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ABSTRACT
This study is one of three designed to evaluate the

effectiveness of the Unified Science and Mathematics for Elementary
Schools (USMES) program. The school study is essentially a discuSsion
of the link between program dissemination and student experience,
discussion of the form taken by USMES in schools and classrooms. Part
one is a statistical study designed to answer such questions as: How
much time does USMES take? How much instruction in basic skills is
afforded? Under what conditions is instruction in basic skills
maximized? What is the actual relationship between group work,
hands -on activities, and problem-solving processes, and success of
sessions? Part two is nonstatistical. It consists of a general
examination of USMES-at five schools. The general state of USMES is
examined from both a pedagogical and a political point of view.
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DESCRIPTION OF THE STUDY

Introduction

The USMES Project conducted three studies in 1976-1977 to learn more
about USMES resource teams, students, and --hool implementations. The
USMES Team Study examined the`USMES Resource Team Program and the factors
that influenced how effective selective teams were in disseminating and
Implementing USMES. The USMES Student Study examined certain strategies
for directly assessing the effects of USMES on students. Both the Team

Study and the School Study are published under separate covers.

This volume is a'report of the USMES School Study. The School Study
is essentially a discussion of the link between program dissemination and
student experience: a discussion of the form taken.by USMES in schools.and
classrooms.

The plan of this study is to examine this link from two dist4_nct points-
of-view. Part I is a statistical investigations, designed to find general
answers to centrally important questions concerning the use of USMES in the

classroom. How much time does USMES take? How much instruction in basic
skills-is afforded? Under what conditions is instruction in basic skills
maximized? What is the actual relationship between group work, hand-on
activities, and problem-solving processes, on the one hand, and "success"
of sessions, on the other? As a basis for this statistical examination,
1043 individual USMES sessions are analyzed.

Part II
examination
"A" through
school "E").
gogical and
significant

of this study is non- statistical. It consistsof a broad general
of USMES as practiced' at each of five different schools (schools
"D" of the student study, and one further school, designated
The general state of USMES at each school, from both a peda-

a political point of view, is assessed; then certain particularly
issues are discussed "across" the five schools.

-Ideally,_the two main parts of this study are complements. The first

seeks, as far as possible, to "smooth out" individual variations from teacher

to teacher, school to school, and district to district. The unit of analysis
is the USMES session; many teachers, working in schools, are studied, The
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second seeks rather to highlight individual variations. It is limited to
five schools, and most of the emergent "conclusions" are hypotheses con-
cerning the causes and effects of local variations among schools.

Both branches of the investigation are intended to be useful in im-
proving local implementations of-USMES. Part I is 'intended to be helpful
for planning and documentation. Part II, it is hoped, will point to ways
for making USMES as pleasant, rewarding, and effective as possible in a
world of teachers, principals, classrooms, custodians, and concerned
parents, It was necessary that two different populations be studied, chiefly
because of limitations on time and funding. This fact is, of course, a
disappointing one, since one "obvious" thing to do would be to incorporate
statistical generalizations in our discussion of the schools of Part II.
However, the need to employ already-available data for Part I made this
impossible.
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Part 1 Statistical Analysis
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Statistical Analysis of USMES Class Sessions: Introduction

From approximately 1 January 1975 to 30 June 1976, USMES teaches
in the field were encouraged to report on their classroom experiences
by means of a standard form knoWn as the Class Session Report. The
purpose of this form was not, primarily, to amass statistical data.
-Rather, it was designed to afford USMES central office staff'direct,
informal "feedback" on the progress of USMES challenges in the field.
Participating teachers were., for the most part, members of USMES re-
source teams. A small payment was provided to compensate respondents
for the time they devoted to making these reports.

In all, 1043 valid reports were received. (A "valid" report, for
these purposes, is any report belonging to a challenge of 'five or more
separate sessions.) Fifty individual teachers were represented; these
teachers submitted from -5 to 76 separate session reports. Seventy-two
challenges, sequences of sessions progressing towards a solution to some
real problem, were reported on. Members of 32 resource, team components
reported.

The following is a facsimile (front and back) of the form employed:

9
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USMES Class Session report
Name:

Grade Level(s):

School:

Sessio Date:

School Prlicipal:

O Resource Team Member

USMES Unit (please check one)

Advertising
Bicycle Transportation
Classroom Design
Classroom Management
Consumer Research

--Describing People

Designing for
Human Proportions

Dice Design'
Getting There
Growing Plants
Lunch Lines

Manufacturing
Mass Communications
Nature Trails

-Orientation
Pedestrian Crossings
Play Area Design and
Use

Independently developed unit, whose challenge is:

Protect!ng Property
School Sipplies
School Zoo
Soft Drink
Traffic Flow
Ways to Learn/Teach
Weather Predictions

2
USPIES SessicAl LrOftlx.'

(a) Length of USMES session: AX/PM to AM/PM.

(t)- Number of students in class: , number actively involved:

(c) Other adults-present (please give number of each):

student teachers parents resource teachers other visitors:

aides other teachers curriculum specialsts

(d) Did the students work in small groups: Yes, No; on different tasks: Yes; NO.

Please describe briefly the small group activities:

(e) Did the.students participate Ln a class discssion: Yes, No;

on group tasks.: Yes , No,

on how recent work relates to solving the challenge: Yes, No,

on future plans: Yes, - No.

Please-describe briefly the class discussion:

(over)

ft
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f) Did the students work on construction activities: Yes, No;

in the classroom (please give number of students):
in a separate Design Lab roan (please give number orFEITari):

Please describe briefly these construction activities:

Problem Solving Processes (pleaz., check those which best describe this session's work by

one or more of students)

Identifying and defining the problem
Deciding on information and investigations needed
Determining what needs to bP done first
Deciding on the best way to obtain the information
that is needed
Carrying out the data, collection procedures
Detecting flaws in the data gathering process or
errors in the data itself

__Organizing, analyzing, and interpreting the data
Suggesting possible solutions based on the data

collected
Trying out various solutions and evaluating the
results

Working to implement the solution decided on by
the class

Basic Skills and C'. incepts (please list those
least one group of students)

mathematics skills:

language arts skills:

science concepts:

that were used in this session's work by at

social stud2., ..L4%,!epts:

G; How do fr-4 tni', t.'..zrIrs session? (please circle one number for each statement)

ta y StronglyStron&I- Agree Disai7ee DisagreeAgree

(a) The students seemed to be quite interested in their work. _1 2 3

(b) Overall, tht:y nade little progress on the challenge. 1 2 3

(-' Their investigations have been fairly superficial, so far. 1 2 3

session included ti' in wtnich students used subject

area skills and concepts. 1 2 3

(e) %a ;y students had experiences that should help develop their
interper.7onal relations. 1 2 3

(f) T had to - -:vide Str=g direction for this session's work. 1 2 3

of 7'117,P

If I had no: used UST-'25 today would have used the tine for whole class work, group work,

di* _mil help, seat work, handz -cn other:

Commerrts (please use extra sheet for your comments)
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The form shown above, though not designed to collect statistical

information, is actually quite well adapted to doing so. Most of the

process of adaptation'is simply a matter of assigning missing values

correctly. Specifically, Items (2d), (2e), and,(2f) require well-

considered logical algorithms to distinguish between negative and miss-

ing responses, and to detect anomalies resulting from that "hierarchized"

question structure. For example, if a respondent to Item (2e) indicates

that students did not participate in a class discussion but did discuss

future plans, Item (2e.) is rejected; if, hOwever, a respondent does not

indicate whether students participated in a class discussion., but does

state that students discussed future plans., class discussion is con-

structed to have.taken place.

Item (4), Basic Skills and Concepts, presents no real problem of

tallying, since the mere presence or absence of an entry in each category

is all that is recorded.

Item (5), "How Do You Feel About This USMES Session?" presented some

problems because an early form of the Class Session Report (not shown)

offered, a different array of response options under Item (5). The early

form offered four categories of response: strongly agree, uncertain,
disagree, and strongly disagree; the later form (illustrated) offered four

different categories: strongly agree, agree, disagree, and strongly dis-

agree. About 100 reports use the early form, and the remainder use the

later form. Our method has been to collapse all replies into two cate-

gories: agree and disagree. Replies of "uncertain" are not counted.

Despite its obvious shortcomings, Class Session Report data tells us

a great deal about..what really happens when USMES is used in the class-

room. Findings will be presented in" the following manner:

In Section 4, descriptive statisti,:s will be presented. That

is, mean.values, totals, and rudimentary frequency tabulations
will be given. . The purpose of this section is to familiarize
the reader in a general way with the body of data being analyzed,

and with the extent and scope of a "typical" USMES class session.

In Section 5, we will explore the relationship between the USMES

experience and basic skills instruction.

In. Section '6, we will investigate the effects of certain prag-
matic variables (session length, class size, etc.) on the USMES

experience, in an attempt to formulate some rough guidelines
toaid the teacher in providing optiMal USMES tc5,.his/her students.

Thus, the following sections appear in Part I, below:

Section 4, "USMES Usage in the classroom," page 10.
Section 3, "USMES and basic skills," page 24; summary,.nage 54.

Section 6, "Successful USMES," page 55; summary, page 70.



www.manaraa.com

USMES USAGE IN TH= .. A GENERAL DESCRIPTION

The'tabulation of_Class Session Reap. or=s- described in the previous
session yields, first of all, a set of interesting descriptive statistics
on OSMES usage in the classroom. Tlie tabulations reccrded,berow should
serliethe reader boith as &genera/ introduction to the sort of data which
may be secured by analyzing Class Session Report r-asponses, and as an
Introduction to USMES activities.

EmpIagmeno of USIi!ES =nits

The following tabulation reports exactly which units were reported
on by the 1d43 resnondentS, and hOw often each unit was employed:

Frequency o- for all L.:nits (n=10431

Sessions
held

Percen..

- of total

Bicycle Transcortaton r '24 2.3%

gaassroom Design IS 7.5

Classr.tom Management 0.8

Consumer Research '162 15.5

Describing Peonle 38 3.6

Independently, Desianed Units
Designing for .Roman Proportions

-- 0.7

Dice Design 1.0

Gettina There. 15 1

Growing Plants 7.5

Lunch Lines 2.7

Manufacturing 164 15.7

Mass Communicions 8 0.8

Nature Trails - 3.7

Orientation . 42 4.0

Play Area Desian and Use 1.3

Protecting Pronprty m 37 3.5

School Supplies 1-- 1.5

School.Zoo 10.5

SoftDrink t

.170
25 2.4

Ways to Learn/:teach 66 8.2

Weather PredictiOns 22 -1

Totals 100.0

1.3

6
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The reader should understand that the numbers tabulated in the table

above.refer not to whole challenges conducted, but to individual class

sessions held. Thus, for' example, 110 classes wera held,--in an unspecified

number of School 'Zoo challenges.

It is clear from theltabulation above that some units were used a

great deal more than others. Soever, the reader is cautioned that most-

used units were not always rated most successful by the teachers using .

them, and that much of the variation in frequency-of-employment above

results from the fact that some units were made- available by USMES central

office much earlier than others.

Activities

A tabulation of the frecuencyjof various activities carried out in

the course of USMES.sessions appears below:

F.reqz:ency of various activities in USMES sessions

"Number of

Activity

Relative frequency
of occurrence (Percent)

Work -in small _

groups 697 73.3 (n=951)

Work on different
tasks 471 65.9 (n=715)

Discussion of
group tasks. 510 52.5 (n=972)

Discussion on
.how work relates to
solving challenge 456 46.9 (n=972)

Discussion of
future plans 520 53.5 (n=972)

Class discussion,
all types

Construction Activities

774 79.6 (n=972)

441 42.3 (n=941)

Construction in the
classroom 279 29.0 (n=1040)

Construction-in
Design Lab 169 16.2 (n=1043)

14
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The reader will note, in the tabulation above, that the n varies appre-

ciably from item to item. This is-a reflection-of the fact that not all

questions on the form were answered by all respondents. Also, the fol-

lowing general observations can be made:

work in small groups occurred very frequently (about 3/4 of
the time)

o construction activities took place in about 1/2 of the sessions

construction in the classroom was considerably more common than
construction in design lab facilities, and accounted for over

'60% of the total construction activities

class discussion took place in about 80% 6f the sessions

USMES Classes

USMES classes varied widely, bdth in class size. and in the nuther of

students in each class directly involved.in USMES activities. The tabu-

lation below gives exact information:

Students in USMES classes

Item Maximum Minimum Mean Median

Size of Class

Number of,
students involved
in USMES

Percent of class
actively involved
in USMES

94 2 26.2 24.6

81

100%

23.3 22.9

1.2% 89.5%

The above table is interesting chiefly for two reasons:
4

o it shows that very large and very small groups can be managed;

it shows that, on the average, most (abodt 90%) of the students
in any class where USMES is being taught are involved in the

- challenge.
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- The tabulations below indic-ate the grade levels of the USMES classes

reported on, and the range of grade levels present at each session.

Grade level of USKE,'S CLASSES (n=1026)

Frequency
Cumulative
frequency

Level -Sessions (percent) (percent)

K 35 3.4% 3.4%

1 7 0.7 4.1

2 66 6.4 10.5

3 58 5.7 16.2

4 174 17.0 33.1

38 37.0 70.2

6 209 20.4 90.5

7 85 8.6 99.1

8 9 0.9 100.0

Total 1026 100.0 100.0

Range of grade levels in USMES classes (n=1038)

Levels in class Sessions
Frequency
(percent)

Cumulative
frequency
(percent)

1 616 78.6% -78.6%'

2 201 19.4 98.0

3 21 2.0 100.0 ;

. i

Total 1038 100.0 100.0
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The reider should note that most USMES classes were at grade levels .4
through 6, and most sessions included students of only one grade level.
,(For purposes of-this study, "grade level" is tabulated at the mid-level
of a three-leVel class, and the lower level of a two-level class.)

One,common concern, of newly trained USMES teachers is that they may
be unable, unaided; to supervise USMES class sessions in which diverse

activities and group tasks are being carried out. The following tabula-
tion indicatet how many USMES sessions were carried out with "visitors"
(generally helpers rather than observers), and how many without:

USMES sessions with visitors present (n.=.1043)

Frequency

Situation Sessions LEercentL

No Visitors

One or more visitors

850 81.5%

193 18.5

1043 100.0

The reader can see that about 3/4 of the USMES sessions were carried out

unassisterz

Scheduling.

One of the:mOstsignificant issues in introducing the USMES curricu-
lum into a particular school environment is scheduling. Some issues are:

how 'many sessions are needed for a given challenge?

how frequently are sessions held?

what. is the length of most sessions?

what other possible learning activities are given up to make
time for USMES activities?

The following table gives statistics on total challenge length (that
is, how many sessions make, up a particular problem-solving "challenge").
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Total challenge length (n=1043 sessions)*

Total sessions Frequency*

in challenge (percent)

Cumulative
frequency* (percent)

1-20 Sessions

21-40 Sessions

41-60 Sessions

63.5%

20.8.

15.7

63.5%

84.3

100.0

Total

Minimum: 5 Sessions

Maximum: 60 Sessions

Mean* : 21.9 Sessions

100.0 100.0

*n is number of sessions (1043)-rather than number of challenges (72).

Fresumably this gives a clearer picture of school commitment, in terms
of time and effort, to challenges of various lengths.

The figures above are based on the 1043 sessions of the study, not the

72 challenges. For example, the table shows that 15.7% of all sessions

conducted belong to challenges having between 41 and 60 sessions in them;

it is not the case-that 15.7% of the challenges contained between 41 and

60 sessions.

The frequency with which USMES sessions are held has long been a

matter of deep concern to central staff members. The following tabulation

shows how frequently USMES sessions were conducted'among respondents.
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Frequency of sessions (n=891 sessions)*

Frequency*
Cumulative
frequency*

Sessions per week Sessions (percent) (percent)

1 Session/Week 70 7.9% - 7.9%

1+ Session/Week 445 49.9 57.8

2+ Session/Week 273 30.6 88.4

3+ Session/Week 38 4.3 92.7

4+ ,Session/Week 65 7.3 100.0

Total 891 102.0 100.0

Mean= 2.0 sessions per week*

*n is number of sessions for which a mean number of sessions- per - week, '\

computed on ,a challenge-wide-basis, could be determined. Presumably '\\,

such a tabulation gives the best possibIe.representation of school
commitment, in terms of time and effort, to USMES challenges scheduled
at various intervals.)

C

In the table above, the first category is self explanatory; the.second
--refers to cases where one or more, but less than two, sessions per week
were held in-the course o-f-achal-1-enge. --The Itbird refers to situations

_where two or more but less than three, challenges were rielay6,Ed-:-. It is
of some interest that general practices displayed here showa Smaller fre-
quency of USMES sessions than those recordedby respondents to the question-
naire for team-trained teachers (reported in the USMES Team Study). The
discrepancy may result from the fact that some sessions (especially short
sessions) were not reported on, and figures here were computed from the
actual dates of classes for which,reports were-submitted.

Session -length (in minutes), among the sessions reported on, is tab-
ulated below.
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Session length (n=993)*

Frequency
Cumulative
frequency

Length in minutes Sessions (percent) (percent)

1-30 Minutes 127 12.8% 12.8%

31-60 Minutes 641 64.6 77.3

61790 Minutes 123 12.4 89.7

91-120 Minutes 102 10.3 100.0

Totals 993 100.0 100.0

Mean: 61 minutes
Median: 50 minutes

*(Excludes a total. of 50 sessions (4.8%) for which length could not be
determined, or which, in a very few instances, exceeds 120 minutes.)

One issue, pertaining to the pedagogical "cost" of doing USMES, is
where the klecessary class time "comes from." The tabulation below lists

six categories of activities-replaced by USMES activities.

Time employed in
)

USMES session

Item: Sessions for which Percent of Percent of

"Time would have particular item total sessions: total citations

been used for..." is cited (n=10431 112=16301

Whole class work 444 42.6% 27.2%

Group work 324 31:1 19.9

IndiVidual Help 365 35.0 -22.4

Seat work. 127 12.2 7.8

Hands-o
activities 206 19.8 12.6

Other activities 164 15.7 10.1-

\

Totals 1630 100.0
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In the tabulation above, the first column shows the number of '.USMES
sessions which took time away from the activity listed; the second
column shows what percent of all sessions (that is, 1043 sessions) took
time away from the particular activity, the third column shows the
relative degree to which each activity, by comparison to the other five,
was curtailed to make time for USMES sessions.

alployment of basic skills

One issue which of great interest to. developers' and implementers of
USMES-alike is the degree to which USMES participation fosters the de-'
velopment of basic skills. Much will be saidon this subject later in.
this report. For the moment, it will suffice to tabulate the frequency
with which, according to teachers' reports, USMES sessions afforded train-
ing in basic skills. The skills are tabulated within four major categories.

USMES sessions affording training in basic skills (h.=.1043)

Skill category
Sessions Percent of

employing skill sessions employing skill

Mathematics Skills 700 67.1%

Language Arts Skills 687 65.9

Science Concepts 501 48.0

Social Studies Concepts 650 62.3

ti

The tabulation above is a reasonably conservative one, since, due to the
"open- ended" format. of the USMES Class Session .Report form, respondents
were obliged to specify which skills within each of the four tategories,
were covered in each session.

Since it is one of the properties of USMES that it affords training
in more than one basicskill categbry in the course of a single session, a
further tabulation was made of the-number of baiic categories (out of the
four shown above) exercised in the course of each USMES session:

21_



www.manaraa.com

Number of different skills categories* exercised in USMES sessions (n =1043)

Percent of. Cumulative

Categories Sessions sessions Rercent

None 52 5.0% 5.0%

1 Category 195 18.7 23.7..
2 Categories 284 27.2 50.9

3 Categories 273 26.2 77.1

4 Categories 239 22.9 100.0

Totals 1043 100.0 100.0

It is n4teworthy that, in about 50% of the sessions, exercise in three
or more different categories of basic skills (as classified above) was
afforded.

Problem-solving Processes

The central issue of USMES, in the minds of its developers, is the
degree to which classroom experience actually affords training in problem-

solving. Accordingly, respondents were asked to report on each session
with respect to the following ten processes:

DISCUSSION PROCESSES

N.

Identifying and defining the problem

Deciding on information and investigations needed

Determining what needs to be done first

Deciding on the best way to obtain the information that is
needed
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INVESTIGATIVE PROCESSES

Carrying out the data collection procedures

Detecting flaws in the data gathering process for errors in

the data itself

Organizing, analyzing, and interpreting the data

Suggesting possible solutions based on the data collected

Trying out various solutions and evaluating,the results

IMPLEMENTATION PROCESSES

Working to implement the solution decided on by .1.1e class.

The employment of these processes is tabulated below, first in terms
of the three major categories, and then in terms of the individual pro-

cesses.

Employment of problem solving processes (7=1043)

Major
process:

Sessions in which process

is em21.02ed

Percent of
sam2le

Investigative
processes

633 60.7%

Discussion
processes

631 60.5

Implementation
processes

449 43.0

Any process 978 96.7

2
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Problem solving processes employed (n =1043)

Proceis

Identifying and defining
the problem

Deciding on information
and investigations needed

Determining what needs
to be done first

Deciding on the best way
to obtain the information
that is needed

Carrying out the data
collection-procedures

Detecting flaws in the
data gathering process or
errors in the data itself

Organizing, analyzing, and
-interpreting the data

Suggesting possible
solutions based on the
data collected

Trying out various
solutions and evaluating
the results

Working to implement the
solution decided on by the
class

0

Number of sessions in which

. process was employed

Percent of
sessions-

387 37.1%

360 34.5 -

403 38.6

353 33.8

284 27.2

213 20.4

281 -26.9

282 27.0

305 29.2

449 43.0

Teacher assessment of the sessions

In order to_secure a more general understanding of how successful each

session had been, teachers were asked how they "felt" about each session,.

in terms of the following criteria:
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Student interest

Progress on the challenge

Depth or superficiality of investigation

Use of subject area skills and concepts

txperience in developing interpersonal relations

Relative automomy and self-motivation of the class.

. The following is a tabulation of teacher assessments of sessions accord-
ing to each of these six criteria.

.Teacher assessment of session by various criteria

Criterion

Percent of session
reports which were
Positive

The students seemed to'be gUite
interested in their work. 97.E.% (n=1012)

Overall, they made substantial
2rogress on the challenge 91.2% (n=969)

The investigations have not beer.
superficial 81.5% 1=922)

Students used subject area skills
and concepts 83.5% (114.-887)

Many students had experiences that
should help develop their inter-
personal relations 94.8% (n=905)

I did not have to provide strong
direction 70.1% (n=965)

25'
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Overall teacher assessment of session by all criteria (m=961)'

Number of positive

responses*
= 6) Sessions

0 5

1 21

2 38

3 87

4 169

5- 201-

6 440

Totals 961

Percent of
sessions

Cumulative
percent

0.5% 0.5%

2.2 2.7

4.0 6.7

9.1 15.7

17.6 33.3

20.9 54.2

45.8 100.0

100.0 100.0

*See preceding table for separate listing of 6 criteria.

The reader can see from the tabulation above that two-thirds of the sessions

were positively judged, by at /east five out of.six criteria.
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children in a room with a skilled teacher will result, perforce,
in some sort-of basic instruction.. Thus, it is difficult to com-
pare the level of basic skills instruction in an USMES session
with that which would ;lave been provided had the distinctive ele-
ments of the USMES curriculum not been employed.

In view of these problems, the present study takes the following ap-
.proach. Self-reporting is used; hoWever, the USMES experience is separated
into several aspects, and the frequency of skills instruction in the

presence of each separately analyzed. Thus, the relative frequency of
basic skills instruction in the presence of each aspect can-be compared
with the frequency of basic skills instruction in its absence. When this
is done, self-reporting techniques can be employed with increased confi-
dence, since any "inflation" of the absolute. frequencies is automatically
corrected for. Thus, with respect to each aspect, both a control group
and a treatment group exist within our sample of USMES sessions. Naturally,
the statistical results of this sort of-investigation must not be misused.
In particular, although tests of.significance are used throughout, they
should not be taken to demonstrate causal relationships between individual
aspects and particular effects. It is part of the nature of the USMES ;ex-
merience that these individual aspects occur interdependeLtly. The task
of discriminating among causal relationships on an individual basis goes
beyond the scope of the available data sample.

An interesting conceptual problem in the treatment of this data is the
choice of-unit-of-analysis. We-have chosen, for various reasons, to employ
individual class sessions (rather than, say, individual teachers, individual
schools, narticular USMES units, ot comnleted whole challenges) as our wilt-
of-analysis.- There can be no doubt that this method has its drawbacks. For
example, it.might be argued that our analysis really explores the effective-
ness of varous "methods" 'of .teaching USMES (method, incorporating narticular
aspects of USMES to varying degrees) and that to treat-thirty sessions given__
by a particular teacher as sampling thirty different methods is to generate
an unrealistically large n which leads to inflated results in tests of
significance. It seems to us, however, that-we are not in fact analyzing
"methods" of teaching USMES; "methods" actually used by teachers for con-
ducting USMES challenges are far more than mere ways of maximizing the ap-
parent "success" of each individual session. Likewise, since Self-reporting
is used, systemat.52t errors of assessment (rarer error) would have far more
serious distorting effects if any unit-of-analysis which lumped together
reports made by the same individual (that is,'any of the other possible units

listed above-were used_

The mroblem of teacher bias (since teachers were being paid by the USMES
nroject-to report on their sessions) is interesting but nrobably less serious.
Presumably there was a positive bias; this can hardly be debated. Presumably

teachers would coonsciously or otherwise) be inclined to report whatever they
thought the USMES central staff wanted to hear. However, neither theremort-
ing teachers in the field nor_the central staff members administering the
report system could have known that, months later, these omen-ended reports
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would be subjected to statistica3 analysis for contrasts in observed suc-
cess under different circumstances. At the time reports were gathered, all
classes were regarded-as receiving the -"USMES treatment" to the same degree.
Thus, though bias may have existed, it scems unlikely that it could-have
distorted the results we are particularly concerned about-

Responses to the Class Session Report allow us to break down the USMES
experience either in terms of problem-solving processes, or in terms of
classroom activities.

BROKEN DOWN BY PROBLEM-SOLVING PROCESSES:

(Discussion Processes)

Identifying and defining the problem.

Deciding on-information and investigations needed.

Determining. what needs to be done

Deciding on the-best way to obtain the information that is needed.

(Investigation Processes)

Carrying out the data collection procedures.

Detecting flaws in the data gathering process for errors in the
data itself.

Organizing, analyzing, and interpreting the data.

As Suggesting possible solutions based on the data collected.

Trying out various solutions and evaluating the results.
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(Implementation Processes)

Working to impleMent the solution decided on by tne class.

BROKEN.DOWN W.2 CLASSROOM ACTIVITIES:

Student work in small groups.

Student participation in class discussion.

Student participation in class; a discussion on group tasks-

Student patticipation in a class discussion of how iecent work
relatesto solving the challenge-.

Student liarticipation in a. class discussion of future plans.

Student work on construction activities.

usmgs (Viewed as a Collection of Problem - Solving Processes) and its
Relation. to BasIc Skills Instruction

The schemata given above provide for ten two-way partitionings of
the Class Session Report data according to problem-solving processes.
Training in basic skills and concepts, as reported in Section 4.of the
Class Session Report, can be assessed according to each partitioning.
One expects the results 'Lc, be quite "conservative," since the format of
Section 4 insists on a response in terms of specific skills and concepts,
under the following headings:

Mathematics Skills

Language Arts Skills

Science Concepts

Social Studies Concepts

In tabUlating, we have recorded only whether anzmathdmatics skills instruc-
tion, language arts instruction, etc., takes place within a given session,
and do not which skills, or how many skills are actually cited. This
we hope, "smooth" differences in terminology among schools and teachers.

We recall. from the previous section ofthis report that the overall
frequency of instruction in each of the-four skills categories is as fol-
lowS:

30
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USMES sessions affording training in basic skills (n=1043)

category
Sessions

employing skill
Percent of

sessions employing skill

Mathematics Skills 700 67.1%

Language Arts,Skills 687 65.9

Science Concepts 501 48.0

Social Studies Concepts 650 62.3

What follows i3 essentially a tabulation of the same statistic, except that
it is reported separately for subgroups in which each of the ten problem-
solving processes is,, or is not, employed. Thus, for example, considering
the problem-solving process "Identifying Ahd defining the problem," we see
that there are not merely four percentages given (one for each basic skill
type), but eight: one for each basic skill type, both in the presence and
:in the absence of the process "identifying and defining the problem." Here
is the tabulation:
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Percent of Sessions Affording Exercise in Basic Skills and Concepts;
with and without selected Problem-Solving Processes (n=1043)

Processes

-Identifying and defining
the problem

Deciding on information
and investigations needed

Determining what needs
to be done first

Deciding on the best way
to obtain the information
that is needed
Carrying out.the.data
collection procedures

Detecting flaws in the
data gathering-process
or errors in the data
,itself
Organizing, analyzing,
and interpreting the data

Suggesting possible
solutions based on the
data collected
Trying out various
solutions and evaluating
the results
Working.to implement the
solution decie.ed on by
the class

Percent of
Sessions
Exercising
Mathematics
Skills*

Percent of
Sessions
Exercising
Language
Art Skills*

Percent of
Sessions
Exercising
Science .

Ccncepts*

Percent of
Sessions
Exercising
Social StudieS
Concepts*

no. 70.1% 62.9% 48.0% 58.4%
yes 62:0 70.8 48.1 60.0

no 68.2 61.2 47.0 60.0
yes 65.0 74.7 50.0 66.7

no 67.5' 63.3 48.0 61.9
yes 66.5 70.0 48.1 63.0

1,0 66.4 64.4 48.3 60.7
yes 68.6 68.8 47.6 65.4

no 60.7 64.3 48.8 64.3

yes 84.2 70.1 46.1 57.0

no 63.4 64.2 47.8 62.4
yes 81.7 72.3 48.8 62.0

no 61.4 64.3 47.8 63.3
yes 82.6 70.1' 48.8 59.8

no 62.7 63.3 46.1 62.2
yes 79.1 72.7 53.2 62.8

no 62.6 = 64.0 44.0 61.3
yes 78.0 -"10.5 57.7 64.9

no 60.8 65.8 45.3 65.2
yes 75.5 65.9 51.7 58.6

*Column totals are not meaningful tere, since thee 10 processes given are not
mutually exclusive.
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The cells in the table may be read'as-nollows. Let us consider the pro-
cess "carrying out the data collection procedures," and its possible
association with instruction in language arts skills. Wd observe that,
in sessions where "carrying out the-data collection procedures" did not
take place, instruction in language arts skills occurred in 64.3% of 'the
cases. Thus it would appear that, if we are viewing this process as
"treatment," and language arts instruction as "outcome," the probability
of language arts instruction arising is "increased" in the presence of the
process. Two issues arise at once:

(1) How much is the probability of instruction in each of the
four -skill categories increased or decreased in the presence
of each of the ten problem-solving processes?

(2) What is the probability in each case that this apparent
increase or decrease shows up in our sample as the result
of chance alone?

The first question is addressed in the table below. There, the per cent
of increase or decrease is shown, for each of the 40 possible combinations
of skill categories and problem-solving processes.
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Percent Increase/Decrease in
Basic Skills and Concepts in
Processes. (nni1043)

Prodess

Discussion:

NuMber of Sessions
the Presenc& of

Mathematics
Skills

-11.6%

Affording
various Problem-Solving

Language
Art Skills

'

+12.5%

Exercise in

Science
Concepts

.

+ 0.1%

Social Studies
Concepts

+18.2%

Mean t
_Change

+ 4.8%
Identifying and defining
the problem
Deciding on information and
investigations needed - 4.7- +22.1 + 6.4 +11.1 + 8.7

Determining what needs to
be done-first - 1.5 +10.6 -+ 0.4 + 1.9 + 2.9

Deciding on the best way
to obtain the information
that is needed + 3.4 + 7.0 - 1.4

.

+ 7.8 ' + 4'.2

Investigation: -

+38.5 + 9.0 - 5.4 -11.3

.

+ 7.7
Carrying out the data
collection procedures

Detecting flaws in the data
gathering process or errors
in the data itself +2$.9 +12.6 + 2.1 - 0.7 +10.7

Organizing, analyzing,' and
interpreting the data +34.4 + 9.0 + 2.1 - 5.5 +10.0

Suggesting potsible solutions
based on the data collected +26.0 +14.8 +15.3 + 1.0 . +14.3

Trying out various solutions
and evaluating the results +24.6 +10.2 +31.0 + 6.0 +18.0

Implementation:

+24.2

.

+ 0.2 +14.1 -10.1 + 7.1

Working to implement the
,solution dedided on by the
class
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The general situation is now quite clear. All ten problem-solving pro-
cesseS seem, on the -whole, to entail an increase in basic skills instruc-
tion. This may he seen from the fact that all.,entries'under "Mean % Change"
in the table above are positive. More specifically, instruction in Mathe-
mics Skills is somewhat less likely in sessions where there is problem-

discussion, but very much more likely in sessions where investigation
_!77 imrientation processes take place. Language Arts instruction is facil-

: a' moderate degree (about 100%) by each of the ten processes. In-
struction in Science Concepts is similar, except that it is very much more
likely in sessions where there is "trying out various solutions and evaluating
the'results, and a little less likely in sessions that involve "carrying out
data collection procedures." Treatment of Social Studies Concepts is gen-
erally facilitated by discussion processes, and made less probable by inves-
tigation and implementation processes.

Some very rough sumnary figures may give the reader an overall sense of
the magnitUde of the effects shown. The mean change, for all 40 possible
combinations, is an increase of 8.9%. That,is, in the presence of any par-
ticular problem-solving process, the probability of exercise in each of the
four basic skills categories is, on the.average, greater by 8.9% than it
would have been in the absence of that process. This might seem to be a
small amount, but the reader should be aware that it applies separately to
each problem-solving process, and to each category of basic skills. Indeed,
for each session, the total effect of problem - solving processes on basic
skills instruction might be quite large. 3.18 is the mean number of problem-
solving processes employed in individual sessions, study-wide, suggesting
something like a 31% mean increase (assuming independence, the factor is
1.0893-16= 1.31) in the frequency of instruction in each of the four basic
skills categories. (The base level over which this improvement is presumed
to take place is, of course, that engendered by the other features of USMES,
such as construction activities, small group work, student autonomy, etc.),
It would appear, then, that the magnitude of-the,relationship between problem-
solving activity and basic-skills instruction suggested by the present data is
great.

However, if one wishes to examine the individual relationships tabulated
above, it is important to assess the statistical significance of each in-
crease/decrease. The tabulation which follows displays, in its cells, the
significance leels of the relationships observed in all 40 cases. Positive
and negative effects'are distinguished where significant of at least the .05
level; direction of change is not shown (though small increases and decreases
were actually observed) for non-significant results.

35
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Significance of relationships between Basic Skills/
Concepts-and Problem-Solving Processes

Mathematics' Language
Skills Art Skills

Science
Concepts

Social Studies
Con ce ts

,

Discussion:

-- ++

,

Identifying and defining,
the problem +-H-

Deciding on information
and investigations need +++ + .

Determining what needs
to be done first

.

+

Deciding on the best way
to obtain the informa-
tion that is needed

-

-

.

IlveStigation:

+++ -
Carrying out the data
collection procedures

Detecting flaws in the
data gathering process
or errors in the data
itself _ +++ +

Organizing, analyzing,
and interpreting the
data +++

Suggestingpossible
solutions based on .

the data collected
,

++ - +s
Trying out various
solutions and evaluat-
ing. the results +++ + +44

Implementation: -

_

+

.

-

Working to implement
the solution decided
on by the class +++

(Decrease) (Increase)

Probability:* Probability:*

Blank Cell p. .05 Blank Cell p >.05
p < .05 p < .05

p .01 ++ p < .01
p .001+++

-*Probability value are based on 2 x 2 Chi-Square tests.
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Significance levels apply to individual cells, and not to the table as a
whole. It should be understood that the general significance of the
effect is not undermined by the fact that many individual combinations
failto achieve significance at the .05 level. Also, since there are, in
all, 40 cells, significance of individual effects at the .d5 level should
Alot be taken to have strong evidential value, since, where 40 tests have
been carried out, one would expect results apparently significant at the
.05 level to appear twice by chance alone.

One of the most strikihg features of the tabulation above is the
strong effect (at the .0011 level in every case) which investigative pro-
cesses seem to have on mathematics instruction. The following table dis-
plays this effect in mc,re detail.

Instruction in Mathematics Skills: Relationship to number of
investigative problem solving processes carried out during a
given session (n=1043)

Number of
investigative
processes (out
of 5 possible) N

Sessions giving
Instruction in
Mathematics Skills Percent

0 410 208 50.7%

1 256 185 72.3

2 183 141 77.0

3 91 74 81.3

4 45 43 95.6

5 58 49 84.5

Total 1043 700 67.1

F(5,1037) = 20.5090 p < .001

It is also desirable to ascertain whether each of the ten problem-
solving processes has, asis thought by those who have developed USMES, an
integrating effect on the teaching of basic skills (that is, a tendency to
provide simultaneous training in several skills). A measure that indicates
integration, as-well as total basic skill ipstruction, is the total number
of skills categories, of the four we are considering, involved in each ses-
sion. The study-wide mean for this statistic is 2.433.,

3 r
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Problem Solving Processes and Overall Integrative

Mecin Number of Skill
Categories treated

D.

in Sessions without

D i s c u s s i o n on:' .

Basic Skills Exposure (1043)

Mean Number of Skill
Categories treated
in Sessions with

2.49E; 1.9078

'

.17
Identifying and defining
the problem 2.3948

Deciding on information.
and investigations needed 2.3646 2.5639 6.8335 4.01

Determining what needs to
be done first 2.4063 2.4764 0.8835 .35

Deciding on the best way
to obtain the information
that is needed 2.3971

.

2.5042 1.9471 .16

-Tnvetigation:

2.5739 5.6208 4.05
Carrying out the data
collection procedures 2.3808

.

Detecting flaws in the _

data gathering process
or errors in the data
itse1f: 2.3783 2.6479 9.0060 4.01
Organizing, analyzing,
and interpreting the data 2.3675 2.6121 8.9835 4.01

Suggesting possible so...-
sions based on the data
collected 2.3430 2.6773 16.9428 4.001
Trying out various solu-
tions and evaluating the
results 2.3184 2.7115 24.7413 4 .001

Implementation:

2.5167 3.9843 4.05

Working to Implement the
solution decided on by
the class 2.3704

*Based on a one-way analysis of variance with
variable, mean number of skill categories as

presence
dependent

of activity
variable.

as independent

1
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As the reader can see, all ten problem-solving processes appear to be
positively related to basic skills instruction, since in all ten cases,
the mean number of skill categories treated is greater in the presence
than in the absent of the process. Furthermore, seven out of the 10
processes are individually significant at the .05 (and in some cases the
.001) level. Thus, it would appear that the effect of each process on
skillS instruction in general is generally integrative and facilitative.

In an attempt to assess further the actual character of the effects
involved, we have tabulated the ten processes cited above by three major
process types: discussion, investigation, and implementation. Compila-
tions following this framework, like those following the ten -way framework
used above, show generally positive effects.

Problem-Solving Processes Types and Exercise in Basic Skills

Percent of Percent of Percent of Percent of
sessions sessions sessions sessions
exercising exercising exercising exercising

Problem Solving Mathematics Language Science Social Studies
Process Tuie skills Arts skills conceits conceits

Discussion no 71.6% 58.1% 44.7% 52.'2%

Processes
yes 64.2 71.0 50.2 68.9

Investigative no 50.7 59.5 39.8 60.2
Processes

yes 77.7 70.0 53.4 63.7

Implementation._ no 60.8 65.8 45.3 G5.2
Processes

yes 75.5 65.9 51.7 58.6.
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Significance of Relationships between Problym-Solving Process
Areas and Exercise in Basic Skills Areas (n=1043)

Process Type
Mathematics
Skills

Language Arts Science
Skills Concepts

.
Social Studies
Concepts

Any
Discussion - +4-4- +++

Any
Inveszigation +++ +++

Any
Implementation +++ + -

Probability* that difference
is due to chance alone

Probability* that difference
is. due to chance alone

(negative correlatiOn) (positive correlation)

Blank Cell p ..05 Blank Cell p ). .05
p < .05 P .05
p < .01 ++ p < .01
p < .001 4-4-4- p 4: .001

*By One-Way analyses of variance, F(1,1041), with Use of Process as
Independent Variable, Use of Skill as Dependent Variable.

These tabulations, analogous to the ones presented earlier, show the effects
and significance: levels which emerge when particular basic skills and types
of real problem-solving prdeFses are considered together. For example,
.those sessions in which no investigative processes took pace afforded in-
struction in mathematic skill 50.7% of the time. Those which one or more
processes took place afforded instruction 77.7% of the time. This relation-
ship is clearly a positive one, and (referring to the second of the two
tables) is significant at the -.001 level. It is interesting to observe that
statistically significant negative effects do appear in two cells. This
serves both as a caution rnot all activities which may arise facilitate all
categories of skills instruction), and an encouragement (clearly the positive
results we do see are not there merely-because some teachers fill our question-
naires more optimistically than others). In some instances, of course,
teachers are simply unaware of the.roles played by certain kinds of activities
in particular formal disciplines. For example, "identifying and defining the
problem" may entail the definition of variables, a mathematical operation
which is not always recognized as such.

A tabulation showing overall balc skills activity, and employing this
3-way decomposition of problem-solving activitiesfollows.
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Overall Instruction in Basic Skills, with and without
Stall Group Activities'

T-Test
(Pooled Variance Estimate)

mean number of
skill categories T 2- TAIL

dealt with Value DP Probability

Sessions without
smP11 grout.
activities. 2.1907

-4.63 948 4.001

Sessions with
sma21 group
activities 693 2.5601

Overall irstruction in Basic Skills, ir sessions
'with and :.,nhout diversirp cf casks

;

i

Group
;

Sessions not
linvolving student
Iwork .o^ different
itasks

1

iSessions
(involving student
work on different

T-TeSc
(Pooled Variance Estimate)

Mean number of
skills categories 2-TAIL

dealt with Value DF Probability

244 2.2828
-4.68 713 <-001
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Overall'Instruction in Basic Skills Construction Activities
. T-Test

(Pooled Variance Estinate)
Mean_number of
skills categories T. 2- TAIL

GrosE iv dealt with .Value DF Probability

Sessions without
construction
activities 500 2.3080

-4.27 939 4.001

Sessions with
construction
activities 441 2.6281

As the reader can see, each item shows a positive effect, and Significance
at the .001 level. Clearly these three characteristic USMES clasSroom
activities--group work, task differentiation, and_construction--do-entail
conditions which facilitate basic skills instruction., (The reader is
cautioned, by the way, that these statistics do not justify the inference
that there are three independent cause-and-effect relationships at the
significance levels shown. It is .obvious that the activities cited are
noti even in principle, independent; still, the presence of each activity
either is or entails a condition which facilitates basic skills instruction.)

The effect of class discussion appears to be positive as well, at the
.05 level.

Overall Instruction in Basic Skills in Sessions with and
without Class Discussion

T-Test
(Pooled Variance Estimate)

Mean number of
skills categories
dealt with per T 2-TAIL

Grot.12 session Value DF Probability-

Sessions with
class discussion 700 2.5234

2.45 969 4.05'

Sessions without
class discussion 201 2.2985

43-
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The effect shogn above is poSitive-but not especially strong. Fortunately,
somewhat more exact information on the types of discussion carried out is
available, and can provide clearer information on the nature of the positive
effect.

Overall Instruction in Basic Skills; Relationship to
Discussion of Group Tasks

Grout

Tr-Test

(Pooled Variance Estimate)
Mean number
of skills
categories dealt 2-TAIL
with ,der session Value DF Probabilit2

Sessions Aath
discussion of
group tasks . 501 2.733

7

Session's with
/

discussion, but
not of group
tasks 100 2.2600

3.96 608 4..001

Overall Instruction in Basic Skills; Relationship to
Discussion on How Recent Work Relates to Solving the Challenge-

T-Test
(Pooled Variance Estimate)

Group

Mean number
of skills
categories dealt

N* with per session, Value DF Probability'

Sessions_with
discussion of
how recent work
relates to solving
the challenge 456- -: 2.6996

3.0.8 569 <.01

Sessions with
discussion, but
not of how recent
work relates to
solving the
challenge 115 2..3391
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Overall Instruction in Basic Skills; relationship to
Discussion of future plans

Group

Mean Number
of skills
categories dealt

N* with per session

Sessions with
discussion .

of future plans 520 2.5846

T-Test
(Pooled Variance Estimate)

T
Value

Sessions with _

discussion,lout
not of future
plans 77 2.5714

2-TAIL.
DP- Probability

0.10 595 .94

*Not all the 770 reports citing class discussion reported on the nature of
the'discussion. N, in these tables, refers to those who did so, fur each
issue.

Clearly, discussion,of group tasks and discussion of how recent work relates
to solving the current challenge both entail conditions favorable to instruc-
tion in basic skills; however, discussion of future plans does not; what we
observe in that case is merely a small, non-significant, negative effect;

Thus, when one separately considers the USMES experience according to
each of its characteristic classroom activities, one finds that each aspect
of those enumerated on the Class Session Report form has or entails a
positive influence on basic skills instrIction.

"Success" in USMES versus "Success" in .Basic Skills Instruction

Though it would appear that the elements of USMES, in themselves,"
strongly fadilitate instruction in_basic skills, they are sometimes'"orches-
trated," in the USMES experience, to serve Superficially quite different
ends;' Thus, it might be argued, the elements of the USMES experience, if
used to promOte success implicit in USMES, may not be optimally applied
toward "success"-in basic skills instruction. For example, class autonomy
and student interest, both conceived as important desiderata in the USMES
experience, might conceivably be unimportant (or indeed, detrimental) in,
optimizing basic skills exposure.

It is with this concern-in mind that six criteria for "success" listed
on the ClaSS Setsion Report form, of which only one is associated with baSic
skills exposure, are tabulated against each of the four basic skills and
concepts.

45
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Percent of Sessions Affording Exercise in Basid Skills and Concepts,
broken down by Relative Success of Session in Terms of Cited USMES Criteria

Criterion
Mathematics
Skills

Language
Arts Skills

Science'
Concepts

Social studies
concepts

Students'
interest in
work
(n=1012).

successful

unsuccessful.

68.4%

56.0

67.2%

64.0

49.3%

20.0

63.8%

16.0

Progress-on
challenge
(n=969)

successful

unsuccessful

71.8

41.2

69.5

61.2

49.2

37.6

63.2

55.3

Depth of
investigations
(n=922)

successful

unsuccessful

74.4

50.9

68.4

66.7.

49.0

45.6'

62.2

59.6

Time for
subject area
skills and
concepts
(n=887)

successful

unsuccessful

76.4

45.2

73.8

45.2

52.1

28.8

64.0

47.9

Development of
interpersonal

successful 70.4 70.0 49.1 63.3

relations
(n=905)

Unsuccessful 53.2 59.6 36.2 31.9

Self-motivation
and direction
(n=965)

successful

unsuccessful

- 72.8

58.8

68.3

65.7

53.7

35.3

69.1

47.4
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1

The results are striking. In all of the 24 comparisons made, a positive
relationship is observed. This in itself indicates a Strong overall re-
lationship between reports of "success" defined,in USMS terms, and reports
of "success" in terms of baSic skills exposure. Moreover; many of the in-
dividual items in the table Above show statistical effdcts that. are indiV-
idually significant. The following tabulation gives a significance level
for each, of the 24 positive correlations in the table. above.

Significance levels (by Chi-square test) for correlations relating
criteria of successful USMES and exposure to Basic Skills

Criterion

Students'
interest in work

Mathematics
Skills

.2735

Language
ArtS Skills

.9061

Science
-Concepts

.0070

Social StudNip
Concepts

.0000

Progress on
challenge .1469 .0544 ,1844

Depth of
investigations .0000 .7198 .4745 .5973

Time for
subject area
skills and concepts (.0000) (.0000) (.0000) (.0004)

Development of
interpersonal
relations .0197 .1752 .1157 .0000

Self-motivation
--axid-direction .0600 .474G

Even excluding the fourth row, which redundantly deals with basic skills
exposure and should be ignored, fully 40% of the items show individual
significance at the .01 level.

Conversely, the proportion of sessions rated as "successful" by at
least five of the six criteria increases steadily along with the number
of separate basic skills categories dealt with during the session.
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Overall instruction in Basic Skills; relationship to
overall success of USES session by six selected c-iteria

Number of skills Number of sessions,
categories rated successful 'Percent of sessions
dealt with Number of at least five rated successful by
in session Sessions criteria at 'least 5 criteria

0 44 11 25.0%

1 182 85 46.7

2 - 258 180 69.8

3 257 184 71.6

4 220 181 82.3

Thus, in general, it would appear that "success" by USMES criteria
strongly entails "success" in basic skills exposure, and vice versa.

48



www.manaraa.com

Optima/ Conditions for Basic Skills Instruction Under USMES

For the user whose particular concern is instruction in basic skills,
it may be\helpful to consider some of the parameters of USMES teaching
(session length, session frequency, class size, presence of aides, etc.)
and their relationship to overall basic skills instruction. Only the most
rudimentary-Comparisons have been made, but these should be enough to
fu-rnish the user with general guidelines.

Let us consider these issues one by one. The following tabulation
shows overall basic skills instruction and session. ength.

Overall instruction in Basic Skills; relationship to session lengt

Group

T-Test
(Pooled Variance Estimate

Mean number
of skills
categories dealt T 2 -TAIL

N with per session Value DP Probability

Sessions of
greater than
average length
(61 .minutes or
more) 251 2.3825

Sessions of
less than
average length
(60 minutes or
less) 768 2.4714

-1.04 1017 .297

No significant effect is disclosed.
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4/

The following tabulation explores the relationship between overall

basic skills instruction during a session, and the total length of thd

USES challenge to which the session belongs. As the reader can see, -

basic skills instruction took place mor:frequently in longer challenges.

This does not merely mean that more basic skills-instruction took place

in the course of long challenges, but alsCx that more instruction, per
session, took place.

Overall instruction*
of Challenge

t

Group

in Basic Skills; relationsh.Zp

.

Mean number
of skills
categories dealt

N with per session

537 2.5456

to Length
,

T-Test
(Pooled Variance Estimate)

.

,21 2-TAIL

Value -DF Probability
\

1
.

3.20 1041 4.001

.

.

Sessions in
challenges which
used 16 or more
segments of
class time*

Sessions which
used challenges
fewer than 16'
segments of
class time*

.

506 2.3142

the c-lalle ge --i-ix-progress--For all sessions, study-wide, tne mean-Idnith-Uf
is 16 sessions.
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One item of concern to Users is the effectiveness of basic skills in-
struction in USMES classes incorporating two or more grade levels. The

following tabulation is directed to this issue.

Overall instruction in Baiic Skills; relationship to number
of grade levels in USMES class

Group

T-Test
(Pooled Variance Estimate)

Mean number
of skills
categOries dealt T 2-TAIL

N with per session Value DF Probability

Sessions with
classes
incorporating
more than one
grade level 222 2.6982

Sessions with
classes whose
students are at
a single grade
level 816 2.352_

3.92 1036 < .001

The level of basic skills exposure does not seem to be reduced by the in-
corporation of more than one grade level in a single USMES class. In fact,

an increase'in overall basic skills exposure-, significant to the..001 level,

is observed.
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Total class size is an issue of some concern to USMES teachers. The
following tabulation shows the relationship of overall basic skills in-
struction to class size.

Overall instruction in Basic Skills; relationship to'class size

2'-Test

(Pooled Variance Estimate)
Mean number
of skills
categories dealt T 2-TAIL

Group N with per session Value DF

Sessions with
class of
26 or more* 490 2.3429

-2.48 1012 <.05

Sessions with
class of 25
or fewer* 524 2.5248

*Mean class size, studywide, is 26.

It is interesting that basic skills instruction seems relatively more effec-
tive in smaller classes, and that this finding_ is significant at the .05
LeMei,_21.5WeW111-7.ael in the following qee-ticrl cur*ceqs 4-ating iy
USMES criteria discussed above tend to favor larger rather than smaller
classes"and-this result, too, is significant at the .05 level. Thus; in
this one instance, optimal USMES and optimal basic skills instruction are
favored by different conditions.
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There is.some concern among USMES teachers and developers about the
percentage of -o given class directly involved with USMES at any one time.
This issue is addressed. in the following tabulation.

Overall instruction in Basic Skills; relationship to
proportion of total class involved in USMES

T-Test
(Pooled Variance Estivate)

Mean number
of skills
categories dealt 2-TAIL

Group with-per session Value DF Probability

Sessions with
89.5% of class
or more directly'
involved* 849 2.4335

Sessions with
less than 89.5%
of class directly
involved 181 2.454

0.08' 1028 .933

*Mean nercentage of class directly involved in USMES for all Sessions reported
on is 89.5%

As the reader can see, this variable has no significant effect on overall
basic skills instruction, at' least by the particular Portioning we have
chosen.
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Another issue of frequent. concern has been the capability of individual
teachers .o conduct the complicated and diverse activities of an USMES
session without help. In an attempt to find out whether this has any effect
on basic Skills instruction, we have partitioned the - essicns according to
the'absence or presence -f visitors/aides. The result is displayed in'the
following tabulation.

Overall instruction in Basic Sk.:.11s; relationship to the
presence of Visitors/Aides

Grouo rr

T-Test
(Pooled Variance Estimate).

.Xean number
of skills
categories dealt T 2-TAIL
with ,der session Value DI= Probability

Sessions with one
or more visitors/ .

aides p-.:esenr. 193 2.3368

-1.27 1041 .206

Sessions with
no-visitors/
aides oresent 850 2.4553

No significant effect is observed.

Finally, for the reader with a. special interest in particular basic skills-
items, we tabulate exal..tly what percentage of sessions in each unit provided
exposure in each of the four basic skills categories.
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The reader who wishes to use this table for purposes of unit.selection is
cautioned to consider not only the percentage figures shown, but the number
of session reports (given in parentheses in the leftmost column) upon which
our figures have been based. Where only a few sessions have been reported
on, the reader should place relatively little faith in the,percentage fig-
ures generated. On the other hand, where many s--ssions have been reportea
on. it is likely that. since many teachers and many different sets of
...:.:cumstances have been involved, the figures given are quite general and
quite reliable.
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Summary

Real problem-solving processes in USMES do seem to increase
the amount of basic skills Instruction reported. Specifically,
for the 10 processes studied, the use of each ,accompanies an
increase in the overall level of basic skills, instructions
across four categories of skills (page 31, Mean is-Change).

Wheh all 10 processes studied are individually paired with
each of four basic skills categories: Math Skills, Language
Arts Skills, Science Concepts, andiSocial Studies Concepts of
the combinations, 43% show individually significant positive
effects at at least the ..-05 level; and 8% show negative effects
(page 33, table).

Instruction in Mathematics skills is especially strongly en-
. tailed in "Investigative" problem-solving-processes. Each of
the five processes studied shows:a positive effect on Math
skills instruction which is significant tc. the .001 level
(pages 33 and 34).

An increase in integration of basic skills instruction. (mea-
sured by the mean number of different skills categories treated,
per Session) is entailed by all 10 processes studied, In seven
out of thp ten, this increase is individually significant at at
least the .05 level.

The following classroom activities used in USMES also entail.
an increase in basic skills integration and overall basic skills
instruction, significant at at least the .05 level: Small -group

activities (p< .001) , Diversity of tasks (p< .001), Construction
Activities (t) t .001) , Class DiscussiOn (p<.05)..

To determine whether.a. "successful" session, as judged by USMES
criteria is also a "successful" session in terms of basic skflls
instruction, each of six criteria for "USMES success" was viewc,...
along with each of the four '"basic skills" areas. In all of the
24 resulting cases, the relationship. was positive. in half.of
these instances, the positive effect was individually significant
at the .01 level. (Page 43).

The level of basic skills instruction in a particular session is
positively related to the following: number of sessions in chal-
lenge, number of arade levels in cl_.6s (p..001 in both instances)-
The level of basic skills instruction in a particular session is
negatively related to class size. (p< .05) --

The-level of basic skills-instruction in a particular session is
not significantly related (at the .05 level) to_the following:
session length, perCentage of class involved in the challenge,
presence Of visitors/aides.
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SUCCESSFUL USMES

USMES teachers and their principals may wish to know under just what
circumstances (class size, length of session, etc.) an USMES experience
which is by some standard "optimal" can take place. While such "optimal"
values (e.g., 47.3 minutes, 21.6 students, etc.) could in principle be
ascertained, a very large data sample would be required, since perimeters
for different grade levels and different units would probably differ
greatly. Certainly, deriving "optimal" values of this sort is far beyond
the scope of presently available data, which is based on the conduct of
only 72 challenges.

However, the scope of the present sample does permit us to derive Cer-
tain basic recommendations, (generally. expressed in terms of "long" versus
"short"sessiOns, or "large" versus "small" classes). The reader is'
cautioned that here, as in the previous section, our tests of-statistical
significance are not to be taken as seeking evidence'that particular
variables are actually causes of the effects discussed. Rather, they are
to be understood as pointing to circumstances which either cause, or on
the whole accompany circumstances which cause, the
effects cited. This, of course, is consistent with the needs of a teacher
or principal who wishes to improve, rather than anlyze, local USMES teach-
ing.

The Number of Sessions in a ChEllenge

The mean number of sessions per challenge in this study is 16. In the
following tabulation our sample is divided into 'two parts, sessions from
longer than average challenges, and sessions from shorter'than average
challenges; and the two parts are examined for the "overall success" rating
of the sessions they encompass. (Criteria for success here are the same
six criteria employed in the previous section, Section 5 above):

Student interest

Progress on the challenge

Depth or superficiality of'investiqation

Use of subject area skills Ind concepts

Experience in developing interpersonal relations

Relative automomy and self motivation of the class.
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Group

Mean number of criteria
according to which
session was favorably
assessed (Maximum

N Rossible=6)

Sessions in
long challenges
(challenge
length=16
sessions or more) 537 5.1844

Sessions in
short challenges
(challenge
length=15 seconds
or less) 506 4.92C9

T-Test
(Pooled Variance Estimate)

T 2-TAIL
Value DF Probabilit2

2.89 1013.57 <,Q1

The reader can see froMWthe tabulation and test of significance that
sessions of greater-than average length tend to be "more successful" (by .

the particular criteria used) than shorter challenges. The reader should
he cautioned, however, that this effect cannot be generalized to some
principle such as "the longer the better." Indeed, -when a coarse par-
titioning is used, and the whole range of session. length is considered,
no evidence is found to supFort such a generalization.

5S
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0

Overall Success of USMES Session and total challenge length
(n=161 sessions)

Sessions rated
successful according
to 4 or fewer criteria
(max = 6)

Count
Row %
Col %
=tall

Number
in entire

1-2Q

210
65.6%
34.0%
21.9%

of Classes
challenge:

21=40___41=0___

66

20.6%
31.7%
6..9%

44
13.8%
32.4%
4.6%

Row
___TQta2_

320
33.3%

Sessions rated 407 142~ 641

successful according 63.5% 22.2% 14.4% 66.7%

to 5 or more criteria 66.0% 58.3% 67.6%

(max = 6) 42.4% 14.et 9.6%

Column 617 208 136 961

Total 64.2% 21.6% 14.2% 100.0%

Chi = square = 0.43587, with 2 degrees of freedom;
Significance = 0.8042

USMES Session Length

For. the entire sample, the mean length of USMES sessions was found to
be 61 minutes. If the sample is partitioned by this value, the results are
as follows.

Groups

Sessions over
an hour long 251 5.3426

T-Test
(Separate Variance Estimate)

Mean number of criteria
according' to which
session was favorably -

assessed, (Maximum 2-TAIL
N poSsible=6) Value DF Probability

Sessions an
hour or less
in length 768 4.9727

3.67 467.47 4..001
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As the reader can see, sessions more than an hour in length appear to
be more "successful" than shorter sessions; this result is significant at
the .00.1 level. A generalizing principle, "the longer the better," would ,
seem to be roughly borne out, as the following cross-tabulation shows:

Crosstabulation of overall success of USMES
session and length of session (n =914 sessions)

Count
Row %,
CQ2_1

1-30
aliautea___miautos_

Session

31-60

Length

61 -90

_minutQs___miauteg_____Tota1
.91-.120 Row

Sessions rated 52 201 40 13 306
successful according 17.8% 65.7% 13.1% 4.2% 33.5%
to 4 or fewer criteria
(max = 6)

44.1% 33.8% 33.6% 15.9%

Sessions rated 66 394 79 69 608
successful according 10.9% 64.8% 13.0% 11.3% 66.5%
to 5 or more criteria
(max = 6)

55.9% 66.2% f).4% 84.1%

Column 118 795 119, 82 914
Total 12.9% 65.1% 13.0% 9.0% 100.0%

Chi Square = 17.40435, with 3 Degrees of Freedom;
Significance = 0.0006

Above; the proportion of sessions rated as successful by at least five out of
criteria rises from a minimum of 55.9%, in sessions 30 minutes in length

or shorter, to a maximum of 84.1% in sessions 91 through 120 minutes_long.

The reader-is cautioned, however, that when individual criteria are
considered, the results are far from "smooth."
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Criterion

Percent of sessions given a positive evaluation
in terms of criterion!

Number of 1-30 31-60 61-90 90-120
sessions minute mimte minute minute
evaluated sessions sessions sessions sessions Overall

The students seemed
to be quite inter-
ested in their work

Overall, they made,
good progress on
the challenge

Their-investiga-
tions have been
fairly comprehen-
sive, so far

This session in-
cluded time in
which students used
subject area skills
and concepts

Many students had
experiences that
should help develop
their interpersonal
relations

did not have to
strong direction for
this session's work

966 95.2% 97.3% 99.2% 99.0% 97.4%

923 80.0 91.5 96.6 94.9. 91.1

877 63.6 81.7 82.9 95.,8 81.2

843 78.4 85.4 78.4 89.3 84.0

862 87.0 96.1 94.0 97.5 94.9

922 62.9 71.4 59.6 -86.7 70.5

Thus, an attempt to discriminate too finely among sessic:_ lengths, search-
ing for an optimal effect, is probably unjustified.

Small Group Work

As the fdllowing tabulation shows, sessions in whichstudentsyorked in
small groups tended to be.more successful than sessions where this was not
the case.

62
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Groups

Mean number of criteria
according to which
session was favorably
assessed (Maximum

N possible=6)

T-Test
(Pooled Variance

Value

Estimate)

2-TAI '

DF Probai;lility.

Sessions in which
students did not
work in small
groups. 257 4.5564

Sessions inwhich
students worked
in small groups 693 5.2843

-6.14 378.45 <.001

Of course, this does not mean that all sessions should include work in

small groups; naturally, challenges require some sessions which do not
entail small group work.

Student work on different tasks

In general, sessions in which students work on different tasks seem to

have been most successful.

Groups

Sessions in which
students did not
work on different
tasks -244

Mean number of criteria
according to which
session was favorably
assessed (Maximum
2ossible=6)

4.9590

Sessions in which
ts-worked-

on-different
tasks 471 5.3270

T -Test

(Separate Varia":ce Estimate)

T
Value

2-TAIL
DF Probability

-3.28 433.16 <.01
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Class Discussion

In general, sessions which incorporated class discussion do not appear
to have been significantly different in overall "success" from those-which

did not.

GrOups

T-Test
(Pooled Variance Estimate)

Mean number of criteria
according to which
session was favorably
assessed (Maximum T 2-TAIL

Sessions possible=6) Value DF Probability

Sessions with-
out class
discussions 201 5.1841

1.29 407.37 .20

Sessions with
class dis-
cussions 770 5.0571

However, when the nature of the discussions was submitted to a finer break-
down, the following results appeared.

64
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Groups Sessions

qessions in
'which studehts
held class
discussion, but
not on group
tasks 10C

Mean number of criteria
according to which
session was favorably
assessed (Maximum
possible= 6)'

T-Test
(Pooled Variance Estimate)

T 2-TAIL
Value DF Probability

4.7800

Sessions in
which students
discussed
group tasks 510 5.2725

-3.11 608 4.01

Groups Sessions

Sessions in
which students
held class dis-
cussion, but
not about how
work relates
to solving the
challenge 115

Mean number of criteria
according to which
session was favorably
assessed (Maximum,
2ossible=6)

4.8174

Sessions in
which students
discussed how
work relates to
solving the
challenge 456 5.3509

T-Test
(Pooled Variance Estimate)

T
Value

2-TAIL
DF Probabiliti

-3.58 569 4.001
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Groups

T-Test
(Pooled Variance Estimate)

Mean number of criteria
according to which
session was favorably
assessed (M:::timum T 2-TAIL

Sessions oossible=6) Value DF Probability

Sessions in
which students
held class
discussion, but
not discussion
of future plans 77 5.3506

1.50 595 .14

Sessions in
which students
held discus-
sions of
future plans 520 5.0786

As the reader can-see, sessions in which students discussed group tasks
and sessions which students discussed how their work related to solving the
challenge both were relativ.-. "successful," whereas, sessions in which
students held discussion of ure plans appear to have been marginally leSs
successful than those in wh students held other sorts of discussions.
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Construction activities

Sessions in which construction activities took place appear-to have
been more "successful" than others.

T- Test
(Separate Variance Estimate)

Mean number of criteria
according to which
session was favorably
assessed (Maximum

Groues Sessions possible=6) Value DF Probability

Sessions
without
construction
activities 500 '4.7860

-6.72 929.50 < .001

Sessions
with con-
struction_
activities 441 5.3968

6
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1%._ following is A tabulation.of "success" by grade level.

Count]

Cr'sstabulation of overall success of session by
grade level of class

Grade Level

Col t 1.; 3 4 5 6 7 8

Sessions rated
successful
according to

7

25.0%

5

71.4%

19

31.1%

20

35.7%

64

39.0%

83

24.0k

87

43.5%

21

24.4%

6

66.7%
4 or fewer
criteria
(max=6)

Sessions rated
successful
according to

2

25.6%

42

65.9%

36

64.3%

100

61.0%

252

75.2

113

5G.5%

65

75.6%

3

33.3%
5 or acre
criteria
twx=6),

Col. Totals: i 26 61 56 164 335 2O 86 9

Total Pc:: .7q C.4.. 5.9% 17.3% 35.4;_ 21.1% 9.1% 1.0%

Total

312

33.0%

634

67.0%

'Though figures differ considerably from grade to grade, no generalization would seem
to emerge. Grades 1 and S seem to st:e/w lower rates of success, but thenumbe= of sessicns
rorted on are in both cases far fever than for all other grade levels so these figure
cannot be relied on. :n any event, there s,:ms to be no systematic effect cf grade upon
"success" in USMES
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It is inieresting that this result, significant at the .05 level,
is different from the result found when basic skills instruction is
considered. v that criteride, smaller classes are found to be somewhat
better.

Proportion of class directly involved in USMES activity

Study-wide, the mean Proportion of any class directly engaged in USMES
activity was .895. When th_ e sample was partitioned into sessions where
more than this proportion, and fewer than this proportion, were involved,
th difference in overall 'success" was not found to be significant.

T-Test
{Separate Variance Estimate)

Mean number of criteria
according to which
session was favorably
assessed (Maximum T 2-TAIL-

1Grou2s Sessions possible=6) Value DF Probability

iSessions 47:
!which at least
89.5% of class

4

iis tirectly
linvolved in

5.05E
-0.58 290.9g .56

Sessions in
'which less
'than
'dirctly i-
lolv v

e n

ed

1USES :El c.1163

r_ - 'sense of :11ides/vlsitol.

The presence of aides/visitors seem to have little or no effect on the
ov-F:r211 "s.:c,ss" of '1SMES sessions.
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T-Test
(Pooled Variance Estimate)

Mean number of criteria
according to which-
session was'favorablg
assessed Maximum

Groups Sessions possible=6) Value "DF 2robabil±tg

Sessions with
visitors
present 193 5.0518

-.05 1041 .96

Sessions with-
out visitors
present 850 5.0575

This is of some interest to the new USMES. teacher, since one anxiety
felt by many is that they will, unaided, be unable to supervise a full
range of USMES activities in the classroom. .The tentative finding of'this
study, that hides are not necessary, is baine out also by the following.
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Count
Row %
Col %

Crosstabulation of-sessions including construction
activities and Sessions where one or more visitors!'
aides were present in = 942)

Sessions Sessions
with with
ro one or more
visitors/ visitors/ Row.

aides aides Total

"20

Sessions with
no construction
activity

403
80.6%
52.0

97

19.4%
58.4

Sessions with
some construc-
tion activity

372
84.4%
48.0

69

15.6%
41.6 -

500
53.1%

441
46.9%

Column
Total

775
82.4%

116
17.6%

941
100.

Chi-Square = 2.02155, with 1-degree of freedom;
significance = 0.1551

From this tabulation, it would appear that even the use of-construction

activ es, a very beneficial but potentially "tricky" matter for new USMES.

teac.er, does not require visitors or aides.
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Range of grades in USMES sessions

The number of grade levels present in a given USMES,session seems to
have no-significanteffectAantheoverall success of the session.

. 1010910*-

Summary

Available data from t Class Session Reports suggests the following:

Chalienges of 16 s=-ss.ions or longer are more successful than shorter
challenges.

Sessions at least an long are more successful than shorter
sessions, and the general principle "-the longer the better" is
roughly true.

1
Sessions with small group activities are more successful than those
without.

Sessions where students work on different tasks are more successful
.than those where this does not take. place.

Certain types of class diszussion are positively related to session
success.

Sessions with construction activities are more successful than those
without.

No general-rule can be adduced which relates session success to
grade level.

The range of grade levels in a particular USMES class does not seem
to affect success.

Classes with at least 25 students seem somewhat-more successful than
those with fewer.

The proportion of students engaged in any one session challenge seems
to have little effect on success.

The presence of visitors/aides does not seem to affect success.
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Part 2 lrrterviews
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CASE STUDY OF FIVE USMES SCHOOLS: INTRODUCTION

In Spring 1977, USMES teachers, non -USMES teachers, and principals at
five USME3,schools were interviewed. Although a number of issues proved
to be of recurring major importance and:a checklist of questions.was_used
(see Appendix), no fixed format was used-in conducting the interviews. A
single interviewer, the USMES project director, conducted all discussion's.

The five schools have been designated "A "-through- "E_" Schools "A" .
through "D" are the same as the schools so designated in the USMES student
study; School "E" is an addition, and serves to increase the total range
of material available for our examination and interpretation. The schools
to be studied were selected not because they were all sudcessful (Some'have
serious problems) but because on the whole they display an interesting and,
we hope, representative range of political and pedagogical developments to
USMES, both positive and negative.

Section 8, below; is expository. It sets out a brief description of
each of _the five schools, commencing with a description of the school itself,
and Proceeding to characterize its USMES activity in each case.

Section 9, which follows, is interpretive. It consists of a discussion
of major issues which, we believe, underlie the circumstances detailed in
Section 8. The emphasis throughout Section 9 is on generating explanatory
hypotheses and, at aiines, directrecommendaticns which may be useful to
teachers and administrators in the field.

Section 10 is-speculative. It consists of several discussions which
"go beyond" the data, proposing'mechanismS and hypotheses which attempt to
explain the investigative findings reported in Section 8. The material in
Section 10 is tentative and exploratory, but will, we hope, be thought-
provoking and practically useful.

Sections following are:

Section 8, "The five schools," page 73.
Section 9, "Interpretive issues," page 84.
Section 10, "Speculative Issues," page 100.
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CASE STUDIES

THE FIVE SCHOOLS

School "A"

School "A," located in the mid-central part of the United States, has
enrollment of. about 300 elementary-level wtudents. The school is located

--ina_small_city (population about 50,000), and the racial/ethnic composition
of its students is about99W-Whita;- 1% Asian and Black.. The neighborhood
contains a university; most nearby residential structures are "expensive"
houses. School 'A" is located in an affluent district which may be expected
to have strong interests in securing academic advancement for its students.

Recently, USMES challenges have been carried out in mass communications,
playground safety and improvement, advertising, designing for human propor-
tions, manufacturing, using free time, and other areas.

.
The school does not place much emphasis on providing Design Lab facili-

ties. A portable cart is available, but rpinion is divided as to hdw useful
it is. The use of teachers' aides in connection with USMES is not a signifi-

cant feature of the school's USMES policies. One second-grade teacher com-
mented on the difficulties of conducting USMES activities with only part of
a class, since this entailed planning something to do with the rest of the

students during USMES time.

Generally, science and
Sessions are 45-50 minutes
There is some feeling that
dents may be frustrated by
minutes. Other scheduling

social studies time is used for USMES activity.
long, and scheduled about four times a week.
theseperiods are "a little short," and that stu-
the need to stop USMES activity after only a few
needs are the cause of this limitation.

No specific'procedures exist for teachers to report USMES activity to
principal or district, but general reporting procedures within the district
have.recently become quite stringent, and are expected to become more
strincent still. One teacher reports being "swamped" by accountability

. procedures.
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District interest in basic skills instruction and recent district
directives are seen as contributing to a climate with is rather uncon-
genial to the practice of USMES. This is in some respects an anomalous
situation, since the overt philosophical position of the district seems
to favor real problem-solving--a real problem-solving correlates very well
with stated district objectives, and USMES is even specifically mentioned
in the district science objectives. In fact, there is a deeply felt division,
both among administrators and among parents, on the subject of innovative
instruction; but in general it is the earlier climate which was favorable to
USMES and is reflected in the district science objectives, and the later
cliMate-which places an emphasis on basic skills instruction in a traditional
mode. Fortunately for the USMES program at School A, however, the principal
newly installed to "bring order" to the school seems quite sympathetic to
USMES.

Within School A, apparently, the use of USMES is not divisive. The
school custodian is not offended by the students' construction activities,
and relations. between USMES and non-USMES teachers are described as "good."
-In fact, several "non-USMES teachers" are said to have used USMES snits.

Relations with parents are strained and in some ways unsatisfactory.
In the.immediate past, parents have been critical of School A because of a
lack .of "specific" science instruction, and because they wish to see evidence
of skills advancement (such as homework) and do not regardreal-problem-
solving as a matter of high priority. The negative attitude of at least
some marents.was shown by parental criticism of an."amateurish" play given
and entirely produced by students in connection with an. USMES project. The
fact that, apparently, some parents did not realize the play had been pro-
duced entirely by students is a symptom of the poor communication problem may
account for some of the parental skepticism observed.

Many parents seem to be unfamiliar with the goals of USMES (some parents
try to solve problems for their children!), but when consulted by and sur-
veyed by one teacher, ol:ly ten percent of the parents responding thought USMES
a "waste of time."

Clearly, however, more than communication problems are involved. There
are in the district two mutually antagonistic parent groups which meet sepa-
rately and espouse different policies. Further, although some parents are
charMed by their children's enthusiasm for 'real problem solving, others are
not, and wish to be assured in advance what basic skills instruction will
h.-! provided by a given USMES unit.

The effect of USMES on School A students is described in quite posi-ive
terms. It was"reported that "kids' inquiry skills are more defined," and
that they "zero in on a topic" faster. It was observed that "socialization,
goes on between kids" J.n the course of an USMES challenge, that "slower kids
come forward" and that students with learning problems can, in the course
of challenges, become "real leaders." Apparently, standardized test scores
have not been affected, positively or negatively, where USMES has been em-
ployed-instead of some other curriculum materi
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- It is interesting that in the view of School A teachers, slower stu-
dents benefit most from USMES, whereas the principal suspects that USMES
is "particularly suited for gifted students." This difference may be ac-
counted for by the fact that the principal is a new arrival from a different
school, where different conditions prevail. However, it is of some interest
that, throughout this study, different but quite strongly-held views on what
sort of students' USMES was best for(faster-slower, older-younger, affluent-
deprived) were consistently expressed at different locations. We will
speculate below on the interesting issue of whether this links optimal USMES
effects with some particular developmental stage (whether reached by gifts
or educational opportunity), or whether children in different schools hive
different perceptions of the autonomy seemingly offered by real problem-
solving challenges:

LittJe was said about USMES as a tool for integrating basic skills in-
struction. One teacher characterized USMES as "a tool for the reinforcement
and utilization of basic skills, but not an initiator of basic skills."

Apparently, auite good-quality USMES is being done at School A. Since
the new principal is fundamentally sympathetic with USMES, and, at the same
time, the school is under intense pressure from groups of parents with con-
flicting views, it struck our investigator that valuable new modes of USMES
might emerge. In his words, "USMES may develop very nicely ana even give
us some new models that many other schcicls could use." On the other hand,

is_possible that some cf the pressures in the school will lead to dis-
tortions in the USMES model." Our investigator notes that--"-E5Sis the
science program for the intermediate grades, but it is used in a completely
individualized way without groups of children working together. This in-
dividualization, I believe, is fostered because it is easier to follow the
children's learning, and also to control their behavior."

In summary, School A is characterized by its talented., privileged stu-
dents, and its need to -functiori. under conflicting pressures from mutually
antagonistic parent groups. In this situation, a mode of USMES well-adapted
to this environment may evolve, or USMES may be distorted to the point of
reduced usefulness_
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School "B"

School "B"-ic located in the southwest of the United States,. in the
vicinity of a large city (population 1.5 million). Enrollment is 800. The
neighborhood of the school includes a shopping center ancl"inexpensive
houses." The racial/ethnic composition of School B students is approximately
49% Spanish surname; 49% white; and 2% black, asian, and native americar
combined.

The level of USMES activity atSchool B is very high, and significantly
effects the tone of the school. Challenges are generally involved with -the

smooth and -successful operation of the school- They are concerned with
such issues as purchasing supplies, regulating traffic, promoting fire
safety, improving playgrounds, and many others.

No special Design Lab stace is set aside, though tools are widely used.
Tools are used in classrooms Jindeed, the principal suggests that r:-.1sign
Lab space may not be needed since the "whole building" is used). Teachers
are instructed in tool use, and tools are provided through student-raised
funds as well as district funds. Some teachers feel that a Design Lab
space would be extremely helpful.

Time employed for UStIES is derived from science, mathem=tics, and
language arts. Of the persons interviewed, most thought there was enough
time provided, though one thought there was too little, "because the class
has special classes 11/2 hours each day."

USMES is evaluated along with other subjects in regular district evalua-
tions, and the district seems to be satisfied with School 3's use of USMES,
though not overtly supportive of it.

The principal of School B supports'USMES with great vigor; we believe
this is the largest siwle_factor'which accounts for the unusual strength.
of USMES in School B. /This principal's discretionary power over curriculum
is not boundless, but'within its limits she has given USMES a significant
pedagogical role in the school.

The social role of USMES in School 3 is probably even more important
-than its pedagogical role: it is felt that USMES "controls the atmosphere
of the school," "gives students a sense of ownership," and "makes children
authority figures." This is particularly important for School B, because
of its culturally mixed student population, and high student turnover rate.

Apparently relations between USMES teachers and non-USMES teachers are
good. Relations with the school custodian have remained friendly--evidently
the custodian is "amused" by student construction activities.

The parents of School B students are not much involved in USMES, though
they seem to approve of the program "(and in some instances have requested
their children be.placed in USMES classes). Grade reports to parents
characteristically take USMES into account within a particular major subject,
such as science or language arts. In some cases, the discipline and
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-cooperation:of students is reflected in student citizenship reports.
Evidently local pressure on teachers, principal, and district administra-
tors to justify all work in terms of basic skills instruction is moderate.
One respondent did expregs a desire to see USMES "correlated within sub-
jects" but this respondent was a non-USMES teacher who might have been un-
aware of the extent of presently existing correlation resources.

The respondents interviewed, for the most part, seemed to agree that
the effects of USMES on School B students were very positive. Students are
Characterized as "being more eager to learn," and "having a sense of owner-
ship" in-the. school. -Non-USNMS -teachers-'-were dividedane-reporte-d.-that
"kids benefit" from USMES, but another observed that "scores must go up--
will making posters help?" Standardized test scores have not been system-
atically investigated but two respondents expressed'the belief that kids
did better on standardized.tests because of exposure to USMES.

An attempt at doubling the number of USMES teachers in School B in 1976-77
has not been wholly successful since new USMES teachers were also newly-trained
classroom teachers, and in many.cases found USMES "overwhelming." However,
informal peer support for new USMES teachers did prove helpful, and the
principal took an active interest in new teachers. Some respondents ex-
pressed the wish that formal workshop training (such as that previously af-
forded in St. Louis) could be given to new teachers. Teachers at School B
who use USMES with their students typically refer to it as a "way of life,"
or a "philosophy." Characteristically, non-LrMES teachers perceive the
program as requiring much less training than USMES teachers do.

The School 3 USMES implementation is strong and vital, and a large num-
ber of teachers at School B are now skilled enough to teach USMES on their
own. However, the program "is not being dealt with in a positive way by
the school. district at all." Thus, the implementation is still quite
directlY'dependent on the energetic support and personal commitment of the
School B principal; otherwise, its future is not assured, though its present
state is very strong.
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School "C"

School "C" is located in the north central cart of the united States.

The school is located in a suburb (population about 25,000) and is set in

a neighborhood of "moderate" to "expensive houses and apartments. Student

enrollment is about 700, consisting of 99%. white, 1% black and Spanish sur-

name combined.

Challenges done recently have been School Zoo, Design Lab Design, "'-owing

Plants, Classroom Management,-Planning a camping trio, and others.

A Design Labe-XEStS at School: "'Cu-but-it is used:1-Theaabals

located in an unused shower room, and is characterized as "too far and too

isolated from classrooms" (that is, it is not possible to supervise both

students using the design lab and students remaining in the classroom, be-

cause the two are specially too far apart). This or.%olem was ment ned by

several USMES teachers, and is quite serious, since aides'are not _iutinely

p-rcvided to help supervise separate groups of students.

Time for USMES activities is generally provided throug17.' the use of science

time, fi e time, :;ome social studies time, and homeroom. /17.ypi:iLlly, twenty

to thirty minutes a day may be made available, three times a week. It is ap-

parently the principal's view that finding enough time for USMES is "a big

negative factor." The ti7ne actually orovided is small. compared with that

in other schools.

The importance cf USMES at School "C" has decreased significantly. There

is now no discussion of USMES at the district leveland there is a new stronta

emphasis in the district on traditional. training in basic skills. "Xeep'

hitting basic skills in math," is the message.of current district administra-

tors. Also, new controls and .accountability mechanisms have been set up as

a reaction against earlier failure in the district to follow up numerous in-

novative programs. Despite t'ne :L:ct that real problem-solving is consistent

with the explicit, formal pedacogical coals of the district, iL is now dif-

ficult to schedule and difftol:lt to carry out, both because of district rn-

phasis on "basics" Irict loggina orocedures. It is significant that

funds for the Purchase USMES materials are available, but materials

have not been bought.

grading in USMES is not, apparently, easy, and little done, though

sonc grading in science, health, and language arts incoroorates student ner-

formance in USMES. In general, there is little interaction between USMES

and the rest of the curriculum, and Only non-USMES teachers made'comMents

such as "USMES fits in," and "cthe USMES approach is used to teach many

subject areas."

Relations between those using 7JSMES and others are not particularly har-

monious. Some teachers felt that relations were satisfactory, but others

felt they were deteriorating. The school custodian was reported as having

been "upset by paint and animal'."'
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problem selvingfor example, a skit was Presented to the local PTA--but
the effort is not a strong one, and there seems tc be little contention
c- antgonism among the School "D" parents.

Altnough one non-USMS teacher was under the impression that USMES had
nc effect on students, all other respondents seemed to agree that USMES-
trained children ca- -,,,ork better in groups. One respondent claims to be
able to tell :-tic had been trained in USMES by their actions.
No evidence had that USMES affected standardized test scores,
ether favorably -orably, by comparison with other science curricu-
'1:um.

'Although respondents at School "D" suggested USMES for use with both
slower-than-average and brighter-than-average, students, the bulk of opinion
would seem to favor use with the brighter/older students at School "D".

Many of the teachers at School "D" regard USMES as cora material--many,
however. regard USMES as a supple_ ment. In general, it would appear that many
teachers need to know more about USMES. Learning would seem to be a littl?
haphazard for n MEew USS teachers, and many MEUSS teachers spoke of miscon-
ceptions they h,:ld when they began using the program. Many, however, intend
to oontinue uSinc the proo-am now that they have come to understand it, and
are of the opinion that "only USMES has real problem-solving,"

In general, School D appears to be a good environment for the USMES
program. One interesting future development planned by School D's principal
is to have. "at least three teachers doing USMES at every grade level," and
some uhifying record - keeping procedure to facilitate students getting a full
but balanced exposure to USMES over `several years. Thus, some mechanism
would insure that a student was riot exposed to the sae challenge twice, etc.
This nrincipl also believes .;that "slower "children should do USMES," and that
they can benefit from it.
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School "E"

School "E" is located in the mid-central portion of the United States.
is in a small city of about 50,000. The school itself is set in an

urban/suburban neighborhood, of middle to low-middle class socioeconomic
status. The student population is about 80% white, 20% minorities. Total
enrollment is 550.

Teachers in School E frequently do several units at once. Among the
units have been School Zoo, Growing Plants, Soft Drinks, Advertising, and
others. A Design Lab space is available at School E and is important to
the USMES done there. Materials at the lab are kept up by the principal,
rnd the facility is described as "well supplied." One improvement sought
by several respondents was a full-time Design Lab manager.

Aides, and the rout ..ne use of aides for USMES teachers, are central to
the style of USMES teaching carried out at School "E". All teachers agreed
on the importance of having aides, particularly for USMES, and even the
wished -for Design Lab manager is conceived as an aide.

Time employed for USMES is science time, math time, and social studies
"research time." Typical scheduling for USMES employs periods of rather in-
tensive work--a "mini-course structure," with over 5 hours of USMES per week
for several weeks, is apparently quite common. Respondents are divided c.s to
whether enough total time is available.

-USMES)as an important role in the school (almodt all teachers at the
school do DSMES) 'nd is explicitly approved by the Boa. of Education (the
'principal persuaded the board of the importance of USMES). Parents are
familiar with USMES through reports made to them by the school, through con-
ferences which some teachers report of individual strengths and weak-
nesses of each student, and through "scrounging" efforts by students to
secure materials for construction. Parents are described es all having
responded "positively to USMES," and have volunteered to help.

Relations between USMES teachers and others appear to be harmonious.

Teachers are generally positive about the program ("will always use
USMES") and believe that the USMES techniques may apply to any subject.if
an aide is available. Teachers are eager to see new materials a-i be up-to-
date, and in general are strongly convinced that the custodian's cooperation
and flexible support on the part of the principal are critical for successful
USMES. At least in the past, some training has been carried out in district-
held workshops, and on a one-toone basis.

In general, it would _tar that School E presents a'model of stable
USMES -implementation with strona, mutual support among teachers, principal,
parents, and the school board. The importance of aides, and the general
flexibility of USMES use at School "E", are notable factors.
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Summar-i

In Schools B, D, and E, USMES is used with considerable success, and
USMES has a significant impact on the life of each school. In each case,
the local USMES implementation is tailored to 'meet local needs and resources,
but all would, in the words of our on- site investigator, "make excellent
demonstration schools for USMES."

7

At, School A, USMES is being hindered by a generally high level of con-
flict and mutual suspicion among teachers, administrators, and parents.
However, good USMES is being taught, andstudents at School A are particularly
receptive to.taking initiative.. Thus, the new principal of the school may
be able to evolve a model of USMES capable of responding'productively,to
these pressures without undergoing excessive dittortjon.

In School C, USMES is in decline, probably because of worsening district .

climate and chL.nging student population, which seem to have put pressure on
students, teachers, and principal alike that discourage the use of USMES an&
create an atmosphere of anxiety. However, the USMES that is being taught. is

generally good USMES.

88
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INTERPRETATIVE ISSUES

USMES AND THE DESIGN LAB

The use of USMES traditionally 'entails the use of tools and construc-
tion facilities. The develoners of USMES, by evolving the concept of a
Design Lab, have sought to formulate a'-standard strategy for efficiently
providing such facilities as add to the breadth Of,many USMES challenges.
In this study; two empirical questions, relating to Design Labs inevitably
invite our attention. First, to what extent does the success of most school
USMES programs depend on the accessibility and adequacy of such facilities?
Second, what sorts of Des-ign Labs are most successful?

Let us consider what sorts-of;-fac-ilities are available-at -SLiouls-A.;
through E, and how well they meet 1-ecal-needs. At School A a portable cart
was used. _Although thT.-e was some difference of opinion, respondents gener-
ally felt that'this fa lity was not adequate. The lack of a Design Lab
space was cited as a handicap, and it was noted that teachers might "shy
away from some units" because no satisfactory facilities were-available.

In School B, neither a portable cart nor a separate Design Lab space
was provided. Tools were used a great deal, however, and the principal com-
mented that a DesigaLab space was not needed because "the-whole building
was Z.Id.!for construction activities, and because students earned money to
purchase_ necessary supplies. It i clear that School-B-takes a serious
interest in facilitating construction activities (teachers are regularly
instructed in'proper tool use) and it appears that a great deal of success-
ful construction takes place there; however,more than one r-spondent voiced
the wish that a separate Design Lab space be made available.

One suspects that USMES has such vitality at School B it will succeed no
;tatter what facilities are available. The success of construction activities
at School B does not mean that the school's solution to the Design Lib prob-
lem--no Design Lab at all--would be a generally satisfactory one. It should
also be noted that construction activity at School B is not altogether fi-
nancially unsupported: a $1,500 award from the district's Special Innova-
tion Fund was employed.to buy tools.

8 7
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Schools C, D, and E, have separate Design Lab spaces. The lab at

School C is perhaps the-least satisfactory, since it is lo:7ated in an unused

shower room which most respondents found "too far" and "too isolated" for

effective use. Complaints about the remoteness and isolation of this space
should net De taken merely as complaints about inconvenience. At a school

such, as School C where teachers aides are not habitually used toassist in
USMES challenges, teachers wishing to use Design Lab spaces for construction

must divide large classes, and supervise simultaneously students in the class-

room and students in Design Lab spaces. Merely "keeping order" under such

circumstances is difficult if. the spaces are far apart; adequate guidance

and supervision becomes nearly impossible. The seriousness of this issue is

borne out by the fact that one third grade teacher at School C had her stu-

'lents buy rather than construct cages for the School Zoo challenge._ It is

_nteresting that the situation at. School C is one in which teachers' aides

would be of great use in mounting a successful USMES program, since the in-

accessibility of Design Lab spaces would then pose fewer problems. However,

there is little tendency at School. C to think in terms of aides.

School D and School E have separate, heavily-used Desigxi Lab spaces, both

of which seem to be functioning -cite successfully. The lab at School D is

well-funded by school and distr (funding provides for acquisition of

materials and salary for a Desir, Lab manager), and is being used to'-capacity.

Most respondents de,scribe the space as "just adequate" or "rather small for a

whole class,".and some respondents noted that Design Lab use could be "better

scheduled." It would appear that it is the Design Lab manager, rather than

the Design Lab tools or space, that is centrally important. There is a history

of cooperation between DeslIgn Lab managers and individual teachers (for ex-

ample, the manager comes into the classroom to help with tool-using skills)

and the p-resent interest of School D's principal is to secure not a better

space_but a full-time Design Lab manager who is an elementary school teacher

with full liaison to classroom teachers. .Thus, in sore measure, the adequacy

of funding for tools and the presence of an active professional Design Lab

manager compensate for the marginal quality of Design Lab spaces available.

A portable Design Lab cart, well-outfitted and provided by the principal to

supplement existing facilities, has been unsuccessful. Everyone seems to

agree that this cart has been little used, and the principal finds it a

"disappointment."

At School E, there is much less funding for the Design Lab, but apparently -

the space is adequate`. Design Lab use, like.all other aspects of USMES at

E, is greatly facilitated by the-flexible and extensive employment

of teacherS' aides. indeed, it is a full time. Design Lab aide that respondents

from School E would like to see. The Design Lab at. School E is perceiVed as

a highly necessary facility, and the principal is concerned to maintain-Design

Lab material supplies._ Fortunately, most materials (apart from Tri-Wall) are--

donated.to the school.

-
Naturally, the information we have gathered on Schools A through E cannot

serve as a 'basis for reliable general conclusions. However, the facts appear

as follows:,

88
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Portable Design Labs (carts) do not seem to invite much use.
The reader will recall that both Schools A and D have outfitted
Design Lab carts, and that neither has been much used. It is
interesting that minimal use seems to be the rule both for School A,
where the local USMES implementation is laboring under serious dif-
ficulties, and School D, where the program is much-used and generally
respected.

Since a great deal of construction activity takes place at School B,
this one instance demonstrates that, in an environment where USMES
activity is both pervasive and intensive, construction can take
place with no special facility. However, there is evidence that,
in schools where emphasis on the USMES program is moderate Or weak,
teachers are sometimes deterred from construction activities if good
Design Lab facilities are not present and accessible. P

The facility of School E is physically adequate, facilitated by
aides, but not 1articularly well funded. The facility/Of School D
is very well funded but physically marginal. The facility of School C
is physically inadeq11,-:!tc, not particularly well funded, and not
heavily-staffed. It is probalay fair to say in thepost general terms
that the lab of School C is not adequate, but the labs of D and E-are,
according to the reports of most respondents. This suggests an-inter-
esting hynothesis: .Merely to have a separate Design Lab space is not
sufficient; however, if this space iconvenient/and large, or if
funding exists for an active professional Design Lab manager, or if
aides are readily available, the facility will-/Probably be successful.

The se cond main question--to what extent does the success of an USMES
implementation depend on the adequacy of its Design Lab facilities--can only
be answered in the most general terms here, but the answer seems to depend on
the administrative role of the person asking the/question. From the principal's
point of view, it would seem that a successful USMES.program can be fostered
with'no Design Lab at all (as with School B) so'long as one'can use one's
"whole school" as a Design Lab. From the point o2 view of teachers, the pres-

.
ence of satisfactory Design Lab facilities is/probably thought to be important
for instituting a successful USMES implementation. Respondents from School A
and C, where most USMES activity is initiated by individual teachers, made
this very clear.

There is the statistical evidence in -Part A that, on the whole, USMES
sessions were rated more "successful" when thene were construction activities.
However, that evidence did not indicatewhether or_not Design Labs were used
for the construction activity.

Teacher's Aides

'It is interesting to rote that, in Schools A through D, teacher's aides
played a small role in facilitating USMES activities, whereas in School E,
aides were much used and held to be of the greatest importance. It is further
interesting to note that, unlike certain universally-recognized desiderata



www.manaraa.com

such as access to Design Lab space, the use of teacher's aides is not always
felt to be important. Likewise, our intuitive feelings that the use of
aides ought to be somewhat helpful is balanced by statistical findings, re-
ported in Part I of this stuzly, which indicate not only that the presence of
aides has Lo significant general beneficial effect (Page 6.1.14), but also
that the presence of an aide does not even conduce to more construction
activity taking place, on a session-by-session basis.

Our tentative assessment of the matter is as follows. Based on the
statistical data given in Part I of this report,.it would appear that the
absence of teacher's aides does not "spoil," or materially hamper, units
actually attempted; on the other hand, the School E respondents indicate
that the absence of teacher's aides would have deterred them from attempting
certain units. Thus, it would appear that, if teacher's aides have an 'overall
importance to USMES programs, it is'in encouraging teachers to attempt more
units, rather than materially affecting the quality and success of units
attempted. Furthermore, among the five schools studied, local conditions
strongly influence the role of aides:

In School E, a separate Design Lab space was available but not
staffed by a full-time manager; principal cooperation made getting
aides easy; and classes were large. Thus, the potential role of
teacher's aides was extremely significant.

In School A, with its portable Design Lab'cart, facilities for con-
struction' activity were poor, and there was no motive for physicallI
dividing students during USMES sessions. Thus, aides were not used,
and the need for them was not felt.

In School 3 "the whole building" was used for construction activities.
Likewise, USMES activities were perceived as the foundation of,
rather than a challege to, order and discipline. No serious need

-for aides was perceived.

School C is somewhat ,:arplexing, since a remote but separate Design
Lab facility did exist, and since discipline was a serious problem
but, for some reason, no need for teacher's aides was felt.

In School D, the presence of a salaried and deeply involved. Design
Lab manager, capable of :cringing tools and expertise to the classroom,
combined with the relatively small size and marginal physical character
of separate Design Lab spaces, made the issue of dividing classes
relatively noncritical. Hence, in School D, no particular emphasis
on aides was in evidence.



www.manaraa.com

88

The Scheduling of USMES Units

USMES challenges, when conducted at Schools A through E, appear to have
been held somewhat more frecently than the 2.0 times per week cited as a
mean frequency in Part I of this study. On the tithe-7 hand, sessions espe-

cially Schools A, C, and E, appear to have been shorzer.than the mean 61
minute length reported in Part I. The schools would appear t:r fall in three
main groups:

Schools B and D. In general, respondents said little about the
exact amount of time used for USMES session. The implication was
that they were free to use time as available.

Schools A and C. Respondemts gay:: .iaite.detailed information about
the number of minutes available for USMES session. In general,
time periods cited were substantially shorter than the 61-minute
mean length reported in Part I of this study (enerally 20-50
minutes): The implication was that teachers were expected to use
specific time-s.Dts which could be justified in terms of specific
curriculum acti _ties.

School E. Although scheduling seems quite rigorous and _assions
(apparently) lint tee in length, a "mini-course" technique of
scheduling USMES challenges intensively (in excess of 5 hours per
week) for a several week period was employed,- perhaps to correct
for the fragmentation involved in si )rt USMES sessions. The
results seemed quite good.

Respondents from School B and D (except for one School B respondent whose
class had special activities one and one half hours each day) reported that
they had "enough time." Respondents elsewhere were divided, perhaps more
according to individual teachers' concepticns of USMES and classroom skills

than according to actual scheduling opportunities. The principal of School C
spoke of time as a "big factor" in scheduling USMES; by this she meantshe
was concerned that USMES took too much time.

Though this sentiment was not expressed by other respondents, it points
to a problem which none of our schools could escape: namely, finding the
time, sufficiently compact and sufficiently extensive: to support a good
USMES implementation. External factors made this very easy in some cases,
very difficult in others. A natural procedure is to schedule USMES as math-
ematcs, science, language arts, or social studies, according to the nature
of the challenge being carried out. In may instances, district-imposeu

,Jconstraints or community attitudes made these subjects particularly resistant
to discretionary change at the individual classroom level (or even at the
school level),. In general, however, no alternative strategies for scheduling
were seen to exist.

Schools B, D, and E are most successful in solving scheduling problems.
Evidently the principal of School B quietly treats USMES as ?core" material
from a curriculum-planning point of view,.while she points to the dramatic
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and extremely +sitive effects of USMES at her school as a discipline-
and morale-builder. in general, she proceeds with the approval of her
district, but without positive district support.

The USMES implementation at School D is carried on with more positive
district inv:lvement, both in terms of funds and overt support. The
principal of Schdol D uses USMES as "core" curriculum material, but ex-
plicitly poses the rather freely-structured USMES experience in science
and mathematics as a complement to his very rigorous, highly-structured
program in language arts. Under these conditions, he can quite accurately
characterize School D as a "back-to-basics schools," giving him personal
credibility in the eyes of conserYative elements in his community.

At School E, scheduling problems are softened by the use of aides, a
high degree of cooperation among faculty, and a high degree of "saturation"-
most teachers are USMES teachers. The principal of School E is able to
proceed without much concrete district support (at least in terms of fund-
ing), but has secured the approval of the Board of Education for his USMES
activities. This approval, while it may not relax district curriculum
guidelines, does make USMES "respectable," so that this principal is free
to mount a very conspicuous USMES implementation, with aides and flexible
scheduling and overt administrative sponsorship.

School A is an unusual case, since district science objectives explic-
itly recognize USA' 7, while community co-flicts and parental pressures make
it necessary to fir.d adCitional justification for the use of USMES as "core"
curriculum. No?stable arrangement nas been worked out, -.oat the ne,., principal

.of School A has speculated -hat a place might be found fc: "interdisciplinary"
study in the curriculum, if objectives could be identified and progress veri-
fied by testing.

In School C, little is done to "find time" for USMES at the school level
but the School C principal does not prevent individual teachers from doing
USMES when they ca:..

From the information collected on Schools A through E, it would appear
that a number of avenues exist whereby resourceful principals who wish to
use USMES can schedule the program. It is interesting to note, however, that
none of the three most successful methods tused in Schools 3, C, and E)
represent formal alterations to curriculum guideline-. Conversely, in the
one instance (School A) where district guidelines explicitely support USMES,
formal endorsement seems to afford little real support. Apparently the best
solution to the scheduling problem is different under different circumstances:
probably, also, there are situations in which USMES scheduling cannot react.
satisfactory levels until basic prcblerns of trust, communication, and cocpaia-
tion have been to some extent relieved.

Where USMES schedl:ling is taking
and where such difficulties take the
planning constraints, USMES teachers
they are hampered by being unable to

place under difficult circrinstancc,s,
form of stringent a,:..countability and
and 7rincipals frequently report that
offer an advance account of precisely

9 ,
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how much exposure to which basic disciplines will be afforded by a par-
ticular series of USMES class sessions. It is, of course, inherently the
case for all real-problem-solving activities that the formal subject-matter
to be "covered" in class sessions cannot be rigidly controlled, and cannot
therefore be infallibly predicted in advance.

However, it is possible to estimate probable amounts of basic skills
exposure which may reasonably be expected for each hour of time devoted to
a certain USMES unit, based on the 1043 Class Session Reports analyzed Al
Part I of this volume. One Table, showing such estimated value, is given
below. The reader should be cautioned that certain radical simplifying
assumptions underlie the estimates tabulated. They are the following:
(1) if any portion of a particular class session affords training in one
of to basic skills areas s'awn, such instruction is presumed to last
throughout that class session; (2) for purposes of computation, the mean
session-length is taken to be 60 rasher than 61, minutes; (3) USMES activ-
ities are explicitly assumed to be rItegrative--that is, it is explicitly
assumed that instruction in more th-Jr, one basic skills area can t:(a place
during a given time period.
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Minutes of Basic Skills Instruction Por Hour of USMES,
by Selected Units (Integrative)

. Languace Science Social

IJnit Mathematicn '---t- ,-,..!,,,,pr Studie:5

Number of
Sesnionc.

Bicycle Transportation 45. 53. 53. 60. 24

Claisrocm Design 49. 45. 43. 52. 79

Classroom Management 45. 38. 15. 15. 8

Consumer Reseazch 40. 38. 23. 38. 162

Describing People 36. 47. 19. 55. 38

Independently
Developed Unit

23. 39. 19. 49. 32

Designing for
Human Proportions

9. 17. 26. 43. 7

Dice Design 46. 12. 0. 10

Getting There 40. C.
--..4

6. 32. IS

Growil Plants 39. 48 46. :,,.. 78

Lunch Lines 30. 54. 30. 51. 28

Manufacturing 47. 32. 27. 38. 164

Mass Communications 23. 30. 0. 8. 8

Nature Trails 46. 15. . 2. 39

Orientation 47. 11. 51. -.4
,,-..

Play Area Design Use 34. 60. --7.1.,.. 51. 14

.Protecting Propfzrty 37. 26. 26. 37

School Supplie:!, 41. 26. 0. 16

School Zoo 44.

Soft Drink Design 36. 36.

Ways to Learn/Teach 27. 3.. 86

Weather Pred:ctions 55. 44. .4. 22

Totals/Otner 4 29. 37. 17;3

9.4
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Since many educators may no% wish, a priori, to acoept assumption
(3) above, another tabulation is offered below in which the contrary assump-
tion - -that instruction in nne basic skills area "blocks" instruction in
anotheris employed. For these, purposes, where the total of mean basic
skills instruction times for the four listed disciplines exceeds 60 minutes
to the hour, all estimates have been proportionately reduced. The "blocking"
assumption reflected in thlk figures below may appear absurd to many readers,
but it has the advantage Zf generating a set of "conservative" values, which
need not be explicitly justified in terms of integra-tion:
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it

Minc,tes of Basic: Skills :ructl..,n tio,:r of r..10162S

by Se1ected 2ni roportional

Lanaaq.:- z:11.:,nct:: Social Nu=ber of
Mat!:oma .krt!; Conce:;ts Studies Sessions

Bitycle Transportation la. 7c 15. 17. 24

Classroom Design - 6. 14. -,. 17. 78

Classroom Management 24. .::,. 8. 5. . 8

Consumer Research 17. 16. 'C. 162

Describing People ..... :a. 7 38

independently
Developed Unit

18. 9. 22. 32

Designing for
Humar Proportion

5. 18. 7

Dice Design 6. C. 10

tting There 1$

Pa-owing Plants '.... 16. - 10. 78

Lunch Lines - .,1. ..--. 9.. 26

Manufacturing 64, ?2. 11. 16. 164

Mass Communicatins ,
30. C. 7. 9

Nature Trails ., 13. 6. 1. 39

Orientation --. .. 5. 22. 42

Play Area Design _...
-,

. E.I . 16. 1..:

Protecting Proty :4. 19. ...3. :3. .37

School Suppl,:es 25. 21 2. - 16

School Zoo :-,. ',' 'S.

Soft Drink Design :2. 12, 41:

Ways tc Learn/Teach 18.
, :

14. 36

Weather Prediction2.3. 2. ".:. 1,:. 5. -
,,, -,

Totals/Dther 7 15.

96
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School D's parent district supports its ",.!SMES program. In our view,

this is due not only to t.he fact that School D's district inherently favors
real problem-sOlving, but also to the fact that USES at School C is part of
a very successful overall program, in which tightly-structured programs
(for example, the language arts program) as well as freely-structured pro -
grams (for example, the USMES program) play important roles. Thus, we feel,
School D's principal offers his district a. strong. ba:Anced "package" of
which USMES is an integral part.

School E carries on its extensive USMES program without district funding,
bu 5i1Lx L ^e i!.xPTI c s e.rae:R" or tii . ca ac731:::.:or,--
circumstances, USMES can assume a prominent place in the school's c-urriculum,
and a rich school-wide administrative support system can be used, to facilitate
'JSMES; furthermore, te:--her's Sides can be employed freely (and in School E,
they are so employed). 7,c.hool board support was initially sought and secured
by the personal efforts, of the present school principal.

obviously. the foregoing is too diverse to support many generalizations.
However, it is probably safe to say that (1) district... support. (and indeed,
district appro7a1) of real-problem-solving is no longer "automatic" even
where formally specified district goals and pol ic. would seem to make this
inevitable; (2) on the other hand, district approve can frequently. (though
perhaps not always) be secure -d. by a resourceful nr3.n,:..i.pal, even in districts
not particularly disposed to real-problem-solving programs, if obvious. bene-
fits are displayed (School 5) or a powerful, :"balanced" program, incorporatinc
structured and non-structured activity, is otfered (School D).

It is a striking fact that school districts must be continually' motivated
to supoort a program such as ;Sit S. The problems cf Schools A and C dramat-
ically show how rapidly evcn.overt, formal dis. -t support of innovative

programs can be lost.
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USMES AND ITS EFFECTS

It may be of some interest to review here our interview respondents'

comments on the effects of USMES.

USMES and the School Environment

AliaexRA2MSAs _s
effect

:it generally has a strong.

effect on the atmosphere of its school. Sometimes this effect is difficult
to describe in concrete terms, but in other instances specific results are
apparent. ThuS, a metric coloring cookbook developed at School, D through
an USMES challenge received newspaper and radio publicity fog Ltself, for

USMES, and for the school. Likewise, at School B, many practical improve-
ments to the living environment have taken place as a direct result of USMES

challenge activity. Respondents at the relatively "successful" schools
(B, D, and E) commented quite frequently on the social effects of the pro-
gram, that USMES "makes teacherS feel better about this school," "gives

children a sense of ownership," "controls the atmosphere of the school,"
" helps deal with a discipline problem which existed," etc. At schc,k's

where USMES is relatively little used, or is used specifically on an,in',-
vidual basis by particular teachers (Schools A and C) USMES seems to have
little effect on the school proper (though student effects may take place).

In fact, principals of both these schools explicitly characterized USMES as

having "little or no effect" on the school.

Only one respondent felt that USMES had a negative effect on any school.

A non-USMES teacher from one of the "successful" implementations, this re-
spondent observed that "discipline seems to have, fallen apart a bit" as a

result of USMES use. Conceivably, this was a reference to the personal
styles of local USMES teachers only, since the same respondent characterized

USES as a "good idea and a good program."

USMES and Student Effects

Among the effects on students. noted by respondents were the following:

"USMES Kids' inquiry skills are more defined than others. They

zero in on a topic."

"USMES helps kids follow directions.

"Kids' attack a aroblem better. They know what to do."

"Socialization goes on between kids."

"Slower kids come forward."

"Kids with learning problems can become real leaders."
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w "USMES gets kids to work well together."

"Kids in USMES work better in groups."

e "Kids work in groups better after USMES; [onel can tell which
students] used USMES before."

This list is not complete, but represents the tone of respondents' replies.
Negative'effects of USMES on students were not cited even by respondents
who were skeptical about the value of USMES.

Possible Effects on Standardized Test Results

There was no quantitative evidence known to any respondents displaying
a significant effect, positive or negative, of USMES on standardized test
scores. The impression of some respondents seemed to.be that USMES had im-
proved tests scores. Some of the comments were hs folloWs:

41, "LTeachers1 believed kids did better on Iowa tests."

"Math scores-are up: Iteacher believes USMES helped [test scores1 ."

" ETeacherl feels that USMES would improve reasoning and help on
tests."

"Class is improving in language arts and in basic mathematics."

"USMES seems to have no effect on standardized tests."

101
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SUMMARY

The interpretive findings of this section were roughly as follows:

Adequate Design Lab space, Design Lab tools, an active Design
Lab manager, and readily available help from aides are all
important to the development of a strong USMES implementation.
However, no one of these items is, in itself, essential for
success. There is some evidence that, within this group, strength
in-one area can compensate for weakness in another.

Finding time to schedule USMES activities is a matter of major
importance in developing a successful USMES implementation. In

general, school district curriculum guidelines, whether favorable
to real problem solving or not, have little effect on scheduling
problems. More important factors are school board support for
USMES; and success on the part of the principal in integrating
USMES with the total school program.

USMES is more successful in some types of districts than in others.

Among the less important factors seemed to be: district curriculum
_guidelines and other statements of educational philosophy "on paper,"
concerning the importance of real problem solving; grade reporting
forms (how "naturally" they permit USMES reporting). .Among the
more important factors are: current "Climate" of eduCational philo-
sophy in the district (positive or negative-towards real problem
solving); extent to which the educational. activity of the district
is implemented through pre-reporting accountability procedures
(USMES is relatively hard to report on before it happens).

District financial support is very helpful in some cases, but other
successful implementations do without it.

USMES seems to thrive in a "back-to-basics" environment if it is

viewed as part of a basic-skills-oriented curriculum.

Both student effects of USMES and general effects on the schools

seem to be positive in the more successful implementations studied.
In the lesssubcessful Implementations, student effects are positive

and school effects are negligible. No respondents interviewed in .

this study had attempted to test the significance of school or
student effects by quantitative means.
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SPECULATIVE /SSUES

USMES AND PARENTS

Parents' response to USMES appeared to be of two types. Parents gen-.

erally satisfied with their children's education were, at worst, content
with USMES, and, at best, inclined to single out USMES for praise; parents
generally dissatisfied about their children's education showed mixed fe-
actions, but sometimes singled out USMES for criticism. This division
(roughly between Schools B, D, and E on the one hand, and Schools A and E
on the other) is not, perhaps, surprising, since USMES readily lends itself
to praise ("real-problem-solving, not artificial problem-solving") or cen -,
sure ("letting children drift, as opposed to teaching them something").

Let us review parental reactions to USMES in the five-school study. The

parents of students at School A are as vocal, and as divided, about USMES
as they are about everything else. Some parents are charmed by their chil-
dren's enthusiasm for USMES. In many instances, however, parents are dis-
satisfied, and they do not see real-problem-solving as a "high-priority"
ingredient in their children's education. Furthermore, parents at School. A

seem to want continuing evidence of basic skills advancement for their chil-
dren--something which can be best provided rough a program which provides

_for individual,,rather than group, work, and daily homework assignments.

Parents at School A reacted negatively when they saw a play written and

produced by their children as part of an USMES challenge. Apparently they

felt the play was "amateurish." Respondents who tried to account for this
reaction suggested that parents were unaware this play was entirely the work
of their children, and speculated that, had the play been properly introduced

and its education value expounded on, no negative reaction would have been
forthcoming. We are inclined to take the matter a bit more seriously.

It seems to us that parents' reactions here may reflect a rather general

objection, motivated by strong "commonsense" arguments, which can be levelled
against USMES in environments such as School A. Children, it might be argued,

learn from their environment; and when, there exists an obvious discrepancy
between the perceptions of children and the perceptions of older, presumably
more enlightened, members of their culture on how something should be done
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(in this dose, for example, parents pereeive4 the etodent play aa "AMA-
teurish"), it in part of any eatural learning process for children to he
made aware of the discrepancy, so they ean-make proceee toward learning
cultural norms. Thus, for example, students 'bent learn to produce good
olays by producing the by playn poesitil, enlightened by the criticinm
of adults.

,Counter-argumente are eaeily round- -that learning through real-nroblem-
solvingeis deeper, better motivated. more 1ntegrati,ve, le:as alienated, Mr.77.e
permanent, etc.--and in some schnoin they Arc, borne out with
dramatic clarity. However, the applicability of these arguments, and the
clarity with which student response shows them to be true, varies from school.
to school. In the case of School A, such counter-argument may need to be
presented vertally, and with SOW! subtlety. This, of course, goes somewhat
beyond merely informing parents about USMES aetivitiea.

A survey taken among School A parents of one class show that 'T./Oa believe
USMES to be valuable and iOlt believe it to he "a waste of time."

The situation at School B is simpler. Parents trust the school, and,
furthermore, see the results of USMES everywhere. In general, they are not
involved directly with USMES, but they are wholly satisfied with it. Some
parents at School b have actively requested that their chiidre; be placed in

USMES classes.

School C parents are more disposed to participate actively in USMS--
for example, parents have volunteered to staff the USMES Design Lab. On the
other hand, parental attitudes toward USMES are divided. Some parents are
pleased, but some hive fe't their children were in "too many USMES units." In

general, it is our belief that negative parental response is a minor problem
at School C, by comparison with those arising from district influence, staff,

and changes in student population.

School D. It is intereseing that, while parents at Schools A and C are
to some extent disturbed at the scantiness of individual grading and/progress-
checking under USMES, parents at School D are delighted with USMES, having
been promised that USMES would be a special non-graded program. The contrast
in parental expectations and psychology is. dramatic.

At School E, parents are pleased and satisfied with USES. USMES is
merely. explained, rather than justified, to the local PTA, and USMES is free
quently reported on it grad'ag (under appropriate areas) and in conferences.
Parents are indirectly but repeatedly involved in USMES through their children's
material-scrounging activities. It would appear that USMES, with explicit
approval from the local Board of Education, is treated quite matter-of-factly
as a regular part of the curriculum of School E.

In general, it is clear that parental attitudes toward USMES vary enor-
mously. Some of the causal variables would seem to be:

The degree to whien parents trust their children's schools
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Parents* personal feellreIs atoo,ot 7ra4e1 verovos non-graded activity

A Parents' dispositi_on to,ber,:o. ,tctivey invoive4 In 2SM2S

Parents* personal expectations rill Oile1ren
rt

It seems clear that, to:legs these factors are taren into acco..ont, no effec-
tive USMES implementation can Oe asstareii of parental approval.
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..rani yT
1, *1

An extremely important fac.:,.%.1. e',4s, of any 'XX= lasplementa-

tion---more important, ptrhapm, ra-aor, funds.' apace, or oven commitment-1s

what- to aches Involved in the program actaally believe USWES to- be. Though.

the same oould be maid. of 4ay currlaalum program, the concepts underlying
-LSKILS-adc-6-44;04c...A1.1.Y..4tabtlatiakad.diatartiona can easily take) place.

Iaformants
Ner4-t- w7is.

:1;,* 1;16 'Tiff
'thrtm wttr=1, "1-ett

USMES 'stimulates talk- aad -breaks up the routine.' Some infor-

mants vlewed Sholf7.7 4s 4 ,ferA-m of activity which relieved

temsians and afforded some escape from structured aspecta of the
educational environment,. aach infarmants praised CS S, but appar

ently did not regard it s 4 primary educational activity. Rather,

they seamvd to regard it as an atmospheremproving program. one
which maga!: be abie tt .,!4.1:c 4-_rospllere conduaive to learning

thrsugh activang aa stt.nstrants ln tho .3chool

S turna over curririam decaarona to. e-naldren. One informaat

relieved that tre f!:,6o-z.;re of USMES was Its mturaiag

over curracuium decisians oo cnilt:ren." Though tnis respondent
neither praised- nor cratitized *.:SMES ;:ader5t-C40d, it-is easy to

imagine what for praise or criticism ;sight take. One might praise

sacn a program on psychological graunds, speculating that children

aaaaIa be 7.,,i1 a.ed 4llaw a. e-a-ricuorfr aelected by themselves,

rr:..t1c1Tx.mS woald be in terms of cnildren's ignorance concerning tae-

own curricul= needs.

7_,:SME.S is r;.ving --*'ee-t. data. Some infanaths
tnat the. --hief differen-e w-th 7.:SMES- lay in the fatt that

daSa- for

r..:SmES offers individualized. anstruction. f*,:he of the perspectives

on :.:SMES encountered among resoondents was that it_ provider4
Tinls was generally sited 4S a -positive featute of the

program

7SmIrS ar-*s a a supplemetary educational activity. Many respondents

-iteA their own or others' views_ so the effect that "a*SMES was -

"supplementary- educational
observation was thar
troducing-, -e-ore" materia..

activity. :n general. .10.0

is suitable for exercising, but not an-
Tine princioal of one of the most sa-

r.esscal atudieC es:I.me:cd .7;:f7.At or that acr.cia,l-s

regarded USME.S. primary "core" instruction, half as supplementary.

;smas Ls peripheral. educational activity. Some responder:os have nctee.

that they 'can*: relate *,;SMES to more .amportant things, 'like lang_:ame

or reading." Presumably they,' feIt that USMES teaches something. but

does not deal at all witn basic skills and concepts. It is ne7;t

prising that tae se respondents were non-US X:ZS teachers.
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USMES. Training and Initial Experiences for Teachers

Three general observations might be made concerning:USNES.training and
early experience;

It was the most experienced respondents who were F-st.impressed
by the need for taming in USMES. Thus, it would appear that
one of the most significant aspects of gaining eifperience in USMES
is becoming aware of the full scope of the_program.

any respondents, even those regarded by ourinwrtigatar as
successful teachers, reported being frightened byUSMES'when
they began to use it--USMES was "a little scary at firSt,"
teachers were "a little shaky about getting into new'Units," or
"reluctant to aet kids loose." This seems to be a general sub-
jective phenomenon, and indicates a need, on the part of new USMES
teachers, for a certain- degree of emotional support.

Most resnondents who had d-experience With-USMES national workshops
felt that these workshops had been more effective as a training
procedure than whatever means were locally available to-potential
USMES teachers on-site sub..equently. They did feel, however, that
local, means could be used to train new teachers.

Overall Assessment of USMES

Respondents who.offered an- overall assessment of -the USMES program were,
in general; quite positive.- This is-of course, not surprising, since the
interviewer was the project director under whom USMES was developed. One
aspect of the responses offered does seem worth remarking on, however. Re-

spondents who had done USMES for some time, and who still felt positive about
the program, generally felt more noSitive than anyone else, and assignedto
USMES a sweeping role in their overall methods of teach4ng-7USMES.was "a way
oflife,' a teacher would "always use USMES," and many others. This does not,
at first sight, appear strange. Naturally, those-who continue longest in a
prcigram might likely be those who like it beSt. However, certain possible
classes of respondents seemed to be missing, such as: the wildly enthusi-
astic new USMES teacher; the experienced teacher, who had settled down using
DSMES in a continued, limited way; the respondent who didn't particularly.
enjoy-USMES but found it worked well, and matter-of-factly intended to con-
tinue using it; etc. This is, of course, consistent. with the picture-pro-
jected by developers' and respondents alike that USMES,is.a rewarding, -

.demancling, pervasive program,_ capable of taking an important place in the
professional life of a teacher but equiring time to achie7e'fUll mastery.
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USHES AND THE "SUITABLE STUDENT"

One of the most important.issues in planning an USMES implementation
is simply: for what students ethnically, socially, in terms of grade
level, in terms of aptitude, etc.") is USMES most effective? School Study

- . respondents had little to say about ethnic and social variables, but did
.comment about grade level and scholastic aptitude.

Just as the statistical data in Part I of this study failed.to,show
either.that USMES was more successful with younger, or with alder, stu-
dents, so respondents interviewed were divided in this matter. USMES was
reported variously tb be "best for grades 3 through 6," "best for older
students," "best for lower level students," "satisfactory with kindergarten
students," etc. The only view which emerged consistently, and was not con-
tradicted, seems (strangely enough) to be the particular view that first
grade USMES yields less satisfactory results than that done in other grades,

_inciuding\kindergarten. This rather surprising generalization is consistent
with the data analyzed in Part Iof this study--only 9 out of.1043 sessions
reported on were first grade sessions, and an unusually large proportion of
these were judged'"relatively unsuccessful" in terms of the reporting criteria

used.

Respondes were divided on the "issue of whether USMES was best for
brighter, or for slower students. In general,,the less privileged student
populationi_fromjSchools B'and D) seemed to give teachers the impression
that USMES worked best with "brighter"-or,"mbre mature", students. The school .

whose students were most privileged (and perhaps academically most talented),
School A, seemed to convince its teacheis that USMES worked best with."slower%
students, or students with learning problems. This may or may not reflect in,

some general way the.attitudes of teachers. to more or less privileged popula-

tions of"students.
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USMES AND THE "SUITABLE SCHOOL ENVIRONMENT"

If .the primary aka in p-roducing this study has been to afford teachers,
principals,And.Schodidistrict administrators with infortation for improv-
ing USMES as it is_ locaily implemented, a secondary aim has been to gain an
understandingOf where USMES is likely to thrive and,. where (perhaps):it shotld
not be attempted.

"Turnover" of Students and Staff

It is easiest:to do good, USMES if the turnover rate among staff and
sttdentsis.quite Schoc4 E, an example where this is:the case, ehow
how very good results can Arise where these conditions are met. A great deal
of successful USMES is done at\ School E with small expense, little disruption
of school operation, and a great deal of mutual support among staff. This is
not Surprising. First, students who haVe become-familiar with USMES through
doing:several challenges seem to become "good at it,", and.to profit more from
subsequent challenges than inexperienced students: Second, learning to.teach
USMES takee/a:-stbstantial,amount.of experience; if most of the teachers at,
a;Particular'USMES installation are only present for a short time, then-it
will necessarily be true that .only a small number of.really skillsul USMES
teachers are available at any particular time. Also, nd.to some extent in-

of the preceding, there appears to be something:like a "critical
-/mass" effect which pertainsto'the continued training and support,,of new USMES
teachers.: Thus, it is extremely helpful for an inexperienced USMES teacher.to
be within easy ready of-both practical support la condition which is met where
there -are highly experienced USMES. teachers) and. emotional support (a condition
'which ismet where there are relatively manyUSMES_teadhers present).. Third,
it is not only USMES teaching per'se, but also the "adaptation" of USMES-to.
any particular school environment, which must be learned; this adaptation is

:,Ccimplex:.because USMES is complex. Therefore even a very experienced USMES
teacher coming to a new school at which USMES is used, may be for a time less
effective than .nother teacher yho is familiar with both school and program.

%. stable population of students is fal less critical, to the successful
performance of USMES than a stable group "of teachers and administrators. In-
deed, one of the chief reasons for the introduction of USMES at School B was
to treat the alienation, discipline, and morale problems ingendered by the
high turnover rate among School B students.

Stability among'Staff members is critical. The principal of School D,
'for example, was motivated by this very consideration when he used his dis-i
cretiOnary pbwers to. keep USMES teachers frombeing transferred out of his ,

school, despite the hard feelings which might .(and did ensue. One most
serious threat to the continued success of USMES at Sc of B is that; if the
prindipal leaves School B-the USMES impleMentation the e may be very seri.:
Ously weakened. The recently high turnover rate of 'teachers at0School A
has had a very bad effect on USMES at that school. Of course, if USMES wasa.
commonly used school program, the effect of staff'turnover would-be much less.
serious. r.
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Local Attitudes Towards Basic Skills Instruction"

One of the most serious problems encountered by any school was the
'preemptive effect of very conservative attitudes, locally held, on instruc-
tion.in basic skills. Particularly Schools C and A were restricted in their._
USMES practice by this situation. However, it was by. no means clear that a
vigorous local emphasis on traditional basic skills:instruction posed ,an
insuperable obstacle to the development of a strong USMES program- For ex-.
ample, we saw some indication that strong "back-to-basics" tendencieS were
present in the community containing School D. Yet, Eerhaps because of the
diplomacy of School D's principal and perhaps because USMES at his school is
an integral part of a program which also provides highly-structured teaching,
School D. was highly successful in having its USMES work supported.

Thus, strong local emphasis on traditional basicskills instruction
seemed not to rule out successful USMES, but did create a situation in which
positive action on the part of the school's principal was required.
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Some of the issues discussed in this section are:

USMES and Parents. Parents at the five schools vary dramatically
in:

- attitudes towards non-graded activity

expectations of children

trust of the local school

- desire for constant monitoring of students' progress

Interactions between parents and programs such as USMES are complex.
Fluctuations in the four variables above can "make' or "ruin" a
particular USMES implementation.

Teachers' conceptions of USMES. Most teachers' views of USMES seem
fundamentally correct, but incomplete when compared with the views
held by program developers. This is believed to affect USMES teach-
ing in a number of subtle ways.

TeaChers' opinions concerning USMES. Teachers' opinions of USMES
are usually quite positive. Occasionally they are negative.
Virtually no-respondents,:were "lukewarm" about USMES. There:is
considerable variability in teachers' opinions in the areas'of
basic skills, curriculum correlation, teacher training, and student.
autonomy. The causes of this variability are complex.

The "suitable" USMES student. There is a great deal of disagreement
concerning just what sort of student is likely to profit most from
USMES. Interview reports-make it clear that no simple formulation,
such as "USMES is best for brighter students," "USMES is best for
older students," "USMES is best for disadvantaged students," etc.,
will suffice.

The "suitable" school for USMES. Staff turnover and local attitudes'
towards basic skillt instruction are particularly important factors.
A high rate of staff turnover can be quite harmful, even in an other-
zi.se satisfactory environment:, unless an entire district is "saturated"
with USMES. LocAl emphasis.on basic skills per se is not a serious
obstacle; however,-a local basic skills emphasis does require positive
action on the part of the school principal to justify the.-role of USMES:
in basic skills instruction.
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Appendix Interview auestions
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APPENDIX A: OUTLINE OF PRINCIPAL INTERVIEW

1. a) WHAT IMPACT DID YOUR USMES PROGRAM HAVE IN THE AREAS BELOW?

b) WEAT "PROCEDURES" WERE INSTITUTED IN THESE AREAS IN ORDER TO CARRY
OUT YOUR US2eS PROGRA%? IN ORDER TO ALUN OTHER PROGRAMS TO
CONTINUE WITHOUT INTEK7EZRENM"?

HOW SUCCESSFUL WERE THESE PROCEDUZES? WHAT WOULD YOU DO-DITEERENTLY
TINE-tWHAT ADVICE LIIIDULD YOU GIVE TO OTHERS?

SCHEDULINGnroviding for time that is adequate in terms of
frequency, duration (team teaching; use of extra titre during
recess, lunch time), and flexibility when an extra half
:our is needed for USMES). Scheduling changes of other subjects.

THE REST2OF THE CURRICULUMinteraction between USMES and other
subject areas; constraints by district and/or school; changes
made to school or district curriculum.

SPACE-Hplacement of_Design Lab cacilities in classrooms or'school;
freedom of movement of kids, ability to do tasks outside school
property.

FINANCES -- Design Lab supplies; written materials; additional
personnel; savings on other texts and materials.

STAFF PLANNING-- choice of units affected by previous units;
meetings among teachers.

STAFF TRAINING -- information /training for other teachers, aides,
and student teachers. Initial team trained by USMES.

USE OF PERSONNELchange in roles, new assignments.

COOPERATION--"HARMONY" (among teachers, students, principal,
custodian; parents, school board, community) .

COMMUNICATIONS (for planning as well as information)--among
teachers, students, principal, custodyan; parents, school board
community.

STUDENT. ASSESSMENT PROCEDURESrecording.student activities; report-
ing to parents.

ACCOUNTABILITY PROCEDURESrenorting.to principal, district
administrators, school board, and, community.

OTHER
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2. Describe the following factors CInterViewer: Note any relationships
between, the need for special procedures, or their success or failure,
and these factors.)

DESCRIPTION OF THE SCHOOLlocation, size, district organization.

DEMOGRAPHICS OF T COMMUNITIES AND STUDENTS.

ATTITUDESof administrators, teachers, parehts, or others toward
innovation, structure, or other broad aspects of fschool philosophy...

METHODSgenerally used to introduce new curricula into the school.

WHY SCHOOL BECAME INVOLVED IN USMZShistory of involvement, motiva-
tion-of teachers and administrators.

TYPE OF USMES TRAININGreceived by' the teachers and administrators.
Ronnie was at Hardy School R.T.W. Csee page 4, Staff Training)

HOW USMES IS IMPLEMENTED IN. THE SCHOOLDesign Lab facilities,units
taught, grade levels, time periods, number of VSMES teachers, US? ES
materials available, support frocadministrators and parents.

PLACE OF USMES IN CURRZCULUMas science, interdisciplinary, sup-
plementary, or core 'program. What do you want students .to gain
from' their USMES experience? Which of these areas are most impo:--
tant to you?

OTHER FACTORS.

GENERAL QUESTIONS
IN.11110 611

3. what seems to be "le effect of USmvc on the school in general?

40. 00

A What seems to be the effect of USMS on :he _students in general?

.. M 4.M.410,.........
5. "What is the future of USMES at your: school?

1.1m....m

6. Hot.; .would USMES have- to be different to make it fit better into your
-4OhOol-prograp?. What is 1Fal:111- persOnar-Otinion- of DSMES at your school?
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APPEND2X 37 OUTLINE OF TEACKER 7.7g7TRVIEw

I.. Type of classroom. Self-contained? Some kids U. the t$ c?
Individual or sell-maced wor.k?

2. What programs do you use in math, language arts, etc.before
and alter US.. S?

. .Soheduling be:fore and after US M=S.

Al, Do you have enough time? The right Choice of time (flexibility)?

5. Did you keep any record of kids or class problem-solving experience?

6. Grading and parent report forms.

7. Reporting-to principal or districtaccountability.

6. Parent involvement.

9. Staff meet'nqr7 Corre:aton of each ;lass USMES program. Management
system.

10. USMES correlated with district or school goals or oblectivesC0re.ra4nts school, district, or state.

Bow is Design Lab r!.1n7 How does it work?

12. National teusts---i-eck U<VT.'c kids?

13. between US!-'2:S tPae.*:ers a.nd non-UV-SS. principal; todian,
co=unity.

14. Personal opinion of :.:smrs roes ycuz di7ffer from mainstream
USMES?

15. ". you.stopped, why?

16. Recommendations--


