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. The USMES. Student Study examlned a number of” effects of the USMES
program on students. _The specific issues selected for study were suggested
‘by a substantlal body of past research and by. the USMES staff's deésire to
provzde developers and users of - USMES units w1th useful new information
on the program's 1mpact under a variety of condltlons, as well -as w1th o
prototype dlagnostlc instruments. o

- . . co o
‘Methods ' R O o ] -j

-

K

" To measure student problem—solv1nq skills and strategles the USMES-\
staff developed a consumer product research problem (called the Pencil
Problem) that: would enable them to look at a few key indicators: - '
1. Does the student consider the possible importance of manyf
factors, like product performance, durability, and cost? |
2. Doe he student- systematlcally perform experlments and col-
\ lec useful information? s

3. When advising others about the product, does the student;y
present relevant information in effective ways?

* - o R
<

*Copies of the final report of the Student Study are avallable from the
_USMES Office at Education Development Center. :
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R mentimlght be suitable fo; dlagnostLe’use by USMES classroom teachers.

‘The Pencil PBroblem asks students, in groups of *hree, to examine 51x Brands
of pencils and: recommend whigch brand their prlnclpal should buy. Students
are then questloned about their approaches toward solv1ng the problem and
observed while they try the pencils. A s1mllar, though- shorter, process is
) repeated using erasers. Students' verbal and written responses are recordegd
. and later coded. |, ' . B . _ .
ThlS consumer product research sett1ng seemed to offer a reallstlc
small-scale problem as well .as a useful source of observations about the
students. The potential richness of observations sugggsted that. the 1nstru—

-

A
£

£ To measure student att1tudes, the USMES staff developed a three—page
multiple-choice Questionnaire on Attitudes Toward Real Problem Solving (QARPS)

. to- assess three broad types of student att1tudes-
N v

-

't

1. Attltudes toward worklng on- real problems and producing
) effectlve solutlons ) . ) .. .

2. Attitudes toward the group lnteractlon 1nvolved in real

v e

Droblem solvzng

3. Atsitudes toward a number’of spec1f1c problem—solv1ng
activities.

The QARPS aiso included a section only for students with USMES experience,
covering their attitudes toward USMES as a school program/
*The student sample came from twenty-four classes in four elementary
o~ .schools. that differ in size, and compos1tlon of student bodies, and in the
nature of their surrdunding communities (see ‘Table below). All USMES classes
above the first grade were 1ncluded as well as a number of comparlson
- classes that were not doing USMES at the time. ‘Classes chosen for compari-
- -son were those judged .by school principals as most equivalent to the USMES
classes in grade level, student ablllty_level, and teacher’ s.experrence.
. The OARPS was administered to all students.in aIl sample classes, the .
‘Pencil'Problem was administered to a random sample of students in each class.

P

The USMES classes included in the study had used a'wide variety of -
pub ished USMES unlts as well as several locally-developed units.

.

~

- Three members of the USMES research staff visited each school during
April and May 1977 to administer the OARPS and the Pegncil, Problem. A proce—
dure- was devised to ensure thit, .in admlnlsterlng the Pencil Problem to a
group ©f students they would not -know: what class the students had come from.

Thls helped rule out biased observation or conversatlonal tone.
- - . .

A

-ResultS'and Conclusions. . - - ~ . Al

~ -~ * ’

. The mean scores - of the USMES students were hlgher than those of the
comparison students on v1rtually every major outcome. However, these dif-
‘ferences were only stat1st1cally s1gn1f1cant on some of the.outcomes. The
effects &f USMES were generally small, compared to the effects. of School,

~ -

@ .. Grade, and Achievement Level.. S

'
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. CHARAGTERISTICS OF SCHOOLS ‘

(Alf’figures are approximate) _ 4
N a B c . D i
.. ' - - “ }‘r \ :

. Number of Students o .

: " in School : 300 . 800 o 700 1,600
Geographlc . L . R ; . . o
Region = 7 Mid-central  Southwest  North-central - Southeast

— — = — — —_— —
Community . ) 5 . v
Population'.’ . ' 50,000 - 1.5 miIlion 25,000 650,000
Community Qype Small city Large city - " Suburb * Large city_
Surrounding?; - Expensive Irnexpensive Moderate to . Moderate
Neighborhood -, houses &, houses & '  expensive . houses

o university - shopping houses &
- center .  apartments
>~ L -
Racial/Ethnic .. . 99% white 49% Spanish 99% white 98% Black
Composition . 1% Asian, . surnamed 1% Black & 2% white,
‘ ’ Black 49% white - Spanish Spanish
. 2% Black, ~Surnamed surnamed,
Asian, other
: Native o <
American’ '

. R 4

A Because of the shall and  uneven effects of different éhounts of USMES

experience, a linear regress1on analysis showed only moderate statistical
significance for- Amount of USMES on four of the six majorkoutcomes and peor

significance levels on ‘the other- two outcomes. One of the statistically
yisignificant regression results was negatlve, the other three were pos1t1ve.
Ay
- , The effects of Amount.of USMES were most pronounced in a few settlngs,,
.such as School D. In thatmschool “the- comparison group scored the -lowest of
all four comparison groups on the three Pencil Problem outcomes. Yet, the
USMES group which had received a substantial amount of USMES experience in
School D scored the highest.of all four schools' "substantial USMES" groups .
on two of the three outcomes and second-highest on the other. Similar effects
of Amount of USMES were found in the 6th grade (however, since many of the 6th’

graders in the sample came from School D, the 6th grade and School D results

. may be related). - - X - .

.

., The motivational effects oY USMES did not seem to be so localized. The
¢ responses to questions directed at students with USMES experience confirmed
once again a repeated finding: 'the great majority of USMES students enjoy
USMES work, find it important, and would like to do more. This finding

appeared to“be true in all the schools and at all grade levels.

) I

— )
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Several. factors seemed to account for the dlfference between motivational
and problem—solv1ng effects of USMES. idently, "little" amounts of USMES

. (USMES -éxperience in the past only, or less than 20 hours of USMES in the -

'current school year with no past experience) produged inconsistent results.
Substantial amounts of USMES experience--including amounts greater than the- "
20 hours which defined "substantial” in the Student Study—~may be necessary
for consistent, significant problem-solving results. .

N The spec1f1c activities done in ‘an USMES class may also be\Fruc1al.m_ﬁheLA
: - +- USMES School Study*™ found ev1dence that. opportunities for skill development

- __were often clesely assoc1ated wmth the occurrence of serious investigations A
Tof data, ‘extended discussions among students, and other recommended-USMES .
act1v1t1es. Furthermeore, in the Student Study the "substantial" Amount of :
USMES group appeared to have® engaged in significantly higher levels ‘'of many
recommended activities than,the "little" Amount of USMES group, and the .
) " A\stantlal" group produced the most consistently positive results.

- In addition, the surpr1s1ngly large effects of School (whlch 1nclu@ed
‘ some community differences in, the Student Study), Grade, and Achlevem t Level
- suggested that all of these factors made 1mportant contrlbutlons to t&

s

impact of USMES experlence. . o -

L] ] ’

Frnally, the influence of the school administration appeared to be cru-
cial. 'In School B, USMES had its most pos*tfve effect on attitudes, and in

- N School D USMES had its most pos1t1ve -effect on prpblem—solv1ng skills. 1In
each school, these were the - outcomes that the principal of the school desired

< most to promote (see the USMES‘School Study report) . The partlcular style &
of USMES chosen in each school emphasmzed the desired outcomes and was success—
ful in 1mprov1ng it. . . -

%
The results of this study suggested fhat the choice of USMES units (and
the local development of units) should be-based on a careful con51deratlon <
. . of the outcomes that would be most valuable for a part1cular//ohool and class.
; . Furthermore, it appeared that individual studénts may evperience a wide range
of effects of’ USMES experience. Ahile virtually all students seem ‘to enjoy '
. USMES work, there- seems to be considerable ‘variation from student to student
in just what isearned. For consistent, significant results on problem-
- solving skills, the Student Study and the USMES School Study suggest;that
*  "regular" USMES units of some duration--with recommended USMES teaching methods
. —~should- generally be,pregerred over apbreviated or haphazardly-created units.

) . /
- - ~

The QARPS and the- Pencil Problem seem to be useful instruments for‘
dlagnostlc purposes. The QARPS is easily administered, easily analyzed, and
shows satlsfactory disctimination. ,The Pencil Problem probeg real-problem- -
solv1ng abilitiés more deeply than pencil and paper" tests, yvet can be'

-~ . . r

- e @

+

. . ‘

iR . administered and analyzed in practical ways. .. . ,
.. . - \ oL .
,;q - . - " )’ -~
A more® talled summary of the’ Student Study s‘flndlngs may be found
_on pp. 5T of the ‘Stident Study report. - s L .
L4 > . .- . . - h “ . '
- - -, 5 'l'.

= ! . . - . \

. " . X B . , J
*Available from the USMES project office at Education Development Tenter.
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,appendix showing detailed findings. ‘\\5 =~

VINTRODUCTION

‘The USMES Project conducted three studles in 1976-1977 to learn .
more about USMES students, schools, and resource teams.: The Student/f
Study examined the USMES program's impact on students' development of
problemesolving abilities and on their attitudes. A major goal of the
Student Study was to identify conditions affecting the program's im-
pact, including the amount and type of USMES experience students re-
ceived, thelr schools, grade levels, and scholastic achlevement levels.

The geﬂeral strategy of the Student Study was to develop instru-
ments for asses51ng key problem-solving abilities and attitudes, then
to administer the instruments in a small number of carefully studiél
schools. This strategy allowed us to study a wide variety of students
and USMES classes, at the same time that we collected fairly extensive
observations about the particular schools, communities, teachers, and
class, act1v1t1es. .It also enabled us to design' instruments that met
another lmportant crlterlon-—that they be sultable for dlagnostlc use
by eeachers and administrators.

This report covers the major goals, methods, an%'flndlngs of the
Student Study. Only findings on a few key “outcomes and causal factors
are covered; because of serious time constraints,’'we have not attempted
to reach final conclusions but rather to summarize our impressions about
the major findings. The report is intended for use by funders, school N
people, and others interested in the impact of USMES on “students. It is
accompanied by brief technical reports on the instruments used and.an

7 3
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The specific issues selected by. the USMES staff for attention in

the Student Study reflected-a number of.lnfluences A major influence

- - .——was the substantial body of past research on USMES. e~su§mary"of“that T

research listed the following findings:*

. ) e "In interviews with outside evaluators, teachers over-
: whelmingly reported that USMES was fostering development
. : of practfial problem-solving abilities and social skills
i : in their students. Furthermore, the administrators,
teachers, and students who fere intervdiewed by Boston: L
;iversity personnel in 1975 unanimously agreed that stu-_.
fc- s enjoyed USMES and looked forward to using it.

® " Although inconclusive results were obtained from the

Playground Problem** and the Picnic Problen**, appareaiiy

because of limitations in the instruments themselves, e
- ’ results from the Notebook Problem** showed dramatic gains
in some fpecific problem-solving skills for USMES students
in contrast with much less positive results for comparison
students. Further development of instruments to assess
problem—solving abilities is needed, and efforts in this
direction are being made. -

> oo ) "Assé;sments of student achievement in reading, mathe-

' - . matical computation, and several other subject areas have
found that USMES students were progressing at least as

. r3pidly as comparison students. In virtually every study

. where dlfferences appeared between USMES and comparison

S ? : © .. .groups, ‘the trends favored the USMES group. Most of “these
' ' -differences were small but they are encouraging and war—j/
rant furthe: investigation. \‘ ,

® " Data gaégz}ed with classroom observation scales has shown
- ' that USMES sgudents spend more ‘time in self-directed, active,
and creative behaviors than students in- comparison classes.
USMES students also cenerate more ideas in both large and
small group discussions. _ ’ _ _ ,

*See Chapter V of the fourth égztion of -the USMES Guide, EDC, 1976.
* /™  **Instruments developed at Boston University between 1971 and 1975
- o, assess problem-solving skills for evaluations of USMES. \

. —
[ p
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e "All of the available evidence on affective outcomes (from
interviews and questionnaires) suggests that students

find USMES challenging and inviting. Moreover, the pro- .
gram may have significant positive effects on their ap- '
preciatlon for science." . -,

Taken together the findings of past research suggested that further re-
search on student attitudes and prcoblem-solving abilltles might be es-

pecially valuable.*

Another major influence on the choice of issues was our desire to
provide useful information to people involved in the development of USMES
units. This group includes not only members of the USMES central staff,
their funders, and their advisors, but also a large number of school
teachers and administrators; trained USMES teachers and administrators
have always been the primary source of ideas for USMES publlshed units,
and they continue to develop additional units for local use. For the
benefit of all these people involved in USMES development, it also seemed
important t&o lemrn more about USMES's impact on student attitudes and
Problem-solving abilities, under a varfety of éonditions.

In addition to providing developers and users of USMES with new. infor-.
mation, we wanted to provide them with diagnostic .instruments on problem-
solving abilities and attitudes, at least in prototype form. However,
practical; constraints mednt that we could only expect to develop one instru-,
ment on.each outcome.. Hence, our research issues had té be measurable with
a single attitude instrument and a sindle problem-solving 1nstrﬁment, both °

adaptable for use by others.

While the ch01ce 6f isSues- ' to be examined in . the %tudent Study involved
balancing many concerns, the decision to design the study around existing
classes and to rely almost entirely on data collected near the end of the
school year was a less complicated one: we had no practical alternative.
Time and budget constraints required us to study classes which were already
committed to their 1976-1977 instructional programs before we contacted
them. Furthermore, the time needed for instrument development prevented
us from co%leeting research data with the instruments until the spring of
1977. : .

\

e

However, we believed that the limitations imposed by such a researgh
design would not prevent us from gatherlng useful infermation, cause we
believed we could overcome many of thé& limitations of the design. For ex-
ample, we believéd that we could locate groups\of students who were essen-
tially comparable except for their use (or non-use) of USMES. Furthermore, .
" we believed that we could collect information other than pre-test scores,

- {(e.g., recent achievement test scores) which would bear upon the compara-
bility of students receiving different amounts &6f USMES. Finally, we knew

— ‘ -

*A reanalysis by the USMES research staff of the Boston Unlver51ty study
- of USMES and "basic skills" has shown thdt further research in this area.

“is also needed. See Appendix I. )
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f'pact of USMES on students. ‘Furthermore, loglstlcal considerations demanded

that ‘we “could restrict our\interpretations ‘of Student Study data in ac=
cordance with the limitations imposed: on. the study. In general ve. took
a position which we belleve 1s‘szm11ar to that ‘of. Dchald Campbell and
Jullan Stanley when they wrote. o , ST - oL

..
~ -

Ty

"From the standpoint of the flnal 1nterpretatlon of an
experlment..., every experim ent ‘'is imperfect..... (The
experimenter) should seek|dut those artificial and N Y
natural laboratorles whig rov1de the best, opportunl— -
ties for control. ‘But beyond that: he should .go ahead .- = . .

. - with the experiment and - erpretatlon, fully'aware of -
the points on wh;ch the é ts are#equlvocal "*\ >_ 12'-' -

X

. -
. Our .decision -to conduct the Student Study in only four schools, and

W

"". the selection of the particular- schbols in the Study,_ was dictated »y a

number of requirements. We wanted to collect a relatlvely large amount

of information. about the types of USMES experience received by’ each USMES
class i the study, through site v151ts teacher reports, and interviews;
buf to do so, we had to restrict the number of schools. - We also wanted ‘
to work. with schools where we would find students who had’ prlor USMES ex-
perience. A wide range of student abilities, school-types, and surroundlng
commn ties was also needed, to "help 1dent1fy conditions affecting the im- ¢

T

that we work with schools having a relatively large number of USMES classes
and schools in which we could conduct a related USMES research study. Fi-
nally, because we would be asking schools for considerable assistance and'
hecause time was hort, we had to work with schools which were at least’
moderately familiar to the USMES central office. We' were fortunate that
the schools we decided to study were all wllllng to work with us and were,
in fact, e;traardlnarlly helgful collaborators throughout the research.

A > .’ = . . o
‘ -a SRR . R

;*CampbelI D.T. & & *Stariley,: J.C. Experlmental and’ quasz-experlmental

des;gns fbr research. Chlcago. ‘'Rand McNally & Co.. 1966. _ i
. , ‘l } ) %’ ‘ ‘L‘. - ' ‘.

~

";
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VARIABLES STUDIED - T o

Outcome Variables .o l . ) L e -

~ . .
' '3

Sane problem-§o1V1ng skills and stratégles are a central concern of
AUSMES, a major focus_of the Student Study was on the utcomes.‘ There
are serious problems in assegglng students"problem-:Slglng abilittes, R
however. One is the absence of commercial ‘instrument or measuring the
;kinds of problem-solving abilities which USMES tries to foster._ Another .
: 'is the dength of time it takes to solve a rea problem. USMES clgsses
-7 . ‘usually work for a number of wgeks on a 51ngl problem and it is dif-
ficult to imagine a group of students worklng mMeaningfully through all
. the stage; of real problem solving dn less than several hours.’ To assess
- a student s performance in allythe stages: of real problem so1v1ng would "
. S requlre so much time that only a few studéhts could be assessed. Yet -
e our desire to study students with a wide variety of USMES experiences
. . (and comparable students with no USMES expexience) meant that we had to
) . assess a relatively large number of: Students. . ‘

To resolve . this dilemma, we d?élded to focus on only a few key indica-
tors of\students problem-solv1ng abilities. Our decision-'was based on xhe
belief that 1mportant skills and strategies used during at least’ some stages
of real problem solving could be systematically observed in a reasonable -t

. . amount of tlme. While 'such obﬁervatlons would not constltute arcomplete

'3}~‘measure.of real problem solv1ng'tompetence, they would provide useful infor-

mation about the level .of students"problem-solv1ng development. This view

"had been supported by the USMES Planning Committee‘’s Evaluation Panel,

which .stated: < _ .

} . : e .
‘5\ "The Panel held...hope for the feasibiflity of developing \\
.. . measuyres of ‘indicators.' Indicators were understood to- . .

R mean abllltles or characteristics that presumably would.

. y _ accompany the growth-of problem-solving ability. Such: .
- - e indicators can be loeked upon as desirable in themselves ‘
-~ as well as lndlcators of problem—solv1ng ab111ty S
. “ . — R
’ Y The problem—soIv1ng ‘indicators on which. the Student Study focused 1n-
: clud?f the followxng. ‘ : : . _3-

i
. - 5

~1. ;Whlle worklng on a ponsumer product research problem,' -
' 'does the -Student consider the possible importance of %

many factors, like the product's performance durablllty,

and cost, or does the studenf‘bverlook:many of the factors’

. L N -g,- 4 » ¢ _
*Guidelines vfor 'Evaluation of USMES. Outcomes, EDC, 1975. e /,

IV
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. 2. In the 'same settlﬁg, does the student» to-syst" 4';
L : .* atically collect informatlon that‘ls;r egant-and = 3., .
> . ‘ . useful? ’ / IRV ! \;' 2T e . . L

R S - RO A 2 '“‘i) -7 - S ~
T When advising others about the*prodnct 1nvest1gated, o e':

f*P_a; v - does the student’ present relevant information’ in ef- : a

N .. ' fectlve vays? i AN

. ) . ) . .: ‘.“ : e é. ) . ,-'/_.
These problem-solvgng 1nd1cators were selected because they seemed to '
‘include outcomes. that were of central’ c¢ ern to USMES andmwe;e rea-
» sonably feasibleito assess. . Furtherm ev the consumer product research . .

oo ) sett;ng seemed to offer a realistic, ¥ small-scale, probYem for students
“as well as a rich source of observati%ns :about students.’ - The rlphness
of potential cbservations also made/them sultaplg for diagnostlc use-
by USMES classroom teachers. - ..-, A B

oo \.“. ‘
"’ g

- ,_,’

’ . . A 0 . .. \ '._—“. FENR ]
-~ . AN . ‘-
.

Problem—solv1ng skllls and strategleS\were noqithe onIy outcomes -of
. _ vconcern in the Student Studys« The other: major fOCus of  the Student Study
o was student attltudes, because some “of ~the most 1mportant USMES goals
E ¢+ involve relatlvely subtle changes ln.atﬁltudesbh For example, USMES ex-
perience is expected to.foster a sense of‘conf;de ce. in students about
‘ their capacity. for finding. good solutlons $o‘rea1 probiems and for imple-.
mentlng their solutlons. " Furthermore, UsSMES experlence is expected to v

- promote a positive attltude toward working: w1th qther students in real
~ problem solving. et ,_3. 'oi \ _ :

.

. - To decide which attltudes _were most 1mp&rtant for the Student Study,
; > the USMES staff reviewed.a number of 1nstruments developed for’ previous
s research on USMES and on other curricula.. In addltlon, both. the USMES
e staff and a Boston University USMES: evaluatlon.team'had completed ‘earlier
L reviews of several commérc;ally available attltude»\ strumerits. . None of
these reviews located an imStrument which” seemed N coverfan appropriate
set of attitudes. However, some questlonnalre-ltems -used” 1n .previous re-—
- search on the USMES program suggested topics™ that mmght be 1ncorporated
in a new questlonhalre. i ,:f Lo

T : On the basis of these” rev1ews, ‘the USMES staff decided to*develop ‘a
' student attitude questionnaire for. the Student. Study. It was’ to assess
three broad types of student attltudes. o » ‘
y R y
1. attitudes toward worklng oﬁﬁreal probleés and produc1ng 'f\ff
effective solutions .- : _ L Iafx

Se .
° - -

'attltudes towazd’ the group ipferaction involved in real .

problep solv1ng

-

~

_ o
attltudes/toward a number of speC1f1c problem—solv1ﬁg

s
‘L-

: actlv1t1es : -~ - -; ) 7 . >;~J e

- ; ~ In addition, the'questlonnalre was to 1nc1ude g section oﬂ§Y=fbr students
-~ i “with USMES experience, covering their attitudes. toward’USMES ?s a school

-

5’, program they had taken part in. - f -

o
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Independent Variables : ’ . e T -

¢ A central concern in the Student Study was to examlne the‘}mpact of
varying amounts. of USMES experience. Consequently, we viewed "amount ‘of
‘USMES" (both the extent of a student's USMES experiernce this. year, 1f any,
. and whether or not the student had prior USMES experience) as a key’ ins
‘dependerit variable.” After examlnlng reports of actual USMES, use this
year, we dec1ded to divide ‘amount gﬁkUSMES" into three broad levels-

3

1. "none": no USMES experlence, past or present -

s . 2. "llttle . eithe? USMES experlence 1n -the past alone, .
*or up to 20 hours of USMES thls year (but none in the <

. past) N P ,
. “

Ay

: 3. ‘"substantial: elther USMES experxence in the past as .
: ‘ well as.the present, or ovexr 20 hours of BSMES thlS year )

N

- (W1th or without past USMES) '_‘ . .
. ! ". . ) -
Other- 1ndependent 1ables given hlgh prlorlty for study lncluded
schoal (i. e., the four ifferent schoois in the study) and grade level.
-- These two independent varlables seemed important. both for identifying
conditions' affecting- the impact: of USMES and for statistical "control"-

of the findings. . - s

For the same reasons two addltlonal independent varlables were
identified for study, but they were given. lower prlorlty because of dif-
ficulties inwqlved in measuring thém. These two varlables were achleve-'
ment test scorés and "type of USMBES." - . S

) Achievement test data were dlfflcult to analyze, because the' four -

schools of the ‘study used,a number of different achievement tests, admin-

istered at different times of the year, and scored in different ways (e.g.,"
%ﬁ: local percentiles versus national grade-equivalents). For our purposes,
. we could-not Jjustify asking students and schools to” submit to a special
round of achievement testirng just for thé USMES Student Study; hence, we
opted to use only achievement data the schools were routinely collecting
and to éhelyze it cautiously. Ultlmately, we only attempted to collect.
achievement data for the relatively small number of students tested on

problem—solv;ng lndlcators. . <

(\'- The independent variable, "type of USMES‘" was 1ntended to be a panel
Yating (by USMES staff members) of USMES activities in the USMES classes
of the study along several dimensigns. Over the course of -the past year,
‘we experlmented-ﬂlth a number of possible ratlng dlmen51ons, but none
seemed simultaneously easy to code and quantltatlvely related to even the
most obvious- sfhdent outcomes.l Consequently, we gveﬁtually ‘decided not
to.attempt a quantitative analy51s of "type of USMES," but rather to use
the informaticn about USMES class activitieg as an_ 1nformal aid in intexr-
‘preting findings on other variables. . : -

-[‘;; | - .;5.' , . " '?
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=T INSTRUMENTS AND OTHER DATA SOURCES

-
- -

-The main 1nstrument for measuring problem-so1v1ng 1nd1cators was

_the Penc1l Problem*, which was -developed - -for the Student Study. The , .
<

Pencil Problem asks students, in groups of three, to look over six

 brands of’ penc1ls and to recommend which brand their principal should. -

buy for students to use. The students know that their.principal: reallyu :
will buy $10.00 worth of penc1ls ‘based on their recommendatlons.- Stu-
dent’s are asked severakl questlons about their, approaches toward solving
the’ problem.and the reasons for thelir choice, and they are systehatlpally
observed while they try- the pencrls. Students are also asked to look
over five brands of erasers, under similar condltlons, and to tell how
they would . choose an eraser if they had time. Their responses to " the
questions are tape—recorded, and they are also asked to make written '4;’

-recommendatlons to their principal dbout their choice of pencils. The R

verbal and wrltten responses are coded with checklists that cover the
‘essential phrases of virtually all common responses. *Scores on a number
of problem-solV1ng indicators, such as cons1der1ng most of: the lmportant v
information about each alternative, can be derived from the codes. A
more complete description of the Pencil Proplem is glven in the accompany-
ing Technical Report on the Penci¥l Problem. :; P > .

= students attltudes were assessed with the Questlonnalre on Attltudes
toward Real Problem Solving (QARPS) , which was also developed for the
Student Study. The QARPS is a three-page,: multlple-chozce ‘questionnaire

" with two sections. ‘The first sectlon, with 20 items, is for both USMES

students .and students with no USMES experlence. The se&ond Section (on a
separate page) is;only'for USMES students- it contains nine attltude items

. - about .the USMES program and a checklist about’ experiences the ‘'students may

have had while do;ng USMES work. A more'complete description of the QARPS
is contained in ‘the- accompanying Technical Report on the Questzonnazre
on Attltudes Toward Real Problem Solving. . ‘ \b . o :

Informatlon on students"' USMEg experlence was \obtained from several

. sources. ' For students in USMES clas<es this year, weekly teacher reports

(or interviews with teachers who were unable. to send’ reports) provided in-
formation about the amount.of time students spent on USMES and. the nature
of their activities during USMES tlme\\ The report and interview.forms

were developed on the basis of several years' experience wigh USMES. tehcher“'
‘logs of class activities. The.questions’'on the’ forms were des1gned to pro-
vide lnformatlon on the critical aspects of tH% students' USMES experieénce. -

Sampleé:of the teacher report and interview forms are included in Appendix
J. The amount of USMES experience a:student had this yéar was calculated-
{in hours) on the basis of each class's total USMES work for the year. -

In addltlon, each school-prov1ded 1nformat1on about whether ? student 5

: . o -

*The Pencil Problem .also 1ncludes a short "eraser prdblem as well as a
much longer "penc1l problem. R

LR -

. B - .
s 4 ) - : \
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had done USMES worlen past years. Thus, the research data inc uded the ‘ )
amount of USMES experience this year (if any) for every class in our .
sample and also whether or not each s ent in the sample had done ‘USMES

in the past. : - : ?fd

Achlevement test data came from dlfferent tests in dlfferent schools.
JIwo, schools used the Iowa Tests of Basic Skills, one used the SRA Assess-

' ment Survey Achievement Series, Multilevel Edition, and one used the
'MEtropolltan Achievement Tests. The ‘only- common reporting format for - . .
achievement scores, among ‘the four schools was national grade—equzvalents.

We recognized that grade—equ;valents are hazardous data in general, and

especlally when they come from different tests. However, we decided to

" use the available grade-equlvalent data, and to lnterpret “them cautlously,

rather than to ignore achlevement levels- entlrely. . i .
: p £ .-

.
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The sample qf students in the Student Study came.from'fdur very dif-

‘Aferent elemen schools. Some key characteg&stics of the four schools

are indicated in Table 1. As indicated in the table, the. schools differ

-

- not only in the size and. composltlon of their student bodies, but_ also in '
" the nature of the communities in which they are. lbcated. :

.All USMES classes in the four schools, above the first ade,'wefe .
includeéd in‘the Student Study. (Kindergarten and first grade classes were

.not included, because our instruments were not appxoprlate for very young

students—? In addltzon, a number of gomparison classes.which were not
doing USMES this year were included. Since we were primarily interested

‘in USMES classes which- appeared from teacher reports to have done signif-
- icant amounts (at least 20 hours) of USMES this year, we tried to include

comparlson classes which were most equlvalent to the relatlvely active
USMES classes. To select the comparison classes, we provided each prin--
cipal 'with™a list of the active USMES teachers and asked the principals to

. identify, for each of these classes, a comparison class which had'notidone

" any USMES this year and was similar in terms of .grade level, ability.level

4

" of students, and experience of teacher.. Occasionally, there were no com-

parison classes available at appropriate grade levels, and in those cases,

‘.a class at the closest grade level was selected. -The distribiuition of USMES .

and comparison classes in the Student Study, by school and grade level, -
is shown in Table 2. . . o

As shown in the table, the pégctlcal 11m1tatlons of avallablllty of
classes resulted in (1) differences -in the grade-level distributions from
school to schéol and (\) ithin some.schools a mild 1mba1ance of grade
levels between the USMES a comparxson groups. . Purthermore, our evidence-
about ‘the comparability of USMES and comparison schools ig limited to the
prlnc1pa1s's3udgments (and some students' achievement test scores). These

. restrlctlons 1imit our ability to rule out some challenges to ou® findings

and to'§enerallze from the findings. Nonetheless, we believe that the set
of classes in the Student Study represented an informative diversity of .
USMES experlences and the best available sources of comparison data.

The QARPS was admlnlstered to each of the classes recorded in Table 2.
The Pencil Problem, however; was administered to only a sample of the

students in each class, because the Pencil Problem could be admlnlstered

to only three students at a time. (The QARPS was administered to a whole
class at a time.) The selection of a Pencil iroblem sample from each class

‘

- went through five stages- . 1 9 : N “
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JQABLE l' N | ':i
CHARACTERTSTICS OF SCHOOLS - ‘
ALl figures are approximate) = , ©o 4
A B C .D

Mamber of Students in : v . . . .
School ' 300 800 700 1,600
Gebgraphic'Region Mid-central Southwest ;Nofth-centrai_/ Southeast ‘
Community Population "+ 50,000 1.5 million 25,000 650,000
Ccmmunity'Tybe Small.city Large city Suburb Large city

Expensive houses Inexpensive. Moderate to ex~ Moderate houses

Surrounding Neighborhood

m———

and university

houses-and shop-
ping center

pensive houses
and apartments

Racial/Ethnic Composition
of School-

99%vwhite
1% adlan, Black

A
49% Spanishisurr
named
49% white

2% Black, Asian,

Native Ameri-|

can

99% white
1% Black and

“named.

Spanish sur-|:

98% Black
- Spanish sur-

" named, other |’
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TABLE 2 ‘" : !
. DISTRIBOTION OF USHES "AND COMPARISON CLASSES N, STUDENT STUDY
SCHOOL & SCHOOL B SCHOOL C SERLD | TOTAL
Grade |USKES Compérigon. USMES Compariéon USYES. 'Céhpérison .USVES Comparison‘ USMES | Comparison
level |{|Classes | Classes _|| Classes Classes |l Classes| Classes || Classes| Classes || Classes|‘Classes
‘ o ' ' : I g} '
2 2 - 2
13 | 2 2 | -
3 } 2 1 2 | 1
3"'4 l 2 2 3 ! 2 '
4 7 |1 ' ] 3 2
5}
4-6 4 1 4 1
5 1 1 1 |, 2 1 5 - 4
5-6 1 1
16 | 2 ’ 1 fosl 1
0L || 6 3 T 4 3 I T3 T
h
Coox ' s
) r"
F - | v \

e
L8
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* 1. Students who had participated in the field-testing of .
- the Pencil Problem 1n the fall of »976 were excluded.* : .

2. The remaznlng students were divided into two sections: A
* those who haad part1C1pated in USMES before the 1976-1977 - -
school year and those who had not. . (There were” students
with past USMES experience in many comparison classes, as
‘'well as many USMES classes.) The schools provided.infor-
mation about past USMES experlence for students in each
class. of the sample. {

3

N g

3. If a class contalnedbmore than one grade level (e.g., a

. : combination of second and third-grade students), three

students were chosen at random (using a calculator program .

to generate random numbers) from each grade level, in each
g class section (past/np past USMES experience). Each oup
: \\\\ of threerstudents so chosen was administered the Pencgi Problem
. % ‘as'a group. If there were less than three students available
in any category (e.g., "third grade, no past USMES experience"),
then that category -was dropped f&ér that class; dropping of
such categories was necessary to ensure that the Pencil Prob-
lem was always admlnlstered to homogeneous groups. of three
students. i

¥ 4. If a class.contained only one grade level, two groups of three

. students each were chosen at random from each section of the‘;
CQ class. Each group of three students was administered the >
Ve o Pencil Problem together. There was one exception to thi

rule: .-in USMES classes which appeared to have been relatively "™ -
. inactive (i.e., whose teachers had reported doing less than 20
' hours of USMES this year), we selected only one group of three
students from each section.** Again, if there were too few
students avallable to form a complete group of .three students in
any’ category, we avoided forming groups with less than three
P students (e.g., if only five students were available in‘a

:f':’ category from-which we intended to form two groups, only one

Co. grouo was formed instead).

. *In the pretesting, only USMES classes (or classes expected to do) USMES)
Had .been involved. Sinceathe-pre-test experience could have significantly
. affected students' performance on the spring Pencil Problem, and since
‘almost all of the affected students would have been ln USMES classes {(dis-
regardlng the few classes expected to do USMES which actually did no USMES
this year), to have included these students would have meant introducing
a potentially serious bias into the spring data. Excluding these students
reduced the available number of students in most USMES classes by up to
six students. On the average, léss than 15% of the students in USMES
classes and less tpan.S% of the students in comparison classes were . -
) excluded. The excluided students had been chosen by their teachers as
"typical"” of their classes. Their exclusion may have caused a mild reduc-"
+tion.in the representativeness of the sample, from USMES.classes especially,
but ¥his loss seemed less hazardous than the potential bias which would
haquresulted from including them. S '
A
f*sinc a very few classes which appeared to have been- relaxlvelyq;nactlve
were later found to have been more active thaﬂ\lt had appeared., these
classes are underrepresented in overall USMES results. J We do not believe
thls problem seriously distorts ouxr results since it occurred 1nfrequently.

,. l
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5./~ We selected, at random, "standbj students within each cate=- .
gory as replacements for students who mlght be absent. When
posszble, we selected 50% as many standby students as the .
number of students orlglnally selected in ‘a. category. (This
number proved sufficient in all cases.)

-~ The final distribution of Pencil Problem groups {each group containing
three students} is shown in Table 3. Not surprisingly, the distribution
shown in. this table resembles the distribution of classes shown in le 2.
Hence, ‘the constraints on generalizing from such a distribution which were -
discussed above apply to Pencil Problem results as well as QARPS results.-
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TABLE 3

DISTRIBUTION OF PENCIL PROBLEM GROURS*

S

hY

. ) ‘ i ..
SQHOOL A SCHOOL B SCHOOL € .SCHOOE D, ° TOTAL
Grade || USMES | Comparison|| USMES | Comparison USMES | Comparison USES Comparisdn USMES | Comparison
Levels|| Classes | Classes Classes | Classes Classes| Classes (lasses| Classes Classes| Classes
2 8 8
2-3 5 5
3 4 2. 4 2
| ) \ R RS
3-4 || » 5 ) 3 7 8 6
4 4 2 2 3. 6 5
4-6 11 5 | ' - gn 5
: ‘P \ . '-
5 3 3 3 6 - 7 4 w13 o 13
5-6 | | 2 A : %“' .2
o “q ;
6 6 ) 8 4 ' qﬁ | 4
[ F i :
T7AL || 16 13 Y ;9 g | 12 Yl 20 1 6l 45

*Each group contains three students. -

26
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THE USMES PROGRAM IN THE STUDENT. STUDY SCHOOLS: -

-
«

) RN : . . . oo | | S
Publlcatlons of the USMES pro;ect have descrlbed its program in the
follow1ng ways- ) ‘ . _
nified Sciences and Mathematics for Elementary Schools:
thematics and the Natural,- Spclal and Communications
Sciences in Real Problem Solv1ng (USMES) was formed in re—
sponse . to the recommendatlons of the 1967 Cambridge Conference .

. on the Correlation of Science and Mathematics in ‘the Schools.'
Since its inception in 1970, USMES has been funded by the .
National Science Foundaticne=to develop and carry out field
trials of interdisciplinary units centered én—Iong-range in- . 7/
vestlgatlons of real. .and practical problems (or "challenges")
taken from the locak school or communlty env1r?nment e

"Chlldren worklng ‘on USMES units tackle problems in gettlng to
school; problems in the classroom, the lunchroom, ‘and the .. xf;
playground problems in consuming, producing, and advertising '.
goods; problems in flndlng the best wayﬁ%b\lsarn things, to
make dec;slons, and to communicate certain kinds of information.
. They-work on real problems like a dangerous ‘crosswalk near the )
school or classroom furnlture that doesn t f1t therstudents ln ;

- the class... . . : . . L

* + "USMES engages students. in all Espects of the'problem-solving
process: definition of the problem; obsenvatlon, measurement;
collection of data; ahalysis of data using graphs, charts, T

.+ .statistics; discussion; formulatlen and trial of solutions; "~ . .

. develorment and clarification of values, decision maklng, work-
" ing with others.in small. groups, and - ccmmunicatlng flndlngs to
others. 1In add;tnon, students become more 1nqulslt1ve, more

critical 1n their thlnklng, and more self-reliant."**

. . » -

USMES classes in, the four Student’Study schools used a wide variety of

USMES published units, and several locally-developed unlts, ‘as shown, in
Table 4. N ) ¥ . . ) ,
The total amount of. time. devoted to each USMES unit rahged from 4 5

hours to over 100 hours. Most units tock between. approxumately 10 and 50
hours. Usually (but not always) all the students in an USMES class were

involved in USMES activities. .
v .

*USMES Guide, EDC, 1976. - -3 AN -

-'**USMBSgbrochure, EDC, 1976. . . : . _

.
suf



| 'rABLE 4 T ' Y AR L .
UsMES UNITS USED IN STUDENT STUDY SCHOQLS ™ : SR
o . - : 3 ’ o o Number of Classes .\
Published USMES Units i oo T Whlf’:h Used Unit. \ ~
‘ Advertising - . | ‘ - 1 - i L A
Bicycle Transportation I ] 1 - . _,} ‘
'C'onStqn.e‘r Research . . "3 1 ;
Describing People : ' - . 2 ‘ S
Designing for Human Proportions ’ ~ ) - 1. ) \n
Design Lab Des:Lgn ’ o 1 s 5"'4-3
Dice Dés::.gn . - : 1 -t 4 -
Growing Plants’ . - 5 ) :4
Manufacturing = i ) 7 1 ; - . ' i
Mass Communications ' T - . 1 . 7
Orientation ., . . - - - 3 -
-f’lanﬁing a Séecial_ Occasion - . s -2 N RN
Prﬁeg}ing Pfc_)pez:ty . o . Q' Ty . ‘1 B
.Schéol\éqo o -~ S~ L 1 . o
Using Free Time N \ 2 ) . Q' _
Weather Predictions S S : , o TS ‘ ‘J
. LT o
B _ . L ) . _ ' , Nu;mbez) of Classes k -
y Locally Developed Units . _ . : . Which Used‘, Unit N
Keep:mg Restrooms Clean o ot o 1 o
'Compllzng a Cookbook ST - | B . R ' { Y. \h‘;
'.Flre Safety A . *'_ oo 1 A . .
' Improving School E *7 3 Y ¢
Metric Aw'areness:' ' ., o i ‘1. _ ] ‘
- chas:.ng a School Mat } _. - R
Schoopl Sp:LrJ.t ‘ ' -y i 1
TeleK51on Ssurvey - ’ ' ‘ . 1 //7
Traffic in School o - / ' 1 C
‘ - . _ . . o . . 5-‘ . /
, - ST L N R

e
A}
.

.
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’ ' DATA SOLLECTION PROCEDURES » N
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¢
‘Three members of the USMES reéearch staff visited each of thq;four
« schools, in turn, d#iring April ag;’May 1977. They administered the
QARPS td each class’ in the sample, reading the items aloud if students
had any dlfflculty in reading the items for themselVes. The same staff
members adm;nlstered the Pencil Problem. to the selpcted groups of*three
students, using a procedure which ensuxed that administrators- never knew,
- at the time of a Pencil Problem adminisfration,’ from which class the
three students had “come. That-procedure was to have each administrator's
e = next group of Pencil Problem studknts be selected (more or less-at random
P ': . out of all the remaining groups) and Brought to the administration area
h by one of the other admlnlstrators. We took great palns to aggae by this
procedure, in order to prevent administrators from belng blased in their

observations or in thelr conversational tone. ) :

.

]
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' LT L DATA ANALYSIS METHODS '
\ : . . ,
O * ' . - - -
Data Prbcessing : : . . ARV <

[}

Data/were entered into computer files and formatted ®ith specially-
developed computer programs which performed a number of verificatioh pro-
cedures to ensure accuracy of the data entry. 1In additiof, a number of
entrles were spot-checked and basic cross-distributions were analyzed
to: further verify the accuracy of data entry. Scaling, recoding, and
statlstlcal calculations” were performed with the computer programs of the
Statzstzcal Package for Social Sciences (SPSS), Version.6. '

L .
R | . -

) Codzng of Outcome’ Varlables

v

7

4

For purposes of analy51s, students' responses on the Penc11 Problem
- ahh OARPS were oded as follows: .

1. Pencil Problem: Total Number of Factdrs Cons1dered
- » For this outcome variable, students received one point
for epch (of nine possible) critical factors that they
mentloned in discussing the quality and cost of pencil§
" and erasers. The possible factors were (1) how well a
penc1l writes, (2) how well a pencil can be sharpened,
(3) how well a pencil erases, (4) the cost of a pencil,

: " (5) the kind of lead in a pencil, (6) the size of a |
- _;) encil, (7) the strength of a penc1l,v(8) how well an ..
.eraser erases, and (9) the cost of an eraser. The%first .

“seven factors (those concerning pengils) -might have been

e mentioned-at any of three places in the Pencil Problem--

. in response ‘to "How will you decide on- a pencil?" or '
"Which pencil do you think (your principal) should buy
and why?" or on the "Advice to Principal" sheét. Howgver,

S students received no mgre than one point for«each factor,
"'\MtDMI . no matter how many ti es they mentioned it.

. 2. Pencil Problem: Numbgr of Investlgatlons Carrled Ouit. *.
On thad’varlable, students received one p01nt for each ~ '
pencil they wrote with, one point for each pencil they
sharpened, one point ‘for each pencil- they erased W1th,
and one point for every other kind of investigation (liker
comparing the lengths of pencils) they carried out.

3. ?enc1l Problem-- Response to "How Would: You Convince Otger
. Students That the Pencil You Chose was the Best ¥
" On thlS varlable, ‘students recelved one polnt for "each pen- o
 cil. factor they said they would "show other klds" or "tell .~

77 ‘ other kids about." In addition, they received a ‘point if 3
H ) . ¢ ' "-,‘V ~ .., .
3 o o L &
L T




} . they said they would "let other‘klds_try the pencils out'y
' {or the equivalent) 4and another point.if they said they
. - would ask other students for their opinions about pencils.

4. OARPS: AttitEHés Toward Working on Real Problems and Producing’
Effective Solutions.’ All the QARPS varlables,blncludlng this one,
1nvolved summing students' responses over several QARPS items.
The possible responses on each item had beert coded as_follows
 (with a  few exceptions noted below) : '

RN
. ® "Agree a lot": +2 ° a v
' , : o "Agree a'little": +1 Ve
‘e "Disagree a little": -1 Y & .

. }Dlsagree a dot": -2 ﬁ.

The elght QARPS 1temsg9n Wthh the Attltudes Toward Working

on Real Problems varlable-was based included: -
\ - .
.

_ . -e "If kldS show that a' change is needed then grownups
- . will go-along.”
e "I figure out what I'h going to~ do before I start
, : something." - . ) o
. : - & "Kids usually can t come up with good ways to solve

' problems.around school." (Coéed 1n reverse, e.g.,
“Dlsagree a lot" coded +2.)

w

St ' . ‘"Usually theré is just one way to solve a real llfe
o , ‘problem.” (Coded 1n reverse. ) _
s ’! : e "I like to- ‘make things better around sohool.“v

e "I thznk I am.good at solv1ng yeal- llfe problems."”

e "As soon as. I thlnk of one way to solve a problem, I
don 't think about other ways:" (Coded in reverse )

o T e - @ "I like worklng on problems*that have mare than one’ - il
< ) . answer." ' . . N . R

r

- 5. OQARPS: Attitudes Toward Group Interaction.
" This variable was based on the follOW1ng seven QARPS items:

Ppn

e "I like to work in small~groups with other students."

. e "I like to help decide what we do_in class."_ -
e "I like to work by myself." (Coded in reverse.) =~
e "If I think other kids won't like my idea, then I -

" "'keep quiet about it." .(Coded in reverse.)
- et abe : | L

- E e

i?f'-. | | T pp"f".;




7 -
e "I like to ask quesﬁions.“

o e "I like to talk to. other students about my "ideas."

-~

<« = ) . .

) ‘e "I like toq 11sten to other students talk about thelr' .
. ’ ideas." . ., _ _ .
h t6;_‘QARPS - Attltudes Toward: 8pec1fic Problem-Solv1ng Act1v1t1es.
_ -~ 7. This varlable was based on the follow1ng five QARPS items:
< - e "I like to wrlte about my 1deas. 2 "
“T*' a .;o'“I like to measure thlngs when it helps solve real llfe
. problems. " : ‘ - ‘ B
. ® "I like to make charts and graphs that ShCW‘thlngS I
o found out " ' . . . . .
'+ . . . e "I like to usé numbers to{solve real tife problemf
vo "I like to do surveys‘to flnd out’ what other people
thlnk.“. - o R T

. .

While these six varidbles-ere admittedly crude composites of students'
responses, they aliowed us to ana yze a manageably small, relatlvely co-
herent set of out S. Time did'not permit an analysis of the "technical
qualities of these°comp051te variables, but we believed that they were
logically related to the six outcomes on wh1ch the Studént Stud was focused..

‘v

;' Stages of Analysis o ' : co :!
: . . W ~_
Prior to the formal analysls of results, the Pencil Problem data were
"aggregated” into mean results for each admlnlstratlon group. The aam::.nls--,=>
tration groups were the groups of three students- to whom the Pencil Problems'
had been administered at’ once, and. aggregatlon had the effect of producing
one set of average scores for each administration group rather ‘than one set
of scores for each 1nd1v1dual student. : . -
The aggregation:was necessary to meet.a technical reqnireﬁent of the
"statlstmcal significance tests used in our -anglysis.” The significance tests

" dent® of dther observatlons. However,°1t ‘was lear -k admlnlstrators of. _
the Pencil Problem that the three students in. each admlnlstratlon group,were
'_oftensanfluenced.by'the responses of  the- other students in their group. IR
There seemed to be no basis for treatlng 1nd1v1dual -students’ Penc1l Problem
”'resp0nses -as 1ndependent observatlons, under the, c1rcumstances. To. have . ..
R done so would ‘have-inflated the number of supposedly indep ndent observations,i

" since there were three times as many 1nd1v1duals ,as grou in The inflated
number of observations would have produced‘@rt1f1c1ally faggrable slgnlflcance
levels, since the significance tests are.stronglj affected by the number
of observatlons. Aggregating the Pencil  Problem data into admlnlstratzon

group mean scores prevented thlS problem. S T - S

N

. L] 1
. C . .
. . . . PO L -

N i} ‘ h . . .

*These ‘were prlmarlly F- tests for analyses of varlance and for multlple
regr8551ons. ' ‘ S L ;s

32 ) |

we used* assume that each observatlon on which the test is based is “1ndepen-€' T
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-“into effect. The second -stage of analysis®

. m22- _ , ,

For 31m11ar reasons, we experimented with a different Xind of aggrega-'

tion of both QARPS and. Pencil Problem data. For these experiments, we

divided each class into two sections: (1) students with MES experience .
befdre this year and (2) students with na USMES experience before this year.

Then we aggregated the data into mean.scores for each class section. Our
purpose was to examlne the 'possibility that the' scores of students with

.comparable USMES experience, both this year and in the past, should be treated

as "not rndependent. In thege experiments the. aggregated class section data

" produced ‘results SLmllar to those produced by the origihal data. . Therefore,

we have not included class section results in this report, except for two »

samples in Appendices G and H.  The complete results for class sectionms

are ava1lable from the USMES office at Educatlon Development Centen>,

L

. Our ‘main analysls of the Student Study data took place in two stages:

(l) ‘examination of each outcome varlable s apparent zelatlonshlps with-

each 1ndependent variable**, considering just che 1ndependent varlabl

a time; and (2) analysis of each outcome variable's rélationships with each

independent variable** after all the other ependent variables were taken
: §e allowances for incidental

relatibnshlps among ‘the independent variabl like a disproportionate

number of non-USMES students coming from‘certaln ‘grade levels.

-
Y

-

- X -

*We ‘also conducted a separate set of analyses u51ng a modlfled codlng of
past USMES experience. This coding only applied to students”who had
indicated (on the cover of the QARPS) a different amount «0of past USMES
experience from the amount given in school records. Ultimately, we
opted for using the "school records in cases of conflict, to be consistent
with our sapgpling strategy: However, ‘results of this modified codlng
are also avail e from the USMES offrce. .

- f£or - PenC1l Problem dutcomes. ‘In these analyses, composite. achievement
._nlng mathematlcs and verbal scores), exprégssed in months
ow grade level. (adjusted for ‘the date of test administration),

B were?nsed. As noted .above, such data must: be interpreted capt;ogsly. .

-
]
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RESULTS

L]

In the first stage o;\;halgsls. we examined ‘the mean scores of each
outcome variable by amount of USMES (see Table 5).* , '

. ’
/ - -
- - ‘

TABLE 5 - B ' T . -

MEAN SCORES ON EACH OUTCOME VARIABLE BY'AMOUNT OF USMES

-~

~ . i : - 1 - ke - .

£ -
- - , Amount of USMES .
" Cutcome Verlable : - None Little Substantial
PENCIL PROBLEM o . . R PO
N intal Number of Factors Considered 3.01 3.52 .- 3.3 L
Number of Investlgatlons Carried Out 6.64 -, 7.09 6.90
'Resporises to "How Would You Convince , ST : - A
Other Students That the Pencil You = -~ 1.03 .. = I.19 ' 1.15
Chose was the Best One?" S . : {*&§u
garPS. . SRR o . '
- ' o S A ? -
: Attitudes Toward Worklng on Real ‘ ) _ N .
Problems and Produc1ng Effective 4.11 3.7 < .5.14
Selutions o . ' 7 -
. .". o \‘=.' - . . . - X
u."- Attitudes;h'Wardgérouﬁquﬁaréetionf
. Attitudes Toward Specific Problem—
Solving Activities .
. \
r

Pl

- Table 5 shows that the mean scores for Substantlal amount of USMES
exceeded those for None on all Six. outcomes. Surprlslngly, the mean scores
for Little USMES are the highest of all on four outcomes and the lowest on one.

However, mean scores alone do not show the whole pattérn of results. For .

.

Lnstance, some dlfferences between.mean ‘scores are §0 small as to be. statlstl— ~5h{-

'-cally 1n31gn1f1cant, con51der1ng the marglns of error 1nvolved. Table . 6 shows

S " *Appendlces A-F glve more detalled results for-the QARPS. s

IToxt Provided by ERI
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the "one standard error confidence intervals" around the mean scores shown
in Table 5. A .confidence interval may be interpreted as follows: allowing
for chance errors in s»F- ing and measurement, we can feel confident that
about two thirds’ of : ““ ﬁg,scores wé might obtain in sgmllar circumstances
would fall w1th1n.th;{_ byal. .Also, about 95% of these mean scores would
fall wishin an intervay j*ggs large (a "two standard error"™ interval).

> o e ;.~~I

TABLE 6 - N T U C )

kY

ONE STANDARD 'ERROR CONFIDENCE INTERVALS AROUND MEAN SCORES

.

N
v

' L . o Amount of USMES
- Out¢éome Variables ,

None ' L&rtle_' . 'Substantial

PENCIL PROBLEM . . .

.| Total Number of Factors - 2.81 to 3.21  3.25 to 3.79  3.20 to 3.50
Considered | . .

-

Number of Investigations = _ : S - ‘ - '
~ried Out K A{B.Ol to 7.27 6.27 to 7.91 6.43 to 7.36

~

Responses to "How Would* You - , )
Convince Other Students AL )
That the Pencil Yog'Chos% ; 0r8$ to 1.2} l.fS to 1.33 3 1.06 to 1524
was .the Best 0ne°" .

PR
: .
g s :

- - ———————— - -

_-?‘a

~

gARﬁsts - . : | ST
Attitudes Toward Working on . : i ' <L

Real Problems and Producing 7«3.80 to 4. 43 3.41 to 4.02°  4.94 to 5.34 |

. Effecblve Solutlons . € S e
e A S L S VL L e
. - . 3 P
s A t Tow Sooe T ) I S e
(.0, | Attitudes, ard:Gr°“P 73,72 to.4.31 - 4.11 to 4.7%- <~ 4¥90 to 5.30
- Interactlon \ - - + . .
o ] ‘ S
Lale - '. ) Att .. ) " - ) - "
o itudes Toward Specific 1.74 to 2.32 2.73 to 3.28 2.26 to 2.62

Problem-Solving Activities

.

- . . - »
- - R - Lo

Table 6 indicates that on all six outcomes there is some "overlap" éﬁong',
: the confidence intervals for None, Littlke, and Substantial. .Figures 1 through.

- ‘6 show these overlaps in gra@hlcal,fo £ . -
Table 6 and Flgures 1 through

_ that the one standard error confi-
dence interval for Substantial. Amo (USMES ackually overlaps that for None
on all the Pencil Problem outcomes ghd on Attitudes Toward Specific Problem-—

' Solving Activities. The confidence ginterval for Little overlaps either the

-~ B . N -,

- 'r._-:. | ,.;35
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! confidence Intervals and Means for None (N),
rittle (L), and Substantial (S) Amounts of USMES

&, 00 o - g.so| . L C

. 3.50} | 17 ‘ ;f' “ 7.00f . | 1.50

3.00} ; .. . 6.50 ‘ C1.00
o 6.00 ‘
N L .S N L s . N L. S
Fiéure 1. -Totai Num- Figure 2. Number pf Figure 3. "Responses
ber of Factors Considered Investigations Carried to "How Would You Con-

(Pencil Problem). | . Out (Pencil Problem). vince Other Students
: ‘That the Pencil You

Chose was the Best One?"
(Pencil Problem) :

| oo| ' ' ' 1 T . o.3."‘“00 "i‘.‘ | ‘é
. . - ’ . . O X,, . /\\- R . ,’\,‘ —- . . . ) A
aws0f R 23}_ % 250 | ;L-_f-“; .

® . 3 .
3.50 3.50 .. .- 1.50
N L s : N .- L s~ : . N L S :
Figure 4. Attitudes : Figure 5. Attitudes Figuré‘G. Attitudes
Toward Working on’ - Toward Group Interaction Toward Specific Problem-
Real Problems . -and - (QARPS). S -,501vfﬁg Activit%:f///f
* Rgoducing Effective - * A - (Qarps) . * . -
Solutions (QARPS)- | _ / £
“ . . /\
. 36 , . |
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None or the Substantial interval on all outcpmes_except Attitudes Toward

Specific Problem-Solq}ng Activities.* » o

Table 7 shows that there were some pronouﬁced differeﬁées among the
results for the four different schools. It is interesting to note that each
school ranked-first on at leasg# one outcome; ‘school D ranked first on

three outcomes. . \\//

MEAN SCORES ON EACH OﬁTCOME VARIABLE BY SCHOOL

TABLE 7 . 4

| Numbex of Investlgatlons.cérrled 7.3642) .5:59(4) 7.85(1) 6.85(3)

,.Qﬂﬁggf”'m
~Attitédqs:T6w Working on:

_Att:. udes Toward Group . ~4.87(2) 4.85(3){2.95(4). 5.46(1) | -
-— . j.—— -

' School

.Outcome Variable : .
: A B o] D

< " -
.

PENCIL PROBLEM | ‘ .
Total Number of Factors Considered _3.40(2) 2.94(4) 3.37(3) 3.45(1) .

-

Out |

Responses to "How Would You . . SRR .
Convince Other Students that ' ' _ : v
' the Pencil You,Chogé was the 1.00(3) -1.49(1) 1.00(3) 1‘02(2). e,
Best One?" .. = - | P o o

—— e g — T — i gl . G D S G S W S G e o T S ——— - — — =

Y . oL ) : ’ . } ] o
S s &P o s R . . : o S
RN ) : KR - . co A A B Y

Real Broblems and Producing 6.16(1) ©4.47(2) 3.22(4) 4.42(3)
Effectivé Solutions,. - N . -

A

Interaction

- ol
. o

Attitudes Toward Specific

Problem-Solving Activities 1.87(3) 2:67(2) 0.74(4) '3.69(1) ™

Note. Numbers in parenthéSes show reiative‘ranks of schools. /

o S

‘

_*An analysis of variance confirmed what these figures suggest: that the

* superiority of Substantial over None is@only'statistically.significant at
the .05 level on two outcomes: Attitudes Toward Working on Real Problems .
and Producing Effective Solutions, and Attitudes Toward Group Interaction. "_3(f
Similarly; the differences between Little Amount of USMES and ‘the other two
Amounts of USMES are only statistically significant on the outcome Atrtitudes
Toward Specific Problem-Solving Activities. (At the .33 significance
level, both the Substantial and theé Little group alsp scored significantly
better on another outcome~—Total Number of Factors ?gﬁﬁidered.) .

i
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Table 8 indicates that there weré also noteworthy differences by grade.
However, the pattern of results by grade is more consistent than the pattern
by school: the upper grades produced the highest mean scores on all outcomes,
and the sixth grade,ranked number one on flve of the six outcomes.

.

TABLE 8 . S
MEAN SCORES ON EACH OUTCOME VARIABLE BY GRADE .
¥ I : » - \ v
-~ Grade
Outcoge Variable »{ 5 _ 3 5 4 5 . 6

PENCYg, 'PROBLEM | ‘ ‘

Tota{ Number of Factors .~ 3.13(3) 2.95(4) 3.51(2) 3.13(3) 3.60(1)
Considered . R o -

e —_— —_ —————————— B _ ———— g

Number of Investigations - : ‘

Carried out ; 5.67(4) 4.88(5) 6.46(3) _7.§6(2) 7.95(1)
-—— - - s —— -—— -—

Responses to "How Would You- _ _ . o ,
Convince Other Students - : L - ; . :
That the Pencil You Chose. ;'97(4) -l.OSg?) 1.22(1) 1'9?(3)- 1.16(2)

" was the Best One?" : - e ‘iﬂ - .

 |QRARES

Attitudes Toward Working on & . i . : :

Real Problems and Producing . 5.96(2) 3.40(5) 4.20(3) 4.19(4) 6.11(1)

- Effective Solutions : B - ﬂ\ .

---------------- TT__"--__-_-_-._____-"--__--".-J----- - -~ ===

/(; 1 . . -
- |attitudes Toward Group s o “
‘ “Interaction ) 4.00(4) ;;?0(5) 4.33(3) 4.69(2) .§.37(1)/
" ‘--— -—— - e Gy S — — g ——— ——— —— ——— —— —— ———— -—— —-— - ———
Attitudes Toward: pecific . R '
\Problem-silyin Actdvities 2.15(4) 2.22(3) 2.56(2) 2.06(52‘ 3.&?(1)
. | & . . -

i { - ] .. . R
Note. Numbers in parentheses show relative ranks of grade levels. .

R The pattern of results by school and by érade suggests a neég to treat
the earlier results by ount of USMES with some caution. As su ested by
Table 2 (page 12}, -a disgroportlonate number of the classes in School D and
in the sixth grade were USMES lasses. = Thereforé, the apparently favorable
conditions in School D and in the sixth grade may be som t confused with , .

USMES effects. .

-

ta
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A pdésible way to resgflve this confusioh is to examine the Amount of
USMES results school-by-school and grade-by-grade. Tables 9 and 10 show the
mean scores on each outcome variable by Amount of USMES within each school

and grade, respectively. - .
o P '
TABLE "9 S
MEAN SCORES ON EACH OUTCOME VARIABLE BY-SCHbOL AND AMOUNT OF USMES . - ' : '
. N (‘ B .
v L
: _ _ . (gmount of USMES
\ , Outcome Variable T . School — 7 - -
, S ; ] None -, Little Substantial
PENCIL PROBLEM A " 3.21 '3.61 3.42.
B 3 B 2.75 2.67 . .  3.12 °
Total Number of Factors ' . C 3.50 . 3.72 = 3.00
Considered ‘ D 2.67 3.76 . - 3.65
——————— e e e e e e S
, . ) : . A 8.13 . 6.44 . 7.31
Number of Investigations : B . 6.21°  3.75 . 5.76
"Carried Out o " 6.83 9.78" 7.17
: D 5.29  7.24 7.33
Responses to "How Would You A 0.83 . 1.44 - 0.91
- Convince Other Students That B - 1.58. 1.00 = 1.57
the, Pencil Y3u Chose was the - c 1.11 1.00. 0.92
Best One?" : D 0.57 1.24° 1.12 .
e T A EEE T T T- N - v = - -= 3 -
‘ |QARPS ¢ . A 6.78 5.08 6.41
: . ' . .97 5.26
Attitudes Toward Werking on Real B 3_64; 2.9 .
C 2.82 3.93 3.50
Problems and Producing Effec- 3 -
D 4.76 . 3.54 -4.93
tive Solutions -
A . —_ —_———— - ——— R [ e e e e e e e o o e
¥ S 4.52 ‘4.90 4.92
Attitudes Toward Group ' ' B T 4.14 °  3.60 .5.51
Interaction TcC 1.94 2.58 3.59
- D 5.32 5.01 5.84
I —_ —_———— —————— e = ——
] - _ . - oA 10.41 ©3.17 171
Attitudes Toward Specific. FR B .03 3.07 ' .97~
- Problem-Solving ‘Activities =~ ' C 0.39 - 0.97 10.83
: D 4.06 © . 3.59 3.62
b i - ‘K
_ < __ .
[ T ' g - ' ST B
. —

1Y
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TABLE 10 . - | | | . | .

MEAN SCORES ON EACH OUTCOME VARIABLE BY GRADE AND AMOUNT OF USMES.

' rm ’ : ' < Amouint of USMES -
_Outcome_Yarlable~ ) . '+ ‘Grade None - - Little Substantial
|PENCIL PROBLEM 2 2.87 ~ 3.56 3.17
- - 3 2.42 2.93  3.40
Total Number of Factors N 4 3.43 - - 3.94 "' 3.36
" Considered - 5- 3.13 3.44 3.04
., 6 2.67 - 3.78 3.76
2 5.87 . .5.33 ' 5.67
| . “ 3 ..3.67 7 5.40 ' 5.33
Number of Investigations Carried 4 7.14 7 8.06, =  5.36
out : 5 . 8.50 8.78 6.86
) ' 6 -4.56 6.33 " 8.96 -
S _ 2 1100 .. i 1.44 ~ .0.67
Responses to "How Would You Con- 3 ‘1.08 ©«1.40, 0D.6F
vince Other Students That o 4 1.10 - 46,89;‘ oY 1.44
the Pencil You Chose ‘was the. -5 1.20 1.22 0.98
Best Oge?" 6 ~ 0.33 1.11 . - 1.33
|QARPS 2 7.00 4,97 . . 17.25
- R . o 3 3.33 2.360 3.86
Attitudes: Toward Working 'on Real 1. 4  3.60 . '3.84 - - 4.65.
Problems and Producing Effec- - 5 4,03 . 3.59 . .4.54
) tive Solutlons : ' 6 3.85 "+ 6.80
. 4.21 7 - 3.25 7
' S . : o 3.18 * 3.6l
.|Attitudes Toward Group ‘Interaction - . 4 ' 4.16 ; 4.39
- e h ‘ 4.31 .- 5.06
5 82 . 6.68- .
- w.__ s —_—
‘ 2 3.79° > 2:13
S S0 3 3.45 - 2.17
Attitudes Toward Specific Problem- - 4 2.97 . . 2.60 ST 2,32
Solving Activities 5. 1.86 . 2.34 - 2.0Y
: - BN ‘ 6 - 2.44 .3.77 . -3.16

-

. In general School B shows below-average benefits from USMES on problem—:
.solving outcomes but above-average benefits on attltude outcomes. School D
.-shows the opp031te pattern of results. Grade 6 shows above-average benefits on
all outcomes, especially problem-50lving outcomes. - However, the patterns shown.
in Tables 9 and 10 are not uniform-because of the r%iatmvely small ‘number of
students in each entry. Furthermore, these results ‘are hard to summarlze be-

cause there)are,so many of them. . r
° (
- S S - T o .

3 .
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o0 'i TA dlfferent approach to separatlng the effects of Amount of USMES from
those of school and gtade is regression-analysis.. Tables 11 through 14 show_
.a summary of regre551on results for each outcome varlable and 1ndependent

R varlable. L ) , '
TABLE ll SR Sl - C T
o L S |
‘i.REGRESSION ANALYSIS@%ESULTS FOR AMOUNT OF UsMEs - . °
. T B — T
S e T - ( | Incr. ® - sig-
o .| _Outcome Variables S B*[“siE. R2 Other  nif.* |
L e SR N (BY* (%) (%) -
> " |PENCIL PROBLEM . T . :
B T§tal Number of Factors Con51dered _ 0.07 0.16 0.2 1l.4 .66
U S Nuhber of Investigations Carried Out X0.61 0.43 1.8 26.9 .15
: " ‘| Responses to‘“How Would You Con- _ _ ' ) R
v1nce. e W, : , 0.07% 0.11, . 0.4 ‘8.9 L .54
o - . ‘ f -l e . » .
QARPS . - ' S ‘
) . Attltudeé Toward Workmg ’bn Real _ _
A Problems. . . : AN 0.28  0.18 0.2 - 6.2 .13
© ' |Attitudes Toward Group. Interaction .0.33 0.18 . 0.3 6.8 . - .06
Attltudeg‘Toward Spec1f1c..Act1v1t1es_ 0.23 0.1v . 0.1° . 6.1 . .17
- ' . i . ‘ . ‘y’(*‘ -
*Note. ' 'Column_headings are defined in text below. B
| . A :
TABLE 12 - ’ : :
L S 7 | :
"' 'REGRESSION ANALYSIS RESULTS FOR SCHOOL . = :
; = ~ . ' ' B*  S.E. Incr. _ R%® sig-
' Outcome Variables o ‘ : (B)* 32 Other nif.*
| : . : : S (%) (%)
PENCIL PROBLEM | o
T Total Num£er of Factors Cons:ndered o -. _ ' 4.8 6.9 C .21
" |Number of Investigations Carried Out’ - = 5.4 = 23.3 .13
[Responses to "How Would You Con- o N s PR : -
| _vince. . .". ~ - = ‘8.4 -: Q.9 . .08
. : < : L I )
QARPS - L. ’ / :
AttltudeéfToward Working .6n Real Prob- = o _ S
. Iems _ - = 4.5 1.9 .00
‘. "Jattitudes Toward Group Interaction rr' = 2.7"ﬁ 4.4 .00
* . . |attitudes Toward Specific..Activities ~ - - . 5.9 0.3, .00 -
*ggﬁg- _Column headings are defined, in text below. !
e T ' \' o --.'_-;4;lj Y
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R REGRESSION/ANALYSIS RESULTS FO;R_ GRADE - o S S R .
. ¢ o . . .' PO ox ] . LR I -
- — : — > - ?
RPN . R o ITher. R - sig-
el Outcome¢Variables - | . B*- -S.E.  R° Other . nif.*
N Y AR R . . B (%) ()
PENCIL /RQBLEM | - . o
- |rotal /Number of:Faofors‘Cthidered ¥ '0.04"‘b.l§> 0.1 11.6 - . .77
' Investigations Carried Out 1.18 ~ 0.36 9.7 19.0,4# .00
.to" "How Would You Con-. SR o
o™ Ty C 0.00 0.08 0.0 ~79.3 .99
< . o
. LY . - ] } . . . . ‘4‘.
E A’q&udes Toward Workmg on Real v <. e
.. ] Problems. ... ., 0.62 .0.14 1.9 . ‘4.6 - .00
'~ |Attitudes, Toward Group Interactlon ' 0.70 . 0.23 -2.5. 4.7 .00
Attitudes Toward Specific..Activities -0.12 0.13 . 0.1 6.2 - . .66
- R . A )‘ o - . /
*Note. . Column headings are defined in text below.’ 1 o
TABLE 14 ‘ R R
R REGRESSION ANALYSIS RESULTS BY. ACHIEVEMENT LE'VEL o '
S ' 4 . _ - Incr.. R Sig-.
Outcome Variables . ~ B* S.E. R? -, . other  ° nif.*
S : - (B)* (%) __(8) = o
PENCIL PROBLEM " S L PRSI o R . .
_ fotal Number of Factors Cons1dered - 0.04  .0.02: 5.4 ]ﬂ 6.3 . . .03
"Number of Investlgatlons Carrled-Ouﬁ 'Q.lZ;; 0.04; . § 5 2281 ...Ol
Responses ‘to "How Would You Con— Iy A P E
wince.p. M - T ~so’,oo"- 0. 01 o 5 PR P AR -2
ce . \ o "','. ) - , ’, i ) . . R . Lt .
- S + Y .
*Note." Column headlngs aré deflned in text below._', ' . -
- Achlevement data were only available for’ the Penc1l Problem sample.
EEEEART o L

- In Tables 11 through l4<the coTumn headed "B" gives unstandardized
_regression coeff1c1ents" Tgonventlonally called "B's" in statistics). &
"B indicates the expected: -difference in an outcome variable for each ﬁlfference
of one unit in the corresponding 1ndependent'var1able. For instance, the B =~
- of 0.04 on the top line of numbers in Table 13 means that the expected dif- '
ference in Total Number of Factors Cons1dered correspondlng to a difference
of one grade level,.ln this sample, is +0.04 Factors.
For Amount of USMES, ‘the ‘units are quantltles of* USMES experlence over
one or more school years. These units were.coded as follows: o P

R
. . Y e
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-‘g"_ this year ‘or else past US S experlence only,_ '__,; ,3,. L ;,_

« . N T - . PR T . o o - . . - -
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P . ot ) ) ° S [ .
l for "llttle" USMES experlence--elther some, amount less than 20 hours*

.o

- l o®

T 2 for . substantlal" USMES experlencer-elther expérlence in the.past as
Tt well as thlsyzear or else over 20 hours of experlence thlS year : ;r
Thus, for example, the B of 0. 07 on the top llne,of numbers in Table 11 means

“that ‘students with "little" USMES experience would be expected to- ‘consider -
0. 07 more factors in the Pencil Problem than - students w1th no USMES experlence,
and likewise that students with "substantlal"uUSMEs experience would -be" ex-'t“
pected ‘to con51der 0.07 m?re factors than students w1th “llttle"'USMES '

exper:.ehce.. B o ol Q S
For the 1ndependent varlable Achlevement Level, the un1ts are. months _
above or 13 w grade levél in composite mathematics and- verbal achlevement
Thus, the B- of'O'p4 on the top line. of numbers- in. ‘Table 14 medns that the ex—
pected difference in Total ‘Number of Facters Consldered correspondlng “to ©one
month of grade-equxgalent achievement is -0.04. However, the figures for. .
Achievement Level should be read with. spec1al cautlon, as 1nd1cated on pages-ﬂf
9 and 22. - : o _ _ _
' R - : R : } .
' There are no entries. in the cqumn headed “B“'in Table 12 because there
are no- "unzts to express ‘the different categories of: the inde dent varlable
School. B 's would not.be approprlate statlstlcs in Table 12. ' - _
~ \ . . -',':
The .column headed "s E: (B)" in Tables 11 through l4 grves,"Standard .

’ Errors ‘of the correspondlng B's. . These standard ‘exrors: are “analogous to the‘
standard errors--of mean scores that were used -to create Table 6. The. standard
 erro f the B's. may,be 1nterpreted as. follows-, allow1ng for chance errors, '

T we & feel confldent that approxlmately 68% of - the 'B's. computed in 51m11ar

. c1rcumstances would fall within. ope - standard error of, the reported B's and
“that. approxlmately 95% of gi mllarly computed B's ‘would ‘fall within- tweo - standard

.

“,errors of the reported B' s.; Thus, for example, about 68%. of the 51mllar1y

) computed B's for Total Number of Factors Considered and” Amognt of’USMES (top
-line of Table 11): should fall within plus or minus 0.16 (one standard error) .
of 0.07 “tthe reported B), and about 95% should fall w1th1n O 32 (two standard ,'

~‘errors) .of. 0. 07. T RO - R

' ‘é - The column headed "R2 Other (%)"-and the column headed "Incr. R3". 13
,_Tables 11 through l§ nvolve squared‘multlple correlation coefficients" or -

: R?'s. ‘These are sta stlcal measures-of the relatlonshlp between an outcome
.variable and one or more 1ndependent varlables “"Incr. R?“, or the increment
in R?, may be 1nterpreted as the percent of the total variation "in an outcome
variable which is "accounted for," or explained, by.-a-corresponding 1ndepen- o
dent vhriable after the effects of all the other independent’ variableés -are
taken into_ account.. It gives a conservatlve estlmate of the. effect of an.

: 1ndependent variable because it removes “from c0n51derat10n ‘not 3hly the effects

"of: Other‘independent ‘variables but also any jOlnt effects of two or mere

;’1ndependent ‘'variables.  For instance, the joint effects of Amount of USMES and

of Grade (which are impossible to separate because there were a dlsproportlonate

Y for no USMES experlence, past or present, o .- .‘i-ﬁ T j‘:

-

*

number of USMES classes_in the Grade 6 ‘sample) are ‘removed from.conS1deratlon AR

when the anrement in R? is computed for elther Amount . of USMES or for Grade:
/. TLoas M . . ';' ’ -

A.f ?p:.f" ..':_-;: 4;3 | d:;' g-'r_.Tnihrﬁ.;pzp;_fﬁt;ﬁni
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Hence, the.lncrement in R? prov1des a relatlvely con&ervatlve measure for
" both! Amount of USMES and Grade. S &a ST

e ke

“~

The numbers in the column headed "R?‘Other“ represent the effects of

hlf other 1ndenendent varghbles (and any lnseparable joint.effects). for each

increment in R2. The Sum of an increment in R? and its corresponding “R“

Other™ represents the percent of an outcome varlablets ‘total r;at;on,whlch

1s accounted for by all of the 1ndependent varlables. ’ ‘
n :

o As an example of the R? measures, cons1der the top line of Table 14,
show;ng .results. for the outcome. variable Total Number of Factors ConSLQered
~and for the J.ndependent variagle Achievement Level.. , In this case, the™r
Other®™ of. 6.3% means- that all the 1ndependent variables except Achlevement
Level (i.e., Amount of USMES, .School, and Grade) accounted for 6. 3%-of the

' varlatlon in Total Number of Factors Considered. The 1ncrement in Rg of . 5.4%

ul' Number of “Factors Considered after all the other 1ndependent variables were

"means that Achievement Level accounted for 5.4% of the variatien in Total

accounted for.  In all, 11.7% (6.3%.+ 5. 4%) of the variation in Total, Number'
of Factors'Considered was accounted for by all'the 1ndependent varlables., The .
remalnfbg 8.3% of the. varlatlon was not accounted for. presumably 1t was due
- to chance effe/zs and to unmeasured factors. . C

> -
. Whlle the 1ncrement in R%" ‘can be useful for comggrlng the 1nfluence of
-different 1ndependent varlables, its practlcal slgnlflcance depends on the

.s1tuat§on-. Eor example, ‘it may be interesting to' no that School accounts

.‘the B-—are 51mply ppsltlve\i\r Amount of. USMES¢ " L ,4;hv: ;.;

.

~ was. really due to luck.

' Taglesull through 1%.
~significance levels

for more of the variatior in- Attltudes Toward Worklng on’ Real Problems ‘and”

- Producing Effective Solutions: than does eithér. Grade or -Amount Qf USMES; - \;4,g
however, for, ‘teachers and adm;nlstrators, School and Grade may be. unchangeable'

Ygivens." Eﬁount of USMES may be the only- varlable wh;ch represents an
opportunlty -for 1mprovlng these attltudes.' In this: casej,the magnztude of the
increment” in.R2 may not be as lmportant as the.fact-that the 1ncrement--and

R

The column headed 1s;gn1f ? in Tables ll through 14 glves the slgnlfl-
cance/&evels ‘for correspondlng 1ncremedts in: R2 and. standard errors. of B.
(;he srgnlflcance level. applles to both). The 51gn1f1cance level: represents
the probability that the reported results could, have occurred by chance alone,
and ‘a low significance‘legel is therefore desirable. How low a ‘significance
level "should be" ‘depends, on the risks which an educator may ‘be ready to.
accept.» For scientific rpsearch, itiis common to look for 51gn1f1cance levels
of .05 or- lower, i.€.; nd more than a 4-in-20 chance ‘that a Yeportéd "£inding"
However, a ‘school principal 'who -is willing to accept
ce in three, say, because he of she believes that the
tweigh the risks, should presumably be w1lllng to- accept
.of up to .33. . . .

.A few general observatlons can be made about the results reported 1n>-

‘a risk of up . to, one c
potential benefits
s1gn1f1cance lev

QARPS outcomes ‘are partly a result of. the much greater
sample size for QARPS analyses (about 1000 1nd1V1dual students) than for

- N

*Note that Achlevement Level is one of the 1ndependent varlables for the Penc1l
Problem outcomes but not for the QARPS outcomes. e,

e oL 3

. hd ' ‘.. ’ - l ‘ 4.
. Ll 4 ) ) } R .
; , . . e s

4 .

4

Flrst,rlt is important to remember that the lower. LA
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Pencrl Problem Analyses (about 100 admlnlstratlon groups of three students

each), large ‘'sample sizes tend to give low s1gn1f1cance levels.';An lmportant

pattern appears throughout the "Incr. R2" and "Signif. " columns of Table 11: -

" .each of the rndependenf variables- has strong relationships w1th only some ,

. of the dependent varlables. Amount of USMES has its strongest relatlonshlgpﬁ_;

.with Number of Investlgatlons Carried Out (in terms of increment in R2 } and - -

"with Attitudes Toward Group Interaction (in terms of significance level); it

has modest relatlonshlps ‘with the other two QARPS outcomes and almost

negligible relatlonshlps with the other Pencil Problem outcomes. School has

very low s1gn1f1cance levels on the QARPS outcomes. but more modest significance

levels on the Pencil Problem outcomes (this may be in part an artifact of the

large QARPS sample- sizes, . since School's increments in R2 are .only a’ little

larger for Pencil Problem dutcomes than for QARPS outcomes). Grade has rela-

tlvely strong relatlonshlps with Number of Investigations Carried Out, Atti- ~

. '« -tudes Toward Working on Real Problems and Producing Effective Solutions; and

- Attltudes Toward Group Interactlon, but 'practically negligible relationships .
with the other outcomes. - Achlevement Level h:§ relatively strong relatlonshlps

with Total ‘Number of Factors Con51dered and with Number” of 'Investigations:

Carrled out :(despite the fairly large amounts of missing data on achievement)

but almost no relationship with responses to "How Would You Conv1nce other

o :Students That the Pencll You Chose was the Best One’"

]

In rev1ew1ng Tables ll through 14 it may pe apprqprlate to recall that,
for reasons discussed above, the regressgon analysis may somewhat understate‘

" ‘the possrbly complex effects of dlfferent unts of USMES experlence. - Any ;f,‘

"non-llnear effects ?emg., situations where Little USMES produced posltlve
results of greater: magpltude than. Substantlil USMES) would not improve the -
. 1ncrement in R2 or the slgnlfrcance level for Amount of USMES: Furthermore,
. some effects of USMES may ‘have: been obscured by the imbalance 1n the sample
of. classes (e.g., in Grade 6 and School D) Therefore, it may'be best to -
balance the impressions gained from Tables 11 through 14 with those galned _
'from the earlier tables when draw1ng conclus1ons about. the,effects of USMES;f

+

. Flnally, the results for the QARPS guestions dlrected to USMES students
- are’ shown in Table 15.

: A The sults of Table 15 parallel those of several s1mIlar, earller studles

. {see, for¥example, page=38 of The USMES Guide, ‘4th ed. )/ - Bdth the overall o
very positive attitude toward ‘doing-USMES  work and ‘the divided opinion about B
whether USMES is "hard work" have been .observed in all the earlier studies, al—_
though ‘the exact format of. the#ﬁuestlons—-asﬁwell as the times and locatlons

~of the studies--have varied. v




w

R

mBIE1S. .~

'PERCENTAGE OF USMES STUDENTS GIVING EACH. RESEONSE

ON QARPS ITEMS DIRECTED -

. TO STUDENTS WITH USMES EXPERIENCE

.

N -

S

.,

-

-

Respopse
AR

GARPS Item

- "Agree
. a lot"

© "Agree
.a little”

"Disagree
a little”

"Disagree -
a-lot"

.2;.‘i"£hink.ﬁsmﬁs”ﬁofk is fun. 74.2

- 0 18.0 .

3.1

3.7

e

22. T think USMES work is boring. 5.0

8.9

- 16.9°

69.2

~a -

| -‘46’?

|23. Doing tsMES is haxd work. 16.0, - 34.2 22.0 27.8
24. I don't know why we do some .. o - . .- o A Coe
' things in USMES. ) 16'5 . 2?'5_ 2?'9 2951.
25. Doihg USMES makes me think. 59.4 28.6 7.4 ‘4.6 .}
e e i - — .
e ;uzgi;k USMESyyork is con= - 98 ' 20.1 26.7 3.4
| : . . . . \\_/// . - ] .
27-- I think USMES work 1S . - " gg.3.  21.0 7.3 *.3.6
- important. - a . ‘
|28 tn usMES it's hard.to - ' Rt -
;/ geeide;whgt.to'dO“next; - ?2'0ff v ?6'4 287 16'9 .
Y S e
29. I would like to do 'more " - ’ :
. ' . .2 . - o/
ity , 70 16.7 6.4 6.7
Y “““<5f“*“—_" T . . : .
: : E
~ s
\ A
- } . -}
’ |
) o ® - -
) -.gv



' 7 CONCLUSIONS. )

'Effects of USMES on Students N

SR " The mean scores of the Substantlal Amount of USMES group were hlgher
than those of the None group on every outcome, and the mean scores of the -
. L1tt1e Amount of USMES group werxe higher than those of the Non€ group on
every outcome but one*. However the Substantial Amount of USMES -group did
. not always score higher than the Little Amount of USMES group. (See Table
.- 5, p.” 23, and Figqures 1-6, P- 25.) Also, these effects were only statisti-
cally sxgnlflcant on some of the outcomes. (see footnote on page.26).

The magnltude of these.USMES effects were generally small, compared to
. the effects of Schook, Grade, and Achievement Level. On each outcome the
vnu;,at least one other independent variable with a markedly larger influence
o than Amount of USMES. Also, the: effects of Little Usmes were -often erratic:
C on four outcomes- the Little Amount of USMES group had a mean score above
:  -both-the. Substantial and: the None group, while. on another‘outcome the Little. .-
' Amqunt ‘'of USMES group had a mean score below both the other groups. Partly
for these reasons, a linegr regression anglysis showed only moderate signi-
flcance levels (.06 to .l17) on four outcomes for Amount of USMES and poor
significance levels (over .50) on the .other. two . outcomes. One -of the , ° -
statlstlcally slgnlflcant regresslon coeffeclents was. negatlve (see Table

lla P 30) . . ! " L L . '. ;

. The effects of Amount of USMES were. most pronounced in a few settlngs,-
such as School D. The None group in School D scored the lowz:; of all four
None groups on all the Pencil Problem: outcomes, yét the Subs tial Amount
of USMES group in School D scored the highest of- all four Substantlal groups-

_on two of these outcomes and second —highest on the third (see Table 7, :
'26) . Similar effects of Amount of USMES were found in the 6th grade {see
Table 8, p. 27);. however, since many ‘'of the 6th graders in the - sample came
from School D, -the 6th grade and School D results may be related. .

~

. ‘The motivational effects of USMES did not seéem. to be -so- locallzed The
T responses to questions. d1rected at students with USMES experience cOnflrmed
- . . once again a- repeated f1nd1ng- ‘the ‘great majorlty of USMES students enjoy
~ USMES work -find it important, and would like to do more (see Table 15, p. .
35). This finding appeared to be true -in all the. schools and at- all grade ‘ -
levels (see Appendlces D and E, “pPP. 41-42) ', o e BT

-

- Factors Influencing the Effectrveness -of USMES =«

why weren't the motlvatlonal effects of. USMES - translated 1nto more
- consistent results on the main Pencil Pxoblem. and QARPS outcomeﬁ’ We can
" only speculate on thls issue, but 1t -appears that several faotors were - .
" important. - SR ) ’ ' -

. Little amounts of USMES (USMES experience in the pastbonly, or. less than
20 hours of USMES in the current year with no past experience) evidently -
-+ . produced inconsistent results. Although earlier research (see Chapter V of
- The USMES Guide, 4th ed.) has shown that time spent‘on USMES ,is unlikely to
' ) impede "basic" skills development, neither is a brief exposure to USMES
certain to .improve problem-solv1ng 'skills’ s1gn1f1cantly. Substantial amounts"
- of USMES experlence--lncludlng amounts- greater than the 20 hours which defined
"sybstantial” 1n th1s study—-may be necessary for conslstent,_slgnlflcant

results. . . : , : . : e

. . : : e T o . N

2

<,

*Moreover, of the 20 QARPS ‘items completed by’ ali students there were flve.
_items. that produced statistically significant. results for Amount of USMES;

o on all five of theése items, the Substantial ‘amount?of USMES group produced
-ERIC - the most favorable responses, and on four of the five the Little Amount of .

i . USMES group .produced the next-most- avorable resp0nses (see Appendlx A, P. 38).
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T The spec1f1c activities done in ‘an USMES class may also be crucial. )
" - The USMES School Study*.found evidehce that opportunities for skill develop- -
ment were often closety associated ith the occurrence)of serious investiga- -
tions of data, extended d1scus51ons ng students, and other recommended
- _iﬁ;uﬁé actlv;tles.- Furthermore, 'in the" present study the Substantial Amount
of USMES group appeared to have engaged in significantly higher levels of
commended activities than the Little Amount of USMES group (see
F, p. 43), and the Substantlal group produced the most con51stently
results R . : _ .

dition, the surpr1s1ngly large effects of School (whlch 1ncluded
ity differences in this study), Grade, and Achlevement ‘Level _ .
suggest ghat all of these factors make important contrlbutlons to the impact . o
- of USMES experlence. Certalnly they should not be overlooked 1n future : _
research on USMES. and related programs. S . DR . ;j\\\\é‘:

' Finally, the influence of the school admlnlstratlon should not be ig- " .
nored. - In School B, USMES had its most positive effect on attitudes, and
‘in School D, USMES had its most p031t1ve effect on problem~solv1ng skilys.
In each school, these were the outcomes that the’ principal of ‘the school
desired most to promote - (see the USMES School Study report). The partlcul r
style of USMES xhosen in each school emphas1zed the des1red outcomes and we
successful in 1mprov1ng it. _ X . : - '

Some Impllcatlons -0 cor " ' a . %

P

_ The results of this study suggest that the choice of USMES units (and
: the .local development of units) should be . based on a careful consideration
. of the outcomes that would be most valuable r a particular school and class:
- = ' . Furthermore, teachers should be aware tha 1v1dual students’ may experience
~ a wide range of effects of USMES experienc While virtually all students _
seem to enjoy USMES work, there seems to b cons1derable variation from stu-
“dent to student in just what is- learned.** For consistent, s1gn1f1cant results,
this study and the USMES School Study suggest that "regular" USMES units
of some duration--with recommended USMES teaching me thods=-should generally
‘be preferred over abbreviated or haphazardly—created unlts . . R

- In reviewing the results of this study, it seems clear that addltlonal
'resehrch is needed- on the’ 1mpact of extended (especially: multi-year) USMES
and on real .problem solving at upper grade levels. The trends in this-study:
suggest that these varieties of USMES may prove espec1ally fertlle for -the
‘development of effective problem-solving abilities and attitudes. search /4
on a local or regional level may pxove just as valuable as national earch

on these 1ssues- -

PN

= .

N “.For dlagnostlc and other kinds of research we believe that the QARPS _
.and the Penc1l Problem may be useful instruments. The QARPS .is eas11y admlnls-f
tered, eas1ly ‘analyzed, and shows satisfactory discrimination. The Pencil’ '
‘Problem probes real-problem—solv1ng abilities more deeply than "penc1l and
paper"'tests yet can be administered and analyzed in practlcal ways.

Adda&;onal discussions of the flndlngs reported here are needed we
"hope. that readers will Joln us in those dlscuss1ons.

, *Ava11able=from the USMES progect offlce at Educatlon Development Center.

Cxwp comparlson of Appendlx H (p. 45)- w1th Table 11 (p. 30) shows that the
average effect§ of USMES on groups of students may be more predlctable-
than effects on 1nd1v1dual students, v .

o . \ ‘ . " . . .

&




APPENDIX A = / N o
Percentag\ﬁof Students Responding "Agree a. lot"-or "Agree a little" on QARPS

Ttems 1-20, by Amount of USMES : ‘ . h!
- o ) / : .
4 / . Amount of USMES ] Signifi-
L QARPS Item, _None Little * Substantial cance*
R CIf kids show that a change s '
" 1is needed,,then grownups . o : v
will go along. ’ 66.7°  67.1 62.8 -7
A 2: I like to; work in small L . : . ’
. | groups, with other students. -84.5 86.5 8.1
- 1'3. I 11e to write about my IR o .
. ideas. . . %9.9° 70.3 - 62.0 B
4, T. figure out what I'm m going - : ‘
S to do before I start some-— . . . .
.- 4 thing./ - ; - .88.8" 88.7 °  88.5 -,
' .5. Kids usually can't come up e
~with good ways to solve o v N _
problems around school. ' 53.4  B32.7 39.6 o A
6. I like to help decide what _ ik . v ST .
- we do in class.. . 82.3 87.8 88.6 )
7. Usually there is just one - - R : T . ‘
- ~ way to solve a real life _ SR . ’
- problem. . - 58.6 58.6  48.2 : A
¢ _ 8. I./1ike to measure things i ‘ Co o
' - when it helps solve real ~ ' : : ,
* .} . life problems.. 67.7 75.0. - 73.4 .
9. I like to work by mzself.- ‘ 60.3 - - 59.5 56.7
10. -I like to make things - T
- __better around school., - ~ 92.2 89.6 ~_90.9
- 111. If I think other kids won' t ' . . : o oo
like my idea, then I keep S . ‘ « . S
\ <l . _quiet about it. - L. 76.2 70.7 v . - 58.9 .. A
Tt 12.. I like to ask .questions. ° 69.1 73.9 ' 73.4
BRI 13. T Ilike to make charts and ; > ' -
' - graphs~that show thlngs I ,
____found out. - - 64.5 " 64.7  60.0 - -
14. I think I am good at ‘ R R R
: ;  solving real life problems.  54.1 . 56.17 - ." 62.5 °
. 15. T 1ike to talk to other R S
! .|  students  about my ideas. - 77.3 . .77.7 - -80.5
= 116. I like to use numbers to y L . -
.w. .. | solve real life problems. ~ 47.8 56.1 51.4
“{17. As soon as- I think of one. 7‘“ﬂ,- :
’way to solve a problem, 1~ . - ) : ‘ o X
. don't think abqut other ways. 47-6_ . 59.3 ..39.1 - ' A
118. I-1like to listen to otherl\ C - f S R
1 students talk about their v S ¢
1 .- 1ideas. : _89.2 86.0 . 90.4
19. I like to do surveys to’ K Y
. - find out what other people T o
i ___think.  _ ° 78.0_  76:9 . '82.7 .
"7, |20.7T Iike working on problems | ST
"+ that have more than one S Lo
gpswer.'\ , ' . - 74.0 'ZO .0 74}3 N

Lo R :
‘E]{lCLvaéx. Af‘Jg;SprQli B..,.Ols_p £-05; blank:. .05<ng--(ehlfequared test).

43 . =
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APPENDIX B ,
Pércentage of Students Responding "Agree a lot" or "Agree a little" on QARPS .
Items 1-20, bzischool - L ,
_ e ~ School Signifi—
QARPS Item S . - A B C D cance*
1. If kids show that a change is x '
- -needed, then grownups will go " ¥ . S R T
-along. . . 56.7 68.0 51.6 -~ 74.8 - A
2. T like to work in small groups‘ . : R -
1. with other 'students.: _ - 86.0, '82.2  78.8. . 89.5 . A
"1737°T 1ike to write about my| ideas. 54.9 - 66.5 49.2 76.5° —A.
4. I figure out what I'm going to . . . ' ~
" do before I start something. 87.4 . .90.7  86.4 -~ 88.9
5. Kids usually can't come up . _ . S '
.with good ways to solve prob— R T _ o S
lems around school.. 24.8 50.0 . 34.8° 62.8 - A
6. I like to help .decide what we . - S o :
do in class. < 89.3 86.5 85.3 . 86.7
7. Usually there is just one way T :
- to solve a real life problem.. 32.6 . 58.4 51.6 62.7 A
8. I like to meagmre things 'when ‘ ' : o : 4
- it helps solvgﬁreal life prob- T \&’/ : _
~ lems. 70.9 75.7 61.0. 77.1 A
9.. I like to work by mzself. , 59.5-  55.0 - 65.0 - 56.0-. '
10. I like to make things better s o v :
; around school. 90.2 92.5 83.6 94.3 -~ A -
j11. If I think other kids won't | - - T '
like my idea, then I keep * : R
: quiet about it. . . 60.7  65.5_ __70.1 66.2
112. T 1ike to_ask questions. 75.7 - 70.5 -67.2 75.3
- |13.. Feitke to,make charts and graphs : .
that show things I found out. . 53.7 ~  66.1 46.7°  "73.1 A
14. T think'I am good at solving = i S . . .
‘ real life problems. 59.6 54.8 . 51.6 - 67.0_ A
}15.. I 1like to talk to other stu-- S Lol
dents about my ideas. . . 79.1 79.3 - 68.1 85.4 . A
.|16. T like to use mumbers to solve o L
: . real life problems. 7.0 53.7___ 45.1 - 56.6 "B
17. As soon as I think of one way :
to solve a problem, I don't . ) . I
think about other ways. 30.8 -~ 43.9  47.5 ~ 58.9 A
I8, I 1ike to listen to other stu- . : _ =
’ dents talk about their ideas. 92.5 . 89.7 - 81.4 - 90.8 f&ﬁ
~{19. T 1ike to do.surveys to find. o ' o : o
____out_what other people think. 85,1 = 72.2 -78.1 _ 85.5 A
‘120. .1 like'vorking on problems o _ . S,
"' that have more than one answer. 75.3 76.8 ~ 59.3 76.85 - A

.*Kez. A: p{ .01; B - .QlS_RS.OS‘; _blank: . .05<p (chi-squared tesﬁ)._ .
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-t

" ]-- . GaRRS Item e

'Percentage .of Students Responding "Agree a lot" or "Agree a 1itt1e" on QARPS
.Items 1-20, by Grade -

TET

‘Grade

Signifi-]
6 cance*

1. If kids show that a change
is needed, then. grownups
will go along.’

70.9°

56.1

68.5

62.7

68.5

2. I 1like to work inhsmall
groups with other students.

79.9

80.7

'87.0

90.5

3. I like to/write about my
idea '

80.0

_54.5

65.9

64.3

58.9 -

68.3

4. I fjgure out, what I'm going
to

before I start ‘some '
. thing. .. - 20.9°

: 92' . l

-
87.0

.86.7

>

1 89.7

5. Kids ,usually can tfcome up
with good ways to solve
problems around school.

38.2

53;0;

L. 4

44.8

42.5

6. I 1ike to help decide what
we do -in «<lass.

87.3

47.2
-t

-84.3

87.0

89.7

7. Usually there is just one
way to solve a real life > -
problem. '

86.6

. 64.6

57.8

. 53.0

41.3 .

8. I like to measure thlngs
when i€ helps solve real
Tife problems.

72:4

70.3 -

73.0

74.8

. 9..T 1ike to work by myself.

70.7 "

63..

53.5

10. K1like to make things
better around school.

91.9

90.6

11. If.I think other kids won't
like my idea, then I keep
quiet about it.

e

68 4

64.9

-

112. I like to ask questions.

72.9_

~.70.1

13.*'I like to make charts and
graphs that-show things I
_found out. ° . =

.52.7

61.6

_64.0

59.9

65.2

real life problems.

4 I think I am good at solving =
49.1

v

54.9

53.8 °

62.0

. 66.4

15. I dike to talk to other ;
students about my ideas.:

72.2

'76.2

77.8

78.0

85.6 __

16. I like ,to- use numbers to
solve real life problems. -

56.4

51.2 -

49.7

17. As soon as- I think of one.
way to solve a problem, T
don't think about other ways

40.0 .

50.0

-

48.0

50.2

54.1

31.8

18. T like to listen to-other
students talk about their
1deas.

98.2"

54.3

86.0

86.2

87.7_

R 4

94.1

——

e

I 1ike to do surveys to

.think.

find out what other peonle ». g
. 83.6

72.6

. 79.8

L3

.78.7 .

~

88.3

120.7T 1ike working on problems

- that have more tham one
answer.

- .

78.2

'75.0

72.8

'69.6

76.2

*Key. A: ﬁ(_'&l; B:

.014p_< 05; blank:

51

.05<p (chi-squared ‘test).
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25. Doing 'USMES makes me think.. .

26. gll'think USMEé work is confusing.

21"~E/gh1nk USMES wofk 1s importast.

93.1 .

128.”1n USMES it's hard to- decide-
what to- do next. . . .

' 61.7  54.

0 54.8 60.9

86.1 88.3 84.8 90.2
33,7 ._31.5 22.0. 29.6 -
84.7 '95.1 75.8

l[-29.«I*wodld»likd?tb‘do more USMES.

'79.9 87.

7 89
8,

0

:)f. . . g . ~)
. e '
R N 2 b \\- S
EO Y .
APPENDIX D | ; BN _\L\*
~Percmtje of USM:ES Students Responding "Agree a- 1ot" or "Agree a\ 1itt1e" ’
on QARPS Items 21—29 by School. . ] ’
» ° . ‘ . : g '. .
PR, School - Signifi-
. QARPS Item - _ A __B- -~ C. - - D cance¥
. . ‘ . B 7- R . N .. L. ".. R P : : .
21. I think USMES work is fun. 90.8 .~ 90.9 ‘91._.0 97.2 _ B |
22. I thiﬂﬁggsHES'éork‘is_boring.‘ '15.2 % 11.0 .14.0 15.0 T
2. Doing USMES is hérd work. 53.0 42.3 46.57 55.1 “
- ZZ'A I don't know why we do some - L ! ) _
- things in USMES. : © T 52.4 36.8° 4815 \44.0 B

N <
|

.

o ]
. R T
s
A
-
-
+
g * .
A - .»‘
> : 3
- . .
‘ - .
-
, .
-
4 -
= o . - w F
K4 -

. '._>A: pL -01; B: ..Ql_égg__.'OS; blank:

\
P
‘“.',
< \'

.05¢ p (chi-squared. test)

\_“ o

*
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-42-

Percentage of USMES Scudents Respondi;g "Agree a lot" or_ "Agree a little"
" on QARPS Items 21-29, by Grade . S :

~

" QARPS Item

:aGrade

~Signifi-

21.

1 ‘think USMES work is funm.

2 - 3 4 5
. é

100.0 86.1 91.6 %93.2 _97.4 A

6 cance¥®

1 22.

I think USMES work 1is '
boring.

s

0.0% 16.8 17:4 17.9 6.8 ‘A
et i

..

23.

Doing USMES is hard work.

50.0 . 49.5 49.4 4741 v54.2 K/'

'24. h

———— P
don't know why we do
ome things in USMES.

,/:'

45.0 . 59.4 51.9- 45,1\' 31y9 LB

-25;

Doing USMES makes me think.

—

85.7- 86.1 «87.6 85.

9 91.5'

26.

I think USMES work is-
cgnfusing. . \\ .

- . -

N

. . o .- . ) . *-k_"_
40.0 41.2  31.4 32.5 19.3 A

27.

I think USMES work 15
important

94:7 94.1 89.7 ° 82.0 92.6-;'_. A

-

28.

In USMES it's hard to-

~decide what to do next.

v

o

68.4° 70.3  61.9 S6.

/. B
6 49 T e A

29.

I would like to do‘@oré
USMES.

90.0 _ 82.2 886 88.9- 89.5 . \..

-

> i S -
ey A p<.0n B//."’1.51!5-05;. blank: ..05%p (fhi-squared test)’ ¢
‘ o o “ C o , _" R A/- . 4"\.‘ . '\
N B
A\ \‘ ‘
L ) | \
- . > )
- f - ~ .
_ E;:) .
<
< » .
- . oL e o .{f 3
_(r-ﬁ ) o ﬁ'



' "Percentage. of USMES Students CheckingﬁEach’Regponse on QARPS Item 39%'
by Amount of USMES (Little vs. Substan¥®ial) ' o

. ’ oo 0t B . . - L : . -
- . - . N R . et - . T
. . AR .
. . L

o / - ' Res onse. . , R Amount of .USMES Signifi-
SR A, P ' « . - - - Little ~ Substantial cance¥

.

- 30.. When we do- USHES, 1 usually do these
Y things' ' - o *“ | . . .

‘ measure things; T . S S 39.6 . "35.8_

do survegs 6f people, - IR 32.0 .- - 47.1 A

build‘ things . . - 35.1 41.6 =T
. \ .. ask ques’tions : N ) ] ' : , 42:-:2 _ L _ 58.0 A
- _ ’ write about’ things we fi(.nd' outs -- e ,'41..:-3 . SJ22 ;" - A _
s} ' ﬁwork in small grOups o : o .760.0 R 72.4 A
| . - make .graphs _ovr cha_r._‘_tsr RS S  5 : ;0.4 35,1 < .. A

do math - . - - - .. 25.3 28.2;)7 L

help_idécide what' we cio'-_»' ; . L 47.6. \ 633, . A

Sl talk 'ab‘ouf’.iny idéas .. .. . a7 0 '63.3 ... A

i ’.workb T e A ' ﬂ RS R

- - N 3 .

*K z A p_( 01 B. 01<R< 05; blankg'._;osﬁz;,_(chs—;e,quargd_ test)

L - - . . i .
- ’ . j . - S B I o
it i '"-—--""-'-:----:---~<—9-—--'—----—_,...--.--.»_. e el e R . A e
\ . -
- A -
T . ’ i .

. " — . - { ';-_ »
. / - - » g
. < - -
‘ . T .
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. ~
5 . -
! ~
~
- - .. -
‘ 94
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o _APPENDIX G

Sample of Class Section Results.

~44- -

.

H

Mean Scores on Each'QARfS Odtcomegéxf'

: _Amount of’USMES*

. e

o

v

Outcome Variable

~  .Amount of USMES
None Little Substantial
i 4

P

Attitudes Toward Wbrking .on Real Problems
and Producing Effective Solutions

2.91 5.49

B

3.87 . - "~ 5.15

Activities

Attitude§‘Towérd GroupJInteractioq‘f
: Cﬁ
Attitudes Toward Spec1f1c Problem—Solv1ng

T D

"*Comparable.to bottd@ half of Table 5.

‘
‘

-
X
..
©
s =
+
- .-
~
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- 2 e
\ o .
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’
v
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r .,
’ <
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S,
- - -
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&
v
o
P
-
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Appmnlx H

B

C LT Q_i L 45—

-

—

A

. Samgle of Class Section Results.. Regreesion,Analzgis Results for Amount

A

of USMES* :

o -

.
AN

-’

SN

~

o

~

-

H

.o

Outcome Variable

B

.

S.
(B) **

En

: I;Sr.‘f

(Z)**

R< .
Other

P (Z)**

Sig-
nif.**

QARPS

 Attitudes Toward Working on Real |

Problems and Producing Effective
Solutions - , ~ '

.58

-

.33

-~

Q.77

21.5..

o
{;,

Av

.08

. Attitudes Toward -Group;Intefaction -.44 .30 1.9 23.7 .15 -
. _. ’ P ° ’ - h ‘ -
. 1. 5 ’ o .
-Attitudes Toward Specific Problem— v o . . 5
Solving Activities o . .09 ~ .32 0.9_v.__11.§ .63
*Comparodie te bottom half of i&sle 1. : ’ -
o 5**Column headingu are defined in text after Eables 11-14.° .
_‘. Y ,_( ) - S / . ';.. |
) é o . ’\. ..)’
i -4 - .
. ¥ \ ’,\
. v { .
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— 1 <
v . - |
v - i S :
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PENDIX I .

y More Research on USMES. and Bas1c Skllls is Needed.

\\\\\;b A : S a . t ) /(

. " -X . - .
, We Believe there were technical flaws of a very serious nature in both ..
 the 1973-74 data and the 1974-75 data used.by the-Boston Unlver51ty evaluatyon,_:
team* ‘The USMES staff conducted a careful, .computerlzed analy31s of the:
or1g1nal data, dur1ng the fall of 1975 and the sprlng of 1976.. Among the -
flaws we found were the follow1ng., : . o

3

1. In the data collected durlng school year l973-74.
7

. Elght ‘of the 12+ studied classes contalned n§SS1ng or erroneous data,
for which the 1nvest1gators made no reported adjustment. it

Eleven of the 12 classes.yad 1nvalLd or 1ncorrect student-ldentzflcatlon
: - codes for at least some of the data, whlle seven of the classes actually
. - 'had invalid or. incorrect codes for ‘the ma Jorltx of thelr data; agaln, no
' adjustment for these flaws was repqrted. .

I Y4

- f - J
Ve - ~ . . g

2. In the data collected durlng school year 1974—75. :

/

Approxlmately one-half of the _data cards used in computlng the reported
results had elther invalid identification codes ‘or. invalid’ ta (e.g., '
o ‘letters where there should have been numbers, numbers in the wrong

- ¢ areas, etcs);-apparently the data cards were automatlcally generated
S - . from machlne—readable scoring heets, without an‘adequate screening for
- RN f"dlrty" data.(llke stray“penc1 marks on, the sheets,,sheets‘out of ffs;
e Order, etc ) o A B ‘fu ffrﬂd“g;";” T

-

e e Twenty-elght qf the 60‘classes contalned ata that was blased and‘~"’
S ‘dnvalid, because' the.classes were not properly matched- ‘in fact, ‘there . .
R STl _s'were not. even: equlvaIEnt numbers of observatlons at eadh grade level——.-;
.~ . - - . the USMES data contained more observations than' the. comparison data:’
SLT e " at” some grade levels and less at other grade levels—-even- though the
' ‘scaling of the ach1evement scores ensured that scores would .vary W1th

grade levels. ) _ - ]

- . - " - . [ . Y

. . . Y

' Because cf these flaws’ in the data collected by the Boston Un1ver51ty

Y team, we. believe that the impact of USMES experlence on students' achlevement
. Scores has not- been adequately studled T ) o

‘In general, our own analyses support the comclusions of %he Boston Univer-
"sity team ‘that, "Clearly, USMES students:do not fall behind their cohtrol .
-'counterparts in their performance on tests of ‘basic skllls,“ and that “though
“it is not statlstlcally significant (at the. 05 level), there is a noteworthy

- &

3 > . > r. N

.~ /e u ~-

_*M Shann, An Evaluatlon of Unlfzéd 5c1ences and Mathematlcs for Elementary
h Schools During the 1973-74 School Year, ‘Baston: Unlvers1ty, August 19%5; and
. o M. :Shann, N. Reali, H. Bender, T. Aiello, and L. Hench, Student Effects of an
s - Interdisciplinary Curriculum for Real Problem . Solving: - The 1974-75 USMES  °
‘ Evaluatlon, Boston Un1vers1ty, December 1975. B e ' N

¥ elen
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trend for the growth rates of the control classes to fall behxnd those
for the USMES classes at the upper.grade levers.“* However, we believe
that more accurate, detailed evidence on these conc1u31on§ is needed by
teachers and adm;nistrators. - ‘ .

- '} )
-
. B Y )
. 1 : Y . 1
¥ M '
- p
€ - h
_ o ' A
. . ._' '. . v
rd - < N .7
- - . R)\J/__ ©
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-, ) s : ,‘- ~,"..' o ) - ‘ o ‘ ". -.‘. . o . : . . '. ) s
© *Shann, et al., The 1974-75 USMES Evaluation. AR
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Aruitoxt provided by Eic:

J . APPENDIX J:

.

Sample T®acher. Weekly Summary Form (including First'

”;1. ' Report on a Unit and Last Report - on a Unit) ‘and '.ﬁﬁit..'_ .

Teacher Interview Form

- .
P
L ,
.-
~
v
- - / .
. -
- . - B
' .
-
- N
N
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. o 'SUPPLEMENTARY FIRST REPORT ON A UNIT
. v _ A hp ) R ' .
: (Please enclose with weekly summary for first week.)
. : 1. How many students are ig'x ‘the class?. - f .
: ’ . ' ' -~ .
. 2. How did the challenge arise? (Was the .problem already being discussed by
N _ the students? Did you initiate discussion of the problem? Did the problem
- arise in some other way?) . . L I S
. .. .
B L) ’ - a
%

L4
”~
3. How do you and the students de'scribe' t,he'challengez (Wnhat is the "wordipg"
of the challenge?) °* . - L .
. 3 K M
2 . - . .
Y ‘ o -
. .
- . = . 4 * .
r : - -
-5."{ : 65 : " ;
" . r .
| 60 -
- Sote ] - R - .
| Q .o -

P M . . P
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A1 7ext provided by ERiC -
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' .l
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TEACHER'S WEEKLY BU]QL?BY .
Your pame: ' . i ‘
Unit: 1 R
" Week covered by this report: ! —
School: : Grqcie level:

1. Please comment on student planning this week,

(Do.you think they . . *+oo
much or too little time on planning?) S0 '

- ° N . . . .
2. Were any new groups formed this week? _(If su, please deui:ribe the rroups,
their tasks, and the process by which they were formed.)

- : ) . . .’
3. What obstacles did students encounter in this WCeh" work" i ‘
How did they deal with them? . :
. /7
. - - <o
] v
2 . »
. . t . « . ! . - . . ~. , . )
h pia- you conduet any skills s‘essions th{‘ ueeko . . N .. ,
" . What topics were covered? P R - :
What made ycu decide that the session(s) were needed" Tt .
' - - o
’ ‘\. . -
' i - ~ -
. S ) . )
e L rw . . N
: . - R N ’.. .




S : -51-. ;
3 ‘ . ‘.‘7 - . -
=
S. Did you have to provide any redirection for the students this veek?
What sort of intervention did you make?
What made you decide that intervention \.1/ needed ‘ s
. . -~ . .6 »
. v . B - _— o
. ‘ ' . . ) . . - . " .
. » - At . . Al ) '
. - 6, Were there any activities you hoped &r- expected to arise, vhic‘h did not? ‘
" Ty ) ‘ ) ! o
¥ . .
# * . : « .
7. What else do we ‘to know about what happened this week?
o o : ~
/o ]
\ 8. We would like to bave copies of any student work that you can _sehd us. . /
- PLEASE BE SURE YOU BAVE COMPLETED THE FOLLOWING SUMMARIES FOR ALL USMES SESSIONS THIS WEEK.
S ' . duration of 'ses's:l.‘o_n:' ‘no., of .,tudents a.ct1vely imrolved
' MAJOR ACTIVITIES: vhole class
) .small group‘ )
o Briefly describe getivities: s ' . . -
- [ . . L . . : e .
st ! .
DISCUSSIONS: whole class student-run at beginning o,f sess:.on '
. . ‘ - small group teacher-run in middle of. sesszon
N ) . o - . at end of session
Briefly Qescr.ib'e' discussion(s): - = -~ o ' . B : .
~F _
= ‘ )
o R
/
[ ) -
ERIC | bz kR
o , S :
S : * . -

1t
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Aruitoxt provided by Eic:

~

N .‘ B
’ ’ RS R - . : : ' " ) . '
duration of session: no. of students actively involved:
MAJOR AC ' : ’ whole class ‘ : ) ) .
o small group -

Briefly describe activities:

.oN

DISCUSSIONS: vhole class
small group

Briefly describe discussion(s):

o

w5

R
student-run at beginning.§f aébﬁiohr- 
teacher-run irn middle of gession

at end of -session.

.
-

PP v

vy . ’
=

duration of session:

~ MAJOR ACTIVITIES: _whole group

sma;; group

Briefly describe activities:

DISCUSSIONS: whole class
tos h small group’
Briefly deécribe'diééﬁséioﬁ(slz

’

t

no. of squdehts actively involved:

student-run ‘ at begiﬁnfgg'gf session
teacher<rtun ) in middle of session
i ' at-end of session

B




~ l Rl
. : -53~
‘ - ‘e ) \ .‘. - 'l/ ’ “.‘.
f Thursday N ' . fw
. : S : o - ’ >
- duration of session: *  no. of students actively involved: L
' MAJOR ACTIVITIES: whole class. R < .
— small group - - - X .
Briefly describe activitiésé . ' o T . R
: ) : &
iy DISCUSSIONS: whole cluss student-run at beginning of session
. small group teacher-run in middle of session
- . at end of sess’}pn
‘Briefly describe discussion(s): ' ‘
R - . ; i~
- N . =
¢ '1:'
) ‘ . L e
ERN ‘ | ’ {
- . ~: - - at
< _ Priday N\
- duration qi’ session: . no. of students actively involved: e
MAJOR ACTIVITIES: whole class ‘ B T . A
i small group - ol o - . ’
Briefly describe activities: ‘ : . ' w7
- - - h ; 9
K - . .
i . . . . = - _
L L R
. v o - & ,
DISCUSSYIONS: whole class student-run at beginning of session -
) small group - teacher-run in middle of session el
o - _ at end of, session
Briefly describe discussion(s): '
k] - »
~. . : - . \ . ! i
- .' . Lom- N '\ N . v -
\l. } . ~
RN , . )
) N .
A}
O N - ~ -
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'SUPPLEMENTARY LAST REPORT ON A UNIT

{Please ehi:lose with weekly summary for last week.)

N 1. . ‘Y. Please comment on the ending ‘dfdnit .agtivities. ' . . \% :
. . Was the problem finally resolved or set aside? . “a -
.. If it was resoclved, what was the resolution? :

L

LS -

. _ 2. What mdde the class decide ‘that:work on the unit shduld end?

. .
- .
> h - - - RN
I Col : -
. -
L ) g . .
. . . . _ N
- .« - : -
N . i - - : _
° . T . > -
- - ]
¥ . .
» ]
. . '
.- h - -
~ \ . 1 -
)
i

.

3. Please comment on how effectively students were able to work together over
the course of the unit. ) o

’

O

F MC‘ o

QA et providea by R
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N USMES STUDENT STUDY
Teacher‘Inte:view‘ , , .

NAME OF mcusn T . SCHOOL -

' USMES mu'r o 3 " CITY &
. - . ) ’ .

--I_NTERVIEWER : DATE i}
1.. DATES OF UNIT ' ' NO. SESSIONS PER WEEK_
- AVERAGE LENGTH: OF TIME PER SESSION: . ‘

. 2. NUMBER OF CHILDREN ACTIVELY INVOLVED PER SESSION:

3. CHALLENGE as understood by teacher!;nd students: ( wordxng of challenge?)

-

S u— ; i,
5. Was the problem finally resolved, or set aside?
What was resolution: .
M OR _ ) -
What ,made class decide .
t et it aside;: -
9
,6 Were any small groups formed during work on the unlt’
How many children per group:’ ’
»
AND
: Tasks' of each group:
A
. F - - o » »
- :\ - . -~




; | . -56-. ) . .
v- . : ( i
. . . _i . -
K M _ N - - < ' V - . N -~ Lt .
7. pDid the ma r 'activities occur when the class was together as a whole or
- - 4in .small grioups? : ’ '. S -
. _l : - - ‘ ' . '. . . - - ' v .
o . 8. Did most discussions occur when class was together as a whole or ip small.
- . : groups? ) . o : T , o . R o o
i Co " S :. ) v, ‘ . . . ’ . E
o - - Eraction teacher-run: ) T ‘ e .
(AND o : _ < A
R - T~ " . » < v . ' 4\ < ’ h '
i .Praction s;pdeﬁﬁrrun: _ B B - : .
. . ’ o s 'v. n' o ,’ . ' ‘
. <~- ..9. pid yon conduct any skill sessions during this unit?
. ) k - ’
Topics covered: ;
A AND ‘ ; R ) . .
Why ‘sessions. were needed: ? . : ' B § .
: . 10. pid you have to provide'any redirection for studepts at any point?
'XKind of intervention: - : -
AND T
o . . Why intervention needed: : . e - S
* ¢ -l . " . ." L] . B N 'h . ’
11. Please comment on student planning throughout the unit. ‘Do you tKink they’
spent too much or too’ 1littl ime on planning? .- - - Ea T
' i C '. T ) . b -
g '12. Please comment on how effectively §€udent5‘Wegé able to wqrk together over
. g B ..  Bhe course of this unit. (What problems and ‘successes diigghey encounter?)
; <
-
N . -
- ’ -~ ’ v
~ * -
&% . .

Q N : - D ¥

o - . 5 - e el v . - e
B vt e . . . .. - 4 . . . -~ -
- ERE ot - ¥ . - . - ~ . v . 4 - - -
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Slnce no ccmmercxally avallable 1nstruments~"!ch would adequately'

. measure - real problem—solv1ng skills .had ever been located and since

*lmposed but. the testing has ‘always been completed in one class perlon
Two | outcomes are measured- T .

Jﬁpast efforts,to ‘develop such measures had met w1th conslderable dlffl- .
-_cultres, ‘a- major goal of the 1976-1977 USMES. research: program .was to )
' .try to- develop. such an Lnstrument.- An 1mpor;ant requlrement for the

;nstrument~was that it~ also be su1tab1§ for dlagnostlc use by teachers._

BJ

- > l ’-'a . -
-In 1971 Professor Bernard Shaplro from Boston unlverszty began
developlng instruments to measure. student\problemrsoiv1ng abilities.
The first such instrument, used in’ 1971-1972, was the. Notebook Prob-

“lem. In this test individual students are presented with three dlf- P

ferent ‘types of notebodks. Each student is asked to -select one note-
book as best for his or hexr class and to give reasons‘for the" selec—
tion. Cost 1nformati'/,is given to the students; paper, pencils, and
rulers are available 1if. students wish to use them. No time limit is

A

. ® _Does the student name’ any rgasons for hlS or: her cholce e
2 that could be objectlvely measured, like smze, cost, or .

X weight of . the ‘notebooks? (Thls varlable is ‘called =~ | .
;;\__."Reasons for(Sélectlon.__") B ' ’a i LoE

/ o2
s s

L3 _Are any of the student‘s reasons based on’ actual tests‘>
t If nét, are any based. on suggested tests? | (ThlS varza*:
' blerzs called- “nghest Level of Warrant ") :

Yoo

-among alternatlvensolutlons
dlfferences._ Y.

D . - - ot
lad =t

In’ 1971—1972, samples of" two to.s1x students selected at random ~

from a.- selectlon of thirty-one USMES and twenty-two non-USMES classes

(matches for grade level and ‘school) were. tested w1th the Notebook

_Problem Dr. Shapzro ] report* on this testlng concludes that

i WK s .,_.' 3

. .

r ‘, - . . -
*Bernar&>J. Shapiro, The Notebook‘Problem..Report on observatlon
Problem-SQIV1ng Actzv:tg in USMBS dnd Contzol Classrooms EDC, 197

AN

e =T . ’ . A.i:k\;%r'.-; nd

.o : .. v
. . ?’o - . )
< - - - g‘ / o )
. _:’ -—’ : " . _' . ,.' x S . G -_*:,:. , ' | | ’.‘
' Dfﬂx.opm OF TRE P%NCIL _PROBLEM: BACKGROUND K
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DA B Zterms of'the two dependent‘%arlaples studles, the USMES experlencefhad,
T . 1rrespect1ve of unlts or teachers lnﬁiiggd Jan marked and posatlve ef- -

. fect on the students‘ problem-solvzng behavmbr woe There,were ac:l:now-l S

T ledged’ shortcom;ngs in.thé design, administraticn, and’ ‘analysis of this iff
- , study, but as noted ln the report the "redeemang aspect to these d:f-l?'”

< ficulties lies in the clarity and cons;stency of . the actual results.ﬁ'

"_13 , S (For a summary.of the results, see Chapter V of HSHES Guzde, fourth Qvﬁ'
edatlon, EDC 1976 ) T ___"',. : T ,? e e S
'i"'_.Ql" ‘as part of a study'bf economic learnlng conducted in 1975 1976,“

.7 amodified Notebook . Probibm (usxng ‘written responses) to sev y—ezght
}j _ fifth and 51xth gra rs.f e Students were’ a$sxgned at random among-

' e C . four classes rec’;v g. four different:types &f instruction (USMES Manu-f' |

o facturrng unit; “économic .games’ and. 51mulatlons, economlc workbook, and
’ ' geography--as_ a control). .The USMES students scored highest on both '
. Notebook Problem outcomes. Although the number f classes 1nvolved o

- _ - - was llmlted the reSults ‘were agaln encouraglng.; EE _.-_ -

-t

; : *°  For the school year 1972-1973 .Dr. Shaplro and hls assistant

- . .. Susan Rogers developed a new instrument called the’ layground Problem:. = -+

Groups of five students are selected dt random from/sample classes and ' .
" are asked to:plan a new playground for théir .school. They are prov;d-
ed with 'a catalogue of playground equipment, . cost data, measurlng in-
T struments, and- a hypothetlcal ‘budget of $2, 000. - The scorlng protocol
'yields twelve group scoress: four "behavioral" scorés {motivdtion to .
accept problem, commitment to task, efficiency in allocating jobs;,
and nature. of group leadershlp), four cognltlve 'scores (variable iden-
tlflcatlon, .measurement , calculation, “and recordlng)r and four .scores ..
on the playground plan. produced (on the scale, labels, landmarks, an%s

‘area de51gnatlons).4 T .
_6,3‘:§ ﬂ'“h For - the 1974-1975 evaluatlon, Professor Mary Shann and her staff .
'ﬁ_;;-_ developed a third instrument in- ‘this ‘genre, theé Picnic Problem. Groups -

"of - five’ students, selected ‘at random from. sample classes, develop plans
for a class picnic. The students are Supplled ‘with a photograph show-
ing varlous foods  they may*select and “a map shOW1ng ‘the location of a

'/f._ '\' ~ " school and three parks from' which they may choose’ a’plcnlc site. Mea—

- _ . suring ‘instruments, ‘cost data, and a hypothetical budget of twenty-
RS - . five dollars are also prov;ded.ﬁl e scoring protocol includes the .
- four behavioral scores and four czgnltlve scores derlved for the PIay- -
ground Problem.‘ T SRR P '

PR
. .

Wl - The Playground Problem was admlnlsggged in 1972 1973 1973-1974,
sl " .| and 1974-1975.. The Pichic Problem was“administered in.1974-1975. Un-
* fort \ately,- Dr., Shapiro has never reported on the 1972-1973 results
and the information gained: from ‘the ‘later testing is limited. -Analysis
carried out on the 1973-1974. Playground Problem data.ylélded no signi-
ficant difference among_the groups of classes for any of the. outcome

' . j' . L - . iy

< . -

o B - SN S L . ) :
T oo *Arthur K. .Ellis. and Allen D. Glenn, Effects of Real and- Contrlved O
Probiem Solvzng on Economzc Learnzng (1n preparatlon) : j-ff;.‘-;[‘,ﬁ‘

LY

Arthur Ellis and  Allen Glenn of: the Unlver51ty of Mlnnesota a n;stered'}jl
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'_small amount of testlng tlme'avallable and _
‘_ables were more tangible and,less hypothet cal.» The scorzng protocol

?:4“pre§ented morxe optlons for choice. Students were pres

v
L

varlables. In the view of the Bos h Un;versxty evaluators, the best -
explanatlons for these results obably "lie with the unsatlsfactory
ltestlng procedures and with the instrument ltself "k -

»

The analySLS of Athe 1974-1975 Playground Problem and thé Picnic -

S Problem.data also yielded no sxgnlflcant differences -between the - 3
- -USMES -and -non-USMES groups. The report on these analyses again ques=—.
. tions the" appropriateness\of the . 1nstruments. The" evaluators con-
.icluded "the more objective 1nstruments to- measure problem solving
',skzlls are Stlll too unsophzstlcated to glve an aceur&te readlng "**'

S e The Playground and Plcnlc Problems presented students wlth larger,an;i;R”
oy more complex prbblems than the Notebook Problem and ones thought to
‘be of more intérest to .students. In.these ways, they resembled‘the

'real problems of USMES units more closely than_ the. simple Notebook

the Notebook Problem was; it could be'more

for the later ‘problems was also . more ambztlous and more” removed from

- .

 the data itself. . Lo .

For these reasons, our best alternative for developlngsan appro- )

) pr1ate ‘instrumént seemed to be continued development of an "Assessment

of Problem-Sclving Approaches" (or APSA) , .which-had evolved from the = -
Notebook ‘Problem. : The APSA, as orlglnally created in the fall ‘of 1975,»
_presented students with a more: carefully scripted notebook selectlon -

 problem. When revised’ for field-testing in the fall of 1976, the. T e
: AP ‘was still basxcally a consumer; research problem, ‘but’ students sg}j. \:'-*
SRR S N

were asked this time- tg. dec;de whlch of- Several EenCllS they thpught

R the;r school should buy. for students to use. - Students, especlally

_younger ones, were found to be more lnterested ln penczﬁs and’ penCLls

.ples of the penc115 and encouraged to "look over" the: penc11s and. to f,,_;
test’ them ‘'in whatever ways they saw fit. They were told that the - :

. school would buy $10.00 worth of pencils, and they were shown the ~ _
price ‘of -each pencil. (To maintain the realism of the problem situa-* -

tion, . after.the testing was completed we did supply each school with ‘\'
$10.00" worth of pencils selected on the basis of the students'.choices:)
-Students were also asked a number of - questions .about how “they decided

. on_a ‘\pencil, how they would convince. others that their choice was the ;

best & related issues. Thedr respgnses were tape—recorded, and the
admlnlstra%or (a member of the USMES.research staff) took notes on
their investigations.- Typlcally, the testing sessions took about .
fifteen minutes. —_— B : .

o Tee S s
"¥*M.H. Shann, An Evaluation‘of Unified Science and Mathematics for Ele-

mentary Schools (USMES) Durlng the 1973- 74 School Yeaf. Boston Uni-

versity, 1975. - X T .
. e -~ B . ; . ’ - .
**M_H. Shann, N.C. Reali, H. Bender, T. Aiello, L. Hench, Stud Ef-

fects of an Interdisciplinary Curriculum for Real Problem Solvzng

The 1974-75 USMES Evaluation. Boston University, 1975 o A f;:l”

- -’ o .

istered as real problems while ~ - . . -

e problem and itS»varif 'h‘;__;;‘_

ted with sam—; & ?J?f"




"zmprovements. We recognized that
_which were/ not - fully standardized,

. T - - i
> . - . . . R . . .- . - L oS .
ER - e - . R B L

of the '1976-1977 USMES. Studeént Study. pThe students came from classes,
grades 1-6,.'cheduled to do USMES thls “school - year. ’They were select-

: Whlle ther was a ccmplete scrlpt, we dellberately altered a .
ew parts of it uring the f1e1d-test1ng to experlment ‘with poss;ble

ut the expeériments made 1mportant
the instruslnt. Theylshowed, for
ticent when.tested three at a, txme

contribut’ ons. to the development
example, that students were léss

L This strategy thus produced more inidrmation than testlng students in- -
‘d1v1dually, whlle 1t also allowed for testlng a larger. sample of stu-.g
“dents. - Furthermore, ‘we found ‘that 1t was easy for the admlnlstrator S
... to note differences in students strategles, such as the- number -of
,penc1ls they wrote W1th or . the .reasons ‘they gave for thelr ch01ces,

-.even. when severaI'students were worklng on the APSA/at once. Student

R “THE PENCIL FROBLEM: . PRESENT VERSION g

f;responses also suggested a number of refinements in the wordlng of
;n:questlons and ln the materlals wh1ch the students saw and used durlng .
. APSA se551ons. - . R : . e

'
-

1

Ce Students' responses to the APSA questlons were transcrlbed and
stud;ed primarily to suggest further revisions in the ‘instrument.-

- Overall, however, we found that students were. eagerxr ‘to work on: the -
'f‘problem of ch0051ng pencils. They ‘also -expressed conf:dence in their. g

lablllty to make good recommendations’ about ‘pencils, and they were able-'u
to make .their choices wlthrn a reasonable amount of tlme (Most_stur_;._
dents took 3 5. mlnutes ) ;ii T ' - . - '

P ol

.

The sprlng ver51on of the 1nstrument, whlch has come to be known
as the Pencil Problem, con51sted of the attached script and a number

'l1of other materials. Six brands of penC1ls were used--two 15¢ pencils
. with $#2 leads two 15¢ pencils with #2% leads, one 8¢ pencil with a
" #2 lead, and one 8¢ pencil. -with a ' #2% lead. All were national. brands.,

painted yellow with pink erasers. The pencxls were arranged in a dis-
play box which showed the price of each c1l, six of each brand were
included, three of which were sharpened “three unsharpened. QCrap

paper, rulersq and hand-held sharpeners were available to students. 1In

addition, since most students in the fall seemed to overlook the $10

.limitation on the purchase of’ penc1ls, we 1ncIuded a small sign with
the figure "$10" and a picture of a pencil- among the materials-in front
'of students during their 1nvest1gatlons. (See attached 1llustratlon

of Pencil Problem materlals ) )
.’\.. . . . A

As 1nd1cated in the scrlpt the last part of the instrument in-

* cluded a'ﬁaestlon about erasers. For this questlon, the sample pencilsg
were removed from the table and a box.containing five types of .erasers ° v

and a "$lO" 51gn were oresented to students. \(An illustration is

The fall freld testlng 1nvolved 125 students 1n the four schools-.?f

se alteratlons would produce data’'® -
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3fattached') The flve types were a 35¢ soft plnk eraser, ‘a 35¢ hard IR
PR red eraser, a" 35¢ gum, eraser, a- 25¢ ‘ink and pencil eraser, and. a 25¢
- . .white plastic eraser. The purpose. of this’ part of the instrument was L
T fto provide. a ‘crude indicator of Jhe reliability of the lnstrument -
.across dlfferent consumer researEh problems - »4 :

- -]

e

. Three students at a time. worked on_ the. problem.; Bach' student ﬁﬂ'ﬁ"
S, was asked to respond verbally to” the followrng-questlons, over the

course of the Penc11 Problem sess1on-\”_ﬁ; v S T e o
- l;ﬂi‘"Do you thlnk klds can give (pr1nc1pal's name) good o

N ;adyice. about whlch pencll to'buy’“ EaE -

& \ 2,'ﬁ'"How w1ll you dec1de on a penc1l°"-“iy'im" v . R

i ot AR S N

st 3.0 "Whlch pencll do you thlnk (prlnqapal s name) should ) -
Tl T e fuy. and why"" LT . S T
AR PR :_ . TR '“'*f.‘:

RN S : “How would you try to,conV1nce other students that & '

'q-{f'-"f R the.penc1l xou chose was “the best one’"

. o Ss;v What would you do-£0" declde which" eraser (he/she)
':f‘ f“ should buy7” o : ST . S

. - 4 . :
" [ LY . P . . P .
. . . .

- S . - -

- _T»;The students ’responses were tape—recordeg and they were also asked to
S 1ndicate thelr chqgce of penc1ls .and’ their reasons -in writing. ' Their
' ' ,wwrltten responseS'were glven on-an "Advice to Principal" sheet (at= - \.

SRR tached)., Student behavior. was o 'erved as they worked with the. pencils"

'“{'”' and the obServatlons recorded on observer s sheet (also attached)._
- _! - The Pencil’ Problem was admln' tered in April and May 1977 to 336 _
" students’ in the four schools of e 1976-1977 USMES Student Study.

Each - student s verbal and wrltten responses were coded on codlng sheets
(attached) - designed to cover every common type of response. _Observa-
tions of student investigations were also coded. For the verbal re-' .
sponses, two different coders listened to the tape record1ng for each
dstudent and then 1ndependently coded the student s responses. Coded
responses were entered 1nto computer files.

The ways in which the coded responses were scored. and analyzed
are described in the report on the Student Study. Brlefly, three out-
comes were. examined: :

. . . . o ~ -
t ® Total Number of Factors Con51dered ' o RS
' -(How many of: nine crltlcal factors do students mentlon,

: ' at any .of several points in ‘the Pencil Problem session, -

. when disc 1ng the- quallty and cost of pencils and ’

) erasersiL 'hkw _ ," L R ' | :‘.,.“I'

vestlgatlons Carrled Out . L 'i RS B ’éﬁ )

e humber of

. erase w1th°'f

xy out?) - . “ . “ﬁ*?Q?y o

1 r
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.- 67-[ﬁResponse to "How Wbuld‘!ou Conv1nce ‘Other. Students

" ... That the Pencil You Chose. was. the Best One?" ., . .
" ' " (How many factors would they ‘tell or show. other - stu- -
‘dents?' Would they have other students try them out? : .

-'HNQ' .ﬂi »Wbuld they ask other student :- oplnzons’) ;;‘[.-*'"t; L

”>Q.nfs?g-'g-fy_t-»f ThlS is not’ the only possible méthdd’of scorlng Pencil Problem“'”
T ‘5"¥ responses, however. ° ‘In fact,: other me is . ‘would probably be*more
' approprlate for: diagnostic uses of the Lnstrument.- To date ‘there has
3 not ‘been an adeqnage ‘opportunity to explore other scorlng methods,sanq
et * "~ -users of the Pencil- Problem need to determxne ‘a method wh;ch 1S'Qﬂ
‘v .. ..appropriate fog.the;r;pu;goses. e T o
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" ERIC: /
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\\Hnmwmw

; - Start tape.
" Write ¥full names and
T ages on.obse
'sheet.

r?ers.

' Point to s10.00°

>

sign.

PENCIL PROBLEM SCRIPT

HELLO MY NAME IS (name)..

AND HOW OLD ARE YOU? .af

I AM INTERESTED IN HOW STUDENTS SOLVE PROBLEMS~ HERE

Is THE-PROBLEM WE WILL BE TALKIEG ABOUT.

YOUR PRINCIPAL,.

Is WHICH PENCIL TO BUY#T
OVER SOME PENCILS AND THEN SAY WHICH ONE THEY TBINK A

(prxncxpal s hame) SHOULD BUY AND WH!

.'\,,

- g °‘ o ’ o s
WHAI KRE vous. NAMES? SRR
i 'flJ;LQf _n‘f S R
- ‘7_\__f:~ 3 .
(name), Is: GOING TO SPEND $10.00" 'TO. BUY (-
¥

. .

.....

PENCILS FOR YOU AND OTHER STUDENTS TO USE. ”IHE PROBLEM

I M ASKING LOTS OF'KIDS TO LOOK

THE'PENCIL HE/SHE

CHOOSES WILL DEPEND ON THE ADVICE YOU GIVE HIM/HER..”

BEFORE YOU TRY TO DECIDE ON A PENCIL, LET ME ASK YOU THIS.V

LI

- Ask each student.

Ask each student.

Point to pencils.

Point to prices.

e .

U

) ABOUT WHICH- ENCIL TO BUY°

YQU THINK,

so.1* LL ASK EACH OF'YOU.:; ,“.ﬁ' ',la j* S

ABOUT WHICH PENCIL TO BUY‘

s0?

® O0.K.,

NOW TAKE SOME TIME TO LOOK OVER THE PENCILS
WHAT (prlnc1pa1 S name) WILL WANT TO KNow.

WHICH PENCIL YOU THINK (prlnClpal s name) SHOULD SPEND

NOW,

HOW WILL YOU DECIDE ON-A: PENCIL

1

@
T $10.00 ON AND. WHY° i

H §E ARE THE SIX KINDS HE/SHE IS THINKING ABOUT

I D LIKE TO HEAR WHAT EACH OF o

(name)

HERE IS HOW MUCH EACH KIND COSTS.

YOU CAN USE ANY OF THE THINGS ON THE TABLE.

SEPARATELY OR TOGETHER—~WHICHEVER YOU WANT--BU?/QOUIDON'TOf

HAVE TO AGREE ON THE SAME PENCIL.

YOU'RE WORKING WITH THE PENCILS.

FEW MINUTES TO DECIDE.

. -

{

(] DO ‘YOU. THINK KIDS CAN GIVE (prlnc1pa1 s. name) GOOD ADVICE

I

LI. wny DO’ You THINK

~

‘(h,ame)_i’.'G-

THEN DECIDE

%

IT'S O.K. TO TALK WHILE

. .

énikxéisdbfi'ﬂ

YOU CAN WORK -

SO GO AHEAD ANP TAKE A




S . - | _— : o

\ .‘_-> B ' i N ’ . - v - N
(Record students actzons on observer‘s form. It s‘best Lf=you seem to be o .
readxng, wrrtlng, etc. 'Wait until the students seem. to have~f1nzshed exam- f f'

-ining the petczls before'proceedlng w1th the questzons ). '

-

o . o . :_ >’ o, HAVE YOU PINISHED’ ... Oa En, NOW I WANT TO ASK EACH OF YOU

R T PR © :. WHICH PENCIL YOU THINK (prznczpal amg)‘SHOULp‘BUY AND -

Ask each-SQudeht- I"WHICH PENCIL DO YOU THINK (prxncxpal s. name) SHOULD BUY,-

P (name) . \l WHY. DID ¥ou DECIDE ON THAT' ONE? rg,f:f—';.'5;f7

_>
YRS

s Y Y give adviceits @ NOW, WE. HAVE TO. LET (prznczpal's name) xnow wa:ca PENCIL .
Tiomen - = 0 Upeincipal™ sheet("to. | ) :L%
s, each student.” p _you THINK HE/SHB SHOULD BUY AND ‘WY, so WHY DON'T YOU - s

cesT e ST T'-_Q IR WRITE DOWN YOUR IDEAS ON THESE sasnrs.»f. _;fﬁ

',{;nggg_;z/:gg part. j;:cazcx OFF WHICH PEN&TL YOU CHOSE UP HE%B g’

Polnt to bgttom part. THEN WRITE WHY ] CRSFE THAT ONE DOWN HERE YOU DON’T l{“i

L %,_‘ DR T HavE TO WRITE SEN ENCES.,YOU CAN JusT LIST YOUR IDEAS ff?f -

B ST Tl
R TS T .-.;,~:' AND YOU DON T HAVE TO FILL UP THE WHpLE PAGE. WRITE YOUR

e T o ' - NaME: AT 'THE BOTTOM.-,V# e S e e e~

. o Collecx “Advzce to ’ . S S S L P

-5 sl T Principal”® sheet. - - , L D S

s o Ask each student. @ NOW, LET MEASK you'THIS..*HowwWOULD*you-tRY TO CONVINCE . -
LE T e . > ¢ . OTHER' STUDENTS THAT THE PENCIL you caoss WAS THE BEST o

, f- . ‘ ) - . . . :i . . Vj- ‘_ . ) \_ONE‘ "; (name)b o - . . . R .

- . A N FEETER . = .' . 0 Y- . A\

S Lo “-Dlsplay erasers -.-NOW, ONE LAST THING. HERE 'S A DIFFERENT PROBLEM
- ° , . ‘and $10.00 sign.
PR . v (Prlnclpal s name) IS QE-//?HINKING ABOUT BUYING $lO 00

«

WORTH OF ERASERS FOR STUDENTS TO USE. THESE ARE THE KINDS

-‘j o ' THAT HE/SHE IS THINKING ABDUT. WE DON T HAVE TIME NOW FOR
lizij- ) . YOU TO TRY TO CHOSE ONE, BUT IP YOU HAD AS MUCH TIME AS L

. L ’T_ . S| -« - ~ L
- s A 5 N _YOU WANTED, . . - . . - - ', . _ A
Lo . '3 PR - . . - . =

Ask each student. . WHAT WOULD YOU DO TO DECIDE WHICH. ERASER HE,/SHE - SHOULD
T

, R >) © | BUY, (name)? - ;ﬂ < N » ‘ f
I AT ®.0.X., YOUR IDEAS HAVE BEEN A BIG HELP. -YOU SHOULD, BE HEAR-
[/ 1 ) i - i ) .. -
SIERIN -/ - .. . ING ABOUT THE PENCILS IN A COUPLE OF.DAYS.._ THANK YOU.VE ,
3 Taes L SR N s g e . T S 2
T R A L N
S, ' RSP IR T
: - - - < Yo .'_’ -
. e ' . JSL.:b_' : g' - . /

ERIC - e
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‘Which Pencil To '.B"Y?"- |

rD.L Dlxon Txconderoga #2 5/10

-]

D 2 _ J.xbn Txconderoga #2 ".

-9 -

D 4. Eberhard Faber MONGOI. #F
D 5 Eberhard Faber Monéor. §2

D 6 Eb’erhard Faber #2

ra




Apprx.- No. written ﬁith

Apprx. No. erased with
Apprx. No. sharpenen

«

;What he/sne wrote. *

-

,;T_name(s)‘ y-

-

”What he/she wrote

“wi,
2 "
s

chef_"investigations”
- caleulating
“ . dropping
=E PPing.
flexzng pencils
e meﬁguring (what & how)

: Other

__other (specify) l‘

’

Apprx. No. written wiﬁh
Apprx. No. erased with -
A%prx. No. sharpened

 &__name(s),

lines+

# —
<

plctures L
numbers
__other wrltrng (specrfy)

:vi:,
ke <
.

1nvestigations{

calculat;nq

dropprnq ‘,, e

___f1e§1ng péncils _
__measuring (what & how)

|_;Jotner fspecify{

.8
«
N N |
1
, o
S P
.
A +
) N
N N
3
ff : a >
- o
. P J
l“"{ e A

LA

4

. . . .
iy * . . oo -
-~ . g r

’

Y * e
. , . 4 . ’ ) rl

PENCIL PROBLEM OBSERVER'S SHEET scaz ‘ DATE TIME
. R TAPE §
s . ¥ . - v R e Lo "
NAME: -~ " NAME: . ‘ ’ - NAME' L
| : - W : - ‘o ~ )
AGE: ¥ AGE: AGE:

Aizrx.nNo.iwritten-with

’ .

Apprx..go;}sharpened a

" |what he/ske wrote: .

__;name(s) '
__lines -
___pigfures
B __numbers. .

___pther‘writing‘(Specify)'

. .

rx. No. erased with

Other-finwestigat;onif e
. Y ’ "\ .

”“Ealculatinq
dropprng
.f lexing penc1ls\ .

___neasurzng,(wha;‘& how)

__other (specify)

.
L d
i\
K
<. ;
Lo ' L -
> N
A
1
’
v
» -*
. _‘
4 !
- -
.l:
1
A .
T Y a
I3
Q. L] -~
o
. >
T S

-
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‘FESPONSES TO % YOU THINK KTDS CAN CIVE; (principal) 600D ADVICE ABOUT mcn PENCIL, Tcrstm o

S R o . . L] o &
o . U B ’ L
. s o : . WY
T ’ . ‘ ; S
. ‘e i ' . . . v
-. ' Q ' L1 ‘-
. Lo . . .
. - ? i
= B ) . . o
- . L . . ‘ % - 5 L
. o O ry E 1

1.

2 | :
3, Tt depends/maybe

. "YES™ REASONS

—“‘F“-h

: .5;

6.

E

3

-Yes " . . ‘.' 1

’!.9

Kids use/wite/work vith pencils
Kids need pencils

| Kids want/like pencils

7.. Kids know ABout. pencils
-8, Kids have more/”better ideas/are
. ‘QQ‘. Kids can find ouf]tm tof,_;

LAt

10,
Prmcipal needs /would like edvice .
. ‘Princ:.pa. mght get wrong pencil

.,J_

Kids can tgll/shov principal

M A
.I‘ . )
. ' P o 6. . v,
' -13. Kids went tb give adviece . "\ -
! 1 s, X o P

LGN .
N by
' e

’/lh._ .Séme,pencils,‘break/f,eel bad/are _

"+ too dark/light/thick/thin/etc.

| "no" REASONS

', Principal is ‘ouy’ing 80 he/she :
‘should dectdé - |

: \Principa.l vould kﬂow e.bout price
}Mi(s would choose’ dif!'erent pencil

ll

b

5.

than principal

Kids would choose wrong pencil

Kids would spend too much

6. K.lds argue t00 mch .

"I1~ DEPENDS MAYBE" REASONS

AR

8.
10.

Dépends on ‘the pencil e

.D'ep.ends on kids' ,ége- =

Dgpen'ds. on Eidg'f":xpérience .
Depen.d,s on hov smart they are’

I

ormnmsons SR SRS

1y Dirrerent kids 11ke dirrerent pencils

2. If principal gives them t us, ve vou't
bave to by them -

3.1 hgve same of the p_encils. o

LI

P >

.

S

i . '_.,.o . ' L ‘L‘.Q-~ .;’-
L. »-I‘dém't know iot sure, etc. I

| s }Unintelligible)

I
Ke - fe . M
. . -~
. . . . . . ¥
. - .
. =k
e
. - ] Lt
. . X ]
" ~ .
L B ¢
..
N
w
/
. ~
R
X -
- - - e
t
- .
} ‘e



3 . “ * N et~
R ’ . B
. ': - e . . e . . &
L $ «+» ' 1 STUDEN'S NAME
' ’ RESPONSES Y0: 504 VILL Y0 DECIIE ON A pmvcrf,v < &
: L3 ) . / hd :
 FIEST PRAISE B I ' 3 | MORE SECOND PRRASES '
T la ' choose/pick/take/declde on the | 1. Writes/works . o, |1 Has a"good lead ! ‘.
L . o : ) S B .
i< “one that... @ ’ 2. Writes/works well/good/best/nice | 2. ‘H&s 8 #2 lead o ,
e g’" verb) The one tm‘/ HUEE s untesdak 0 - [3. Hese stigng lead/von't break
. ‘ . LR .- ‘ ".v . ‘lf‘ K ‘ ) . .
3. It depends on... . Writes llsht ‘ — — ¢ ,
W 14 sixeglfind/look fr one that/ 5 Writes med.imn/not too light or da.rlq . — _ §
- _.whie R \
5. 1'd see/ind-out 1f it..,. . 6. ‘Wmtes smooth/fioe__sn { scratch L, Is good/right §1ze ! o
6. .I'd see/find out how {t., T. Writes easy . < 5 Is :lox_:g/big ' o t
‘T. ' I'd see/find \out/lodk at what it.. é Writes‘.neat ‘ o . 1 .6' s th“k/f“ ,
8. I like.. ‘ 9. Writes small/thin T Is thin/skinny-
- - } ! /4 K D “ i ) ' . .n’~ ‘!_ Iv\ ..
e - - — -
e . 10. . Sh&rpens , v |8, Pencil is strbng/won't brea.k/won't ben&
- 111, Sharpens well/good/best . ' 9. “Has good wood ' '
12 Sharpens nthout bree.kmg lead . [20. " Penci] lasts long - ‘ ' o ’"‘
0. I'q ,‘!'?it e with then /ﬁse then 13. Sharpens wlthout chewing up wood , . . '0 - o
A T ‘ . ' Feel ‘ oL
{t: 1'a sharpen tﬁem ‘ , . 11. . Feels good/is comfz;table
L . . . v . | p
1. I'd erase vith then . |1k, Erases 12, Is pret'ty/]l.opks good /has good color
12, I'd méasure theizi- _ ﬂ 15. :i:sszi well/sood/best/has a good 13. Is sherp:
v . . N '\ ' N ] h. ‘A -
1. I ben&them \ SRR g Tl . N B Has good name \
" : - 48s a big eraser "L pS. Is good quall‘cy '
1. I'd hold them/"eel then o 17, Erases clean » . ,
15., I'd ask other kid L L(* Lo 6. Tsbest LT T
A I er» St . SRR L 2 I Erases without crumbs : D .
Ty ot ‘. . : '
. I. d try them out/test them . 19. LEr rases without tea.rmg pa‘per ,
17. -I*d ldck them over . . : ’
A _ — OTHER RESPONSES ,
hl ‘ ° ] , ", ' Sy
. 20 CO-Stfc’ . _ 17. (Names a specific peq_cil) oy
: 2L C?Sts less/cheapest/lovest 8. I don't know/mot sure; ete. -,
- 22. Costs morefexpensive _ | S
- — T 3. Costs B T L 19 fUnimtelligiblel |
. o ah. Costs 15¢ --~.4 _ N .
> 'I.' o " . . ' . ' o 1 ! : ‘k' .. ; . "~
' \. ’ » & - . ' ‘ \ - .'\.>" ) . i \
. ~' : : . ' R . \‘ ) ’ » . . . )
! A "_ / . ~ . "‘ .@ 3 v . . . -;E .
C 83- ' -
. _'. .’ - " B ) “ ‘ PN | 3 "
.4 - -
CAY. ) . £\ ) ;ﬂ, A
A . \ ) . T .
. v L ' , ' 3 ’ ) s
- "P-, "/. a \ ° ,H’_‘



. ,"'\". ..’ - - e
A y . 'l"“ .
»Cmm'ter l,‘i: fron g L “ B ~" . ENT'S NAME (‘ ' ! .
_bchinelz TN L i S P T P
. RESPONSES 70; WHICE PEBCIL DO YQU 'nmrx (m'indpa.l) SHOULD Y, A wmn LT
Pmn.cnosm - ERASING * -, . T T -:8 sm: A R R
, l ‘Dixon Ticonderosa »2 5/10 (medium) 1. B'ases well/gocd/clean/good eraser I ts good/right size: ;'.. R 1 :
-2, Dixon Ticonderoga. #2 (so!‘t) \ 2 Eraser is strong* ., .. 12, 1s long/bia L TR
'-3' Green‘-Rite fr . 3. Eraser is big o L i 3, Is short/sma.ll T e
b Boerbard Faber WoweoL 47| b, Baser 15 pit’in yell, A b Isteew/at
'S, Eberhard Ffber MONGOL #2 S Eraser. doesn't -came out ' 3 5. Is thin/skixmy o
6. Eberhud‘fa.ber R | 6 Eraser doesn't vear down Y OTHER DESCRIPTIONS ABOUT mcn.o I
wa;ﬂ_ns S ;| T. Eraser doesn't “eave crumbs . '|" 6. Pencil is strongfvon’t bree.k/won't bend
e Wri\ees/wbrk_s well{-go/oj/betfer/best/ * 8. Eraser doesn't rip peper/make holes | 7. Pencil lasts ‘long/von't be used up qnicm ‘
nic ‘ ‘ . o
8. q d/ hest/ : o | 8. Pencil Bas .good vood o :
aws wb.u:/ ood/better best nice . . ’ N '
8 2 e e S 9, Feels good/is comf‘ortable ,
. 9. Vrites neat . S, o . ‘ L
« | cosT . ) .o RUR Is. pretty/looks gOOd/has good color ..
10 Wntes easy - T A : . : L
- o 9. Is low/cheap/inexpensive/less . T sharp. . P ¥
ll Writes smooth. . BRI ‘ R S 1 B o
v | 100 Is high/expensive - .. - 1'2 Has good name, - iy S
12 Doesn't scra.tch/d1g intcs paper . ) AR v ’
1, Is 8¢ - : ST A 13 Is good qu&hty/good/great
13. Writes, small/t"xin/skinny R e
] 12, Is 15¢ . Y (Names bad thmgs about other pencils)
J,h Writes thick/fat ' ] e ' : :
oot -1 13. Is a good ‘deal N .
15 Writes llght/no‘ dark s . . : K ;
16. Writes dark/not light . - e s
. e. Rov.oent Lo ' |/ UTHER RESPONSES A
17. Writes h : S \
: ; prestew oo ool 07| 15, 1'm used to 1t/have used it 8 lot
18, Writ dium/not too light or dark ' ' .
g0 FIIVER T funfnot 100 1ight or dark | ), "o o ood/best lesd . | | 6. Tltke it
" o . .
,19. Doe§n t -smear | L |15 asa 42 e | _
16. Has strong lead/lead doesn t ‘oreak . ' . ¢ i
: : - 17. Has bard Lead/not £06 soft \ — e T
SEAR—P.WIN.G . 187 Has, soft lead/not tog hard _ e A ':_'"". AR
203h&:’pens well/. good/better ¥, Lead lasts long/von't vea.r down»fast 17\ I don't Img';:/hot sure, g¢te. -
(2l. Gets a sparp polat - . 3‘- R : ,v_(n A 187 (Uniptelligifle) < Lo
22, Lead doesn't ‘-rea.k' : — T, e S B
23 Lead, doesn't f\all out, ) g . L L
{ R . : . : E
,2h Wood doesn c*mole/gﬂt chewed ul\: ' SRR . . S
. o e ‘ . R
] ﬂ “ p . , . ) . .
. . i 84 - 4 o \i L




' RESPONSES T0:

-
+

R STUDET'S NAMZEI

HOW WOULD 10U 'I'RY 0 CONVINCE OTHER STUDENTS' THAT THE PENCIL YOU CHOSE WAS THE BEST ONE’

' FIRST PHRASE T seeom pimase B
. 1. i teld then/I'd say 1 (about how it writes) | o -
b1 shov them... 2. (about how it sharpens) R
| 3. 1M c.o'mpare..: - 3. (abolit_pow it erases/a.bout eraser) -
( b o tirst phrase L (about its cost) |
o ' 5. (about . its lead) |
L ~ | 6 (about its size)
//2 ‘ v ‘ o o T (about its feel) L
L T " | 8. (about pencil-breaking) :
o e E \ x -."‘ 9. (about hov lénghi%'last's)f .-\v-_'\}
. . | 10. (about how gooa it is) |
. K . 1. (about dl*‘ferent ponczls--nothmg
, : . specn‘lc , .
N 120 (about . NN
R L Y —
\ 5 &
5 14 let tnem B - | 1 13. ‘.Jrite/use/draw with it ' o
3 I'd. Yave themfask them to/tell {hen LY Trase with it '
, o 15. Try itftest.it . T o
—— , — J' *6 Look at it-‘r S
.
T ¢ ask *hem A | 20. If/how ‘they mer'!t/what they think
B Bs d see. S ‘Of it o _
L . 21, mmg they Iike/‘think‘ :
\ *9 ‘If they dldn 3 e it.. S ~
- - | , ‘ -
Au i gy

(SN
J..'

,'3 I’d compe.re

[

R I'd try to convince tha# e
#2,.1'¢ ‘ask’ vhich they l:.ketf

L Deeudn'tmind e

A :
"
»
e
o)
-
v
d_
1Y L
1 00 L -
o
. . ,
y o .
L4 ~ ' .
!

OTHIR RESPONSES . =
5. 14gon"t -know/not Sure,ete. . - ..
6. (Unintelligible) -
.,ﬁ
\ )
' v
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. ' . | ( ) "\
' et o \ Co *
[ ARENEN LS . . . .
T T e e ] ' Do :
. ‘ B LY o
P . . [ *
) .. . \, .
. 4 ) . - t (R
s . PO oo .'
e -
. oo o _.\
ATV . ) LIV
PR .. . "

| - smnm'sm

REPONSES T0: - WHAT WGILD YOU D0 TO DECIDE WHICH ERA?ER‘EE/SHE SEOULD BUY?

cp ¥

| FIRST PHRASE .- S
-1 qhoose/pick/takg/decidc @ the
© Gmethat.l.. T

' (No verb) The one that/Ig it/How

: it: “r . .. h ,
¢ It dependg ou. '

T see/f:.nd/look for one that/
. which...

I'd see/find out 11’ it
I.d see/fmd out how>

see/ £i nd out/look a.t
it' - e ! ) . I; . :

r"I like e

e

.‘—

- O .i‘\_n.
e )

[}

1' erase with then/use them

1'd wr*te a.gd erase vith them
)r ' Ty

“1:0'.. "

1.

. \I’d messure them .+
1" behd then o
. 1.

16,

'13. oo ormac <
o SECONDPHRASE

I'd hold %/‘eel them . 5
. . . '\_

™

Y,

1. Erases /works ]

2. Erases /vorks vell/better/best

3 * Doesn't smear/erases clean .

5.. Doesn' t tesr peber/make holes

6. lasts long 'Y

[

s o R "
-
T.
‘8. Is strong -,
9. Is hard

10.. Doesn't bend.}.ob much

TIs big/lomg |

)

. g

11. Costs

12, Costs less/cheapest/lovest .
113,

Costs more/ expensive
3

1k, Costs 25¢
Costs 35¢ = .

L. Doesf't break/cnmble/fall apart .

1Y

* ‘\.4‘ -, ‘. P e
. RN Do

1k, I’d ask other kids... | _ IREREEE )
15. I' dtrythem out/test then N L T
14 Lok them over T L
4
S : ' . f - .. “;‘- ':."" R
S B . X . ) 9
8 L o 86 : .
: « ' 3
N T3

u\gm SECOND PRRASES"

‘17 Feels good/is camfortable
2.
3. Ha.s good name

h Is good quality o
5 Is best e :»3;_-“ o

'|. oriER RESPONSES o

6.'.""'('N"ames ‘a 'spééiﬁc eré.ﬁer)

7.' (Names 8 specific ereser &nd'

~ glves reasons) -
8.

9‘. ~I den't ~know]no,t sure, ete.
. ‘ .' . . . .

o T . ‘

10. (Unintelligible)

e

Is pretty/looks good/has good color '.  .

15

(Names bad things. about other erasers) L

‘ 3{;@-’



’ '/ .' . = --g‘ - - \;\: R - o ‘";,.»‘.- _ ’4‘.. .‘ \ . . . . .. | )
. / R L b o STUDENT:S TAE _ .
2 R R Y ADVICE‘I‘OPRI'\ICIPAL SKEE? - I |
- PECIL cHoSER W e B stk R

1L Dixon Ticonderogh #2 S/lo (med1um)
2 Dixon Ticonderoga #2 (soft) '
3l Green-Rite P - ﬂf

_ b, . Eberhard Faber MONGQL #F

5. Eperhard Faber HONCOL #

6 'Eberhard Faber #2

WRITING o L T. Eraser dogsn't leave c*umbs :
'i',. Writes/vorks well/good&gtter'/‘oest/ 8. Era.ser doesn't n_b papen‘make hoies
riece - ~ . D

8 Draws uell/good/better/best/nlce _f. N St
9 ites neat ‘; o ST
10 Wr;tes easy ; © AR

ll Wrztes smogth ‘ o
‘~l2 DoeSan scratch’u1p'1n¢o paner L
“ ’3 ant:a amalL/thln/sklnny

1. ertes thick/fat _

15. Writes llgnt/not dark : -
Elsﬁz?ite's: darkknoi ligat |
1T
18.
19.

Urites heavy -
Writes mediun/not too iight dr dark

Doesn't smeer

TSHARPENING |
20.'Sharpghs_wpll/goqd/bettér
"21.'Geth§ sh&rb point ~ .
22, ‘Lead doesn't break .
23, Tead doesn's tall out

24, Wood doesn's "*umble/pD cheved up |

2. Eraser is strong

| 3. Erase is big."

1. Erases well/good/clean/good eraser

. - s ] R
4 + Eraser.is put in vell .
5 Eraser ‘doesn't ccme out

6. Eraser doesn't wear down ..,

9. Is low/cheap/inexpensive/less. ;

. Is high/expensive
. Is 8¢ .
. Is 15¢ .

. Isa good .deal . ¢

. Has good/best lead
15. Ha5 s #2 lead .

1

"10
17. Has hard leed/not too soft
18. Hes soft lead/not tpolhardg
19, Lead lasts ;ong/w@g'{ wear dewn fast
y
;
8t

1

T2 1s long/big
3
b

' ';xS.iIs thin/skinny o

o lO.uIs pretty/loo}j/ggpéfhgs goqggcolbr"_"
¢ ' : | L
J| 11. Is sharp L < L R

|12, Has good nanme

|- 130 Is good ‘quality/gogd/great
lh. (Names bad tﬁgnggjgrut other pencils)

. Is good/:ight size

0 ;
[
-
. .‘f/_)
I O
et
v I .
[ -
PN )
N

. Is short/smali
.‘Is thxck/fat

OTHER DESCRIPTIONS ABOUT PENCILS
6. Pencil is\§£}0ng/uon't break/won't vend

. T, Pencil lasts long/uon g be used up .

quickly .”ft'

-
MU B e

8.“Pencil has good wood -
9, Feels good/ls comfortable

.t

B

OmEER RESPONSES B

15.. I used %o 1t/have used it & lot -
16 I like it

2

. Has a strong lead/lead doesn't treak |

"iT. I don't know/noflsnre, eté.
18." (Unintelligible) - S



ADHINISTRATOR'S OBSERVATIONS -

Student's name:

. WEAT STUDENT WROTE 19

l .Namgs..

' 2..LinESl ’

3 Pictures,; ”
h. Htimbe'rs ‘
'.--:5' Sc*-i‘obles, sq ggllé&
\:-6M Words o :Ng |

17 letters /

8., Shadings

9. Other writing

b T

* INVESTIGATIONS )55 )

.& - )

Lo Mee.sured lengths of pencils ‘
© vith ruler, -

A

. Compared lengths of pencils

by sight
3. Comparéd sizes of .erasers
11& "Weﬁéhed" pencils by feél
. §0bserved time to sharpen
6. Picked up and looked at/
‘ examined details of
~construction’

7. Pressed point to test lead

[® 3
.

‘Breaks lead

9... Smeared w.riting )
10. * Fandled erasers
- 1 Ca.llculating‘
12. Dropping
. 13 Flexing peqcils - ,-
¥

T

22, " Written v/

‘23, Erased v/

ty

e ~

— et
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‘which covered the

- was galled, the Question

BT " 'BACKGROUND. - . = ..u: % e L

In dec1d1ng which student attltudesi e most lmportant for the
1976-1977 research the USMES staff rev;e3iu -a number Qf - 1nstruments IR
used in previous resejﬂch ) Existing published 1pstrumen%s had. béen . :f t
rev1eWed earlier; both by the USMES. staff and bytth‘tBostonﬂﬁnlver51ty '
' USMES evaluation stAff, but nd:published 1nstrument had been found.
articular . att:.tudes ‘most rehvant to e USMES type
P oblem 'so ving. Howevér, some of the items use " by the USMES
973 district 1mplementat1on experlment in Lan51ng,

. -

“jMichigan apd by thgq Boston University-group in their 1974-197%pgvaluaf

sugge ted topics which might be of 1nterest
Eventually, the USMES staff agreed that four types of attitudes

should be studied in.the 1976~ 1977.research. (1) attitudes towards '
"working on real problems and produc1ng effective solutions; (2) = -,
attitudes toward group interaction; (3) attitudes towards specific . .
problem—solving activities (like working with numbers,. surveying, _ L o
Jand writing); and (4) attitudes toward USMES (for students with - S B
.USMES experience). These categories of questions were thought to’ L
cover the main attitudinal goals of the USMES program-and also the . _ 3 ‘
key attitudes which might affect the students' motivation ) get ; -
fully involved in USMES activities. e . __t SRR }; : .

_ The USMES research.staff, ‘in consﬁltation with others in the ‘ ey
USMES staff and with other evaluation specialists .at EDC, developgd P
a three:page questionnaire covering the' above topics, during-the .= '
spring-and summer of 1976. :A-draft version of. the questionnaire’ which S s
aire on Attitudes towards Real. Prob}em Solving ., . - .
(QARPS) was sent for review to experienced USMES _teachers and. admin- - - - .
1strators 1n Iowa, Texas, d Minnesoéta. Their suggestlons were 1n- - NS

The fall version of the - ARPS con91sted of two parts: _'(l) twenty .

. questions for both USMES and on-USMES étudents on ‘attitudes toward e h

-working on'real problems,
ing activities; and (2)

roap work .and spec1f1c rea} problem solv-
n questions for experlenced USMES students

Ay
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et A on: attltud ' toward USMES% The front page of the: questlonnalre con~ < .. "

% :f_ fi'lv‘-' tained space‘for 1@gnt1f1 atzon 1nformat10n and directions'.for stu- . —
e dents. A sample.of . the- vér letter which accompanied the fall . o

St QARPS is. attached.{ ~:"1.;. _ : w. Ty ‘-.\Ji. D RGN
e Y In the fall thirty*three clasggi'(849 studénts) in grades 1 R

. .. thr Guqh 6.-0f the four; schools in. the Student Study received ‘the QARPS.
I f ' These Lasses 1ncluded most of ‘the classes doing USMES this year. in ?”
A ‘these schiools., although very few classes Had begun _USMES: work: at the
' : time of. the fall _QARPS admlnlstratlon,'ln mid=0g er,land\several :
other classes'. the sampe:- grade—levels in ‘the sc_oolsézzzdrtually alL
students 1n ea _ass fllled outéghe QARPS..j{J

e ..?ﬁi' Inspectlon ‘of the fall results showed that sqme questlons were , .
unclear, especially: to younger students. These were reworded in the -* ..
spri\ig version. Also ‘there appeared to—be some unnecessary redun---'; O -

- dandS\anZ some ‘omitted top1cs.~ To make ‘up for this *some iof the fall - _— -
questlons were - replaced with new ones in the sprlng QARPS i : '
: -mz-: SPRING QARPS‘ ‘ T

. ® 0.
'"iF - -7 The spring version of the .QARPS (attached) also consg!ned twenty :
“.* .. ‘questions attitudes toward real problem solvzng Ele of these-f ":”T
) questions c®ntained minor changes of wordlng, and two were _
tions. for questlons used in the fall.: The sprlng ver51on a¥so con-'_.ﬁf'

‘nine questions on- attitudes towhrd USMES, and list on. ]
3 act1v1t1es, this section was intended for -AISME udents only. .. -
these questiOns was a Yuner rewording of a fall q tizn, and .
ere new to the sprlhg rsion. No cover letter. was_p;"paredl.
IJe spring version, sincevit was administered entirely by the
research staff o o o : ' )

v,
.~

- - In the sSpring, thlrty-seven classes ({1, Oll students) in grades ) .
2 through 6 filled out the QARPS. “ The sample of classes was chosen . )ﬂ/
" to assure coverage of key . varlables in the Student Study. . '

>

' .- . t\ : RELIABILITY AND VALIDITY o E ) LT

v s ) \ - ’ ) o 4 . _— -
‘ Lt * . We have ‘not been able to. conduct technlcal studies of the 1nstru-' Co

- ment, such as: formal rellablllty studtes or systematic development of” .

. :.norms ~ However, we have examined several kinds of evidence about the '
. qualltles of the instrument. None -of these types of evidence are as.
. strong as we ish. by themselves, but- they are reasonably persuasive

4 when’ conSLd d together.’' They include the obse$§22fcon51stency of
e responses on many items from- fall” to sprlng‘and airly satisfying
. C" o - inter=-correlations of responses to fferent questlons, roughly as we =

. had predicted,_' ' L‘ : - _ oL
' o ' The positive reactions recelved ¥r;m teachers qgﬁ'others'about L
‘ S -the approprlateness of QARPS questions rovides sdme reassurance about
v ' the content validity of the instrument. Responses to some of the’, .«
' " QARPS questions also show expected trends by age and ‘school. m»p- L.

-
) . - ‘ . -
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) ; A SCORING AND ANALYSIS ]
i For the Student Study analys:x.s the twenty questlons on real S
.. : problem solv:.ng were comb:.ned into three .scales correspond:.ng to the .
three types of a.tt:.tudes the J.nstrument was des:.gned to measure._ '

Attitudes Toward Work on Real Problems’-cmd Prgdhcing Ef,fect‘ive JSolutions

s I (8‘ items) - R DT
(4 ; e e "If krds show that a change is needed then grown- . . o
o S . ups w:.ll go along. : - : SR
% DT .'.,' el 3 S ) ' ' o -
- Y S & flg'are out what I'm go:Lng to do before I start S L
'.../.-.:. ,'.~l_. J‘: r— . somthlng. "V‘. . . - .-. - 3 _' N -
) i [P o "KJ.ds usually can't’ come up with good ways to solve- '_ \
. o ) problems. around school. . (Coded’ 1n. reverse, e. g., _ oL
.. . O "DJ.S gree a lot" coded hlghest ) T X . - ) \ = . -."’ :;,";‘,
et v'|. o. ‘- .- . . :.',. Lo -"; L‘._._ ..' . Y
Lo e e "Usuﬁly there is just orie way to solve a real llfe 2T -q‘ 'q?',j ‘
SRR A problem. ' (Coded in‘reverse. ) R ". R
. » _-. .\ ) ~. i ) : . “ v . . . 3 o - s ‘ .
5 *ﬁ e T e, g "I 11ke to make, thlngs better nround school.v o e e LT
L e “'I think ‘I am good at solv1ng real life problems‘. . < ( o
i. ® '_ "As. soon as’ I think of one_way “to solve a problem, T *
R . Ny I don't think. about other ways.." (Coded in reverse.) R "’
. e . ; RO . .;3’» e e L ~
: o "I l:l.ke worklng on problems that havwe mone than one < } ~ e
y S answer, . o ) R v B .. .- . R b : b
. . - . * . 'l- ‘
3 - : ) Attltudes Toward &up Interaction
e e I ¢ 1tems) S ,
e "I like 9to work in small groups with'other students_. " $ :‘
® "'I 1ike to help declde what we do in class. - _ ‘ '
ST \v j_"I .[l:.ke to wo;rk by myself. ‘ (Coded ;_J reverse.) " '
B : v I T A
o ‘e T nIf I _thJ.nk other xids won't llke my J.dea, then® I N A T L
N A keep qunget about 1t/‘k//fCoded i reVerSe ) : ST
., ® "'I tlke to ask queit\ons o \i:"' )
S, . ® "I 11ke to talk to other students about my 1deas.
;(‘-} . ; o ",I-‘like to' .
o . ideas." =
- / L 1
. A Y -




-_QARPS resulta in. fact- for 1.nformal d:.agno

N

' Lo o

B . Attitudes Toward Specific . S
. . 7 .- Problem-Solving.Activities
- N . ( ] — -'(5Iitems) -

e T like to write about m'y ideas.™ o % r

e "I llke to ‘measure th:.ngs when 1t help(s/solve refl R (\l R
-lee problems " o . - DR

~

N T A." ( PR "I lz.ke to,.make qﬁ%},ndlgrlapﬁs_ tl'lat';ﬁpw_thing!" . i{},} .

‘I found out."” -‘\";' ' .

_s . . . Lo . . R -

o = o ,f_"I 11ke to use numbers ;o ,solve real llfelproblems B
"ol “ A _ i cos a’ T

_ ny 11ke @Sg . surveys _?:o f:Lnd" but what other peeple o
. thlnk " _- ' -‘:_"; ) ( ,_..' e, ,..‘. i . T e 'i-.._‘."' ]

/
0

. ~ ‘
These three scales do not \gepresent “the, ly way to analyze 5
ic purposes it may be vl
more approprlate tO\‘L k at esptmses J.tem by *tem for. 1nd1.v1dual _ iz
‘students - and, using ansfr the class as a whole.” To date there i

has not been t:Lm td\ex loke other scoring methqs's and QARPS users

¥ VWlll want to mvestlgat her procedures for themselves.

r;
: ReSponses to the ten quest:.ons about the USMES progra.m (on the .
back page of the QARPS) ‘may ke exanu.ned item by item to reveal how
:Lnd:.v:.dual ~students or the class as a whole is’ expenezicmg USMES. .
Rgsponses to past admnlstratz.ons of similar items "are, reported on
in ‘Chapter V of the fourth edJ.tJ.on of the USMES Guide-“and may be’

. used for comparison purposes. _ _ L ° Lo
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. - . " COVER LETTER FOR FALL QARPS oy
. . . - . ' P _ " ._!f‘
A ~ t: . . . . , -
s TO: Teachers and others.who plan to use the Ques:ionnaire op A:titudes
» R toward Real Problem Solving (QARPS) NN .
V7.0, 07 FROM: The USMES. research staff S
e ST . ) The purpose of the QARPS 1s to assess some lttitudes thz_:t’ my be -
<+ . "1 v _related to students' performance in solving 'real problems'™.’ It is
f’ i ’ :ln:endu‘,for use both by teachers who want to examine the progress of

their own} classea and by researchers or curri*culum Supervisors who are .’
studying the impact of programs, to teach real problem solving. We ‘expect
- - .that stidents in grades 4=-8-will -be able to read and fill out” the QARPS

' - . /" forh om their o u in grade 3 or below may be-able to £ill cut ’
) . their ‘o¥n respoyises if their tea\her reads each item out loud. R

T ) The fi:st twenty- i:ems (pages 1 and 2) shOuld be apQ;opriace for

e . 3 . : bo:h _USMES students and students who have. done no USHES work. The last - 

seétion of the QARPS (page 3) applies to USMES students only and should
be ignored when other students are usihg the questionnaire.v . )

o -
: . Studentb ShO‘uld' unders:and tha: :he word "
' uestionnaire ‘refers to practical, open-ended’ ]
improve " some situ&:ion in_the schbol or comid

p&em as used in this™
~~1iké trying to

- workbook exercises..  For this reason, We suggest

‘ students begih to fill out the questionnaif'e.- © v
> .
~ . : ' - s
R . : Depending on your purposYs in using :he QARPS, you may. want to- have )
.~ the students provide more or-less bacHground info ation - :'han is’ indicated L

on the cover sheet. The int’ormation that—is:Teq ted will be most useful
for USMES's research purposes, and we hope y0u will include it Ain any data

~-not word problems or v
. hat you read, :he ., J
* "Directions for students” on the cover of the QARPS out loud before :he g .

-7 that you can send to-u5.(see bulow).- Wethave not asked for s:udentg names,

since 1it. often seems. best on this kind of questionnaire to let studénts
L - Temain anonytnbus. However, names or identffication numbers can be added
. LW dma’ blank part. oE the cover: -shee:, if you prefer. s .

-

B }Comments and ggestions abou: this ',’final draft" are wglcome:. In,
c - add_itian, we would ike to see what results you obtain so wegrcan. assess’
: . . the usefulness of the questionnaire. >We will be héppy to compute tallies
and percentages for you (as long as our funding permits). Please ‘send

T B comments, - completed questionnaires, or results you :ally yourself, to Dan-
[N Cooper or Carolyn Arbet:er at the USMES office at EDC. « e
¢ S L8 g
¢ : M - . ' ’ ~
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s PR ) SPRING VERSION
. & ' Qk v ..v W
) v b . . : L
‘,A' Ay . - N Tt P ' ; S, v
. : Quegtionnaire ‘on Attitudeit.éward"r_!eal ‘Problem Sdlving ‘
. [ - P : . - L .
Your name:_ |} . L .
e Your teachey's name: - - v : .
: “te .v?-; - . ' L o b
Dld yd’u as” USM_ES last year" ' ‘ : ) :
‘ DIRECTIONS FOR STUDENTS: . - S - . > o
L. ‘ Ve would like to know, what. you think fabout somé things around.
N school. - Your. answers wlll be used to6 try (to ‘make some sche il work
. h more 1nterest1ng . . : . ) /
A~ . . . ;) -
Ins:.de there are some" questlons that/ we- wou].—’%"ke you to
A answer. -This i's not a. test, and there are nQ r:.ght" answers..
s He Just want _to know how you feel. . . . - o -
. Each quest:,cm asks if ycu agree 0 dlsagree with’ _something )
~ \ther students have said. Here is an $xample for “you to try. -
: lease make a mark -through the- c:l.rcle “that goes with your choice:
> ) N - | : v
/ 4 llke to write sterles. o
‘ . QO agree a lot e
N ; . -~ . : - . T
o - (O aAgree a little .
; T QO pisagree a little
) . - . (O pbisagree a 1ot’’ . e
¢ o i . R .. .
) It may be har?to make up yo'lir mind about some guestions.
Just. pick the answer which is closest to how,you feel. DOn t.
spend too long on any one’ questlon. . »)_4 :
» . Several questions are about; solv:.ng problems." d They don t
* mean math problems or problems in work books. They mean real life
. -pro}.alex'x.si.,° llke trying o make someth:.ng you. do 1n school safer or -
4 more ‘fun. - . . .
. (% M - . e . . 7 .. L . )
e - T . N . e o -
/" > ‘ . R - ‘G . . . . -
N E - - . - . ) .. - ..
. <« If you have any gquestions, you should ask -them® now. . ’
N , . . - - o ) -: ¥’ .
! _'y:, . . ’ 6.z . CT
<, - - . . . - B
- ST ¢ ‘_ e . . 7]
- unified sciences and fmathematigs for elementary schools/edc/55 chapel ‘st./: ewton/mass./02160
A . ' _. N s . .o . - ; . - . < s
B a T3 ‘.
L3 " —— - *
~ . 5 . : \:r RN . . \
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1. 1f kids show that a change is

. ) needed, then grownups will, go

S _ along. T
. O Agree a lot
O Agree a -little
P O Disagree a little.  }

O DJ.sagree a lot

."*

,2 .I like to work in smal],é:mups

with other students. *
O Agree a lot
- . OAg:"ee a dlittle *
- O pisiagree a littlé
ODisagree a lot
3. I like to write about }rly ideas.
- OAgree a lot
OAgree a little
(O pisagree a little-
O Disagree a lot

.4, I fi.gure out what I'm going to
., . do before I start something. -
QOagree a lot
OAgree a little y
ODisa‘gree a’little  »~

O Disagree a lot N

(RN
-
’

57 Kids usually can't come up with
. . good ways éo solve prob}em-s
around school. y
QO Agree a lot
O'Agree a little
o ODisagree a little~
, ODisagree a lot -

C) 1977, Education Development Center, Inc.

ERIC ~ L

v -
Full Tt Provided by ERIC.

s

6.

7.

8.

9.

.Q

10.

All riéhts {eséﬁved.

I like to work by" mysel€f. -

around

1 .1-ike to help decide what we .
do in class.

O Agree a lot -

O Agree a little

OD:Lsagree a 1:Ltt1e
- - () pisagree a lot

Usually there is just one way
to solve a real.life: problem. :
. OAgree a lot, ’
(O agree a little
O pisagree a little"
(O pisagree a lot

-

I like to measure things when
it helps-golve real life
problems. k
N O Agre€e -a lot - ‘
Xf O agree a 1little
- ODi)sagree a little
(O pisagree a lot

O Agree a lot

O Agree a 1little
QO pisagree a little
() Disagree a lot \

AR

I like to make tﬁings bette;:

.school.
O agree a 1ot

@ Agree a little :
(O pisagree a Iittle .
O Disagree a lot -
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If I think other kids won't like

11.
: then I keep quiet about

my idea,,
. c . .. TN

; it. :
O Agree a lot
O Agree a little
O D’isagreéﬁ little

" o O Disagreera lot

I-like to aslé ‘questions.
(O Agree a lot
'®) Agreé a little
(O pisagree a little
O Disagree a 1dt <

12.

13.

I llke to maLe charts and graphs-
that show, thlngs I found out.

O Agree a lot
OAgree a little -
O Dlsagree a little’
O Dlsagree a.lot

- M o

. >

14. 1 think I am good at solving";ea;l
life problems. . )
QO Agree a lot-
O Agree a little
(O Disagree a little
o Disagree a lot

15_ I like to talk to other students
~  about my ideas.

QO . Agree a lot
.- QO Agree a little’

O Disagree a little

. O Disagree a lot

.
i

\

- + (Opbisagree a little

Zq I like working on problems that-

d - . -
-

-

16 T like tE)._us'e numbers to solve . | .

real life problems. . .
O"A-grree a lot « '

_ @) Agree a-little - '/;

- . O Dlsagree a little . \

O’Dlsagree a lot

s

17. as soon as I think of Qné way
to solve a problem, -I don't _¢
think about other .ways.. Y
‘ OAgree a lot-
OAgree a little
ODlsagree a llttle . |
Of)l,sagr-:e a- lot _ Co

I Iike to listen to other
_stud%nts talk about their
ideas-

18.

OIE_\gree a lb.t
L O’;\gree a little

L4

(pbisagree a lot

1?1 I like to do survéys to find Q -
. out what other people think..  _
QO agree-a 1ot T -
- Agree a little’ oo
= - _ (Opisagree a little X
- . «ODisagreé a ‘lot

have more than one answer. = -
OAgree ’a lot’
OAgree a little
Opisagree a little ;
* QOpisagree a lot

R
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21 I think USMES work 24. I Bon't know why we
is fun. : do some things in
"QOohagree a lot USMES. - -
QO Agree a little O Agree a lot.
- Q) pisagree a little OAgreg a little
" (Qpisagree a lot ' (O pisagree a little
< - ) (O pisagree a lot
2.1 th:.nk USMES’ work 25. Doing USMES makes me
is borlng. - " think. : v
- ‘OAgree a lot -~ OAgrée a lot
QO Agree a little - (QAgree a little .-
" () pisagree a little . () Disagree a little
QO pisagree a lot ’ (O bisagree a lot .-
. . \ N,
L . b -1 . R -
23." Doing USMES is hard 26. I think USMES work is |
work. . confusing.
- . (OhAgree a lot OAgreé a lot
‘(O Agree a little - OAgree a little
, QO pisagree a little]| = .() bisagree a little
- (Q Disagree a lot ( Disagree a lot

272. I thlnk USMES work J.S .

-

.\.

%

mportant
O Agree a lot
O Agree a little
O Disagree a little.
Op::.sagr,ee a lot -

p .

28. In USMES it?s hard té
decide what to do next. .

59, 1.would l:.ke to Bd ";
‘ more USMES. o L :

o Agree @ lot °
OAgree a little
O Disagree a llttle
O D:Lsagree a lot

O Agree a lot =. |
O aAgree a l:.ttle . B
QO pisagreé a little
O Di'sa'gree' a lot

-~

30. when

Z ;
LV
we do USMES, I usuall

~

y do thése things:

{Put a check next to the ones- you usually do.)

I

y
measure things

do surveys of peo‘jle

build things

ask c';'uestions

write about thlngs we

[
.

work in small groups -

make graphs or. charts
do math ~

help dé%ide' what we do

t

talk aabout_': my ideas

work by myself v

Thank you.






