
and 182 respectively.

‘The scaled scores, rather than the raw scores were used in all anal-.

yses. The analyses were done using packaged statistical programs avail-

able at the Boston University Computer Center.

As had been expected, thefe was, in each classroom, some loss of data
from pre-test;to post-test due to both absenteeism and the mobility of the
student sample. In addition, due to the small number of analyzable class-
rooms, students rather than the classrooms were used as the unit of analysis;
althoﬁgh the classroom were originally designated the sampling unit. [

One other point which needs to be mentioned concerns the classes from
thé National Sample which were énalyzable. F0u£lof the six classes are
from the same geographical area, a fact which makes generalizations to the
USMES program in other areas of the country impossible.

B.. Results

The data were submitted to two general analyses: ¢)) fepeated measures ;
analysis of variance, and (2) analysis of cdvariance. The repeated measures
analysis of variance was usedlto‘answer the question, 'Do the USMES and/or
control (i.e., non-USMES) classes realize statistically significant gains
in mathematics (i.e., Reading Comprehension) from pre-test to post-test."

The analysis of covariance was used to test the hypothesis that there were

no statistically significant differences in post-test Scores between the
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USMES and Control classes once adequate statistical allowances wefe made

relative to pre-test differences between the groups. The pre-test score

" was used as the covariate. The results will be p;esented.ﬁelow in two

sections corresponding to the two Stanford Achievement Tests subtests ad-
e

ministered: 1i.2., Reading Comprehension and Mathematics Computation.

l. Reading Comprehension. The Reading Comprehension;subtest measures

reading comprehension at levels varying from simple recognition to making‘,
~inferences from several related sentences in varying content areaSe

The test questions sample the followiég skills:

- Compfehension of global meaning.

- Comprehension of the meaning of detailed informaéion.
-Comprehension of implied meaning. |

-Use of context for word and paragraph meanings.
-Drawing inferences from what has been said.

The difficulty of the items and the length of the selected paragraphs inF 
creases from the Primary II through the Advanced'forgs. The‘time allowed for
the different levels are as follows: ‘Primary II, 45 minutes;_Intefmediate I,
35 minutes; Intermediate IT, 35 minutes; and Advanced 35 minutes;

a. Within group diifferences. Pre-test/Post-test gains were ana-

lyzed for both USMES and Control samples and for each individual éiassroom.
Means and standard devi;tions for each classroom are presented in Table 21.
The classes were groupea into three general categories of grade leyels
based on whether they were administered Primary, Intermediate, Or Advanced
forms of the SAT's. The pair of classes lettered "A" is a Primary Level
class, pairs B, C, and D are Intermediate Level ciasses, and pairs E and

F are Advanced Level classes. An examination of the pre-test and post-test
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TABLE 21

Means and Standard Deviations for
Pre-Test and Post-Test Reading

Comprehension
Pairs Class N Pre-Test Post-Test Adjusted
primary USMES® 18 122.72 136. 44 132.2°

A (14.06) (19.17)
Control® 23 114.35 128.22 132.4

(28.75) (31.39)
Intermediate USMES® 24 141429 158.67 160.0

. (16.17) (10.66)
Gontrol® 18 145.11 154,06 152.7

: (24.42) (28.00)
USMES® 19 167.74 176.68 179.1

c (16.43) (22.77)
Control® 24 172.08 179.00 176.6

' (21.21) (27.96)
USMESS 25 116.04 148.72 152.0

D (43.15) (20. 45)
Control 26 1490 23 152. 31 149-0

(17.75) (17+11)
~ Advanced USMES® 19 191.89 206.00 200.6
Control® 32 168,97 - 179.25 184.7

(21.67) (17.80)
USMES® 22 201.68 215,45 215.1

F (18.08) ( 6.96)
Gontrol® 27 199,85 209.41 - 209.8

a. Figures in parentheses are standard deviations
b. Represents post-test means adjusted for pre-test differences
c. Significant at or beyond the .05 level
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means for each class indicate that all classes realized gains in reading,

comprehension, and for all classes except the control class of pair D,

‘these gains were statistically significant at or beyond the .05 probabil-

ity level. Repeated measures analysis of variance results for each class

can be found in Tables 22 through 27. Overall the pre-test/post-test gaihsn
in mean scores varied from approximately 9 points (USMES class C/Intermediate
Level) to 32 points (USMES class D/Intermediate Level) for the USMES classes
while the correspondiﬁg mean increases for the control classes was approxi-
mately 3 points (Control class D/Intermediate) to 14 points (Control class
A/Primary).

Tables 28 and 29 present the repeated measured analysis of variance of
the total USMES group (Table 28) and the total Control group (Table 29).
Both gr0ups\realized statistically significant gains in readihg comprehen-
sion over the pre-gest/post_ 2:st assessment period.

In summary, the USMES classes realized significant gains in Reading Com-
prehension over the period during which they were studied. The exposure to
the USMES chailenge does not appear, in anyway, to have hindered growth in
this basic skills area. This appears to be true for virtually all grade
levels analyzed. Control classes also appear to realize gains.

b. Between group differences. A two-factor analysis of covariance

was used to investigate differences in Reading Comprehension between the
USMES and Control classes. The first factor was Treatment (USMES vs. non-
USMES) ;nd the second factor was Grade level (Primary, Intermediate, and
Advanced). Table 30 presents the combined means for each factor. Table

31 contains the summary table of the analysis of covariance. An examination
of the F-Ratio and their associated probabilities reveals statistically

significant main effects for both Treatment and Grade Level. The interaction
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TABLE 22

Repeated Measures Analysis of Variance Treatment (USMES, Control)
by Assessment (Pre-Test, Post.Test) Reading
Comprehension for Pair A

Sources of Sum of Mean
Variance df Squares Squares F-Ratio 3

Between Subjects 40 41771400 11944275

Treatnent (1) Lo Lo Lo
Subjects x T 943000 119,231

Vithin Subjects A %00 0.0 )
Assessent (A) L 00600 306,000 9.267 000 ;
TxA | 1 1,00 L0 00 906

Subjects x P x T ¥ 3092,00 79,280

Total 8l 56770,00 676,113
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TABLE 23

trer ed Neasures Analysis o: vVariance Treatmert ({TSUES tnme
by Assessment (Pre- ‘ast, Post-Test) Peading
Comprehesiion for Pair B .

—
eyt I"-

Spv g5 Sum of  Nean
T df Squares Squares F.Ratis 4
B o Jobjects 6l 273,00 671,317
atment (T) 1 340 3,000 0,004 948
BT 40 27521,00 688,025 L
Wit tabjects 42 890900 212,119 ?\ |
ssevsaant (A) L WIe00 WG SkBA @0
Tx 1 366,00 366000 3,206 (77

S :jects X Py T 40 4567-00 114-175

Tt BT 7 X R 2
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TABLE 24

Repeated * 2asures Analysis of Variance Trestnent (USMES, Control)
by Ascesspent (Pre-Test, PosnTést) Reading
Comprehension for Zaw: €

Sources of Sum of Mean
Variance df  Squares Squares  F-Ratio P

Between Subjects 6 38205.00 909,643
Treatnent (1) L 00 00 05k 6D
Subjects x T 4 37970.00 926,097

—LOT—

Within Subjects 43 5881.00 136,767
Assessment (A) ] 131100 14,000
TxA 1 a0 w0l ILB% 000

Subjects x P x T bl 4546,00 110,878 0,217 /649

R

Total 85 44086.00 SIR659
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. TEBLE 25

Repeated Measures Anzlysis of Variance Treatment (USKES, Control)
by Assessment (Pre-Test, Post-Test) Reading
Comprehension for Pair D

e

Sources of Sum of Hean
Variance df  Sguares  Squaras  F-Ratio 4

Between Sibjects. 50 54119.00 1082,380
feament () 1 G619.00 861000 %282 .00
Subjects x I B9 k300,00 92871

 —-gOoI1-~-

Vithin Sthjecs 51 V890,00 TéLSH
st 1 0 T InEE 00
15k L oseem  SB600  1LZ0 002

Sbjects x 2x T 49 2441000 498,308
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TABLE 26

Repeated Heasures Analysis of Variance Treatment (USMES, Control)
by Assessnent (Pre-Test, Post-Test) Reading
Comprehension for Pair E

Sources of o Sum of Mean
Variance df  Squares Squares = F-Ratlo P

Netween Subjects 50 S6BSR00 13N.160
Treatnent (1) | WNL00 14L000 17103 000
Subjects x T 9 LN,00 860,143

—60T1-

vithin Subjects 5L L260K00 240137 |
pssessnent (4) L9600 396,000 1897 4000
TxA L B0 86,000 06T 505

Gbjects xPx T 49 02200 18412

Total | 101 69462,00 681,742

s

13
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TABLE 27

Repeated Heasures Analysis of Variance Treatment (USMES, ‘Control)
by Assessment (Pre.Test, Post-Test) Reading
~ Comprehension for Pair F

Sources of | Sum of Vean
Variance df Squares Squares  FRatlo P

" Between Subjects 48 19215,00 4004313

Treatment (T) 1 376400 376,000 0,938 661

Subjects x T 41 1883900, 400,830 |

. H

Within Subjects 4 7139,00 145,694 .8
Assessment (A) ! 1,00 JALO00 39491 000
TxA 1 107,00 107,000 Ll 2%

Subjects x Px T 4 382100 81,298

Total 97 26354400 271,691
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TABLE 28

One-Way Repeated Measures Analysis of Variance
for Reading Comprehension,

USMES
:§§Ur9es of Sum of Mean .
jyariance df ‘Squares Squares F-Ratio P
Vithin Subjects 126 325289.00 258L73
~ Assessment (A) 1 19437,00 19437,00 62,981 000
© Brror 126 38886.00 308, 62
Total 253 383621400
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©TABLE 29

One-Way Repeated Measures Analysis of Variance
for Reading Comprehension

Control
Sources of Sum of Nean -
Variance il Squares Squares F-Ratio P

nnnnnn

Within Subjects 149 . 333862,00 2040468

—<ctil~-

Assessment (A) l 5745,00 5745,00 55,67 000
Error 149 15377,00 103,20
Total 299 354984, 00

138
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TABLE 30

Combined Pre-Test, Post-Test, and Adjusted Means for
Treatment (USMES and Control) and Grade Level
(Primary, Intermediate, and Advanced)
Reading Comprehension

Group N Pre-Test Post-Test Adjusted

USMES 127 155,7 173.2 168.6
Control 150 160. 4 169,1 161.7
Primary 41 118.0 131.8 152.1
Intermediate 136 147.8 161.1 163.7
Advanced 100 188.9 20044 179.7
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Two-Factor Analysis of Covariance for Reading, Comprehension,

TABLE 31

Treatnent (USHES vs. Control) by Grade Level

(Primary, Intemediate, Advanced)

Sources of Sum of Mean |
Variance df Squares Squares F-Ratio P
Treatment (7) 1 812 371812 12,218 0,0006 -
 Grade (0 Do M 2 0.0 ;
Tx6 2 296, 562 148, 281 0,571 0,366
Error 270 70092. 540 259,602 |
Total 275 .87657.852 318,756
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of ‘these factors was not significant. These results indicate (f) that
significantly higher scores in Reading Comprehension once pre-test differ-
ences were taken into account, and‘(Z) that there were statistically sig-
nificant differences among the three grade levels, with the rank from
highest adjusted mean to lowest being Advanced, Intermediate and Primary.
Thesg adjusted means on the SAT Reading Comprehension subtest are presented
graphically in Figure 5.

A summary of the results of covariance analyses for the indfividual claszes
is present=d in Table 32. The data in this table indicate that only at the
Advamzad Lavel (pairs E and %) were there statistically significant differ-
ences -in Reading Comprehension between USMES and Control classes. Refer-
ences <o tﬁe Adjusted means column of Table 21 sheds further' light on these
findings. 1In all classes, except class A (Primary Level), the adjusted means
for USMES classes were higher than those for the Control classes. The dif-
ference in- adjusted means for péir B appears at first glance to be large
enough to reach statistical significance, however,‘reference to Table 32 re- ‘
veals that for pair B, there was a relatively large amount of variance with-
in the groups, thus increasing the size of the error term. Consequently,
the ratio of the variance between tke groups to the variance within the
groups was not large enough to reach statistical significance at the con-
ventional level (.05),wthey'were rather large énd;are worthy of note.

These findings would seem to indicate that in the six classes analyzed,
the exposure to the USMES program does not hinder growth in Reading Compre-
hension, and in some cases aids growth, relative to Control classes which

were not exposed to this program.

143



200 4=
190 L

170 4=

160:- o

150 L

140 ~

130 -

120 +

1

110 w

)]
A\N

-116-
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. Figure 5.--Adjusted Cell Means by treatment and on

the SAT Reading Comprehension subtest.
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TABLE 32

One-Hay Analyses of Covariancé-by Class
for the Reading Comprehension

2130

© Subtest.
.
Sources of - Sumof Mean
- Pair Variance df Squares  Squares F-Ratlo P
_ Primary Level Treatnent | 034 : 0;34 0,002 .964 |
e A Brror 38 . 6181,80 162,68 |
Intemmediate Level  Treatment 1 5&7;08 547.08Mfw" 2,742 'r¥;106
B Error B 780,50 199,50
Total 40 §327.58 218,19
Treatment ]. 63055 63055 ‘ 00285 0597
¢ Error 40 8931, 52 223,29
Total 4 899507 219,39
eament 1 W92 Sh9Z 099 QT
] Error 48 15241010 317-52 ‘
[ Tota]. 49 15336002 312-98
Advanced Level Treatment l 2549,91  2549,91 14,638 (004
E Error 48 8361, 60 174,20
Total 6 100151 222,68
Cjeament 1 BN WE 135009
P Error- .46 - 208366 4530
| Total YR B A

X
Pt
p
~N
1




2. Mathematics Computation. All forms of the Mathematics Compdtation'

Subtest of the SAT measures skills in the four basic operations - addition,

subtractlon, multiplication, and division. The size of the numbers used

in the problems become larger as one progresses from the Primary II test R
'through the Advanced test. In addition to basic computation, there are

‘questions requiring knowledge of greater-than and less- than relationships,1“'4_f

¢

comﬁon and decimal fractions, percent, average, exponents, eiwnlifieation
of sentences, and graphing. ‘The amount of . time allowed. for each' form are
as followss Primary II, 38 minutes; Intermediate I, 35fminutes§ Interme-
diate II, 35 minutes; and Advanced, 35 minuteej

The USMES class of Pair D (Intermediate) unfortunately did the Mathe-

-matics concepts subtest for a pre-test and thus is not included in this

:section of analysis.

—

a. Within group differences. ~Pre-test and post-test gains were

" analyzed for both USMES and Control groups and for all the individual class-

rooms. Means (pre-test, post-test, and adjusted) are presented in Table 33.i"
An examination of the pre-test and post-test means indicates that, except
for the Control class of pair E (an advanced grade level), poeitive gains
were realized. TFour of the five USMES classes showed statistically signifi-
cant gains from pre-test to post-test, while one USMES class showed no
statistically significant improvement. Of the Control classes two gained
significantiy, and three showed no significant gain. Repeated measures
analysis of variance tables for each class can be found in Tables 34 through
38. The range of gains for the USMES classes were from a low of .07 (USMES
class A/Primary) to a high of 18 (USMES class B/Intermediaﬁe), and for the

Control classes, from -1 (Control class E/Advanced) to‘14 (Control class A/

Primary).
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TABLE 33

Means and Standard Deviations for Pre-Test
i _ ‘ and Post-Test Mathematics

Compu;ations
"Pair Class N Pre-Test Post-Test Adjusted
Primary | USMES 18 130.22 130.39 131.30°
ey ( 7.24) (33.92) :
Control 92 120. 59 134. 86 134.00
( 6.59) (10.72)
Intermediate " USMES 22°¢ 144.68 162459 163.00
5 ( 8.67) (10.38)
Control 21 146,14 149.19 148, 80
(13.28) (14.40) . '
USMES 16° 173.81 183.62 177.70
o (144 18) (15.97)
Control 18 159,17 162.67 168,60
(14.92) (15.47)
Advanced USMES 19¢ 187.05 195. 84 192,20
. C(24.98) (17.19)
Control 33 173.09 172.21 175,90
. (19.29) (17.67)
USMES - 22°¢ 196.36 202.73 202.70
. " (10.35) (11.68)
Control 24° 194,92 199,67 199,70
(12.55) (12.12)

a. Figures in parentheses arc the standard deviation
b. Represents post-test mean adjusted for pre-test differences
c. Statistically significant at or beyond the .05 level
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TABLE 34

!

Repeéted Measures Analysis of Variance Treatment (USUES, Control)
by Assessment (Pre-Test, Post-Test) Mathematics
C.mputation for Pair A

Sources of Sum of Mean |
Variance  df  Squares  Squares  F-fatio P

Between Subjects 39 11680,00 299487

Treatnent (1) ] 19,00 13L.000 043 W52 g

Ghjecrs ¢ T % U0 0% :
Within Subjects B L7200 361,800

Assessment (A) l 125500 1255000 3899 (53

TxA ! 086,00 986,000 3,063 - 083

shjects xBx T %100 S2L8g8




TABLE 35

Repeated Measures 4nalysis of Variance Treatment (USNES, Control)
by A:sessnent (Pre-Test, Post-Test) Mathematics
Computation for Pair B

-~ Sources of Sum of Hean
Variance df Squares Squares F-Ratio P

Between Subjects 1y 9092,000 216,476

Treatment (T) ! 766,000 766,000 3,172 056
Subjects x T | 8326,000 203,073 3
N
-
Within Subjects 4 68164000 158,512 '
Assessnent (4) L 09,000 249,000 L3900
Tah 1 1186,000  1186,000 15,239 4000
Subjects x Ax T 4l 3191,000 11,829
Total 85 15908.000. 187,183
151 < 159
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TABLE 36

Repeated Yeasures Analysis of Variance Teeatent (USMES, Control)
by Assessment (Pre-Test, Post-Test) Mathematics
Computation for Pair C

Sources of Sum of Mean
Variance | df Squares Squares F-Ratio P

Between Subjects 3 18157,00 5504212

Treatment (T) ! 5369,00 5369,000 134435 001 !
Gbjectsx T 3 LB 39D N
Within Subjects " 270,00 81,471
ASSESSment (A) l 712-00 7120000 ].2.061 0002
T A 1 169,00 169,000 2,863 097
Subjects x A x T 3 1880,00 5903l
Total Coer 20927,00 312,34
153 I
B T
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Repeated Measures Analysis of Variance Treatment (USHES, Control)

TABLE 37

by Assessment (Pre.Test, Post-Test) Mathematics
Computation for Pair E

Sources of Sum of Mean
Variance df Squares Squares F-Ratio P
Between Subjects 0 39903,00 782411
Treatnent (1) L o000 %G00 1asT2 001 v
N
Subjects x T 50 31384.00 627,680 v
Within Subjects 0 1800,00 150,000
Assessment (A) L 183,00 183,000 1,297 1259
Subjects x P x T 50 7053,00 141,000
Total 3 G0N0 63
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TABLE 38

Repeated Measures Analysis of Variance Treatnent (USMES, Control)

by Assessment (Pre-Test, Post-Test) Nathematics
Computation for Pair F.

Sources of Sun of Mean -
(Variance df Squares Squares F-Ratio

Betveen Subjects 45 959000 213,111

Treatnent () l 118,00 118,000 0,548
Subjects x T b 072,00 215,27

Within Subjects 46 336100  © 73,065

* Assessment (4) 1 01,00 701,000 1167
Tx4 1 14,00 14,000 0,233

Subjects x Px T 44 264600 60,136

Total 91 12951,00 142,319
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Tables 39 and 40 are summaries of the repeated measures analysis of
variance for Mathematics Computation. Overall, both groups (USMES and
Control) showed statistically significant growth over the pre~test/post-
test period. The USMES sample gained 8.88 scaled score points and the

“”“Cpntrol Sample gained 5.85 points,

In summary, all the USMES classes gained in Méthematics Computation

skills, over- the pre-test/post-test assessment period.

b. Between group differences. As with the Reading Comprehension,

the comparison of the USMES and Control classes was done with a two factor
analysis of covariance.

The first factor in the analysis was (USMES vs. non-USMES) and the
second factor was Grade Level (Primary, Intermediate, and Advanced). Table
41 contains the combined pre~test, post-test, and adjustea means for each

facﬁor, while Table 42 presents the summary of the analysis of covariance.

After adjustment for pre-test differences, there was a significant differ-
ence‘betweén the USMES and Gontrol classes in Mathematics Computation, a
significant difference among the Grade levels, and also a significant inter-
action between Treatment and Grade level. An examination of Figure 6 shows
that at the Primary level the Cpntrql group surpassed the USMES group by
appro#imately 10.9 points, while at the Intermediate and Advanced lgvels

the USMES group surpassed the Control group by 12.8 and 9;3‘points, respec-
tively. v

Table 43 presents a summary of the analysis of covariance for each in-

dividual class. In pairs B and C (Intermediate) and 5 (Advanced) signifi-

cant differences in favor of the USMES classes were founde In all other

“
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TABLE 39

One-Way Repeated Measures Analysis of Variance
for Mathematics Computation~USMES

Sources of . Sum of Mean
Variance df Squares Squares F-Ratio P

‘Within Subjects 108 16397200 1708, 06
dssessment () 1 3000 0,06 2583000

Error - 108 1699100 176,99

-9Z21T-—

Total I 18478300

160 - | 161




TABLE 40

One-Hay Repeated Measures Analysis of Variance
for Mathematics Computation-Control

Sources of Sum of Mean
Variance df Squares Squares F-Ratio P
Within Subjects 143 175038, 00 1224, 04

+00005

Assessment ()
Error

Total

L 266,00 2066,00 22,697

W LI 10868

8 19304100

162
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TABLE 41

Combined Pre-Test, Post-Test and Adjusted Means for Treatment
(USMES and Control) and Grade Level (Primary, Secondary,
and Advanced) Mathematics Computation

Group N Pre-Test Post-Test Adjusted
USMES 97 166.8 175.7° 164.4
Control 118 160.8 165.3 160.7
Primary 40 124.9 132.8 152.7
Intermediate 77 154.2 163.3 164.2
Advanced 98 186.4 190. 4 170.8

164



16:

TABLE 42

!

Two-factor Analysis of Covariance for Mathematics Computation Treatment

(USNES vs. Control) by Grade Level (Prinary, Intemediate, Advanced)

Sources of

Sum of Mean
Variance df Squares Squares F.Ratio P
Treatnent (T) ] 2136,348 2136;348 | 9.1950 | 10028
Grade (G) . 2953,346  1476,677  6,3530 002
Tx I I Y O
Error | 46 . 57157,608 232,348
Total 251 66185100 263,686
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TABE &)

One-Way Analysés of Covariance by Class
for the Mathematics Computation Subtest

Sources of Sumof  Mean
Pair Variance df  Squares  Squares  F-Ratio P
Prinary Level Treatment 1 46,88 4688 0,009 V80
A Error kY] 21914.40 592028
Total 38 21961.28 577,93
Intermediate Level | Treatment | 137,61 2137.6L 16,718 0003
B Errot 40 5114460 127,86
Total 4 725,21 176,68
Treatment 1 56307 56307 4972 .03
C Error 31 3510087 ].].3.25 .
‘. Total 3 407395 121,31
Advanced Level Treatment 1 901,45  2901.45 15,980 0003
- Error 49 8896,83 . 181\57
Total 5  11798,28 235.97
Treatment ] 56,22 ”6r569 1455
F Error 43 98,86
Total

44
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classes, there were no statistically significant differences. However;
an examination of the adjusted means shown in Table Aéiindicate that the
Control classes of pair A perform better than their USMES counterparts in
Mathematics Computation after adjustment for pre-test diffefences;»

In Mathemétics Computation, the USMES classéé performed better than
their Control counterparts at all grade levels, except Primar;. As was
the case with Reading, the exposure does not hinder, and in fact, beyond
the Primary Grade level, may even enhance'learning in the basic areas of

Mathematics Computation.

Chapter Summary

In response to ?nterview questions about the effects of USMES on stu-
dent performance,'teachers cited many favorable outcomes of USMES. They
felt that as a result of using USMLS, students had become more responsible
for their own learning. The teachers also cited student growth in data
collection abilities, graphing, hypothesis testing, decision méking and
ngpgl communication amongst peers as decided strengths of the program.
Most felt that their students had become mére inquisitive, more logical in
their thinking, and more self-reliant.

Teachers also cited improvement in some of the basic skills areas, most
notably, arithmetic applications, and language arts, but thesec replies were

clearly dependent on the unit challenge which teachers used in their USMES

‘classes. 'USMES teachers who were-familiar with a variety of units stressed

this qualification.

Primary grade tecachers complained that their students encountered dif-

ficulty with some units (usually the Describing People challenge) when the

children needed to organize data which they had collected. These younger
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children were frustrated in their progress on the unit because they had
not acquired some of the basic arithmetic skills needed to assemble or

make sense out of their data.

Cran 7

Teacher perceptions of their USMES students' development in problem
solving were not 5upp0rted by the analysis of the Playground Problem Test
results. There are many possible explanations for this discrepancy. Some
are more probably than others.

One might question the validity of the teachers' perceptions or the
honesty of their responses during the on-site interviews. While such criti~
cisms cannot be dismissed entirely, the very favorable teacher responses
regarding the effects of USMES on their students' problem solving behaviors
were consistent across interviewers, across geographical areas, across grade
levels. across units, across school community socioeconomic levels. Further-
more, teachers were discriminating in their responses during the interviews
as a whole. Many qualified their observations about student effects of
USMES, as noted earlier in this report. Moreovef, they offered very cfiti-
cai appraisals on other issues: teacher training, support networks, mater-
ials, and resources.

More likely areas for explanation of the discrepancy between teacher
perceptions and student performance data for problem solving lie with the
unsatisfactory testing procedures and with the instrument itself. The gen-
eral problems with 1973-74 data collection cited earlier in this report
applied to the coliection of both basic skills data and problem solving data.
However additional questions’must be raised about the value of the Playground
Problem data because, unlike the SAT, the Playground Problem requires special

1

training for proper test administration. Without rigorous training, and in
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the absence of a ﬁrecise written guide to test administration (the Manual
ir. Appendix A was not prepared until after the 1973-74 data collection
lﬁeriod), some observers invalidated the responses of some groups by using
unacceptable testing procedures. (SgeAgggiéggvy;gi;the scoring proEOCOl
fdf a listing of these problems.)

Even those results which were not invalidated by unacceptable testing
procedures are suspect. The reliability and validity of the test itself
needed to bé established. (The review of problem solving research and
measurement and the development and .refinement of new problem solving mea-
sures are a substantial protion of the work still underway on the 1974-75
USMES evaluation. Information on the reliability and validity of the Play-
ground Problem, beyond the scorer reliability procedures and the content
vaiidatioﬁ process already achieved, will be given in the 1974-75 report.)

Results of the analyses of basic skills data were favorable toward
USMES. Overall, both USMES and Control classes showed a'significant gain »x
in SAT Paragraph Meaning scores from pre-test to post-test administration.
Examination of gains by classes revealed that all USMES sample classes and
five of the six Control classes realized significant increases.

Analysis of overall differences between USMES and Control groups in
these Paragraph Meaning scores, after adjustmenté were made for-pre-test

differences revealed that USMES groups attained significantly higher scores .

than the Controls. Significant differences in adjusted post-test means were
also observed among grade levels. As one would expect the advanced classes
were superior to intermediate classes,. which, in turn, were superior to

Primary classes.
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Analyses of the Mathematics Computation SAT Subteét scores showed that
as a whole, both USMES and control classes gained sigﬂificanﬁly from pre-
test to post-test administration. After adjustments for pre-test differ-
ences in these scores were made, the analysis revealed that overall, the
USMES groups were superior to Control graups in post-test performance in
Mathematics Computation. However, this overall result must be qualified
by grade level. Contr01>g?oups were superior to USMES groups at the pri-
mary level. Comparisons at the intermediate and advanced grade levels of
elementary school classes in the sample showed USMES groups superjior to
Control groups. This treatment by grade level interaction 1s corroborated
by the report of teacher perceptions of their students' development in
arithmetic computation skills. .

Limitations to the student pefformance data necessarily restrict the
confidence one can attach to these results. Larger, more representative
samples, and careful data collection with valid instruments are goals for
the 1974-75 evaluation. Teacher insights will continue to be used as an

important source of information about USMES.
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CHAPTER V

TEACHERS' APPRAISALS OF USMES MATERIALS

Teachers' appraisals of USMES materials were solicited through the

following statement:

Often times the success of a new program involves

the development of~usefulj;appropriate materials),

tools, and references. We'd like to know which USMES

materials are. useful to you, which are not, and if

there are any new materials which you think should

be developed to assist students and/or teachers.
Interviewers were directed to give the respondents ample time to comment.
Then they used the following probes as they seemed appropriate:

You didn't mention the:

(a) Design Lab

(b) Supplies %>r the Design Lab

(c) Teacher resource manual(s)

(d) Technical papers

(e) How-to-cards

(f) Audio versions of How-to-cards. \
1f necessary, the interviewers solicited additional comments with these

further probes:

Which ones (in each category) did you use?
For what purposes?

The following evaluation of USMES materials is based on the responses
given by the eighty USMES teachers to the interview described above. The
order we have chosen in which to discuss these materials reflects our per-

ception of the relative importance assigned to them by the teachers.

The Design Lab and Its Supplies
There can be no question that the Design Lab was seen by the teachers
as a vital part of the USMES project. In fact, many teachers (and most of
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the principals whom we interviewed separately) stated that getting a
Design Lab in their schools was a major motivating factor for undertaking
the USﬁES program. It seemed paradoxical then, that the Design Lab also
appeared to be one of the strongest sources of discontent with USMES. The
discontenﬁ stemmed from various problems: space, stéffing, and supplies.

A. Space for the Design Lab

In many schools, there was physically no room for a separaté Design
Lab, resulting in one of the following three situations:

(a) The Design Lab was located in one of the teacher's
classrooms where it could be used easily by that teacher,
but oniy with great difficulty by anyone else; or

"(b) The Design Lab was put into another school in‘that district,
anduﬁhg children were bussed infrequéntly to use it; or

(c) There was no pretense of having a Design Lab.

It would be difficult to assess which of these situations irritated the
teachers the most. |

B. Staffing for the Design Lab

Where a Design Lab did exist as a facility separate from the classroom,
its use was limited by lack of staffing. One constant theme echoed by vir-
tually all of the teachers whom we interviewed was the need to have the De-
sign Lab staffed on a regular basis so that it would be available for the :
children's use when the need arose.

Y"Assigning a class to ‘the lab on Friday froﬁ.l:lS to 1:45 defeats its
purpose.'

"Trying to work with 30 children in the Lab is equally unsatisfactory."

The teachers noted that both of these typical restrictions were necessary
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if the only peopie available to staff the Design Lab were the classroom
teachers themselves. The only appreciable variability among teachers on
the issue of staffing the Design Lab arose in their suggestions as to who
should staff the lab: student-teacher, parent, para-professional, teacher
aide, release-time teacher, mature high school students, retired skilled
tradesman. Iﬁ those few schools where the Design Labs were staffed on a
regular basis (in one case, very successfully by a retired Army Sargeant),
the success of the Lab was higﬁly evident, and the teachers were clearly
enthusiastic about the merits of the USMES program.

C. Supplies for the Design Lab

Comp!sints about the unavailability of supplies for the Design Lab were
widespreat among the teachers whom we interviewed., The reasons offered for
this lack of materials were diverse:

(a) Some teachers reported that no money was available to pur-
chase the supplies. Other teachers claimed that adminis-

' trators were unwilling to spend money which had been ap-
propriated for this purpose. Still others complained about
lost requisitions or other undue delays in securring mater-
.ials.for the labs.

(b) A less common accounting for the unavailability of supplies
for the Design Lab came frqm teachers-in a handful of inner-
city schools. Here the materials were purchase@vbut were
subsequently stolen. Very little reéained of the original
purchases in these schools.: (In one of these schools, the
principal resorted to locking the remaining tools and mater-

ials in his private lavatory to prevent further theft.
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Needless to say, these matefials were not readily avail-
able to students.)

(c) 1In some schools, the teachers reported that their USMES
classes had to compete with those of non-USMES teachers
for use of the Design Lab and its supplies. The prévail-
ing viewpoint among principals and teachers in such schools,
as reported by the USMES teacher intervie&ees, was that
the program should not be sustained for just a few‘élasses,
but that the entire school should have access to the Design
Lab. Consequently, the materials were consumed quickly.

These expressions of discontent with the arrangements for locating,
staffing, and supplying the Design Lab, although widespread, varied con-
siderably in intensity. Those teachers who were eager to continue using
USMES expressed confidence in circumventing or dealing with the problems.

For example, many teachers and their principals bypassed the problem of in-
adequate or unavailable supplies for the Design Lab by soliciting tools, wood,
batteries, or other ma?erials from parents and/or local businessmen. 1In

some cases, parents volunteered materials. 1In still another schooi;mthe
USMES classes conducted bake sales to raise mone& for the Design Lab mater-
tals.

Many of the teachers in new USMES schools were advised, or decided them-
selves, to wait until the Design Lab was available and equipped‘ﬁgfore under~
taking an USMES unit. These teachers and their principals alike cited the
unavailability of thé>Design Lab as the reason they did not use the program
" sooner after their training. In some cases, the rationale seemed sincerej

in many others it seemed like an excuse to delay getting involved in USMES.
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Several teachers noted that the USMES program did not need to revolve
around the Design Lab--in fact many units did not require its use at‘all.
These individuals voluhteered the opinion that many colleagues.in their
locales delayed implementing USMES unnecessarily because the developers
oversold the Design Lab. Apparently, tﬁg:Dgsign Lab did sell the program
but teachers blamed the developers for emphasizing the Design Lab's uses
at the expense of the program's philosophy and its possible applications
without Design Lab facilities.

Clearly these Design Lab problems exist in varying degrees in the vast
majority of the sites where the USMES program is being implemented. However,
these problems are administrative, not conceptual; it would be grossly un-
fair to overlook the favorable aspects of the Design Lab. From the Feg;hers‘
viewpoint, the motivating influence of thé Design Lab on children was e-
normous. Teachers reported that the students fortunate enough to have ac-
cess to a Design Lab loved using it. Those in the program looked forward
to going to the labj; those not in the program constantly inquired‘about ite

The seeming paradox--that one of the most desirable features of the USMES
program, the Design Lab, was also one of the greatest sources of discontent
about the program--is not so paradoxical in light of the foregoing discussion.
Teachers ‘felt that the Design Lab could be a very powerfull learning oppor-
tunity. They were vocal about their frustrations in not being able témﬁse
the Design Lab at all, or in nct being able to use it to its best advantage.

We will preface the discussion of the rest of the USMES materials with
a description whichitypified the response we received about the material;
in the USMES program. Teachers talked readily and at length about the De-

sign Lab. When we began to probe for responses about other materials, it
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was not unusual to get a blank look. After we specifically asked the tea-
chers to cémment on the Resource Manualé, or How-to-cards, or technical
papers, we found it necessary to describe these materials at length in order
to help the teachers recall the item we were talking about. We can think

of no other description which describes more aptly and succinctly the tea-

chers' feelings about the degree of usage and utility of these materials.

Teacher Resource Manuals

In order of importance to teachers, the Resource Manuals follow the De-
sign Lab, but at a considerable distance. When we asked teachers to comment
frankly on how helpful thé Resource Manuals were to them for the units they
were using, the vast majority of the teachers said that the Manuals were of
very limited value, if in fact they had used them at all.
Teachers' complaints’about the Resource Manuals encompassed a number of
different kinds oé criticisms, and they revealed a diversity of expectations
for the Manuals and a diversity of. viewpoints on the USMES progfam.
One kind of cr;ticism came from teachers who said they never referred to
the Manuals because they were too directive for the intended philosophy of
.. the USMES program. Such teachers contended that a challenge should not he
contfived, that it must flow from the students, and that those problems which
afose naturally in class were not likely to appear in a Resource Manual for
a given unit. Therefo;;, in the viewpoint of these ﬁeachers, the Manuals and
indeed the units were useless. These teachers seemed to be rejecting the
Manuals, even in concept.

Another large group of teachers concurred that the Manuals were not useful
to them, but for a somewhat different reason. These teachers noted that
unless one had gone through a unit in a workshop or with another teacher, the
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Manuals were of little help. Furthermore, these teachers explained, if one
had pursued the training, then one did not need the Manuals.

A third kind of opinion about the Manuals reflected criticism of the
Manualé themselves, but not the concept of the Manuals. These several
teachers pointed. out that one could not use the USMES program simply by
reading the Manuals but that the Manuals could be helpful to teachers after
they had been through one unit at a workshop. These teachers criticized
the Manuals for being ''too wordy,'" '"too padded with case studies,'" or 'not
concrete enough." The teachers wanted a short, concise, "one, two, three"
approach to a unit, with a brief overview of what to expect, and specific
suggestions on how they should present "the challenge."

We heard very few favorable comments on the Manuals. These came from:
teachers who said they appreciated the fiow;harts or diagrams of possible
directions the unit could take, and from teachers who said they were able
to use a few ideas about activities that worked in other classés.

In summary, then, the Resource Manuals were not very helpful to USMES
teachers. The teachers preferred to learn how to use a unit at a workshop
or from other teachers. They constantly reminded us that they '"just didn't
have time to read all that." (Anothér pervasive comment from Dévelopment
Teachers is relebant~5ere. During carlier portions of our interviews, these
teachers expressed great resentment at having to compile logs.of their USMES
developmental activities in their classrooms for the (/SMES Central Staff.
I£ is these edited log materials which comprise the case studies in " e

Resource Manuals which other teachers objected to most strenuously.)
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""How To'' Cards (Audio and Written Versions)

It is easiest to appraise the degree of usage of the audio "How To"
cards first, because very few teachers had heard of their existence and

thus had nothing to say about them. Teachers from only two geographical

" areas had any comments about these aduio tapes. Those teachers whom we

interviewed in one la:ge, urban school district expressed resentment that

their school administrators would not, or had not, brovided funds to pur-~

chase the audio "How To' cards. These teachers felt that the audic tapes

would be very helpful for those of their students who had difficulty read-
ing. Yet, thes. teachers had never reviewed the audio tapes.

One teacher in a rural school had tried using the tapes with his seventh~
grade class which he said was comprised "mostly of slow-ledrning boys."

This teacher reported that his students felt the tapes were "éondescending."
He noﬁed, however, that many of his students Qere older than the average
seventh grader.

With these two exceptions, the teachers whom we interviewed were either
unaware that audio "ow To'" cards existed, or they vaguely remembered that
they had heard of them but expressed no interest in using them.

‘The written "How To" cards seemed to be available at all of the USMES
schowls which we visiteds 1In many cases, they werée in evidence in tl.e De-
sign Lab, postea on its walfé, or on the carts which were designed to ;é;ve
as movable Design Labs. Despite this advertising, however, .the vast majc.ity
of teachers acknowledged that their student;'used them rarely, if at all. A
particular complaint made by lower grade teachers was that the reading level
was too difficult. As these teacheré repeatedly pointed out, one set of
cards could not possibly service all levels of children in grades one through
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eight. One primary grade teacher was attracted by the concept of the How-
To cards, i.e., to encourage children to resolve their own difficulties,
to answer ﬁheir own questions, to get help on an individual basis when it
was needed. This teacher had begun to develop her own "How-To'" cards u-
sing a comic book frame approach incorporating limited verbal materials
with pictorial representation. '

Upper grade teachers as well stated that their students did not usé-
these cards. Several teachers admitted to using the cards themselves as

‘a resource for teachers. Most agreed that it was easier in any case to

show or tell their students how to.perform a certain task. "Several teschers:
: L

.
2

e wo oM e

commented further that their students were not accustomed to learniig by

the "How To" card approach. When we asked some of the teachers if,t%;y“';'
had offered group instruction in the. use of the cards, only one teache;
reported that she had, and even then that her effort did not result in in~-
creased usage of the cards.

In sdﬁmary, the How-To cards have not been successful, if the amount-
of-usage and teacher enthusiasm are indicators of success. Lower grade
teachers categorically rejected the utility of the cards because of their
difficult‘reading level. Upper grade teachers were also negative about the
utility cf the cards, but the reasons for their negative apnraisal were less
clear. it may be thét the cards were too difficult even for mi4ny upper
grade students. Possiblyithe teachers brefefred to be more directive with’
their students inhthe areas of instruction offered by the How-To cards.

Many teachers seemed to be attracted t» the concept of -encouraging students

to learn needed skills and acquire facts on their own, but in practice the

teachers were not using the cdfds in this way.
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Technical Papers

Least used of all the USMES materials and resources were the technical
papers. The vast majority of the teachers admitted that the papers were
too difficult for them to understand. The few who said the papers were not
difficult explained that they had no time to "' ¢ them. There was not one
positive indication that the technical papers w.:2 a useful contribution to

The USMES program.

Chapter Summary

Teachers' reports of tl.c degree of usage of USMES materials and their
appraisals of the effectiveness of these materials indicate that considerable
attention should be devoted to revising and/or eliminating the Resource Man-
uals, the "How To' cards and the Technical Papérs. Clarity, simplicity and
conciseness would be_atﬁributes in these materials valued by the teachers.
The sheer volume of the materials in their present form discouraged many
teachers from using them.

- Clearly, the Design Lab is by far the most attractive tangible component
of the USMES program for the teachers. Many difficulties have arisen with
supplying, staffing, and making the Design Lab accessible to teachers and
their students. “Nevertheless, those teéchers who are committed to the USMESV
program, and especially those who are not isolated in schools without other
USMES teachers, have be2n resourceful in sustaining and improving the Lab's
uses. Future USMES workshops at the national level and .; the local level
should iﬁclude presentations from experienced USMES teachers on suggestions
for coping with the problems of scheduling, staffing, and supplying the De-.

sign Lab for effective ~tudent use.
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CHAPTER VI

THE EFFECTIVENESS OF USMES TEACHER TRAINING

Background

The USMES approach to learning the pfocess of real problem solving re-
quires that the students themselves, not the teacher, discover and analyze
a problem meaningful to them, choose the yariables that should be investi-
gated, collect and analyze the éertinent data, judge the correctness of
their hypotheses and form appropriate conclusions and recommendationse.

The teachers' role in this process is that of a coordinator or a collabor-
ator rather than the more conventional role of a director or an informa-
tion-giver. The inexperience and unfamiliarity of many teachers with this
USMES-styled role compounds the importance of effective teacher preparation
in the USMES project. .

Various teacher training moaels have been used by the ﬁéMES projecte.
For several years, National Summer Workshops have been held to train tea-
chers? who were new to USMES, in the imﬁlgmentation of first trial units,
and to afford experienced USMES teachers the opportunity to discuss plans
- for the development of new USMES units. Participants at these National Work-
shops represeﬁted an extensive rangeé of géogr?phic areas.

The USMES project also implemented two models of district-wide teacher
training programs which were more intensive by geography. The Lansing Dis-
trict Implementation Experiment involved University-districF collaboration
in a medium-gized Community.' The Chicago District‘Implementétion Experi-
ment involved only the district reédurées found in a very large citye

These inservice training efforts have been complemented by pre-service

training components for students in schools of education.
184
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All of the above models have relied on the more immediate impact of
an experienced USMES training staff for preparation of teachers to utilize
US4ES in their classrooms. The basic strategy was limited in that it pro-
duced only "first generation" USMES -users; none of these models were baéed
on pyramidal structures.

Realizing that widespread implementation of the USMES program could
not be achieved efficiently with training models limited to first genera-
tion effects, the USMES Central Staff adopted a traininglstrategy with
built-in multiplication factors for its limited experienced staff and
limited financial resources. This strategy, patterned after the generally
successful technique used by‘many NSF projects, involves training district
resource teams who, in turn,ﬂtrain and support district teachers.

The USMES Central Staff invited each Bf approximately 25 districts to
plan, with project staff assisténce, a method of implementation that suited
the districts needs and resources. "The size énd coﬁposition of the team
and the design of the school-year implementation program were negotiated
separately with each interested district to optimize the rate and quality
of implementation." Only districts committed to plans that had the pos-
sibility of a large number of classroom implementations were invited to
be part of the Resource Personnel Workshop in the summer of 1973,

The following 17 resourcé teams attended this.two-week RPW training
session in Lansing, Michigan:

(a) From California--
Bakersfield City School District Team
pakersfield Greenfield School District Team

Bakersfield Standard School Disirict Team

-~ L1 M. D
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Carmel Team
Fullerton Team
Los Angeles Del Amo Group
Los Angeies 95th Street School Group
Los Angeles Valley Croup
Monterey Team
(b) From Georgia--
Atlanta Team
La Grange Team
(¢) From Illinois--
Chicago Team
(d) From Massachusetts--
Arlington Team
(e) Representing centers for the Eleméntagy Interm Program
affiliated with Miéhigan State University--
Detroit Area Team
Flint Area Team
Lansing Area Team &

At the Michigan workshopé, the project staff trained over 90 RPﬁ.par-
ticipants in the philosophy and content.of USMES units and in teacher
training strategies. Documentation of the workshop format and activities
as well as an account of partiéipants' immediate evaluation of the RPW and
their initial plans for local training are contained in the "Report of the
Resources Personnel Workshop, Lansing; Michigan, June 24-July 5, 1973,"

prepared by the USMES Central Staff at EDC.
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Pufgose

The purpose of this .hapter is to provide formative;feedback on the
effectiveness of USMES teacher training to the Nationaliscience Fbunda;ion,
to the USMES Central Staff and their consultant/speciélf%és for training,
and to existing and prospective USMES District‘Resource'T;ams. 'Special at-
tention is devoted to the effectiveness of the 1973-74 Resource Personnel
Workshop efforts, but more generally, pervasive issues about USMES teacher
training are also addressed. Recommendations from the USMES Evaluation
Staff for future applications of various USMES training models are presented.

Most of these results have already been presented to the USMES Central
Staff and discussed with them as soon as substantial trends could be noted

and patterns established. (The sources of information, -especially of neg-

ative criticisms were not identified to the developers, however.) The Cen-

" tral Staff incorporated son. of our recommendations in subsequent training

effortse Given the especially formative nature of this part of the total
1973-74 USMES Evaluation Project, noteworthy reactions of' the Central Staff
to the feedback on USMES teacherlﬁraining are included along with the re-
sults themselves.
This assessment of USMES teacher training is based upon interview data

from the following respondengs:

(a) 26 development teachers

(b)v 16 implementation teachers

(c) 16 '"second generation," locally-trained RPW teachers.

(d) 20 Chicago Workshop trained teachers

(e) 2 pre-service trained teachers

(f) 13 RPW team leaders
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(g) 17 elementary school principals
(h) 3 district level curriculum supervisors
'(i) 5 district superintnedents or associate superintendents.
The respondents and the interview meﬁhod were described in éhapter I11. 1In-
terview guides for thi2 largest respondent groups--USMES teachers, pfinci-

pals, and team leaders, are shown in Appendices A, B, and C, respectively.

Results - : .

Naturally, teachers, team leaders, and administrators emphasized differ-
ent kinds of issues about USMES teacher training because their perspectives
and role responsibilities were different. The interview responses below,
therefore, are organized and discussed first by respondeqt-roleé, and then
b& a synthesis of responses across groups. A summary of our observations

£6llow.

A. Teachers' Viewpoints on USMES Teacher Training

Qur téacher respondents were about evenly split between those who had
attended national workshops (26 development teachers and 16 implementation
teachers), and those whose training had taken place‘in *heir local school
districts (20>dhicégo workshop trained teachers; 16 "second-generation,"
RPW-trained teachers; and 2 pre-service trained teachers);

Actually, the location of the training did seem to influence the degree

" of involvement of teachers in the USMES program. The chance to travel to

a National Workshop was viewed by many teachers as an attractive incentive
for undergoing USMES training. Conversely, having to pursue training at
the local level was viewed by many teachers as a penalty, especially after

some of their colleagues had talked about the extra curricular advantages

"of the National workshops, particularly those in Boston.
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Fin;ncial incentives also attracted teachers to the Programe. The money
paid to both development and implementation teachers to attend national )
workshops during Summer, 1973 and the money paid to development teachers
to prepare logs of -their new Qnit developinent efforts were seen as impor-
tant reasons to initiate or continue USMES involvement. In Cz!lrornia,
where teachers must accumulate salary credits to achieve a higher pay: scale
level, local ﬂSMES trainiﬁg workshdps were given for credit and were there-
fore takens.

We point out these teacher reactions because teachers, preférringnﬁo
see themselves as altruistic, seemed embarrased to admit that money or
travel played any parﬁ in their decision to use USMES. While many teachers
mentioned money and/or travel, most of those who did tried to "laugh it
of f" and to say they were not speaking in a serious vein., Only two of the
teachers, one who'was no ldnger using USMES and the other who was soon to
discontinue its uée (he woﬁldn't get paid to do logs so it didn't seem
worth his while), admitted that me - was the greatest incentive, to them,
and, in their judgement, to other teachers as well.

Aside from the initial appeal of travel or fiiancial incentives, most
of the teachers volunteered for USMES training. The reasons they gave for
getting involved in the program were variations on either of two themes:
(a) "I was bored with what 1 was doing and wanted to try something new;
USMES sounded like an exciting way to teach,' or (b) "1 always taught the
USMES way but it seems more acceptable to other people if it's part of a
program." The first kind of comment was offered the more frequently as
the reason for getting involved in USMES. In many cases, it seemed to.be

a very sincere reason.

Q

ERIC

Aruitoxt provided by Eic:



-151-

None of the teachers said that he/she was required to use USMES. In°
fact, all respondents of whatever position or role were unanimous in
stating that involvement With‘USMES must be on a volunteer'basis. Yet,
interestingly enough, one school required teachers to try at least one
USMES-styled unit during the year, and the p.ogram seemed to b: foing ex-
ceptionally well there. There,. the teachers were enthusiastic about the
program, and interes n USMES was on the increase. This extraordinary
result, though was probably dae to an extraordinary principal.

Teache;s‘ answers to the question of whether or not the training met
their expectations reflected at once the fact that they arrived at the
workshops with varying lévels of information,.misinformation, and prepara-
tion for training. ~ For teachers with no knowledge about USMES workshops
tended to be confusing. For those with some knowledge of USMES, and es-
pecially for those with a bent for math or science, the same workshops
tended tq be judged-as time-wasting and boring. As one teacher put it:
"One local workshop combined the interested, ignorani, friendly and hosF
tile without planni;g:"- Ihis kind of mixed' assessment pertained to national
workshops just as frequently as to local training efforts. Consistent with
this result was the finding that about half of the teachers Qho attended
USMES wérkshops did not feel sufficiently prepared to use USMES in the
classroom, .while the other half thought their training was beﬁeficial to

the point of enabling them to proceed to classroom applicétien.

While teachers' expectatgons and appraisais of workshops were diverse,
the suggestions they offered forrimproving the training recuéred with'much
regulérity and consistency across sites and across interv;ewers. These |

suggestions are discussed below, but no priority should be attached to ii-
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order of presentation.

(a) The person who directs the training session was a key
factor in each teacher's evaluation of the workshop he/
she attended. We observed widespread resentment among
teachers toward the attitudes of the ''college peopie,"
whom the teachers feit were ill-prepared, uninterested,
and therefore condescencing in their treatment of the
teacher-participants. A few of the college prefessors
who served as instructors/consultants/specialists at the
national workshops received repeated praise, but we heard
the same few names over and over again. The teachers
cited their qualities of being knowledgable, supportive,
enthusiastic, dynamic, and familiar Qith teachers' prob-
lems as the reasons these few individuals were so effec-
tive as Frainers for USMES..

Regardlessxbf their training site, teachers commented
that they would like to see the training sessions incor-
porate more informal discussion with experiencéd, beliév-
able USMES teachers. They seemed to feel that they profit-
ed much more from sharing experiences about teaching USMES
among themselves than from listeﬁing to professors or
other consultants whose experiences in elementary school
classrooms were remote or nil. The teachers perceived the
opportunity to interact with their colleagues about USMES
as . important reason for conducting a worlkshop, es-

pecially a national workshop.
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Many teachers offered the comment that the use of chil-

dren in workshops was one of the worst aspects of the

g

training. The teachefs felt that the situations were
contrived and bore no resemblance fo those found in a

real classroom. However,umcst'oﬁkthese teachers commented
further that the basic training technique of showing chil-
dren using the materials or working on a unit challenge
was a good one. For national workshops conducted during
the summer months, they suggested using vide;'tapes or
fiims of the program in uSe in a classroom. An addition-
al suggestion for local training was that some of the
sessions be conducted during the 'school day whe? released
time teachers, undergoing USMES training, could witness
ﬁhildren using USMES "for real' in actual classes or in
the design lab. ‘

The teachers repeatedly asked for suggestions as to how
one teacher could manage several small groups in a class
of 30 to 35 children who are engaging in physically active
and diverse kinds of efforts. Furﬁhermore,.thg Design Lab
was seen as an exceedingly difficult resﬁonsibility for
the teachers when they were working with that many children.
Many teachers expressed concern for the children's égfety'
when such large numbers were using the equipment. (At
this point, teachers again cited the need for staffing the
design lab so that they could send small groups of children

to a supervised design lab to work on a particular task.)
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(d) 1In regard to teacher training in the use of Design Labs,
many teachers who had attended the Lansing or Boston
workshops during the summer of 1973 advised us that the
concept of the Design Lab was oversold at these workshops.
These teachers noted that they themselves had assumed that
an USMES unit could noé be done with out a Design Lab in
the school. They noted that many of the;f USMES.teacher
colleagues with lesser experience still held this miscon-
ception about the role of the Design Lab in USMES.

(e) Several teachers whom we intérviewed suggested that natioqal
level and local level USMES training sessions should separ-
ate upper and lower grade teachers because they face dif-
ferent kinds of problems in using the USMES approach with
their children. A few further commented that'fower grade
teachers would better focus on a more limited number of
USMES units which seem to work.best witﬁ the younger children.

(f) When discussing their use of time at the ngtional wcrkshops,
a majority of ghe teachers thought that intenSive‘training
on a single unit was a mistake, They felt incapable of
using the other units without some introduction to each one.
Further, USMES units are to begin with a problem which arises
naturally in the classrooms. But with so limited a reper-
toire, the teachers. were seldom able to discover a suitable
problem arising naturally and thefefore resorted~tomﬁon-mAmmwm

triving a problem which related to the only unit they could

deal with comfortably. The teachers seemed to be asking
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for two~ or three-day sessions on each of three or four
units at a two-week national workshop.
(g) In general, the teachers called for less talking and more
éctive involvement at the workshops. (Descriptors such as
e : "boring,' "time-wasting,' 'Mickey-Mouse,'" and "like summer
camp reunions'" were used frequently by teachers to charac-
terize workshops, more so at the nafional‘than:at the local
level.) Despite'the fact that the USMES program is more a
philosopﬁy than a set of materials, the teachers were not
interested in listening to philosophy. Théy seemed t; want
a very systematic, "how-to-do-it' approach so that when they
went back to their schools,.they would know exactly what.to
do. Most of the teachers would like to go through several
units in exactly the way the children would be expected to
go through.them. Possibly the underlying philosophy could
be discussed after the units have been experiencedé
A smail miqority of the teachers noted that discussions
of the USMES philosophy were certa&nly{iﬁ order and were en-
tirely consistent with the whole intené of the program. One
teacher who seemed to reflect this viewpoiat commented: "I
expecﬁed lesson plans and just goﬁ ideas. I expected a éigid'
schedule and got free&om. The workshops should be conducted
exactly like the philosophy."

(h) Only a small number of teachers directly requested more time

-

for skills sessions during the workshopé{ However, we ob~

served that much of the uneasiness which teachers expressed
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about proceedingz with their units seemed to be attribut-
"able to teachers' -ncertainty about the competencies they
thought would be required of them.

B. RPW Team Leaders' Viewpoints on USMES Teacher Training

It was noted earlier in this report that the Resource Personnel Work-
shop modellfor USMES teacher training involvéd training district resource
teams who, in turn, were' expected to train and support additional teachers
in their own districts. Each team was comprised of a leader and two to five
members.

If the number of "second-generation,' locally-trained teachers pursuing
USMES units in their classrooms were to be'hsed as a criterion for evaluating
the success of the 1973-74 RPW training efforts, then the RPW approach for
USMES could only be judged a failure. Local applications of the RPW model
following the Lansing workshop in July, 1973 through the completion of in-
terviewing in May, 1974 produced far fewer "secondwg;nération" teachersfthan
the Lansing workshop. At the time of the interviews, some of the teams had
done nothing beyond the initial planning stages for local training. Others
had just completed informational seésions for prospective USMES users but
had not yet begun ﬁrainihg. Only about half the teams had- proceeded with
training.

- These obsewrvations do not deny the potential for a greater yield of

pES —_— ST S T A

locally~-trained USMES teachers at some, later déte:.>i£.ai&m;§§é;;_zb'the

evaluators that most administrators at both the~building and district levels
wanted to see USMES '‘pilot-tested' or 'modeled" by first-generation teachers

in their schools before they would encourage or allow training for large-

scale USMES use. 195
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The comments below are based primarily on our discussions (two by tele-
phone) with~15 of the 17 team leaders who had attended the»Lansing, Michigan
Resource Personnel Workshop for district resource teams. fhe viewpoints of

. six RPW team members who went to the Lansing workshop, whom we interviewed .

"”és‘first trial implementation teachers, are also considered in this section.
Again, one should nﬁt ;ttach an order of importance to the order'of presenta-
tion of the following points:

(a) All of the team leaders agreed that 1o;aiJUSMES training
should not bé:comﬁulsory.. Those leaders who could comment
from experience noted thst a“;;;iézymof advertising tech=

-niques could be used to attract teachers to iocgl USMES
workshops: ¢ posters, news-}ét£e;s,_announééméﬁts‘at facug;yme ‘
meetings, and especially, by eké&ﬁi@fﬁﬁ@éuccessfnl USMES
teachers. Notices that USMES worksﬁoﬁ attendance could
be used for credit toward salary incremeﬁts in California
were acknowledged as helpful in that state. One tea@ leader
‘ recommended“ugigg.a low-keyed informatioﬁ‘gegéign at tﬁe
teachers' minimum day meeting to recruit. He advised: '"Make
it the order of business. Don't tack it ontova long meeting
filled with othéer agenda items."
(b) Support, permission, énd/or encouragemeht from kéy admin-
‘is;rative pebpieAseemed to be iﬁ;d&ﬁéngm}6¥wéétﬁiﬁév16551”'"
‘training started. In a s;hool with consideréble,autonomy
~and sufficiént_resources, the key administrator was the

building principal. In other districts, one ‘or more cen--' "

tral level administrators were reportéd to control when
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USMES training could take place and/or how much

support it would get. Noting a relationship between
widespread dissemination of the program and political

consciousness, one team leader lamented that 'you must

~invite the right administrative people to the workshop

(in Lansing); don't slight or offend these people.™

In those districts where no local training had taken

place prior to the date of interview, the main reason
given for the delay was the lack of a Desigﬁ Lab. -Most
leaders would not give a.workshop until the lab had been
set up. A few leaders,allﬁded to clearing up other sch;ol
business or referred to "working around school vacations"
as other reasons for a delay in training.

Local workshops which had been given used a Qariety of
time frames: one half-day a week for several weeks on

the teachers' minimum days (the days on which students

were dismissed early and teachers remained for planning,

conferences, or other work); two full-days on a weekend; .
one or two hours a week after regular school days for
several weeks; portions of faculty meetings. Only the
first of these applied options was considered reasonably
satisfactory,.aﬁd then it was used in California where
the teachers also received salary credit for workshop
attendance. 1t was generally agreed that after school
was the worst possible time to give a workshop, and week-

end timeslots were resented by many teachers.
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Our request for suggestions as to what times would be
best for USMES workshop sessions produced a firm consen-

sus that the workshops should be intensive. Most of the

team leaders whom we interQiewed felt that they would or

did loose teachers' interest if the workshops were spread

out over weeks or even months. Some specific suggestions

on when to conduct workshops follow:

( 1) aﬁ intensive workshop in August, just prior to the
opening of school, with briefer gesgions as needed
throughout the year to provide continuing assis~
tance to teacherss;

( ii) a summer séssion with each day divided into two parts--
working aléne with teachers and then trying things
out on a group of children;

(iii) a three-day intenéive session, after the Design Lab
is set ué, ideally with released-time teachers at
the beginﬁing of the school year, followed by occa-
sional minimﬁm day sessions for continued assistance;

( iv) half-day sessions on the teachers' minimum days, once

a week over -six weeksS.

While there was no uniform preference on when to train,

there were general points of agreement in all of the sug-

gestions we heard from team leaders, They would like to

proceed with intensive training after some "first-genera-

o

‘tion" USMES teachars could demonstrate by example that the

USMES approach works in their classrooms.
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. ’ ‘
Almost all of the team leaders who had conducted an ini-
tial information session or who had proceeded to actual

training thought that their efforts to date were succeSs-

R
LA

ful. Most based their judgements on subjective criteria
such as expressions or perceptions of teacher interest and
enthusiasm. Only a few team leaders were able to cite

the more.objective measure of success--the number of lo-

classese.

Team leaderé echoed the USMES teachers' comments on the

issue of who should ggg@qggnﬁygﬁyyginiqg. (Some of the

team leaders themselves conducted portions of local train-’

ing sessions, while other leaders delegated this responsi-

e

b

bility.) The team leaders noted that successful workshops . = "

are led by dynamic, knowledgable people. The first day
must be stimulating, and therzfore motivating, and the work-
shop should be intensive sovthat‘the'moméntum is not allow-

ed to die. On the qualities of tie trainers, one team

leader commented: ''The presenters should not operate out- - .-

cide their area of competence, and their personalicies
should be dynamic.  They must-convey interest and involve-
ment.!" Another active leader offered this suggestion:

"Get teachers who are involved fto go over the teaching of

i
their units and give a synopsis of what happened, what one

can expect."
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(g)l The content of the local workshops did not seem to be an
area of disagreement among team leaders. They all felt
that the approach of having teachers gc through a unitn
theﬁselves,'which was used at the national workshops con-
ducted by the USMES Central Staff, was the best approach
for'local training too. While most of the team leadefs
emphasized that their teachers must gét "g;nds-on experi-
ence,'" a few cautioned that activity-oriented‘sessions on
methodology must be interspersed Qith discqsgions of the

_USMES philosophy, to insure that teachers don't perceive

_USMES as._.a.set.of materials. or.a.Design.Labo...What.cone

stitutes. an appropriate balance between time spent on
"how-to-do-it'" sessions, and time spent on discussion of

the USMES philosophy, may be .a ﬁoiﬁﬁ of disagreement be~

tween the teachers and team leaders whom we interviewed.
: §

.

Or, it may be that some team leaders were trying to b?idge
a gap, )between expressed philosophy and demonstrateqiappii}“
cation), which was perceived by several teachers who attend-
ed the national Resource Personnel Workshop in Laﬁsing,
Michigan.
One RPW team 1éader of fered an additional suggestion
-

on what content to include in local workshops, We think

his suggestion merits special note because it would seem

to serve a need expressed by many USMES teachers. He Tec-
commended that a couple of sessions in a workshop be de-

voted to specific content, skills, and technical background
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which.teachers would need to use the "more difficult,”
science-content-laden units. Using the Burglar Alarm
unit to illustrate his point, he noted that.teachers need
some instruction in the basics of electricity before they
can deal.effectively with this unit in their classes. It
is his opinion that without sufficient background, the
teachers would use the unif manual to acquire‘a finite
amountyof material which they feel they needed to get
across to the children. Lacking any real.hnderstanAing
of the content themselves, the teachers would disseminaﬁe
. m'éé's’ij{éé""é&{"di'{ﬁ'{ ot information to their students and de-
féat the purpose of the USMES program. He rejected the

value of optional skills sessions because he felt that

most elementary school teachers would not know what scieﬁ-
tific information or skills they lacked.: He dismissed

the utility of ghé technical papers forlthis purpose be-
cause he was convinced that qdﬁe ot fhe teachers would

read them or Qas capable of reading them.

(h) Those RPW team leaders who had completed teacher tréining

workshops noted the impoftaqce of providing conting@ng ‘
support to téachers. They felt that it was the team leader's

responsibility to identify resource people who could help

the teachers, and to keep Design Lab materials in_adequate

supply for the teacheré. When teachers encountered problems
with scheduling Design Lab use, with ordering and/or ac-

quiring Design Lab tools and materials, or with technical
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.aspects of a unit, they needed immediate assistance.
Waiting days or even weeks to resolve the difficulties
was deemed unacceptable because the teachers and their
students would loose interest, which, once lost, is
virtually impossible to recapture.

C. Principals' Viewpoints on USMES Teacher Training

It would appear that a knowledgable (about USMES) , suppo:tive princi- -
pal is a necesséry but insufficient condition for success with the USMES
program in a school. In no school did we find an acﬁive, committed cadre
of USMES teachers on the faculty if the principal knew little and cared less
about the USMES program. And almost without exception, those principals who
could discuss the program knowledgabl§ and who would provide logisti;al
support and encouragegent to USMES teachers were principals who had attended
USMES workshops at the ;ational or local lavel.

| Having its principal attend a workshop did not insure that a school w0u}d
be thé site of much USMES usage; however. Scme principals,‘despite their |
'USMES knowfédée, commitment and good intentions, were apparently unable to
provide needed assistance éo.teaghers without support from higher adminis-
trative levels. A few principals had ofher"motives for'attending USMES work-
sﬁops: travel; the chance to meet other principals; curisoigy. Two princi;
plas attended a national workshop with the primary intention of procuring
National Science Foundation funds for their schools. The pature of the
USMES program was of little concern to tﬁem;.the peréeived prospect of out-
side funding was of great interest.

A total of 21 principals, 4 of whom also served as team leaders, were in-

terviewed about the effects which USMES usage has had on their schools, about
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the administrative problems they encountered in the adoption of this new
curriculum, about the support for USMES they were receiving from higher

level admini.trators or others, and the support they were dispersing to .
USMES teachers. Though we did not interview the pri;cipals about téacher

training directly, several comments emerged from principals on the issue

of teacher training. In general, these responses came from the more knowl-

>

edgable principals.  The points afe summarized below in no parﬁkcular order:

(a) Teachers need to be receptive to the USMES philosophy in
order to be successful with the program. Echoing the point
made by team leaders, the principals agreed that teachers
should not be compelled to use the programe

(b) USMES teachers cannot be isciated from one another; they
need continuing peer support as much as they need assis-
tance from administrators. Enthusiasm and commitment for
the program are nurtured when teachers can consult with
"one another'about ideas for using USMES. Training one or
"two teachers f;om an area isolated from other USMES activ-
ity is a waste of time.

(¢) The principal and appropriate higher level administrators
need to be warned clearly and directly as to what financial
and space commitments a s;hoolymust make in order to use

the USMES programe. This comment was applied most frequently

to the Design Lab problems;-finding spaée for ity supplying

it, staffing it.
(d) Thdse principals who were knowledgable about the program

commented that it would be very difficult for a teacher to
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use USMES without his/her principal's moral and logistical
'support. In the same vein they emphasized that USMES
teacher training sessions should address the issue of what
content and basic skills would be developed b&heach USMES
unit and/or gy the program overall. This information would
be helpful to principals and teachers alike especially in
those districts wherg prospective users have difficulty
seeing how a diffuse, integrated prégram like USMES éould
meet specifié curriculum requirements of the district.

The principals shared the same views held by USMES teachers
and team leaders on who should conduct training sessions,
i.e., dynamic knowledgable people who are familiar with

One principal, whose school was the site of much USMES ac-
tivity, offered the following suggestions for USMES teacher
training:

"Look at the teacher as a learnerg'see where she is and

set expectations from there. Do not expect a perfect unit
the first time: let each teacher experiment by setting

one more goal for each unit she tries. Don't bog a teacher
down with an 'official' USMES unit; rather encourage a

teacher to solve with the USMES philosophy any problem
which arises with a group. Identify those most likely

" to succeed and let them start. Be very supportive to

people trying USMES-styled units; reinforce heavily., Tell
teachers to stay away from USMES materials (the Design
Lab) until the USMES method has been tried and the teacher’
feels comfortable with it; then try another unit with
materials." '

Another principal, whose school is the site of sustained,
intensive USMES usage by a limited number of teachers
offered a different perspective on USMES teacher training:
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"Those involved (those who go to national workshdps)"’ﬂ"‘”"“

) ~ carry the bh-r’ , ogram doesn't spread without
teacher cu nal workshops and getting in-
volved. benuul inservice is not enoughe Local training

is too diluted." This opinion is shared by a substantial

number of principals and teachers.

&

Additional Observations by the Evaluation .

The findings reported in this section have been culled from our inter-
views with several respondent groups. Unstructured observétions by the
evaluation team during the February-May, 1974 site visitations and infore
mai discussions with several key respondents have also been considered-
here.

Insufficient, inaccurate, or misdirected communication between the
USMES developers and the &brkshop participants accounted for many of the
problems and much of the dissatisfaction wiﬁh USMES Training which we oh-
served during our site visits. In the view of many administrators, tegm
leaders, and teachers whom we interviewed, the USMES Central Staff failed
to clarify the financial, space and time commitments which an individual,
school, or school district must make to USMES usage and especially to
USMES training.

The first major misconception held by a large number of interview re-
spondents was In regard to the role of the Design Labs in USMES unitse
Frequently, it was assumed that a unit couldn't be done unless there was
a Design Lab in the school. Some of our respondents who observed this

problem attributed it to the USMES developers' oversell of the Design Lab
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and its uses as the most attractive features of the USMES program. They
felt the developers should have emphasized the philosophy, the interdis- . . . ...
ciplinary nature, and the real life problem solving aspects of the program.
As a résult, prospective>USMES~teachers anc principéls were preoccupied
with the problems of finding space for the Design Labs in overcrowded build~
ings, and of supplying and Staffing the labs with already strained finan-
cial resources. |

The USMES Central Staff conceded'thé problem and noted that misconcep=-
tions about the role of the Design Lab probably had their roots in the 1971
summer workshop when the staff /was encouraged to mgke%sure participants got‘
to use the lab, even if a need.was not identified Qithiﬁ the course of the |
unit work. There appeared to belsome carry over bf this policy to later

workshops through 1973. However, the USMES developers have since made a

“conceirtedef fort to correct the misconception by c1arff?fﬁ”‘th@‘rdre“of*the“w;f
Design Lab in their newer written materials and throﬁgh staff members' ex-
planations at workshops.

The responsibilities of participants at the Lansing Resource Personnel
Workshop for conducting local training constituted a second major area of
misunderstanding. A significant number of these Lansing RPw;participanﬁs
did not realize that they were expected to train other teachers in their
home'districtsf They expected only to use USMES in their own classrooms,
just as First Trial Implementation teachers had done when they returned from
national USMES workshops.

Apprised of the confusion over responsibilities for local training, the

USMES developers explained that they had negotiated with district level
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administrators aboug inviting teams to Lansing to prepare for local train-
,.:.-ning.efforts. ..However,: in many cases, these communicatioBSuwere not relayed
downward to the prindipals and teachers who actually participated at Lansing.
To remedy this problem. the USMES Central Staff has been commun;;ating abogt
local training‘in : ~pctions: first, toward the approp;iate level in a
school district's ‘'mi . .rationj and second, downward to the actual partic;-
pants. The Central Staff now demands written commitments tb pursue local
USMES training from the proper district official before it will invite a
team and pay its expenses to a Resource Team Workshop. Furthermore, the
USMES developers now insist upon réceiving team rosters so that they can
issue information about the workshop to thé participanéé direutly; The

policy of direct contact with local USMES trainers appears to have disadvan-

tages as well, however. (The evaluation project director and associate di-

réttor“ﬂuted*tvntinned74even~increased,»dependence on USMES Central Staff
resources by local teams during our 1975 site visits.) The dilemma faced

by the USMES developers is how to clarify ang-be=appropriatel: supportive_

without nurturing dependence on its limited resources. .
A third major problem with USMES teacher training during 1?73-74 involved
setting unrealistic expectations for local training efforts, or even apply-
ing the RPW teacher training model prematurely. For several téams at the
Lansing workshop, it was their first exposuré to USMES. The designated
trainers felt inadequate to train others, because they were newly trained
themselves. At Lansing, they had received intensive training in one USMES

unit, but they cgdld not talk about other units. When these inexperienced

Lansing workshop participants returned to their home districts, they were

4
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encouréged by their administrators to delay local workshops until tﬁey
felpﬁcomfortable teaching the program, until besign Labs were set up, and
until they could demonstrate for their local colleagues that the'progfam

- was workable in their districts. Only in districﬁs where these conditions
were already met, could on? find any 1oca11y—tra1ned, "second-generation'
USMES . PSR re ac&ually using: USMES in their classrooms.4 These
districts also tended to haVe'suppoitivg administrators;.and more importantfd

ly, a cadre of experienced, enthusiastic USMES teachers whofcould assist

their newly trained colleaguess s

Chapter Summary

A few major themes can be synthesized from the foregoing discussion of
USMES teacher training and implementation, espep fally of the RPW model.
These points will be .listed beiow aloné with cur recommendations for im-
proving future training efforts. The USMES dew&. -pers need to be clear

and dize=t about the persommel, financial, space nd time commitments which

USMES schools and individual USMES teachers show d eiﬁ@?f:fﬁzﬁéké:to=USMES.;rfzzx
A sizable number of 1973 Summer workshop participants claimed that the

Design Lab, "hands-on,' and interdisciplinary aspects of USMES wetre used

as "bait" ﬁo attract educators to the progr;m, but the demands of local im-
plementation were not addressed carefully. Sthools and individual teachers

who were uncertain about tle natdre of the program, ‘who had misguided notions
abour =t support they would receive, or who did not understand what was

expec;. & of them, soon became disinterested or even disgruntled. The USMES
developers have responded to this suggestion by addrefsing Fhe issues about
commitments in their newer written materials, ih their application pro-

cedures for workshop participants, and in other written and verbal media.
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Who teaches the USMES workshop sessions on at ahy level, was an issue
of prime concern to all of the groups of . respondents whom we interviewed,
regardless of their position. Teachers, team leaders and administrators
alike urged that workshops be taught by very dynamic persons, who are knowl-
edgable about the USMES approach and the content and skills of various units.
They should also be able to communicate this knowiedge effectively and un-
derstand the problems faced by élementary schéol teachers. Not surprisingly
then, the USMES develobers must deal with the perenially difficult problem
of identifying and using outstanding instructors who fit a variety of de-
manding specifications. |

Teachcr~s aisc asked formore opportunities at workshops to discusslprob-
lems about - iasspoom application of USMES with experienced USMES teachers.
Working on #SMES with 30 or more children, especially in the Design Lab,
was an issue whieh concerned—teachers-greatly, and they found imformal

discussiox with peers who have had to deal with such problems very helpful.

“Oﬁf”recoﬁﬁﬁﬁﬁdcinﬂ’tcnbhe:vSMESreen&ra&:S&aﬁéﬁwasz;batw;hgxgnodify their
policy of .channclling all their most experienced, committed and competent
USMES teachers imto future unit development work. We urged instead that
they use sune vr most of these teachers as members of district resource
teams. C’vem the relatively advanced stage of development work, we pointed
out .that widespr:zad implementation and maintenance had become more pressiné\
issues. Our general suggestion brought interested, studied and somewhat
receptive rpsponses from cercain members of the Central Staff. Those who
were primarily respénsible for directing unit developing work clearly were

not favorable to the suggestion.
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Organization of the USMES workshops rather than tﬁe content per_ se-
seemed to concern many participants. Most teachers agreed tha;'experi—
encing USMES units the same way their children would was the best way to
learn about the program. However, they would like to.use several units
in lesser detail rather than to use one unit so intensively. They felt
that this distribution of time over a greater number of units wogld‘make
;hem‘more knowledgéble about tﬁe prdgram and more comfortable with its
use. The method didn't ;ransfer to other units with experience on only
one unit. Acknowledging this issue, the USMES Central Staff has beén ex-
perimenting with a variety of organizational schemes fOr:théir national
workshops subsequent to these held during Summer, 1973.

The‘USMES Evaluation Team is hopeful that these findings, commentary
and recommendations on USMES teacher training will be helpful for improv-

ing future training efforts at the national and local levels.
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’ CHAPTER VII

INDIRECT EFFECTS OF USMES IMPLEMENTATION

This chapter reviews the observed effects of the USMES implementation,
both positive and negative, on personnel other than the subjects of the pro-
grame fﬁe primary outcomes--the effects of USMES on studenls . = beem
considered in Chapter IV. 1In addition, the viewboints of teachers and ad-
ministrators have been presented as indicators of program utility ;nd pro-
gram effectiveness. Howéver,'what we are répbrting here is the effects of
the program usage on these same teachers and administrators. These observa-

tions were made during site visits or were collected via interviews.

Effects on USMES Teachers-

Teachers using USMES seemed able to stand back, observe, and review their
own role as teachers. Many found they had grown dissatisfied with the tra-

ditional role of teacher as the authoritarian person from whom all order and

orders eméné£e. fet theyifrankly realized that if an alternative role had
not been presented to them, they would never have made this discovery. They
found that they had grown far more respectful of children and children's
opinions, more sensitive to the way children learn, more aware of how little
attention they had paid to these factors previously. This discovery has been
made, not only in their own classrooms, but in the opportunity afforded by
USMES to interact with other teachers at workshops. Another large segment of
the teachers--at least one third--were aware of these alternative teacher
characteristics in themsélves; but explained that this was not a result of

USMESs. .. they had always behaved in this manner.
r
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A few USMES teachers, especially those located in urban areas and
 faced with heavy pressures for standardized test score increases, were
- caught in the midst of conflicting commitments. On one hand, they had

to answer to the demands of parents and school administrators, and on the

—
-

other, they were urged by USMES developers to~honor. their training commit-
T ——

s,

‘ment and to 1mplement the program in their classrooms. The priorli\\of

~.

.

commitments was not clear to them and they resented be1ng caught in this . “\\%§
:double bind. ‘ et i ; : -
o’ P J T S S SR S SN ST STV IR G SN ARTF JENY UE R IET ST ) N ek rske

USMES development:teachers must write logs of the unit development ac-

tivities which they cr=ate, nurture and oversee in their classrooms. Most

enjoyed the responsibility of classroom unit development but abhored having

to write the logs, even though they were being paid for their efforts. They

were particularly discouraged when, after sending their logs to the USMES

Central Staff, they didmot receive any comments or constructive criticisms

on their efforts. The :development teachers ask for continual feedback on

their logged effortsr—fihts-was=a=near:unanimousmandmtotallymunsolicited

uu,,

comment from the development teacherss

Effects on Non-USMES Teachers and Their Students

In an earlier chapter, we commen ted on the problem which resulted from
the location of control classes in the same schools as the experimental
classes.. The '"contamination of these non-USMES classes by the USMES pro-
gram was ‘a phenomenon which members of the evaloation team obsefved during
thedir :sitze visitations.

Howewer, from another perspective, this stands as a posieive factor:

the phiZosophy and op&ration of USMES is inviting and infectious to non-
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USMES teachers aﬁd students. One non-USMES teacher borrowed ‘ideas and
matgrials from an USMES colleague‘and pursued a crz lenge in L. own ¢l .
Another read some USMES resource unit books. Several subscribed to a phil-
‘osophy which could be paraphrased as the USMES philosophy. Students who
had been trained in USMES &n previous yeans persuaded their non-USMEé
teachers t;méilow them to use the Design Léb.

These are but a few éxampleg of the "spill-over'" of USMES into non-USMES
classes, students and teacher; They were gléaned from our sitévvisits and
are .only partially indicative of the full extent of the USMES influence on
the larger environment. Nevertheless, they do report é positive influenée

of USMES beyond those directly trained and engaged in its programe.

Effects on Principals.

Principals who administrate schools in which USMES classrooms were lo-
cated, looked favorably on the program but realized decided responsibilities.
Some even exp;essed ;ﬂneed to have the extend of staféing, space and .admin-
istrative responsibilities more clearly specified at ;helbeginning of their
commitment to USMES. Non-USMES teachers requested th;t the use of the USMES
Design Lab be shared with their classes. USMES teachers complained :that the
lab was not sufficiently available for tﬁeir classes--that the lab should
be staffed by personnel in addition to the USMES teacher, and that it be
made available for longer hours during the day. ther teachers pressed for
a location for the lab which would make it accessible to all rather than to
the USMES class alone. In general, the princip=ml was the officer who was

required to deal with these frustrations of the USMES and non-USMES teachers

alike which arose from the presence of the USMES programe.
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Effects on Parents

Teachers and principals reported hearing little or no responsé from
parents about the USMES progrém-‘ We heard reports that some parents were
willing to supply materials for the Design Labs when called upon, and that
they were aware of and pleased with the level of.interests and involvement
of their children engaged in the USMES program. However, the evaluators
had no instrument or intent to engage parents directly; these two comments
are onlyvsecond hand and without estimate of their representation or com-

prehensiveness.

Effects on School or Community

Again, no deliberate effort was made to measure the effect of USMES on
the school or.community spheres. Obvious to the evaluators was the impact
of a few USMES unit challenges whose solution extended beyond the classroom
to the rest of the school, or even into the durrounding community: changes
in the school procedures for lunch, and recreation;j changes in local traffié
patterns due to a new stop sign. Such challenges, by.their design, brought
about interaction between USMES students and the school/community and affect-

od thé school/community with their unit activities.
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SUMMARY, CONCLUSIONS;, -RECOMME

"Proof of Concept | ' .

i The proof of concept,' was to have been
evaluation projecﬁ, i.e., the examination of
-~ ability and basic skills as they developed u
program. However, late funding prevented as
issué as we had originally planned. Two mod

tent were made: (1) we salvaged as much as

NDATIONS

- et P SN .'l\( PO B Lutrcanene,
b e R - P

the primary focus of this
the student's problem solving
ndef the influenceboffthe USMES%i  ”:
intensivé/a focus qpoﬁ this |
ifications in the original in-

possible of the originally

planned student performance test data, but we also turned to and ‘relied’

upon the perceptions of the teachers trained
USMES project; (2) the issues for investigat

the funder's concern for proof of concept, t

and actually involved in the
ion were broadened and, despite

he project took on the shape of

a formative evaluation for the continuing development of the USMES program,

more than the shape of a summative evaluatio

meanore

i

USMES in Theory and Practice

USMES has been described as primarily a
secondarily a set of activities and material
for realiand practical problem solving, prob
dents themselves in their immediate gghool o

which are relevant to their own concerns and

n on the USMES students'® de-

i
philosophy of educaﬁion and
s« The USMES philosophy calls
lems discovered by the stu-
r community environment, probléms‘

interests. These students are

supposed to conduct the necessary observations, collection of data, represen-

tation and analysis of data, formulation and

C . -176-
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and decision on the final action to be taken. The teaéher is to act as a
collaborator, not as the difector and s;udents are to work in groups,
mutually supportive and nét primafily as autonomous individuals. While
the ﬂdisciplinary" naEure of the USMES units. (or Mchallenges") is the skill
and concept of problem solving, Lhey describe Eﬁeﬁéelves'as interdisciplin-
ary in that they draw upon and employ the various basic skills of the tra-
ditional curriculume | |

This is USMES in theory. Our evaluation attempted to examine, by com-
parison, USMES in practice. Examining appiications of USMES units, we
found that in the beginning of the USMES unit activity much class tiﬁe was
speht in constructing, testing and experimenting, and other "hands-on" ac-
tivitiés-—almost half of the classroom time was spent in these data collection
processes--but that as the year went on, the USMES classes reverted toward
the more traditional pattern-of activities:’ writing, reading, taking part
in class discussions or presentations, looking and listening to other students,
bu£ especially to the teacher. Nevertheless, USMES student behavior remained
distinctive from that of the control students.

.Students in USMES groups spent considerably more time in the processes
of working and constructing in small groups and proportionatel& less time
listening and looking at the‘teacher. Almost no time was spent in pre-struc-
tured writing or working in workbooks or worksheets. The results’s;gégét that
USMES teachers did in fact aaopt less directive, less domlnating roles, es-
pecially at the beginning of their USMES units, and therefore students

assumed more responsibility.
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Effects of the USMES Program on Student Performance
e Our study of the effects of the USMES progrém on student performance
was drawn from teacher interviews and from test data. Teachers cited es-
__pecailly a growth invaffggEiyg»§k%L1$iA”students were more cooperative,
self-directed, inquisitive, more logical in their thinking,raﬁa ﬁé;e se}f:
reliant. Further,'they liked doing USMES.

Some teachers also noted improvement in some of the basi; skil%s areas
such as arithmetic applications and language arts. Such improvements were
clearly dependent on the particular units which the individual teacher used.

Results of the analyses of basic skills data were favorab1e1§0ward USMES;
all USMES classes and five of .the control classes realized significant in-
creases, aléhough USMES classes attained significantly higher scores than
did the controls. Again, larger, more representativelsamples_and more care-
‘ful data collection with valid instruments are goals for the 1974-75 evalua-
tioﬁ. Limitétions noted in the students perfbrmance data collection neces-

sarily restrict one's confidence in these 1973-74 evaluation year resultse.

Materials

A. Design Laboratory

o

From the teachers' viewpoiﬁt, the motivating Tnfluence of the Design Lab
was enormous, a factor whichloffget various complaints and "growing-paihéﬁ%
in its usage this 1973-74 year. Initially, it appeared to have been over
identified as the heart of.the USMES program, to the extent thaﬁ many teaéhers
and administrators dela&ed using the USMES units until a lab had been acquifed.
0n1§ later in the yéar did teachers begin to see that the lab was not essential

and that some units did not require its use at all. Other problems centered

217




N 0N e SN YN S N SN SN A i S SN S A P TN T S '

AT T Yoot ras v

around the staffing and availability or supplies for the labs, but these
problems remained administrative, not intrinsic to the concept of thellab
or its value to learning in the USMES program.

Teachers reported that students fortunate enough to have access to a
Design Lab loved using it--an appeal which in turn strongly motivated the
teachers. Those in the program looked forward to going; those not;in the

program constantly inquired about it.

B, - Other Materials

There are few teachers who are satisfied with the materials. In fact,‘
they are one of the weakest aspects of the USMES program. The technical

papers are beyond the grasp of many of the teachers; the '"How-To" cards 'are

used by‘virtually none of the children. The‘ﬁéhuals are subjected to a
variety of complaints: they're poorly ofgainzed, too wordy, contain un-
necessary information. Many teachers feel they haven't the time to read
them,

Another aspect of this non-use of the manuals should be noted. We'wére‘

1

frequently asked by the teachers why, if one understands and accepts the

USMESMphilosophyy one would make use of a manual? These teachers deemed the
Manuals toé pre-stxuctured'and directive. Once a challenge is proposed, the‘
teacher follows and supports the interests of the children as they solve 1it.
Further, there is the danger that USMES teachers will use these manuals:as
they do all teacher manuals, and thereby ignore the unique philosophy of the
program.

 This leads us to believe that:

| (a) 1f the workshops are effective in articulating the ﬁhilos-

ophy of the program, the manuals could be vefy short, givingv'
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suggestions of challenges and possible activities.
(b).Aa few well developed challenges would probably suffice
as examples of good units.
(c) No matter how well written, the manual will probably not
be sufficient to direct some peopls to use the program in
the way intended.
Several teachers and administrators suggested that the program needs
good pre-service and in-service education to develop the philoéophy, not more

materialse

Training Models

The USMES project has used”é'variety of training models to prepare teachers
for the coordinator's or collaborator's role they must play with USMES units.
Most of these models have relied on the more immediate impact of an experienced
IUSMES training staff at National workshops for preparation of teachers to o
utilize USMES in their classrooms. Thus, part of our evaluation was based on
the appraisals of national workshop participants. However, special attention
was devoted to the effectiveness of the 1973-74 Resource Personnel Workshop
efforts, because‘this training strategy was based on the more cost effective
method of training district resource teams who, in turn, should train and
support local USMES teachers. !

The Central Staff needs to clarify the financial, space, andfﬁime commit-
ments which an individual, school, or school district must make té USMES usage
and especailly to USMES training. Realistically, they should exﬁect payoffs

from locélbtraining efforts in the person of second-generation USMES teachers
using USMES only in districts with already experienced, supportive’ﬁSMES‘

teacherse.
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{

Most of the teacher comments about the training sessions themselves
applied about equally to both national and local worksﬁops. Below, we
highlight some of the feelings expressed most often:

(a) Typically, teachers want to know: "How do you do it in
tﬁe classroom?" There has been some complaint that national
workshops in particular wéfe more oriented to lecture and
discussion on the program's philosophy than to hands-on
experience. |

(b) Teachers asked for more opportunities at workshops to dis-
Quss problems about classroom application of USMES with
experienced USMﬁS teachers; They valued this exchange
more highly than "what the texperts' gave them."

(c) Wo:x! shop trainers need to be screened carefully to make sure
they fit a variety of demaﬁding specifications. Trainers
must be dynamic personalities who are knowledeable about
the USMES appfoach and the content aﬁd skills of various
units. They should be able to communjcate this knowledge
effectively. Above all they should be familiar with the

problems faced by elementary school teachers.

Indirect Effects

A, Teacher Style

»-USMESVteachers of our sample were able to objectivize -and analyze their
role as teachers. In their reflections, many felt that they had become less
authoritarian and less direct as a result of their training and experience

-

in USMES. The teachers further reported that they find themselves more
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respectful of children, their opinions, and the way they learn.

B. Non-USMES Teachers

Some non-USMES teachers became aware of the program through an intro-
duction made at a faculty meeting, while others asked coileagues about it;
their students had heard of tﬁe design lab from peers on the playground and
pressured these non-USMES teachers to use the Lab. This indirect effect
also resulted in a "contamination' of control groups who, for this 1973-74
evaluation, were selected in the same schools as the USMES}experimental groués.
In the future, control classes must be selected from different schoolé;

C. Adminiétrators

Administrators, particularly principals, must deal with various pressures,
including.the location of';pace for, equipping, and staffing of the design lab.
1f the principal is not supportive of the USMES program Qhen these pressures
are applied, he will, in effect, discourage teachers from its continued use.

Some principals are resentful of ‘the developers for not giving their ﬁea—
chers more support. On the other hand, the principals report that thefe are
no staff competitions, tensions, or hard feelings.among teachers as a.result
of the presence of the USMES program in their schools, Scheduling sometimes
became a problem, espe;iéllflin the upper grades and in schools where rigid,
fixed minute period; are used. There was usually no similar problem in the
lower grade levels.

D. Parents . (
Teachers and principals reported little or no response from parents in
regard to the student engagement in the USMES program. When there was a ref-
erence to the parents, it was posi;ive (e.g., the contribution of lab tools by

some parents).
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E. Noni-JSMES Students

o -ISMES studenri, tzat  is, peers of stucdants gmgaged in the prog=am,
wou!l- +. .n about and be pygpnively”tmpressediby the,progtﬁm,”eithgrﬂfrom‘
ey £ USMES claszes or from friends present:' in the USMES program. Paz-
tic. i effects of this extended influence eviifnced them=selves in requests
for usses of the ﬁesign Lab by many non-USMES stncenis of whe same school.

F. semols - Communities

Scme schools and a few communities became conscious of the USMES progrmm
and experienced the effects of the students' problem solving activities.
Those that did weré impacted by the effgcts of USMES unit solutions on the
existent community and school patterns: lunch periods,'recregtion, traffic

patternse

Other Observations by the Evaluation Staff

A. Characteristics of Successful USMES Schools

Probably the single most important condition necessary for the success

, of USMES in the schools is the presence of a very enthusiastic, supportive

person on the staff. This could be the principal or other édministrator.
These key administrative people are.important in getting local training
"started, making resources available énd implementing the programe

Beyond this, there should be a supporting teacher or ogher member qf the
school staff whose stréngth of personality and enthusiasm will interest
faculty enough to attend a workshop or attempt a unit. However, this single,
supportive person will not guarantee successfui_uée’of the probram beyond
a limited period of time. USMES teachers need the support of each other for

an exchange of ideas and experiences, especially when the program is not going
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well, iAo~ tesavrers should not be isolatg% from each other.

Seconcssilyssiit is quite important to hmve the space, and money to lo-

~~~~~~~ cate,--equip and xiaff..the. USMES design lab.

B. Problem Sizcuations

Althas. . ithesretically, the USMES program should be adaptable to all
children, :% acsaaslity, it appeared to be mmore Successfullin middle class
schools. ~ is -seemed to be more a problem of application than a problem
intrinsiz @ ¢ise program itself, but ghe problem ‘existed nonetheless. Schools
located i Lowter class and ghetto neighborhoods reported the most difficalty
with the ; rogwam. Teachers in these settings judged their students not
responsibi: :r sufficiently independent to deal with the ?rogram. We sug-
gest that wmwrkshops be directed toward using the program with students of
this socioe-bnomic level so that teachers may have first hand experience with
USMES in this situatién, develop more relevant approaches and more appropriate
expectations.

Another 33~=3iculty was 'the continual, excessive demands made on teachers
in some dissrrrs to rais= scores on basic skill tests taccduntability); or
to try new programs specifically designed to teach more content. Teachers in
these districts fel; (and probably rightly so) that their time should be spent
teaching the content specified by the diétrict, USMES was initially promoted .
as :a math/scienre program. Intentionally or not, the developers convinced
some: people that: it would teach math and science in an integrated fashiona.
Since it -#id mot -do this to teachers' satisfaction, math, and to.a lesser
extent scienue, were taugﬁt in their traditional position and, if mo itime

remained, USMES was left out. T
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Some administraﬁorsvand faculty frankly adm = tthey dom™x know what
the pfogramvis supposed to do. They find the d velopers vague and evasive
wien pressed to respond to that question. Undes ris condition, the limita-
tions on time or finances will result in the drcwigaing of the USMES program.

We suggest that the developgrs attempt to defiz= the program more cleé;ly
than they have so the schools can in turn decifes miwsther or mot they want to
spend the time of this activity. Content orienteg schools may wish not to,
but that decision can be made before a heavy immzstment of time and money
is made in workskops and design labs.

The developers also need to be more élear and direct :about: the commitment
school admiqistrations are expected to make to USMES. Teachers and princi-
pals want to know what they're getting into. .Developers and especially dis-
trict people need to say who is going to help, how much, in what ways, and
what responsibilities must teachers and pfincipals perform im their respective

roles.
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SCHOOL FNFORMATION FORM 1973~1974

Instror—icmes: Please fill omz=one form for each school in the evaluation sample.

Namz =f School:

‘Address of School:

RRieEn SCLrEctL
i
city/ state

Serting (Rwral, Suburban, Tity):

Approximate Socioeconomic Level (High, Medium, Low). [This informatiom
may be:zvailable from the-principal].

How-mamy years has USMES been taught in this school?

Tesign Lab.
. Does the =chool have a Design Lab? If yes, please answer 6 B, C and D.
B. If the Tesign L&k mas a manager, please list his/her name, position,

(i.e. tzscher, teecher aid, volunteer, etc.), mnd the number of hours
he/she i in fhe: Lagbe

gi

<What toels and marerials is the Design Lab lacking?

~D.. Mescribe *mgaeral tHe Design Lab facilities in the building (in-

«ludingz whether -there s a separate Design Lab room, in~class Desigu
Lab' arrmmgement; port=irle Design Lab cart, etcs).

226



APEENDIX B

CEASS INFORMATION FORM -~ USMES EVALUATION

1973-1874

~188-

227




-189-

CLASS INFORMATION FORM — USMES EVALUATION 1973-1974

Instructions: Please fill out one form for each class in the evaluation
sample, USMZS and control

City, State USMES = Control?
School No. of Children
-Teacher

Grade(s) ‘ Unit (US&ES)
Observer Subject (control)

USMES Classes Only

1. How many years has the teacher been using USMESZ

2. What units, other thaw tie presemt one, has the teacher msed?

3. Have any uf the childrem had former exposure to ESMEEY

A. 1f yes, approximatwly how many == the children?

B. 1f yes, what:unirs were therexzrsied to?

4. A. Approximately how mamy hours/week were schedulet. for “USMES, including
the Design Lab work?

B. Approximately fmw mmmy weeks, excluding vacatioms, were spent on USMES
this 'year?

5. If more than one KIN¥ES umit was-womiead on this wsar, Tist the unit titles
and the approximsr=odates for thenmizs.

e e et IS, © et
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USMES and Control Classes

1. List the names of the non=USMES science, social studies, math, and language
arts programs and texts used by this class.

2. List the approximate number of hours spent per week, on the following subjects
and activities.

a. ‘ a. Math a.
b. b. Science b.
Cn c. Social Studies o
d- ‘ d. Lang;ége Arts d.
e. : e. Music e
£. f. Art ‘f.
ge g Ph§sica1 Education ge
he ' h. Special Projects h.
i. i. Other (specify:______$ i.

3. How many years has this teacher been teaching?

4. List any special training that this teacher has had in math and/or science.
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Control Classes Only

1. Has the control teacher used any of the USMES materials this year7 Unit
Resource Books, How-to-cards, Technical Papers, Design Lab?

2. Have the control children used any of the USMES materials or been exposed
to USMES activities?

1f yes, please explain. .

3. Does the control teacher use the USMES philosophy in her class?
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USMES EVALUATION 1973-1974

Program Monitoring Form

“Ieacher Grade

Present USMES Unit

Other Units done zhis year and approximate dates

School

Address Y i

1. How was the umit you are presently working on introduced to the students?

7. What were some of the typical student reactionms to the unit?

3. What were your goals for this unit?

How did the students define the challenge for their situation?
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Did the children lose sight of the goals during the unit?

If yes, then why in your épinion did this occur?

How often and in what situations was refocusing required during the unit?

~

Were there fluctuations in student interest during the work on the unit?

If yes, please explain'at what points these occurred.

1f the children hit any impasses during the unit, at what points did
this occur and how was the impasse overcome?

Please explain the nature and extent of any student comments or criticisms
on your present USMES unit and/or the USMES approach in general.
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GCLASSROOM ACTIVITY ANALYSIS

écher Date Observer

1001 # Students__ USMES/Control Unit/Subject

Measures

| Counts

Constructs

Assembles

Tests/Experiments

Calculates

Records data

Writes composition/illustrates

Writes (pre-structured)

Reads How-to Cards; Plays Tapes

Reads - task

Free reading, writing, drawing

Messes around with materials

Talks to another - task

Talks to another -~ social

Takes part in small group discussion -
task

CHILDREN

Takes part in small group discussion -
social

Gives pre-structured info to teacher

Gives original info to teachers - task

Seeks information from teacher

TEACHER

Talks to teacher -~ social

Takes part in class discussion or pre-
sentation

Listen/look at child

Listen/look at small groups

Listen/look at class

Listen/look at teacher/lecture/film ‘ ‘%

Collecting materials/maintenance

°estingjwaiting/fooling around
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o Description of Categories -

Classroom Activity Analysis/USMES

ACTIVITIES

MEASURLS: An instrument is used to measure distance, weight, volume or
time. A measurement is read from a continuous scale.

Examples:
Timing with ‘a"'stopwatche’

‘Measuring a borcd with a yard sticke.

Measuring the length of a sidewalk with string.

Weighing a person on a scale.

Measuring ounces of a soft drink in a measuring cup.

Measuring amounts with measuring spoons.

Measuring length with a trundle wheel.

Using a tape measure to measure a person's height. '

Using a classroom clock for timing. ‘

Using an eggtimer.

Measruing weather conditions with a barometer, thermometer or
rain gauge. '

O

COUNTS: Quantities or frequencies are counted.
{

Examples: oE
_ Counting the number of pieces of metal which can be picked up by
a magnet.
Counting the number of people going through the lunch line.
Counting the number of white Cuisenaire Rods which equal’ an
orange rod. o
Counting the number of cars driving through an intersection. i
Counting the number of squares on a piece of graph papeft. D
Counting the number of times a pencil can be sharpened.
Counting the number of persons with a particular eye colors s
Counting the number of children with freckles. B
Counting the freckles! h :
~ Counting beans, scissors or books.
Counting 2's, 5's, or 10's.

CONSTRUCTS: Physical components are put together to create a wholes Something
is built or made from scratch. '

Examgles
chair is built.

A
A soft drink is mixed.
A mustery box is made.
A mobile is made.

An irrigation system is made.
Ingredients are mixed.
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ASSEMBLES:
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t  (cont.)

Sandals are mixed.

Something is hammered together.
An apron is sewed together.
Life-size puppets are made.
Wood is cut.

Cement is mixed.

Pre-cut or manufactured materials are assembled. A plan, set
instructions or recipe is followed. ‘

Examgles:

A plastic model airplane is assembled.

A geometric form is made from pre-cut paper shapes.
A light switch is made from electrical components.
A barometer is made from a science kit,

Stamps are glued into a stamp album.

A jigsaw puzzle is put together.

. Bones are put together.

A circuit is assembled according to a plan.

TESTS/EXPERIMENTS: An experiment is performed and daﬁa is collected.

ExamEIes'

CALCULATES:

Water is tested with litmus paper.’ "« "'

A soft drink is tested for taste appeal.

A circuit is tested to see if a light will turn on.
A chair is tested to see if it is the right size.
Paper towels. are pulled to test strength,

A blindfold taste test 1s run.

Rocks are scratched to determine hardness.

A culture mold is grown on wet bread.

A bottle of pop is shaken to see if it fizzes.
Items are dropped in water to see if they float.

Arithmetic is done (addition, subtraction, multiplication and

division). Include math done in math workbooks.

Examples:

Sums are added._

Division is done on a Want calculator.
Frequencies are totaled,

Yards are converted to feet.
Multiplication problems are done.

RECORDS DATA: A record is made of raw data.

Examgles.

.

The number of people crossing an intersection is recorded.
A tape recording is made of noise in a lunchroom.

237

of




-199-

RECORDS DATA: (cont.)

Pictures are taken of all the different animals for a report on
the zoo.

A record is made of the number of times a die turns up three.

The height of a person is recorded.

A map is drawn of an intersection.

A record is kept of weather information.

Suggestions are written on the blackboard.

An inventory is made.

A description of an experiment is recorded.

Physical characteristics are tallied.

WRITES COMPOSITION/ILLUSTRATES: An original composition or illustration is
' - created in connection with school work or a
class assignment. (Includes graphing when
the graph summarizes and illustrates findings.)

Examgles:

A story is written.
A picture is painted.
A book report is written.
A graph is drawn. ‘
A play is written.
Future field trips are mapped.
Self-portraits are drawn.
Letters are written in connection with the cliass project.
Social studies reports are written.
Advertisements are written.
Essay tests are taken.
Captain Cook's voyage is plotted on a map.
A histogram is drawn.
;

WRITES (PRE-STRUCTURED): Writting is done in workbooks or on,worksheets.
Pre-structured questions are answered in writing.

Examglesr

Blanks in a reading workbook are filled.
A worksheet is completed.

A poem is copied.

Spelling words aie written from dictation.
A questionnaire is filled out. '
References are copied.

Word definitions are copied.

A true-false test is taken.

A map is traced.

READS HOW-TO CARDS AND PLAYS HOW-TO TAPES: USMES How-To cards and/or tapes
' are used.
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i

' READS -~ TASK: Reading is done in connection with school

work or a class
assignment.

Examples:
A reference book is consulted.
A text book is read.
A table of weights and measures is read.:
A magazine is read.
Instructions are read.

A newspaper is read for weather forecast and 'current events,"

FREE READING, WRITING, DRAWING: Free time is used for reading, writing o.

drawing (NON-TASKS).

A poem is w=itten.

A letter isvwritten.

A crossword-puzzle is done.
A

A

landscape is painted.
novel is T=ad.

~=SSES AROUND WITH MATERIALS: Although the child manipulates USMES (ax-non-

USMES) materials, the purpose of his beiavior
is not apparent.

Examples:
Blocks are piled.

Clay is pounded.
Buzzers are rung.
Etc. .

INTERACTIONS

The child's predominant activity at the time of observation may be verbal
interaction with another person or a group of people.
discriminate between mnie following categories.

The observer needs to

CHILD TO CHILDREN CATEGORIES:

TALK TO ANOTHER - TASK: The child talks with another child about the task.

TALK TO ANOTHER - SOCIAL: The child talks with another child socially.

TAKES PART IN SMALL GROUP DISCUSSION -~ TASK: The child talks in a group
about the task.

TAKES PART IN SMALL GROUP DISCUSSION - SOCIAL: The child talks in a group
about social, non-task topics.
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- CHILD TO TEACHER CATEGORIES:

GIVES PRE-STRUCTURED INFORMATION TO TEACHER: The child responds to the
teacher according to a pre-structured format.

'GIVES ORIGINAL INFORMATION TO TEACHER: The child talks with or to the
teacher about the task.

' GEEKS INFORMATION FROM TEACHER: The child seeks information from the
teacher, questions ‘the :zeacher, -

“TAEKS TO TEACHER - SOCI&ZEL: The child talks with the teacher socially.

~TARESZPART IN CLASS DISCHUSSION OR PRESENTATION: The. child takes part in
“a-class discussion orizzives a presentation to thexclass.

_LISTEN/LOOK:

LTSTEN/LOOK - AT CHILD: The child attends to another child.

LISTEN/LOOK - AT SMALL GROUP: The child observes, looks on in a group setting.

" LISTEN/LOOK=~AT CLASS: The child observes, locks on during a total class e
activity. B o

LISTEN/LOOK - AT TEACHER/LECTURE/FILM: The child attends to a. teacher, a
lecture or a filme.

OTHER:

COLLECTING MATERIALS/MAINTENANCE: Materials are collected or equipment is
maintained.

bExamples:
A pencil is sharpened.
Supplies for painting are gathered together.

RESTING/WAITING/FOOLING AROUND/ATTENDING TO SOMETHING OUTSIDE THE CLASS:
The child is not actively involved in learning or free-time activities.
The child is phased out or distracted.
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TO THE. OBSERVER:

This Manual and the accompanying
materials consist of the following:

Instructions to guide you in the administration
of the Playground Problem

A catalog of playground equipment

A form on which to record your observations of
the children's behaviore

A cassette tape for recording various segments
of the sessions.
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' GENERAL INSTRUCTIONS

The problem solving behaviors of elementary school children constitute
one of the most importént areas for evaluation of the USMES program. The
Playground Problem is to be used as one means of asseésing the success of
the USMES program in reaching its goals. This test is designed to enable
the observer to collect data on both verbal and non=verbal behaviors involved
in problem solving.

The Playground Problem should be administered to designated USMES
classes and .control classes. Flve children are to be selected randomly
from each USMES class and simllarly from each control class in the evalua=-
tien sample. The test is to be given to each group of five children rather
than to individuals. :

Each group of children should be taken to an open area near the school
and asked to plan a playground. The materials the children are to use in
» solving the problem, the instructions you are to give them, and the role
-you are to play as an observer will be explalned in detail shortly.

We are interested in assessing the degree of cooperation and self-
or group-motivated interest the children demonstrate durlng the entire problem
solving period and the follow—up;question period. We are equally interested
in the degree to which the children employ practical considerations in solving
the problem.

Our analysis of the Playground Problem test results will be based on
three kinds or records: (a) a tape recording of the children's verbal
presentation during the follow-up question period; (b) your observations of
the children's behaviors as recorded on the observation form accompanying
this Manual; and (c) a layout of the proposed playground which the children

will be asked to draw on a large sheet of paper.
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In general, your role as an observer will be to organize the test
session, to instruct the children on what to do, and to observe and record
their behavior. Specific instructions for administration of the Playground

Problem are given in the following sections of this Manual.

ORGANIZATION

. 1. sSelection of Children

A random sample of five children should be picked from each control
ciass and each USMES class in your school. In ;he past, children have not
always been picked randomly, and this is not acceptable. When children are
picked on the basis of good academic performance on the one hsnﬁ, or on the
basis of "getting rid of the troublemaker" on the other, ;he entire session
will have to be disregarded.

It would be best for you to pick the children ydurself, but the teacher
can also make the selections if correct §rocédures are useds The easiest. .
appropriate method is to write the names of each child on a piece of paper,

throw each piece in a hat, and then select five.

2. When to Administer the Playground Problem Test

This can be a c;itical factor. Oftentimes, children are more rest=
less and less attentive at certain times of the day, and especially at
certain times of the year--fof example, the day before Christman Vacation.

Try to run your test sessions at approximately the same time of day==-
that includes the control classes as well as the USMES classes. The recom=
mended time of day is as close to the beginning of the day as possible.
Avoid extremely cold or rainy days, since the Playground Problem is to be

administered outside.
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Second, do not run your test sessions on the day before or after vaca=
tion periods; or on the days when special school events are to take place.
In the past, some sessions have had to be discounted because of confounding
factors of this nature. |

In all of these consfdefations, use your own good judgement. A test
administered under somewhat less than ideal conditions is probably better than

no test returns at all for a class.

3. Where to Administer the Playground Problem Test

In preparation for the test, you should ' -ate a suitable open area
near the school. An empty lot would be ideal. However, if one is not
available, a'playing field or clear black topped area would be appropriate.
This area should be the same for all groups of children in the same schools

on your sample list, both USMES groups and control groups.

4. Materials to Accompany Test Administration

Prior to the testing session, you will need to gather together the
following items:

Observation Egquipment

Observation form
Tape recorder and blank cassette

Watch '
Tools (in a cardboard box)
50 foot tape measure
Yard stick
Ball of string
Large piece of paper .
Pri-wall (to use as hard surface for drawing plan)

Felt tip pens

Pencils

12" rulers

Catalog of playground equipment
Scrap paper

Scissors
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“INSTRUCTIONS TO THE CHILDREN

Soon after arriving at the open area, you should give-the children the

%ffollqwing instructions and you should.record them on tape:

"Let's suppose this area was going to be made into a new playground for
‘the children :in your school." (Indicate clearly the limits of the area).
"How would you plan this playground?" ‘

"Here is a catalog of playground equipment which could be bought. If
" you had $2,000 to spend, which equipment would you choose?"

, "please work together to decide which equipment should be bought. Draw
a plan of the playground on this piece of paper showing where the equipment
would be placed."

"You have forty minutes to work together to make your plan. Here are
some things you may use if you want to." (Hand one child the box con~
taining the tape measure, pencils, etc.e) '"Remember, you can spend up
to $2,000 on equipment." '

o DO NOT GIVE THE CHILDREN ANY SUGGESTIONS AS fo WHAT OTHER CONSIDERATIOﬁS

7{’ THEY SHQULD KEEP IN MIND. In the past, some test results have had to be ine

'5i;validated because of suggestions and clues which obse;vers had given to the
vchildren in the instructions. The instructions should be as similar as pOSSibig
‘for the USMES groups and for the control groups. Any evidence of intentional.

" or unintentional bias unfortunately results in invalidation of the test session.

 Let the children know that they will have forty minutes to figure out
. their plan and draw it 6n paper. Tell them that at the end of this period,

you will ask them questions about their plan; and that their answers will be

recorded on tape (more about taping later).

OBSERVATIONS o

During the forty minute problem solving period, stay in the area in view
fi_ of the children. You can repeat the instructions, if necessary. However, you

L should not participate in the problem solution by answering other questions or
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'suggesting possible strategies. It is up to the children to decide whether
or not to use the measuring equipment. Do not demand that any parti;ular child
help out in planning the pLayground if he or she does not want to.’
Aftér thirty minutes of the problem solving period have expired, tell
the children that they have ten minutes to complete drawing their plan if they
havé not already done so.
During the forty minute problem solving period, the observer should make
‘notes on the observation form describing the children's activities. Please
write clearly., Each activity should be noted under the appropriate‘category
heading. These notes should be specific and numbered sequentiélly{ For example,
under the heading "Measuring' the observer might note: b
"5, Two kids measured the width of the lot with the 50' tape.'" The
number "5"_indicates that this is the fifth note the observer hasﬁmade on the
' observation form. The next note might be:
"6, One child recorded the width of the lot as 45 feet," This observation
‘would be placed under the heading '"Recording Data."
You will have received intensive training in the use of this observation

form at the Observers' Training Workshop.

PREPARATION FOR TAPING

After the forty minute problem solving period is completed, you should
.call the children together to prepare for tape recording the ten minute question
" period.

Children are often shy or giggly when they first spgak into a micro=

~ phone. 1Inaudiable responses make our work of analysis very difficult. To

get around this problem, please ask each child to recite a sentence into the
‘microphdne, such as: “This is our plan," or "My name is ..." Tell the children

_;that they must speak one at a time, and ask them to speak slowly and clearly.
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Play the tape back to the children. This will give them some chance to
get used to recording their voicés, and it will give you a chance to see how
well their voices are being picked up. (Note: this part of the'recording is
not imﬁortant to us and can be erased)s

When the entire session is over, we would -ike to have the following

" recordings returned to us:
Parc 1: the instructions as you gave them originally to the children
Part 2: the ten minute question period given after the thirty minute

problem solving period and after the practice. taping.

QUESTION PERIOD

This period during which the children explain their plan and outline
their reasoning should be tape recorded in its entirety. The children's

presentation may be up to ten minutes long. You should record the data and

group at the beginning of each question period taping. If you wish, you may
take the children back into the school to make the recording.

It is very important to remember that the questions you ask the children
and the procedures you use in soliciting their answers MUST be as similar as
possible for the USMES groups and for the control groups. - Again, any evidence
of bias may invalidate the results.

Although ydu may have to use your imagination and various strategies to
encourage the children to respond or to expiain‘what they mean in greaﬁer |
detail, use the following '"script" : a gﬁide to the specific questions you
should ask. It is very helpful, we are sure you know, if you show interest
and enthusiasm in what the children have done. Remind the children to speak
slowly and clearly so that other people can understand what they have said

~later. Do not rush the children but rather gently encourage them to say what

they want. S

248




-210~

FIRST QUESTION SERIES (Directed to the entire group*)
==~ '""How did you do?"
-- "Was it fun?"
SECOND QUESTION SERIES (Directed to the entire group*)
-- “Explain your playéround plane"
-- "Why did you decide to but (4) pieces of equipment?"
-- "Do you know how much the equipment you have chosen will éost?"
-~ "Why did you decide to put the swings over here? The slide over here?"
-- "What kinds of information did you need to help you make your decisions?"

THIRD QUESTION SERIES (Directed first to the entire group, and then to each child
in turn who has not yet responded)

-- "Were there any other important factors you had to consider in making
your decisions?"

-- "Is there anything anyone would like to say before we finish?"

While it may be necessary to structure the children's report by asking
questions, you as the observer should not suggest rationale to the children
by means of your questioning. For example, if there has been no mention of
safety factors or indications that the issue of safety has been taken into
consideration. the observer should not bring it up during the tape recording.

The ﬁlayground problem does not have one solutinn. However, in the play~
ground problem, a certain approach to problem solving is valued. An excellent
response to the playground problem would include:

1. Measurement or calculation of available space.

2. Meaningful use of measuring equipment

3. Careful consideration of types of playground equipment chosen.

4. Comparisons between size of equipment as listed in catalog and space
available on playground area.

5. Consideration of budget-limitations.;

6. Acécuracy in drawing lay-out of progoéed playground.

7. Consideration of human elements such as safety and aesthetic appeal.

8. 'Logical and clear presentation of rationale.

* When the question is directed to the entire group make sure that everyone
talks who wants to, not only the 'spokesman"” for the group. Be sure they talk
one at a time so that it is easy to understand what is being said.
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However, particularly on the pre-test, the children may not respond in this
manner. This in itself is interesting and important data and should not be
intérpreted as resulting from the format of the problem.
After the testing session is over, review the tape on your own. If

you think any part of the conversation wiil be difficult for us to underséan@,
please make a note of what was said and attach it to the observation form. E
Please be sure to return to us all tapings, obgervation sheets, scrap papers
the students wrote on, and the playground layouts. The pre-test rasults
should be sent to us soon after they have been completed. The Playground
Manual and Catalog should be retained by you after administration of the pre~
tests. They should be used again for administration of the posttests. Upon
coﬁpletion of the post~tests, please return to us the Manual and Catalog along
with the testing results for the post-test. .

" Instructions for administration of this Playground Problem will have been
reviewed in detail at your Observers' Training Workshop. However, if you have
any further questions when you are ready to administer the test, please call

the USMES Evaluation Team, collect, at (617) 353-3312.

Dr. Mary H. Shann
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CODING DIRECTIONS AND FORMAT

Playground Problem

On the following pages you will find enlarged representations of the
coding blocks pertaining to identification, behavioral, cognitive, product
and validity criteria. The data is to be encoded in the proper column (box)

in accordance with the instructions accompanying each criterion.
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Section I.~-IDENTIFICATION (Columns 1-11)

The objective of the ID code is to identify the teacher, the grade level, the
. school, the designation and the administration (pre-post) of the test.

Coding Directions

" 1n columns 1 and 2 fill in the grade code of the teacher. The teachers are
numbered from 01 to 99 and shall be obtained from the master list provided by
the evaluation team office. ' '

In columns 3, 4, and 5 enter the grade as follows:

Column: 3 &4 5

Graae 1 001
Grade 2 : 002
Grade 8 008
Grades 1 & 2 o1l 2
Crades 7 & 8 ' 078
Crades 1, 2, & 3 . 123
Grades 6, 7, & 8 ' 678

.In columns 6 and 7 enter the school code. The schools will be numbered from
01 to 99 and shall be obtained from the master list provided by the evaluation
team office. :

In column 8 enter the treatment code as follows:

USMES ' 1

Control 2
" In column 9 enter the administration code as follows:

Pretest . 1

Posttest ; 2

In columns 10 and ll enter the unit code as follows:

Consumer Research - Product testing ‘ 0]
Describing People 02
Design for Human Proportion ' | 03
Electro Magnetic Device Design | : ' ' \04
Playarea Design - oo 05
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Soft Drink Design 06
Traffic Flow S 07
Weather Prediction o 08
Burglar Alarm 09
Dice Design . 10
Lunch Lines : 11
Pedestrian Crossing . 12
Advertising e s 51
. Animal Behavior 52
Bicycle Behavior _ " 53
Classroom Design 54
Communication 55
Community Services . 56
Ecosystems 57
Learning Process ‘ 58
Manufacturing . 59
Music Production 60

Nature Trails : ' 61

All control classes should be designated 99 for the design block in columns

10 and 1l1l.
Data entered in first 11 coluﬁnéii _‘“mwmﬁﬁﬂ.
\
1 2 3 4 5 6 7 8 9 10 11
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Section 1%.--BEHAVIORAL ASPECTS (Columns 12-15)

There are four factors which are considered in this segment. The scoring

 0f this group shall proceed as follows:

"Factor: 1

Motivation: .to accept the problem and attempt to solve the problem.

Scoring: 0
1
2
3
4

5

No one accepts problem or trys to solve problem,
1 Student accepts/trys to solve problem.
2 Students accepts/trys to solve problem.
3 Students accepts/trys to solve problem.
4 Students accepts/trys to solve problem.

5 Students accepts/trys to solve problem.

Enter the proper score in column 12.

Factor: 2

Committment to

Scoring: 0

5

it
RS

task: the level of itensity of the group to continue
working toward a solution. :

No efforte.
Disinterested, fooling around, little input,

Some positive input (one or two interested in problem and
working with licttle progress).

Group is interested but efforts are not organized, some
are working on the same item; some factors are not being
analyzed and time is being wasted.

Group is positively interested and trying to solve problem
but all acticns not useful.

Group is interested, working and not wasting time or effort.

Enter proper score in column 13.

Factor: 3

Organization:

Scoring: 0

K

allocation of responsibilities for efficiency of manpower.
No effort.

Unplanned, haphazard, or chaotic (studenEs do their owm
thing-do not allocate item or all work on the same thing)e

Not all students involved (either by choice or fiat).
Some are working on problem some are not - may be arguing
among each other.
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Students have allocated some tasks - may have some working
on same item; or possibly 1 may not be involved.

" Tasks are allocated and students working efficiently-how-

ever students may have trouble with their item and seek
help- -

Tasks allocated and all are working productively.

Enter proper score in column lé.

Factor: &

Structure: Group leadership

Scoring: 0
1

None

Autocratic--one person dominates who does not listen to
other students' ideas.

Minority Leadership--one or two persons listen to others
and then lead or direct.

Plurality--general agreement of several members leads to
direction and leadership; most contributions are recognized
and evaluated.

Democratic--all students contribute; no one's suggestions
are ignored or ridiculed. One spokesman may arise but
sources of ideas/efforts are recognized.

Enter proper score in column 15.

ERIC

Aruitoxt provided by Eic:

12 13 14 15
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Section 111.--COGNITIVE ASPECTS (Columns 16-55)

Data for this section can be derived primarily from the observer form and

the tapes. It will be necessary to read the observer form and listen to the

tapes to bridge any apparent gaps or vague statements found in either the form

or the tape.

The cognitive aspects shall include variables considered in solving the
problem and the level or method of measuring the variables. The implementation
of the measurement iﬂ terms of calculation and the recording of the data will
be collected and encoded.

A total of 10 variables can be accommodated by the scoring protocol. For

each variable, its jdentification, measurement, calculation and recording will

be scored.
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I1IA. Factor: COST OF EQUIPMENT

Identification:

Scoring: 0 No
1 Yes

Enter in column 16.

Measurement:'
Scoring 0 No measurement done.
1 Vague or very general estimates. .
2 Estimations by imprecise methods or by eyeballing, It does
not provide enough information to arrive at a decision.
3 Useful information which can be used to arrive at a decision
but the data should be more accurate or precise..
4 Precise measurement or clearly appropriate data that can lead

to solutione

Enter in column 17.

Calculations:
Scoring: 0 No calculations.
1 Vague or very general calculations that do little quantification.
2 Calculations are imprecise or guesses are arrived at by trial
and error and are not sufficient to provide necessary data to
arrive at a solutiom.
3 Useful calculations which can be used to arrive at a solution.
It may not be accurate or have considered totals or balances.
: It should be more precise.
4 Calculations are appropriate, precise and can lead to a solutione.

Enter-in column 18,

'~ Recording:

Scoring 0 No recordse
1 Very general or imprecise recordse
2 Adequate records.

Enter in column 19,

16 17 18 19

258




-220-

I1IIB. Factor: SIZE OF EQUIPMENT VS. SIZE OF CHILDREN
(i.e., larger scale equipment for older
children; smaller scale equipment for
younger children)

Identification:
Scoring: 0 Mo
1 Yes

Enter in column 20.

‘Measurement:

Scoring: -0 No measurement.
1 Vague or general estimates, i.e., big equipment for big kids.
2 Express need to know proborfion of big and small kids in

their school.

Enter in column. 21.

Calculationss

Scorings 0 No calculations.

1 General or arbitrary assignment of equipment for size of
children i.es, for example ''lets get half big equipment;
half small." ’

2 More careful estimates on how many big and small kids
attend their school and selections of equipment reflects
distribution of size of students.

Enter in column 22,

Recording:

Scoring: 0 No records.
1 Very general or imprecise records.

Enter in column 23.

20 21 22 23
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IIIC. Factor: SIZE OF EQUIPMENT VS. AREA AVAILABLE
(e.gsy a swing will use 100 sq. feet
and we have 1000 sq. feet all together

to uses)
]

Identification:
Scoring: 0 No

1 Yes
Enter in column 24.
Measurement:
Scoring: 0 No measurement donee

1 Vague or very general estimates.

2 Estimations by imprecise methods or by eyeballing. "1t does

does not provide enough information to arrive at a decision.

3 Useful information which can be used to arrive at a decision
but the data should be more accurate Or precise.

4 Precise measurement or clearly appropriate data that can lead
to solution. .

Enter in column 25.

Calculations:
Scofing: 0 No calculations.
' 1 Vague or very general calculations that do little quantifica-
tion.
2 Calculations are imprecise or guesses are arriﬁed at by trial

and error and are not sufficient to provide necessary data
to arrive at a solution.

3 Useful calculations which can be used to arrive at a solutiom.
It may not be accurate or have considered totals or balances.
It should be more precise.

4 Calculations are appropriate; precise and can lead to a
solution. ' :

Enter in column 26.

Recordingi

Scoring: 0 No records.
1 - Very general or imprecise records.

2 Adequate records.

Enter in column 27.

24 25 26 27
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111D, . Factor: CAPACITY OF EQUIPMENT
(eeges & kids can use a swing
set with four seats; more kids
can use a big jungle jim.)

Identification:
Scoring: 0 No
1 Yes

Enter in column 28.

Measurement:

Scoring: 0 No measurement.

—

Vague or general estimates; iee., big stuff can be used by
more kids. '

2 Express need to know specific number of children who can
use each piece of equipment at one time.

Enter in column 29.

Calculations:

Scoxring: 0 No calculation.

1 General estimates of capacity (e.g., most of the kids in a
class could use something at the same time).

2 Precise figures on capacity (e«ge» altogether, the equipment
we choose will handle 25 kids at one time).

Enter in column 30.

Recording: -

Scoring: 0 No records.
1 Very general or imprecise records.
2 Adequate records.

Enter in column 31l.

28 29 30 3l

.o - 261




-223-

111E. Factor: DURABILITY OF EQUIPMENT
(i.e., stronger, lasts longer)

Identification:
.Scorings 0 No
1 Yes

Enter in column 32.

Measurement:
Scoring: 0 No measuremente.
1 Vague statements, l.es, its better.
2 General/precise, i.e., stronger, last longer.

Enter in column 33,

calculations:

Scoring ‘ 0 No calculations.
1 Calculations in a general or vague sense.

Enter in column 34.

Recording:

Scoring: 0 No recordse.
1 Very general or imprecise records.

Enter in column 35.

32 33 34 35
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11IF. Factor: PLACEMENT OF EQUIPMENT FOR SAFETY CONSIDERATIONS

Identifications
Scoring: 0 No
1 Yes

Enter in column 36.

Measurement:
Scoring: 0 No measurement, .
1 General or vague statements of more or l2s5 safety.
2 More precise measures of safety, i.e., more distance so

kids do not run into the other stuff.

Enter in column 37.

Calculations:
Scoring: 0 No calcﬁlétions.
1© Vague as to placement, i.e., that close enough.
2 Some concept of calculation, i.e., about 6 ft. or the like.

Enter in column 38.

Recording: >

Scoring: 0 No recordse.
1 Very general or imprecise records.
2 Adequate recordse

Enter in column 39.
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IIIG. Factor: PLACEMENT OF EQUIPMENT FOR EFFICIENT UTILIZATION OF AREA

Identification:

Scoring: 0 No
1 Yes

Enter in column 40.

Measurement:
Scoring: 0 No measurement.
1 Vague or general statements, i.e., it fits.
2 More precise statements of placement based on size or shape

of equipment or terrain.

Enter in column 41,

Calculations:

Scoring: 0 No calculations.

1 ° General or vague calculation based on placement and practical
considerations, e.g., putting it there leaves us with more
space for playing ball.

Enter in column 42,

Recording:

Scoring: 0 No recordse.
1 Very general or vague records.

Enter in column 43.

40 41 42 43
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IIIH, I, J. Factors: OTHER CONSIDERATIONS (1), (2), (3)

Other considerations: provision has been made to identify 3 other con-

siderations. They should be recorded in three separate blocks of &4 unitss
FIRST extra (other consideration) should be coded as follows:

Identification in column &4

Measurement 1" 45
o 4-1' A
—~7Galeulation " 46

Records " 47

ey e

SECOND extra (other consideration) should be coded as follows:

Identificaﬁion in column 48

Measurement . " 49
Calculation " 50
Records " 51

THIRD extra (other consideration) should be coded as follows:

Identification in column 52

Measurement " 53
Calculation " " 54

Records " 55
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Aruitoxt provided by Eic:

227~

Score each extra consideration (there may be one, or up to three extras)

according to the following codes for identification, measurement, calculation,

and recording.

Identification:
1Scoting: 0
1
Measurement:
Scoring: 0
~
2
K}
4
Calculations:
Scoring: 0
2
3
I

Recordings:
Scorings 0

-

'

Was an additional variable or factor identified for consideration?

No i
Yes

Method used or selected to measure variable.

No measurement done.
Vague or very general estimates.

Estimations by imprecise methods or by eyeballing. It does
not provide enough information to arrive at 8 decision.

Useful information which can be used to arrive at a decision
but the data should be more accurate or precise.

Precise measurement or clearly appropriate data that can
lead to a solutiony T e co :

Implementation of the method of measurement such as addition
of costs or consideration of distancefareas o o

No calculations.

Vague or very general calculations that do little quantifica-
tion, ’""‘

Calculations are imprecise or guesses are arrived at by trial
and error and are not sufficient to provide necessary data
to arrive at a solution.

Useful calculations which can be used to arrive at a solution.
It may not be accurate or have considered totals or balances.
It should be more precise.

Calculations are appropriate, precise and can lead to a
solution.

Data is listed and understandable.

No records.
Very general or imprecise records.

Adequate recordse
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Section IV.--PRODUCT ASPECTS (Columns 56-59)

Evaluation of four product aspects shall be based on the students' drawing

-of their_playground design.

»ITﬁe Product - Plan

Scales
Scoring: 0 No scale.

1 Approximate scale that indicated relative size of equipment;
: representations, of distances are reasonable, B '

2 Scale is precise or is coded.

. Enter in column 56.

v.Labels:
Scoring: 0 No labels. N
Labels are present and appropriate to equipment.

Enter in column 57.

Landmarks:
Scoring: 0 No landmarks.

Landmarks are present.

2 Landmarks are present, appropriate and/or coded, i.e., enduring
and relevant to playground area.

-~ ral

Enter in column 58.

Area:
, Scoring: 0 No area limitations.
¥ .

Area is defined.

Enter in column 59.
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Section Vi--RELIABILITY/VALIDITY PROBLEMS (Columns 60-66)

Based on your review of the audio tape and observer's notes, indicate
whether you think any of the following factors may render this testing session

i invalid. Code your response 0 = No, 1 = Yes in the appropriate column.

.,

S Problem Column
Biased gélegpion of students 60
Prompting by\aBse;!er o 61
Prior student experI;EEemwithmghii“test 62
Inclement weather T 63
Noisy testing environment _ 64
Outside interference/interruptions 65

Other - 66
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Section V.--RELIABILITY/VALIDITY PROBLEMS (Columns 60-66)
Based on your review of the audio tape and observer's notes, indicate
whether you think any of the following factors may render this testing session

invalid. Code your response 0 = No, 1 = Yes in the appropriate column.

Problem Column
Biased selection of students 60
“Prompting by observer 61
" prior student experience with this test | - 62
: Iﬁclement weather : 63
'Noisy testing environment - 64
Outside interference/inferruptions 65

_Other R 66
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APPENDIX G

INTERVIEW FORM FOR USMES TEACHERS

USMES EVALUATION 1973-74

-231-
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Interviewers: Dates

USMES 1973-74 EVALUATION

INTERVIEW FORM FOR USMES TEACHERS

'l. Names

2. Addresss

.3. Position (grade):v

4. Number of years teaching experience:

5. Nature of training/experience {n math, science, social sclences

6. Is the intexrviewee: (check one)
a. an USMES development teacher

b. a local RPW trained, second-generation USMES teacher

7. Number of years experience with USMES:

8. A. USMES unit(s) which the teachef is currently using:

(or none?)

B, USMES unit(s) which the teacher has used in the past:

(or none?)
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USMES Teachers

1. Place of USMES in the School's Curriculum

1. Would you consider USMES a replacement for or supplement to the
subjects of math, science, and social. science?

2. What essential skills does USMES

a. foster?

b. ignore?

3, Do you think USMES is really an integrated approach to teaching
math, science, and social studies? '

faant

(For RPW trained, nsecond-generation' teachers')

4, Have you started an USMES unit in the classroom yet this year?

a. If YES, continue on with Section II.

be If NO, go to Section IIL.
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USMES Teachers

I1.

General Effects of USMES

A.

5.

7.

Be
8.

10.

11.

On The Children:

Have you noted any changes (+ or =) in the childrens' attitudes
toward math, science, or social studies, or any other aspect
of school, which you think are the result of USMES?

Do the children seem any more responsible for their own learning
and/or their own actions as a result of using USMES?

Does USMES seem to encourage a more cooperative or more competi-
tive effort among the children as compared to other academic pro-
grams?

On USMES Teacherss

Has the use of USMES changed your teaching style in any way? (Does
he/she see his/her role as a teacher any differently?)

Do you encounter the same kinds of discipline problems with USMES
as with other programs? '

(Depending on the information gained from answers to question 6,
you may see fit to eliminate this question.)

On Non-USMEé Teachers:

Do non-USMES teachers in your school ask you about USME 57

Do they borrow USMES materials or express an interest in adopting
your approaches?
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11I. USMES Teacher's Preparation and Training

12. Why did you get involved with USMES?

a. volunteer?
b. requirement?

c. financial incentive?

13. Did your USMES training prepare you sufficiently to use
USMES in the classroom? .

14. What was the nature of your USMES training?

a. national workshop?
b. RPW workshop?
c. other?

15. Did the training meet your expectations?

16. What suggestions would you offer for the improvement of the
workshops?

17. Do you continue to get the kind of assistance you need?

IVv. USMES Teacher's Reaction to the Observer in_the Classroom

18. What has been the role of the USMES observer in your classroom?

19. Has the presence of the observer changed your classroom in any
way? '
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USMES Teachers

V.

Use of Materials

20.

21,

22.

23.

Who initiates the students' use of the:

Oftentimes the success of a new program involves the development
of useful, appropriate materials, tools, and references, We'd
like to know which USMES materials are useful to you, which are
not, and if there are any new materials which you think should be
developed to assist students and/or teachers.

-

(Give respondent time to talk.)

You didn't mention:

a. Design Lab. :

b. Supplies for Design Lab.

c. Teacher resource manual (s) .«

d. Technical papers.

a. How-to-cards.

f. Audio versions of How-to-cardse.

Which ones (in each category) did you use? For what purposes?

Ae

b.
Ce
d. - - .
e.

£.

In regard to the Design Lab, is its use granted as part of a
reward structure?

a. Design Lab?

b. How=-to cards?
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USMES Teachers

If time permits and if you are in the school building ask to see the
Design Lab.

24, Note: a. size of room

b. location of room relative to classroom

c. condition of equipment

25, Ask the teacher if you could speak to two or three students (whom he/she
will probably select) about the use of the How-to-cards. '

Investigate:
a. Do the children know:

- where they are?

- how to use them?

b. Do the children feel free to use them at any time?

c. Do they use thew anly at the teacher's suggestion?
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INTERVIEW FORM FOR USMES RESOURCE PERSONNEL

WORKSHOP TEAM LEADERS
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Interviewer: ) Date:

USMES 1973-74 EVALUATION

INTERVIEW FORM FOR USMES RPW TEAM LEADERS

1. Name:

2. Position: _ .

3, Address:

4., Number and dates of local RPW Workshops conducted:

5. Nﬁmber of years experience team leader has had with USMES: _____
—-=- g, Nature of USMES experience (former and current) - check as appropriate:
a. USMES implementation ‘teacher
b. USMES development teacher
c. USMES consulﬁaﬁt
d. Participant at National USMES Wérkshop
e. Pa?ticipant at Lansing RP Workshop

f. Other (please specify): o prcim
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TEAM LEADERS

1.

4

2'

Have you conducted any workshops to train local teachers in use of USMES?

A, If YES - when did you conduct the workshops? Why was that time chosen?

B. If NO - when will you conduct the workshops?

Was the workshop successful?

Did it meet your expectations? The teacher's expectations?

What would you do differently next time?

What factors are crucial in the success of the workshops?

--..—_——_-—-..-_-—-_..._-..—--—-—-._—.._.._-.._..-...,_\.--.-————..—--.-_...-.—-_—__—_._-_——----

not yet answered:

How were teachers recruited for workshops? (Incentives? Compulsory?)

Did you get adequate support from appropriate persons? (EDC? Adminis-
trators? Others?)
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APPENDIX I

INTERVIEW FORM FOR PRINCIPALS

USMES EVALUATION 1973-74

-241-
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Interviewer: Date:

l.

2.

be

5

6.

USMES 1973-74 EVALUATION

INTERVIEW FORM FOR PRINCIPALS

Name:

Addresss

Per pupil expenditure:

Population of school districts

His/her school enrollment (number of children):

Number of grades in his/her school: circles K 1
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ADMINISTRATORS

1. What reactions have you had about USMES from:

a. parents
b. teachers

2. What effect has USMES had on the school environment in general?

3. Any disrUptive effects? (Scheduling? New supplies? Hard feelings
among teachers?) '

4., Have you had any problems with:

a. scheduling?
b. physical accomodations?

c. policies regarding children working cutside of classrooms (l.e.,
design lab, out of school) because of USMES? o
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ADMINISTRATORS

5.

Nature and source of financial support for USMES:

a. Does the school have a design lab?
b. 1f so, who paid for it? NSF or the school district?

c. What, if any, financial incentives are provided to teachers
who participate in USMES?

i. by the school district?

_ii. by NSF?

From whom do you receive USMES communications and support? (Attempt
to elicit names of degree of contact?) :

To whom do you disseminate USMES data and materials? (Attempt to
elicit names of individuals and degree (frequency) of contacts.)

What suggestions,'if‘any, would you offer to other principals who
are considering adoption of USMES? S

283



APPENDIX J

INTERVIEW FORM FOR CONTROL TEACHERS

USMES EVALUATION 1973-74

~245-

T 284




Interviewer: Date:

1.

2

b4e

5

~246-

USMES 1973-74 EVALUATION

INTERVIEW FORM FOR CONTROL TEACHERS
(Or Non-USMES Math-Science Teachers in USMES School)

“Name:

Address:

Position (grade)f

Number of years teaching experience:

Nature of training/experience in math, science, social science:

Number of years USMES has been used in his/her school:

ma—

Number of USMES teachers (currently using USMES) in his/her school:
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CONTROL TEACHERS

"

1l We are concerned with finding people who might be interested in using
USMES next year or sometime in the future.

a. Do you know what USMES is?

b. If no, do you mean you've neve. .eard of the USMES nrojece? (If
no, interview ends.)

c. 1If yes, what do you know about USMES?
i. philosophy -

ii, activities -
iii. ﬁacerials -
ive unit names -
2. What do you like about USMESé What don'F you like about USMES?

3. Have you shared information with USMES teachers on the approaches used in
the program?

a. Have you tried any of them?

b. Were they successful?

4, Elicit information on competitive ‘feeling, if it seems appropriate.




