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INTRODUCTION
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WOMINGTON MATHEMATICS ASSESSMENT

_EXECUTIVE SUMMARY

):-

. This report describes the mattlematicsperformancg of Bloomington g, 13,

and 17-year-old-students in an assessment of mathematics condutted in coop-.

eration with the Minnesota Department'of Education. Strengths and weaknesses

of the mathematics performance are reviewed and serve as the basis for the

recommendations and conclusions of this report.

This summari briefly describes the findings of this assessment. The

concerns and recommendations expressed are those of the mathematics analysis
.

committee.' Thg complete report gives more specific information and provides

the basis for this summary,'.

The assessment required the cooperation and supportil,of-all building
,p rincipals and teachers to accomplish the necessary testing. Staff members

also were involved in developing ratings of expected performance and analyzing

results. These persons participated:

,9 Year Olds

Karen Maday, Brookside
Nan Brenholdt, Cedarcrest
Rosie Gagstetter, Hillcrest
Lu O'Conne4J, Humboldt Heights
Linda Tetrault, Indian Mounds
Linda Olthefski, Nine Mile
Ardelle Hansen, Normandale Hil
Inez Smith, Northgate.
Pat Kramer, Oak Grove
Al Cdok, Olson

- Bonnie Westermoe,'.Park
HarrieVIverson, Pond
Bonnie:Holman, Poplar Bridge
Inez.GUstafson, Ridgeview
Jody Wahlig, River Ridge
Joyce:peterson, Riverside
Bev Tomes, Squthwood
JeamGesche, Valley View
Mary,Ann Goolsbey, Washburn
Jim Gronvall,. -Westwood -

Shegy Seeman., Hillcrest
Karen Schmidt, Olson Jr.
Eldqn Flatten Oak Grove.

I.

Teacher Rating Committees

l3 Year,Olds '17 Year Olds

Dave Suman, Olson'Jr.
Karen Schmidt, Olson Jr.
Jack Pensinger, Oak Grove Jr.
Richard Olson, Oak Grove Jr.
Lawrence Pearson, Penn
Cecil Frank, Penn

is Laurel Trimbo, Portland
Donald Monthriand, Portland
Sherry Seeman, Hillcrest
Judy Halvorson, Kennedy

4

Dr. Louis Cohen, JefferSon

Rod Lingenfelter, Jefferson
Judy Halvorson, Kennedy
Blake Jaskowiak, Kennedy
Harry Kitts, Lincoln
Neil Hamrin, Lincoln

Snydle, Jefferson
Dorothy Ziebel, Kennedy
Tom Lampi, Lincoln
Karen Schmidt,Olson Jr.
Donald Monibriand, Portland
Judy Halvorson, Kennedy



Analysis and Reporting Committee

Harry Kitts Lincoln Richard Olson . , Oak Grpve Jr.-
Blake Jaskowiak Kennedy Cecil Frank Penn
Rod .I,,ingenfelter Jefferson . Jody Wahlig River Midge
Don Montbriand Portland Charles (Al) Cook ,Olson Elementary,
Karen Schmidt Olson Jr. SheTry Seeman . Hillcrest

The Bloomington Assessment was direCted by Dr. DonaldWeiss'and-by
Orville Ruud. The overall State Assessment program is under the direction
of Dr. John Adams. Dr. Rosemary Schneiderhan provided our district with,
liason advice and worked with us through the rating and analysis activities.

The total State Assessment Staff supported this activity. 'The State

,
. .

' Assessment' staff includes:. lige

Dr. John Adams e

Director
Office of Statewide Educational As'sessment

Dr. Asemary Schneiderhan. Yr. William McMillan
Coordinator

i
Supervisor, Instrumentation & DeVelopment

Office of Statewide Edpcational Assessment Office of Statewide Educational Assessren:

SCORING, DATA ANA,V5ISIS AND REPORTING

All open-ended exercises were scored by National Computer SystrmS,
Minneapolls, Minnesota, by coding student responses into Several:tategories
of correct and incorrect respohses to allow for diagnosis of the types of
errors made by ,seventeen-year-olds.. A raw data tape was then created of
all responses filrom student questionnaires, student performance booklets,

school questionnaires and district questionnaires.

Triangle. Research Associates edited the_stAewide tape, built the
data analysis file and produced the'output necessary for data analysis.
TIES Research Division produced the Outputfor Bloomington's results.

data
The Office of Statewide Educational Assessment analyzed the state
and'prepared the written reports of the state resultS.

/

.

.

Orille-Ruud and Dr. Rosemary Schneiderhan prepared written reports of
the results of Bloomington student performance. 'Leacher. members of the

analysis and reporting committee wrote statements of (?erall results,
concerns and recommendations..

Shirley Mansur and Dorothy Gardner of the Elementary Division Office

and District Evaluation Office organized and typed.tte report for printing;

/
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FURTHER ASSESSMENT,

Bloomington Relative Assessment For Public Reporting is supported

through the existance of a District Evaluation Advisory Committee which

-has the specific tasks of recommendations to the Superintendent ofSchools:

(1) Areas for district evaluation

(2) Strategies for district evaluation

(3) Position statements and descriptions of
the overall structure and purpose of
evaluation through the district.

Recommendations of-the Evaluation Advisory Committee are channeled 1.

to the District,Administrative Advisory Committee and the Superintendent's

cabinet.

A description of this District Evaluation Advisory Committee is

found in Appendix 1.1.

.q
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SUMMARY.

OVERALL RESULTS

The assessment established-that Bloomrirls e good
computation skills, mathematical concepts and facility in problem solving

The 17-year-old age group had the least exemplary performance.

Bloomington students performed we'l in the assessment as judged
against the performance of others and the expectation of their teachers.

Performance of.Bloomington 9 and 13-year-olds consistently'equaled
or exceeded the performance of their counterparts across the state and
across the nation. Performance of Bloomington 17-year-olds was less
exemplary, most often equaling but not often.exceeding, the performance
of tbep..counterparts across the state.

Bloomington teachers expect high performance from their students:
Against these teacher standards Bloomington students at all levels
have some areas for improvement.

Assessment results supporting these statements came from analysis_
of student performance at each level (9, 13 and 17-year-olds) according
to student achievement within:

.1

(1) Approximately 66 specific objectives
of mathematics instruction.

(2) 10 to 15 clusters of mathematics content.

(3) Test ques;.ions also used in the national
assessment.

(4) Different types of students (i.e. boys/girls)
likes or dislikes math.

(5) Comparisons of achievement of 9, 13 and
17-year-olds On the same items.. .

1. Achievement'of_the objectives of mathematics instruction

(1) Teacher Criteria

In contrast to the performance levels expected,by their teachers;
Bloomington student performance was judged acceptable (meeting expectations)
ox strong (exceeding expectations) on the following per cent of objectives
of instruction.

9-Year,Olds

51%

4

13- Year -olds

58%

17-Year-Olds

67%



S
(2) Comparison To State

In contrast to statewide4erformance, Bloomington student per-
formance was judged acceptable (meeting state performance) or strong
(exceeding by over 2% state performance) on the following percentage _
of objectives of instruction.

9-Year-Olds 1.3-Year-Oids- 17-Year-Olds

96% 86% 93%

2. PerformanCe by clusters of mathematics content.

Performance in clustert represehting general mathematics content
(e.g. computation skills,'measurement, geometry,etc.) eqUalfed or

surpassed the performance students across, the state in the following
per cent of these clusters.

\'

'9-Year-Olds 13-Year-Olds -07-Year-Olds

100% 93% 80%.

3. Comparison pf Bloomington perfoF..bance with the state and nation.

Certain test questions that had been used by national assessment
allowed this edmparison with national results.

Comparative Bloomington Performance by 96-of items

P

Ire

Bloomington
Significantly

Al,ove*

No
Difference

Bloomington
;.'Significantly;

Mow *

goomington vs Minnesota .9, 38.7 53.1 3.2
l3 38.8 57.4 3.7
,17 83.6

Bloomington vs Minnesota 9 29.0 61.3 9.7
4 , Suburbs l3 70.3 5,5

0.0
44°

4 81.8 -13:2

Blootangton vs U.S. 9 71.0 22.5 6.5
13 68.5 29.6 l.8
l7. 29.1 65:4 .

Bloomington vs U0 9 29.0 64.5 6.5
Sub rbs l3 29.6 '68.5 J.8

J7 14.6 83.6 1.8

* Not attributable to chance in 95/100 cases:

8
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4. ' Performance by student characteristics

(1) Performance of Bloomington girls and boys.was the same at all

three age levels. (Statewide performance indicated that girls outperformed

'boys at ages nine and thirteen, while boys outperformed girls'at age seventeen.

(2) Bloomington students liking mathematics significantly-outperformed
Bloomington students not liking mathematics.

(3) High S.E.S: (socio- economic status) -students performed best and

low S.E.S. students performed lowest at all three age levels`.

(4) At age seventeen, the number of years that students were enrolled
In mathematics classes was directly proportional to better mathematics
performance.. (Students with more years outperform students with fewer,ygars.)

(5) Enrollment in vocational/technical courses was not related to

mathematics performance.

5, Comparison of 913 and 17-y2ar-olds growth of achievement

To measure growth in mathematics skills and understanding between he

ages 9, 13 and 17-year-olds, some identical questions wereused in testing

each age, level.- 'Bloomington:9, 13 and 17-year-olds do demonstrate growth

in performance. The lagest gains'are'in the areas ;of
division, word problems, geometry and algebra. 'Interestingly 13-year-ollds

outperform 17 -year -olds on metrics.

Bloomington performance growth between 9 and 13'-year-olds consistently

exceeds that of statewide students,but the performance growth between 13 and

'17-year-olds does not keep pace.

CONCERNS

Although the overall performance of.BlooMington students is commendable,

certain specific concerns exist including:

(1) Subtraction with borrowing possibly is not being mastered'by 9-year-_

olds and 97year-olds are frequently unable to recognize equivalent mathematics

statements. These are indicated as topics to be taught at-this level in the

scope and sequence.

(2) Even though by state standards only-3.7% of the'13-year-old objectives

analyzed are recognized as needing instructional attention, Bloomingion'staff

members have, identified 14 objectives in-basic skills areas as probably needing

instructional emphasis On these objectives, listed in-Chapter II, section 2:3,

students did not perform above the 50% level. expected.
+ - , P

(3) Bloomington 117-year-olds lack gufficient-Ah chool mathematics

instruction as evidenced by appendix 3.3 comparison of 17-year-dlds performance

with. Minnesota suburbs.

(4) ,Student,mathematics perforhance shows a general decrease between ages

, 13 and 17'as reported in:Chapter V, section 5.3.
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(5) 17-year-olds show needs in consumer mathematics topics in the
performance on objectives as reported in Chapter II.

(6) ,Bloomington performance,in metrics although commendable by state
standards should, be improved to,meet student needs today.

RECOMMENDATIONS

(1) Bloomington students, elementary and secondary ma hematics teacher
administrative staff and_Our past mathematics coordinator hould be commende

for the excellent mathematics program.

(2) Review and update of the mathematict scope nd sequence should be
initiated.

(3) Consideration should-be given o the i ea of establishing a pre-- 41

graduation competancy based examination desig -d to encourage continued
mathematical education and insure acceptable onsumer mathematical functioning...

(4) CcInsider requirement of 1,year o mathematics after junior high.

**. (5) A follow up assessment of mathematics should be conducted each four
years from now on.

(6) Monies should'be set aside to implement t

.1

/ '
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''CHAPTER I

THE BLOOMINGTON. ASSESSMENT PROGRAM

1.1 Background and Purpose
.

- Background

:14

Bloomington Relative Asseslisnt forms a part'ofan overall
design for evaluation. This cdAilttment to evaluation was made
by School Board action.

MINUTES OF THE REGULAR.MUTING OF THE BOARD OF EDUCATION
, INDEPENDENT` SCHOOL DISTRICT NO. 271

Bloomington, MinneseGia

Septembek 17,19.74

VI. DISTRICT EVALUATION HilboAn MOVED, 'Wen seconded, appkovat
OA the distAict to piggyback on state
wide assessment in mathematics and test
the Iowa Test 06 Basic SUM on a sample
basis in giadeis three and six and Aepont
'Lau& to the oard; and that the m.

administnation develop a pltogXam o6 assess-
ment 66 ceassnoom instAuction. Passed
unanimously.

1
For 1974-75 participation in a "piggy back" evalution of Bloomington

/ mathematics within the state mathematics assessment was viewed as a means
of accomplishing part of the relative'assesiment desired. Dr. Donald Weiss,
Directqr of Data Processing and Evaluation, acted under the direction of
the school board and superintendent to contract with the state assessment
office for Bloomington participation. In January 1975, Orville Ruud, acting
Director of Evaluation, assumed responsiblity fOr completion of the piggy
back mathematics assessment.

1'

The activities comprising the mathematics assessment occurred kn.this
sequenbe within Bloomington and the state:

4i)

STATE

WINTER & SPRING 1972

FALL & WINTER 1973

SPRING 1973

OOP

BLOOMINGTON

Description of Objectives
Writing of Exercises
Field Testing of Exercises

DECEMBER 1974 Testing Thirteen-Year-Olds
FEBRUARY 1975 Testing Nine-Year=Olds

APRIL 1975 Testing Seventeen-Year-Olds

APRIL & MAY 1975 Teacher Rating Committees.Set Criteria
of Expected Student Performance

JUNE & SEPTEMBER 1975 Analysis & Report Committee Judges
Strengths and Weaknessses

OCTOBER & NOVEMBER 1975 Analys,is & Report Committee Writes
Conclusions and Recommendations

NOVEMBER & DECEMBER 1975 Staff and Public Reporting
OM*

8

11



1

Purpose

..The objective of relative assessment is to give a.measure of 'how
well overall our curriculum is doing in relati nship to the expectations,
of others for that curriculum. The District Positipn Statement on
Evaluation describes how this assessment relates to other evaluation.

POSITION STATEMENT

The purpose of evaluation is to prepare factual information to assist those re-
sponsible for decision-makinf in the Bloomington Public Schools. Evaluation is

to be accomplished in the following areas:

f
District Relative Assessment for Public Reporting

Building Program Evaluation
Classroom Instructional Evaluation

. 0

The province(of Relative Assessment is that of the Superintendent, the As'Tistant

Superintendent in fhargeNof Elementary Education, the Assistant §uperintendent

in charge of Secondary Education. Each assistant superintendent reports on divi-

sion results to the Superintendent. The Superintendent is responsible fpr re-

port'ng the overall results to the Board of Education, Who, as group represents

the public. The Superintendent is concerned with making decisions on the alloca-

tidin of funde to set priorities based upon total curriculum needs, division needs,

and/or Program needs relative to the overall needs of the district curriculum,,

and to the generally accepted,goals of the schools in the region, the state, and'

the nation. The assistant superintendent is concerned with making decisions on

the allocation of funds between buildings and to set priorities based on instruc-

tional needs of the division and the buildings to implement curriculum.

The province of Program Evaluation is that of the assistant superintendent and the

principal within the building. The assistant superintendent is responsible fbr

directing the principal's development, of program evaluation, monitoring the pro-
cess of program evaluation and reviewing the use of the program evaluation outcomes

and decisions. Results are reported to the assistant superintendent in charge,
the teachers in the building, and the parents in the attendance area. The princi-'

pal obtains information through pro 'gram evaluation for decision -making. relating

to personnel assignment, space needs, materials, time allocation and budget develop:

ment. The principal is concerned with decisions,to set priorities to improve and

maintain building programs of instruction. .

The province of Instructional Evaluation is that of the principal and the teacher.

The principal is responsible for directing the, teacher's development of instructional

evaluation and reviewing the u61: of instructional evaluation. The teacher is con-

cerned with decisions to set-priorities to accomplish and improve instruction. The

teacher obtains information through instructional evaluation of how instruction is

meeting the needs of the students. 'Results are reported ito students, parents and

the principal. From instructional' evaluation the teacher decided appropriate 'con-

tent, media, sequence, activities and student groupings for each student: The

teacher also obtains information from instructional evaluation on the.overall

effectiveness of the instruction for decision-making regarding teaching strategy,

materials, and time allocations:

12
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1.2 Design and Implementation of Bloomington Mathematics Assessment

The design Of Bloomington Mathematics Assessment was to "piggy-
back" on the comprehensive activities of state wide assessment. This

.required, within Bloomington, extending of the number of students
tested and utilizing working.groups of teaching staff for rating and
analysis activities. Instrumentation and sampling for the assessment

was provided from the state assessment office. The instrumentation re-

quired definitiOn of objectives, writing of exercise packets, develop-
ment.of student questionnaires and the development of school question.:
naires.

INSTRUMENTATION

1. Objectives: Initial objective development activities for
mathemTics assessment were undertaken in 1972 in conjuction
with pi -lot phase activities of the MinnesotaeEducational Assess-

ment Program. This pilot phase focused on grades three and six.
Final sets of objectives for assessment, of nine, thirteen and
seventeen-year-olds were completed during the fall of 1973. The

development of all, objectives involvedinput from .educators in
higher, education and public and private schools as weJi as from
professiona.l'organizations and lay persdhs.

:The structure.of objectives remained consistent across ages,
with emphasisgiven to appropriate age categories. Each set of

objectives was written Io cover six cognitive levels. The six

cognitive levels were:4"

1. Recall and Recognition
2. Performing Mathematical. Manipulations

3. Understandinf Mathematical. Concepts and Processes'

4. Prob)enrSolvin&
'61

5. Analyzing Problem Situations

6. Appreciation

.2. -ExerciSe Pa,ckages: A team of six mathematicS,educators
developed exercises based. upon objectives to Wmeasured. 'Judy.

Halvorson,,q(ennedy and Dr. Louis Cohen, Jeffersdn were part, of

this writing team. Content validity .of exercises was established

by another .group'pf mathematics educators. Exercises were screened

and then field tested with approximately 25'0 students for each age ,

group ,in twelve schools representing large city, suburban and rural'

districts in the winter of J975, .Based upon field test results,
a'total of 210 performance exercises were divided into three
approximately parallel packages requiring a total administration

time of J00 minutes per package. In addition, three appreciation

Level exercises were included in each_package. A total of fifty-

six exercises were taken from National Assessment to provide a

basis for comparison with national,results on these exercises.
Seventy percent of the exercises were multiple,choice items and
thirty percent were open-ended.

,s
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3. Student Questionnaires: The last six pages of each exercise
package contained twenty-three questions which requested information
from students related to the following kinds of variables: (1)

grade, (2) sex, (3) racial background, (4) home and family back-
ground characteristics, (5) general attitudes toward school and
mathematics, (6) participation in school programs, (7) mathematics
materials used in instruction, -(8) educational aspirations and
(9) information concerning parental education and occupation.

4. School Questionnaires: Each school participating in the math-
ematics assessment provided information for each of the following
classes of variables related t& that school: (1) size and type
of community, (2) socioeconomic characteristics of the school
population, (3) characteristics of mathematics programs within the
school, and (4) ratings of the adequacy of facilities, materials,
and professional and supportive staff.

This data allows Bloomington comparison with Similar district
performance.

SAMPLE DESIGN

ro

1. Statewide Sampling: A two stage stratified sampling design was

used to select random samples of approximately 5,000 pupils for
statewide testing for each of the packages, mathematics exercises
used. The schools to be tested were selected'in the first stage.
The second phase was the random selected schoots. The sample designs .

for the 9, 13, and 17-year-old groups had these characteristics:

(1) A-random sample of students was drawlifrom each pop-

ulation; viz. of nine-year-old pupils, born between January 1

ail DeCember 31, of 1965; of thirteen-year-old pupils, born
between January 1 and December 31 of 1961; and of seventeen-
year-old pupils; born between October 1, 1957 and September 30,

1958.

(2) Each of the geographical reporting regions of the state
(see Figure 1.1) was represented in the sample so that the
results could be reported for each of them with statistical -

precision. These reporting regionsare'consistent with the 2
GoVernor's planning regions, with the exception t Region 1

and 2 were combined to form Assessment Region 1.

(3) A matrix sampling approach was developed to shorten the
length of individual student testing time. Each student

selected in the sample took one of the exercise books of the
mathematics exercises.

(4) Length of the assessment sessiOn,for each student did not

exceed two Iours.

14,
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2. Bloomington Sampling: A random sample.of pupils was drawn
from the entire student population: The size of.this sahple
was intended to allow generalization of resuits'y the level
where' district performance would be assessed. Matrix sample
design was used so that each student took only part of the
total test package.

DATA COLLECTION

1. Statewide

The mathematics exercises of statewide assessment were admin-
istrated by a team of forty trained exercise administrators. Paced-

.tape recordings were used to standardize, the administration of,(1)
directions given to students and (2) the time allotted for each
exercise.

Table 1.1

STATEWIDE MATHEMATICS ASSESSMENT

DISTRICT/SCHOOL/STUDENT PARTICIPATION

PARTICIPANTS '9 13 17

School-Districti 248 296 300

Public Schools 412 386 341

Non-Public Schools 72.- 57 28

TOTAL SCHOOLS 484 443 369

e
*am

2. Bloomington Data Collection

PARTICIPANTS 9 13 17

Students Selected 13,063 18,610 19,152
Students Participafing 12,160 17,249 15,696
Students Not
Participating 903 1,361 3,456

Student Participation
Rate 93.1% 92.7% 82%

Each participating student in the Bloomington schools was asked
to complete one package of the mathematics exercises. Administration
of the exercises was identical to that of the statewide program.

Table 1.2 includes student participation data for the Bloomington
schools. The table indicates that of thp students selected at each
age level, 91.7% of the nine- year- oJds,.91.8% of the thirteen-year-
olds and 75.0% participated in the mathematics assessment.

'Table 1,2

BLOOMINGTON MATHEMATICS ASSESSMENT

PARTICIPANTS 9 13 17

Students selected .600 900 909

Students participating 550 826 675

Students Not ParticipAing 50 74 225

Student Participation Rate 91.7%. 91.8% 75.0%

16
13



SCORING, DATA ANALYSIS AND REPORTING

All open-ended exercises were scored by National Computer Systems,
, Minneapolis, Minnesota, by coding student responses into several categories

of correct and incorrect responses to allow for diagnosis of the types of
errors made by seventeen-year-olds. A raw data tape then created of
all responses from student questionnaires, student performance booklets,
school questionnaires and district questionnaires.

Triangle Research Associates edited the statewide tape, built the
data analysis.file and produced the output necessary for data analysis.
TIES Research Division produced the output for Bloomington's results.

The Office of Statewide Educational Assessment analyzed the state-
,

data and prepared the written reports of thestate results.

Orville Ruud and Dr. Rosemary Schneiderhan prepared written reports
of the results of Bloomington student performance. Teacher member's of the
analysis and reporting committee wrote statements of overall results,
concerns and recommendations.

r,
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ANALYS
COMPARISON TO TEACHE
OTHER MINNESOTA STUDENTS

IS OF MATHEMATICS PERFORMANCE BY OBJECTIVES IN
R STANDARDS AND IN COMPARISON TO

2.1 The Analysis Process

Results in this chapter will be reported by student performance
on objectives, i.e. the number of objectives where student performance
rated strong; the number where it rated weak.

Interpretation Committee Classificatioi Procedure

A.committee of Bloomington teachers provided a judgment concerning
the strength or need of instructional practices based upon student per-
formance on each objective as compared to:

(1) The criteria of teacher rating of desired performance
(Criterion measure)

(2) The,performance of other Minnesota students
(NOrmatiire measure)

Student performance on eachobjective was judged to fall into one

of the fqllowing classifications:
.. q , .

(1) Strength (4). Potential Need

(2) .Potential Strength . (5) Need '

(3) Acceptable . ..

,

Approximately a 2% difference was used as a*guideliAe to judge a strength
comparison to statewide performance.

.

2.2 Student Performance by Objectives.- Nine-Year-Olds

Summary of Student Performance by, Objectives

Table 2.1 below gives a breakdown of the number and percentage of
'objectives by performance level.

CLASSIFICATION OF PERFORMANCE ON
OBJECTIVES FOR NINEtYEAR-OLDS

Classification

. Teacher Criteria
Comparison-to Statewide

. Performance

' Number of
Objectives

Percent of,,

All Objectives
,. Number of
Objectives

Percent of .
All Objectives

4 w

Strength- .

Potential Strength

Acceptable

Potential Need

Need'

TOTALS
- ....

14

6

14

7

25

,

,..,

21

9

21

11 ,---

38

32

1 .

-31

0

. 3

boo°

. 48

2

47

0

4

4

.

.

..,

66 100
.

.

66 101



As can be seen in the preceeding table, performance levels for,
. 9- year -old pupils on 34 of the 66; objectives by teacher criteria
measure and 63.of the 66 objectives by comparative measure were judged
as acceptable or.above.

Performance levels on 32 of the objectives by teacher criteria
measure and 3 of the objectives by comparative measure were judged
as, representing a potential need or a need.

A complete rating of performance is found in the appendix.

Of special interest are the objectives judged as indicating strength
on both criteria and comparative measure and the 3 objectives represent-

need on both comparative and criteria measure. These objectives and
representativesitems are presented on the next pages as special strengths
and'special needs. The performance percentages are those for the item
examples.

Performande 'percentages for the objective categories are in
appendix 2.1, 2.2 and 2.3.

4

19
16



SPECIAL STRENGTHS - NINE-YEAR-OLDS

IA1 The stude demonstrate competency in the 1:1,1:
sums alp to 18. i

BLOOMINGTON
PERFORMANCE'

TEACHER MININ1U ?1

CRITPRIA
.STATE

PERFORANCE

of basic

95.7 g0

.

.. .1 94.5, 1 '

--1

I

z...

4. Do the following problem:

8 + S =

ANSWER

IH The student will demonstrate.competency in the recognition o
inequality and equality symbols. ,

BLOOMINGTON
PERFORMANCE

TEACHER '4LNIMUM
CRITERIA

STATE
PF.RFORMANCE.

74.6 40
.

,

I 73.7 "1
,

(1, .

6. Match the symbol with its meaning:

W. ocoec? add

X. GOOG® is equal to

a.

b.

Y. g®@©®
.

is less than c. <

Z. ®®®®® is greater than d. +

.t

20

-17

e.



;40

SPECIAL STRENGTHS' - NINE-YEAR-OLDS

IIC1 The student will demonstrate competency in perforMing mathematicel.

manipulations in finding the ordinal number.

BLOOMINGTON TEACFIR MINIMUM STATE

PERFORMANCE CRITERIA PERFORMANCE
r

95.0
1

80 92.3

40'

34. In the picture below, if th square on the left is the first square,
the square with the X in it( is in what position?

'() fifth

giO sixth

0 seventh

O eighth

Q I don't know.

LIL_ILIX! I

18

21
,r-

dl
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SPECIAL STRENGTHS - NINE- YEAR -OLDS
.

II01 The student will demonstrate competency in distinguishing between

pairs of sets which are nonequivalent and those which are equivalent.

BLOOMINGTON TEACPXR MINIMUM, T T

STATE
0ERFOR1!ANCE

C

89.2

..-..."

,

80
.. , 85.2

.

1.

I
.

)

42. Which one of the following pairs of sets has the
sate number of elements (members)?

4%

0

a. b.

a

0 I don't know.

..-

,..

`l

\

I.

,

e

, -7

19

22 .

J

a

I

A

k



SPECIAL FiRENGTUS - NIN YEAR-OLDS

IIIG1 -The student will demonstrate understanding of odd and even numbers
by stating whether a given counting number is even or odd.

BLOOMINGTON TEACHER MINIMUM
PERFORMANCE CRITERIA

STATE
PERFOROANCE

. .

60.]79.6 76.8

20. Decide whether each of the following numbdrs is bdd'or even
and fill in the correct-tircle.

e,&

A. so

B. 365

C 28

D. 7

II1L3 ,The stude nt will demonstrate an understanding of the properties of,

'addition, subtraction and"multiplications by correctly indicating
.

one different sum or product of zero and any other number.

odd even I donJt know.

0
O 0
O 0

BLOOMINGTON TEACHER MINIMUM co

F T RI

STATE
PERFORMANCE

.

g6:2

.

.

. 90. . 94.3
%

1
,

.

21. Do each of the problems below.

A. 3 + 0 =

23
. 20

11.



SPECIAL STRENGTHS - NINE-YEAR-OLDS

11,

IIIP1 The-student will aeMbii?Tiaie'an understanding of the concept of
subtractign by correctly determining differences between two lengths.

' BLOOMINGTCN TEACHER MINIMUM
CRITERIAPERFO LANCt

4,

STATE
PERFORMANCE'

88.8 80

I

r

1 84.7q, 1 .

Wok at the picture below.

cli...___pENoui A

<-$4 Lt. 1_4 4 5 .6 7 9 10 1 1 12313.

CIL PENCIL ,e

A

How many units shorter is PENCIL B than PENCIL A?

S'

o
10

13

() I don't know.

24

21



SPECIAL STRENGTHS - NINE-YEAR-OLDS

IIIQ1 The student will demonstrate an understanding of probability.

BLOQN1NGTON
r

TEACHER' MINIMUM STATE
PERFORMANCE

.

79.4 60 ' 73.f3

.

O. Pete was playing a game with a spinner like this:

i

'1-

J

The spinner was divided into 15 sections of equal size, :Five of
these sections' were white, two were blue, four were red and four
were black. What is the most-likely color'for the spinder to
stop on?

Q White

0 Blue.

0 Red

,0 Black

(:) don't know.

J

111

25
22

r4

4

1



SPECIAL STRENGTHS - NINE-YEAR-OLDS

VA12 The student will demonstrate competency
making simple generalizations in identifying
a set.

BLOOMINGTON TEACHER MINIMUM
PERFORMANCE. CRITERIA

67.5 60
I 1.

7.

gnizing patterns and
mmon attribute of

STATE
PgFORMANCE

59.2

41. 'Look at the three shapes below:

I

Now select the shape that goes with these tb ree shapes.

O

I don't know.

26

.23

4

a

",



SPECIAL STRENGTH NINE-YEAR-OLDS

te

.. , -. ,e .
.

VH The student will ecognize counter examples in understanding that
subtraction is nor[- commutative.

I

BLOOMINGTON
PERFORMANCE

TEACHER MINIMUM
CRITERIA

STATE
PERFORMANCE

59.2
,

80
.

I-

.

,
I 54 . 85

. '

I

i
I

5'1. When adding, you can reverse the order of the numbers being
added and still get the same answer.

For example: 5 + 7 = 12 and 7 + 5 = 12

When ;Subtracting, can you reverse the order ofthe numbers%being
subtracted and still get the same answer?

0 Y95.-

0 nb

QI don't know.

I 0

:

27
24

I ,

1



ECIAL NEEDS NINE-YEAR-OLDS

.
IIA4 The student will demonstate competency in performing mathematical
manipulations involving fil000 the difference between numbers involqing.
regrouping.

BLOOMINGTON TEACHER MTNINUM
P RFOR.1.1AXCE , CRI71-P.V.-

STATE
PERFORMANCE

28.5. 75 ---1--

f

I_ 32.4
.

tt

37. Do the following subtraction:

1,054

865

-

ANSWER

28
25

6-



_SPECIAL NEEDS - NINE-YEAR-OLDS

III01 The student will demonstrate understanding ofInathematical concept
of.addition by ideritifying equivalent statements 'indicating the same
sum.:

BLOOMINGTON TEACHER MINIMUM
PERFORMANCE CRITERIA

.

STATE
PEP FOP2LANCE

76,8 85 74.21

. i

.

33. Is the following statement true or false?

15 + 3 = 10 + 8

0 True

False

I doh ' t know':

A

2 9 .

26

o

A



\,

SPECIAL NEEDS - NI
, -, -YEAR-OLDS.

IVG The stude t will demonstrate competency in solving problems of
. determining t e distance traveled from two odome.ter readings.

BL9OMIN 'N

P OR-MANCE
TEACHER MINIMUM

:CRITERIA
STATE

PERFORMANCE

I ,

41.5 60
p
t -.. I

48.3 [
.

9. At the start of their,trip the odometer on the Smith's Oar looked'
like this 0 HEMEL At the end of the trip it looked like
this How many miles did they travel?

0 3214

0 654

7
0 123.

0 I 'don't know. e.

30
27 .5

W.



SPECIAL NEEDS - NINE-YEAR-OLDS

11L2 The student will demonstrate competency in performing mathematical
manipulations by reading a matrix or table.

BLOOMINGTON TEACHER MINIMUM
PERFORMANCE tRITERI

STATE
PERFORMANCE

82.3 60

.,

78.5
.

1

11. In the table to the right, which shape is in row B, calumn 3?

() I don't.knowi.

A

B

C

1 2 3

i
,

'VIP'
rA

.

31
28



,NINE-YEAR-OLD PERFORMANCE SUMMARY

Bloomington 9-year-olds outperform state 9-year-olds in every group

of skills, including what the populace generally would consider basic

.skills. Whereas 964 of the objectives were identified as being at or

above an acceptable-level, only. 4% were identified as needing dditiQnal

attention. Bloomington 9-year-glds do significantly better, compared to

criterion and comparative measures, in the following related'objectives-

properties of addition, mathematical symbols, concept of odd and even,

simple subtraction, ordinal numbers and the 0 principles. The assess-

ment results demonstrated the bre'adth of the Bloomington mathematics

- program through significant performance superiority in.areas not con-

sidered basic to all programs, such as use of a matrix, using concepts

of set theory and applying probability theory'.
-

In relation to these same measures., Bloomington teachers recognize-

that at this age., their students do not perform in an acceptable manner

in subtraction involving regrouping (borrowing) and in recognizing

equivalent statements.

Even though, by state standards, only 4% of the objectives analyzed

are recognized as needing insWuctional attention, Bloomington staff

members have identified these additional 28 objectives as needing

increased instructional emphasis because student performance on these

objectives did not meet the performance level they expected.

J. Multiplication facts
2. aeading'and writing fractions
3. Addition, 2 + 3 digits
4. Addition, 3 or more addends
5. Expanded notation (addition)
6. Multiplication
7. Division-
8. Measuring segments
9. Rounding-off

JO. Set theory
- 11. Concept of addition (set theory)

12. Fractions (simple)
13. Additi9n, number Jine
14.. Subtraction, number, line

15. Weight units
16. -Subtraction concepts, missing addend

17. Verbal statement to sentence

18. Number sentence Selection

19. Word'problem
20. Word problem, reasoning

21. Estimation
22. Change
23. Perimeter
24. Measurement differences

25. Extraneous data

26. Ordering fractions
27. Similarities in geometric figures

28. Ordered_ pairs.

32
29



2.3 Student Performance by Objectives - Thirteen-Year-Olds

Summary of Student Performance by Objectives

Table 2.2 below gives a breakdown of the number and percentage
of objectives by performance level.

Table 2.2

CLASSIFICATION OF PERFORMANCE ON
OBJECTIVES FOR THIRTEEN -YEAR -OLDS

Classification

Teacher Criteria
Comparison to Statewide

& Other Similar Performance

Number of Percent of
Objectives All Objectives

Number of
Objectives

Percent of
All Objectives

Strength 25 37 33 49

Potential Strength 10 15 9 13

Acceptable .4
1

6 11 16

.Potential Need 16 24 6 9

Need 12 18 8 12

TOTALS. 67 100 67 99

As can be seen in the preceeding table, performance levels for 13-year-
old pupils on 39 of the 67 objectives as measured by teacher and do 53 of
the 67 objectives'as measured by comparative performance were judged to be
acceptable or above. A complete rating of performance is found in appendix 2.2.

Of special interest arePthe 12 objectives judgedas strengths both by ).
teacher criteria and by .comparative measure and the 2 objectives judged
as needs by both measures..

33
30



SPECIAL STRENGTHS

9

184 The student will recognize the symbols, % and alb.

. BLOOMINGTON TEACHER MINIMUM
T"

STATE
PERFORMANCE

87.5 40 84.2

8. In the statement, "Today 20% of the - students were absent from school", which

one of the following statements best describes .the meaning of the symbol %?

CD 20 students were not in school.
20 students out of every 100 students were absertt,

@There were 20 more students.ip school than were absent.
C) More than 20 students were absent.

0I don't know.

IC2 The student willrecognize definition of polygons, base, altitude,

STATE SIMILAR DISTRICT

PERFORMANCE PERFORMANCE

perimeter.

BLOOMINGTON
PERFORMANCE

TEACHER MINIMUM
CRITERIA

74.8, 20 65.8 67.1

12. Part A. . What is the altitude of the triangle below?

0 AB

0 BC

0 AC

0 BD

(DI don't know. A

B

Part B. What is the perimeter of the triangle ABC below?

0 22 inches

®18 inches

014 inches

028 inches

01 don't know.

31 34

B



1E2 The student will demonstrate a knowledge of symbols, =, exponent,

>, a.

BLOOMINGTON TEACHER MINIMUM
PERFORMAN CE RITEPIA

STATE
PERFORMANCE

89.7 50 89.9 1

6. Which of these symbols

4 + 3

0>
e=
o<
©1 don't know.

, < , correctly completes the following sentence:

3 + 5

IF2 The student will demonstrate a knowledge of scientific notation.

BLOOMINGTON TEACHER MINIMUM NATIONAL STATE- SIMILAR DISTRICT
P_ ?Fcp.!Ar;CF PERFORMANCEPERFOF.v..ANCF C7,.F.TEPIA PERFORMANCE

45.4 20 37.5 36.5 36.5

S

21. Which one of the following is another way of expressing 3.6 X 102 ?

0 36
0 360
® 3,600
® 36,000

0I don't know,

32



IIA1 The student will perforR mathematical manipulations involving the
basicoperations with whole numbers.

BLOOMINGTON TEACHER MINIMUM ik.TLONAL STATE
kNCE PERFORMANCE'IL .

,._ ..
[

27

0.va..

, .6 < ". .' --

....--

41D" .--g-13-.

ate.

,a1.o -.

.

%

.

a

.

.

,

6. Do the following subtraction:

1,054
865.

.IIF1 The student will perform mathematical manipulations using° formul as

in real situations.

BLOOMINGTON' TEACHER MINIYUM STATE
RFCRIIANCE-....... _.__

64.4 30

1

I 60.2 i

30. The distance triVered is found by multiplying the rate times the time, or

D = R x T., Given that D=45 and R=3, which of the following is.T?

O 48

© 42

© 135
O 15

0 I don't know.

36

33
t .

Y.

4



fs

IIIA1 The Student will demonstrate'a competency in.translaltiag a simple

verbal statement to an equation Gi'inequality.

,BLOOMINGTON" TEACHERr-MMAt
PERFORANCE

61 . 4,

STATE_
CR!TERIA PF.P.FOR.ANCE

0 53.9

35. :Which Of the following represents the., expression, "the sum of a
number and 3 times that,number is less than 30"?

+ x < 30 .

C)3x x = 30
ex + 3x < 30

.0x + 3x > 30

®l don't know.

,

IVA2 The student-i"4111aTIWrstrate,a coMpefency in solving probfemi

by finding irrelevant date included in a probleM.
AO

BLOOMINGTON TEACHER MINIMUM
CRITERIAPERFORMANCE

STATE SIMILAR SCHOOL

PEP.FORY:,NCE PERFOMANCE

I Z9.6 60 77.5 79.4

1I

45. At 20 kilometers an hou'i., how long Will it take a snowmobile

that costs $1,050 to travel 150 kilometers? What information,

if any, is UNnecessary in the above problem?

,C0 The speed is 20 kilometers per hour.
@The snowmobile costs $1,050.
0 The distance traveled is 150 kilometers.
C) None, everything is necessary.

C) I don't know.

37
34



IVA4 The student will demonstrate competency solving problems bx

finding examples that .verify a statement.'
,"

BLOOMINGTON TEACHER MINRITM NATIONAL
; DP p co' s" r

STATE
07: I'LL.NCE, rr.rcrutc.,...-,..,t,L

61.9 60 51.2 -55_1

47. If n is an odd number, what can you say about n + 1?

® it is always odd.
C) It is atways even.
C) It is even or odd depending upon what n is.

C) I don't know.

8



.IVA3 The student will identify the statement of a problem /which the ,'e :

is insufficient data and indicate, the needed data

BLOOMINGTON
PERPORMANCE

TEACHER. NIINIMUM
CRITERIA .7

,

STATE- SIMILAILSCHOOL-
F.RFO AN LE

w

95.4 '60 91.6 \ 91.8(.. . , .

6

Fred decided to take a trip to his grandmother's house ii hii mini
bike. It costs Fred 5 cents to run his minibike one mile. We want
to know how much Fred's trip will cost. What else do we still need
to know?

®How much the minibike cost when it was new.
©How many miles Fred can go on one gallon of gas.

()How many miles it is to Fre0-Trandmother's house.
®How large a minibike Fred has.

don't know.

IVA5. The student will demonstrate competency in problem solving by finding
examples that contradict a statement.

BLOOMINGTON TEACHER N1INIMUM
T P

STATE SIMILAR SCHOOL

PERFORMANCE PERFORMANCE.--._____ .

1

60.1 45. I 57.8 59:2

4>----
\

,44. Select the pair of prime numbers which shows that the state-
ment, "The sum of any two prime numbers is divisible by 2"
is NOT always true.

011, 13,
07, 23

-02, 14
©5,y

01 don't kn6w.

39,

36

6



#.,
VG The student wiJ demonstrate competenCy in mathematical easoning

by suggesting the re ationship between parts of geometrfC figu s.

,/713NOM I t,:GTON !......TEAcH ER NATIONAL STATE

,TIRCF0 C E CRZ-TE FE R

78.3 ..30 60.4. 73,7
..=

49. Shown below are two squares. A and B are the centers of the squares.
What is the distance in inches from A to B?

2

ANSWER

A B

40
37

2"



SPECIAL-NEEDS

IIA7 The student will be abld.top"erformnathematicgd manipulations
involving rounding off numerals to the nearest-ten; hundred or thousand:

8140004IINGTON TEACHER VINIMUM
.PERTORMANCE CRITERP.

STATE SIMILAR SCHOOL
PERFORMANCE. PERFORYANCE

55.0
r.-

50 , 57.0 .

,

. 56 .4

1

VP,

24. Select the true statement.

04507 rounded to the nearest tlis is 4500.
®4507 rounded to ithe nearest thoutands is 5000. .

®4507 rounded to- the nearest hundreds is 4600.
®4507 roundfd to the nearest thousands is 4000.

01 don't know.

II1H2 The studnt will demonstrate competency in understanding mathematical
processes..by illustrating a linear relationship with a graph for the formula.

BLOOMINGTON TEACHER MINIMUM NATIONAL STATE
c n cRt

SIMILAR SCHOOL
TL I PFFITRKANCE PERFOR kNCE PERFORMANCE-- -----

31.6 40

(-1

13.3 '17..9 19.8

43. Which -c-tra shows p?rt of the graph of the equation x = y?

4 1
38

10

8

6

2

X
8 10
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THIRTtEN:YiAR-06 :PERkIMAINt-t-IMMPIiki:.

The comparison of Bloomington 13-year-olds performance with the
performance of 13-year-olds in similardistricts in Minnesota shows that
of the 67 comparison objectives analyzed, Bloomington 137year-olds scored
significantly above,theircOunterparts in 28% of these objectives and
significantly below.ori 6% of these'objectives. Overall, Bloomington
student performance significantly exceeded that of their.suburban counter-
parts...

Statewide results showed a greater- difference in performance of

Bloomington 13 -year -olds. They out-perforied their counterparts in 39%
of the 67 comparison objectives, and fell.below on only 31 of the objectives.
The performance of Bloomington students significantly exceeded that of their
statewide counterparts.

Even though,by state standards only 3% of the 13-year-old objectives
analyzed are recognized as needing instructional attention, Bloomington
staff members ideptified these 14 objectives as probably needing instruaion-
al emphasi. These objectives were rated as importantobjectives and student
performance on these objectives did not meet the,minimum performance level'
expected by teachers. e

- Recognize diameter, radius and circumference of a circle.(IC3)

Knowledge of metric prefixes kilo, hecto, deca, centi, milli, de$i. (ID2)

- Select definitions of integer, prime number, divisibility E square root.

(IG2)

- Compare with decimals, (IIA2)

--Compute with fractions (IIA3).

- Convert repeating demals to frictions (IIA8)

- Determine greatestcommori divisor, and lowest common divisor a'nd prime

factorization. (IIA9)

-wCompute perimeters, areas,7volumes.based on linear measures. qIID2)

- Given 3 values in a:propor6ion, ;solve for the fourth. (IIH3)

- Determine the number of combinations and permutations of events. (IIJ4)

- Represent asimple set of data withan appropriate graph. (fIIB1)

- Identify the formula or relationship described in a problem such as

d = rt. (IVB1)

- Determine in how many differeent ways you can make totals, such as 4f,

7¢, 13¢, 194, etc, (I.VE1)

- Read and interpret a table-of data. (IVF1) ,4

38A

k ,
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2.424Stuaent Performance by Objectives -.Sdvenieen-Year-Old

Summaiy of StudeniPerformancy by Objectil;es
4 .

Table below,gives a breakdown of the number. aria percentage of

objectives by perforliance level.

Table 2.3

CJASSIFICATION OF PERFORMANCE ON

OBJECTIVES FOR SEVENTEEN-YEAR-OLDS

Cla'ssification

Strength'

, Potential Strength

Acceptable

Potential Need

Need

TOTALS

Teacher Criteria

Comparison to Statewide
Performance

Number of
Objectives

Percent of
ALI Objectives

Number of
Objectives

Percent of-

All Objectives

14 21 32 48

6 9' 1

14 21 31 47

7 11 0 0

25 38 3 4

66 100 66 101

As can be seen in the preceeding table, performance levels for l7-year-old

on 44 of the 57 objectives were judged as acceptable or above in relation-

ship to teacher expectations. This represents 77% of the objectives.

Performance levels of 17-year7old pupils on 53 of the 57 objectives were

judged as acceptable or above in relationship to performance statewide:

A complete rating of performance is found in appendix 23.

SPECIAL STRENGTHS

Of special interest are those objectives "judgeeas strengths or needs

on both criteria and comparatiire measures. These objectives are termed

special strengths and special needs.

Iv
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SPECIAL STRENGTHS`- SEVENTEEN-YEAR-Ota

BLOOMINGTON TEACHER:MINIMUM STATE SIMILAR SCHOOL
PERFORMANCE PERFORMANCE'

___ ________

60.4 4:.
,

30

.

5.5.5 43.0

..0*`ICS The student will demonstrate a competency in knoWledge/bf algebraic
syMbolism including F(x)k- logistics X. exponent X.

4S. f(x) = x + 1, what is the value of f(2)?

ANSWER 3

f

BLOOMINGTON TEACHER MINIMUM
PERFORMANCE

76.5

CRITERIA'
STATE .

PERFORMANCE

40
75.9

IE The student wil,l demo trate a competency in krowledge of terms in
algebra such as :

JE1 Vaiable,, linear, quadratic equation, coordinates, ordered pairs,
rational and real numbers.

. Sample .40. Fill in the apprOpriate circle to Show vvhethereach of the following is aProblem linear or a quadratic equation.

..7- Linear CLaciratie

A. X . 0 6y = 24 -
B. ® 0 x2'+ 2X =

2x2 2.p/ 2x + 3xy + Y = 24 .
C. 0

t. .
D. gt ® 3x -1-'4y..= i8, ..

t .

BLOOMINGTON TEACHER MINI-MUM , 'STATE-.
' PERFORMANCE . CRITERIA . .. PERFORMANCE s

1 .

L ,32.8
I

A
I

35.4
I ,10

22. Which of the following -listed relations. in a funotion?1E2 Function, inverse kb I '
CO { H5, 10) (1, 10) (-5, 5) (1; --1) 1Sample

.
Problem 0 f(4, g) (7, 6) (4, 5) b, 6)

® 1(2; 1) (2, 2) (3, 3) (4, 4) }

; ;1, 1(5, 3) (9, 7) (2, 0) (8, 6)}

A ® I don't know. .

40 44



SPECIAL STRENGTHS - SEVENTEEN - YEAR -OLDS

IL2 Identification of graphs of parabola, hyperbola, ellipse.

BLOOMINGTON
PERFORMANCE

TEACHER - STATE 'WIDE.

CRITERIA PERFORMANCE

40.4 10 32..6

43. Match each graph with its correct name from 'coluinn-11.

-Column 11

v. citcte

w. ellipseee®.® -
x. hyperbola

y. line

z. parabola

4

,45

41

2



SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS

IIIA1 The student will demonstrate competency in the understanding of
concepts'and processes in graphing linear functions..

4

ob

BLOOMINGTON
PERFORMANCE

TEAGER MINIMUM NATIONAL STATE
CRITERIA PERFORMANCE PERFORMANCE

63:9 50 1 48:9
.

57.9

42. Which chart shows pad of the graph of the equation x = y?

10

8

6

Y 4

2

10

8

6
Y

4

2

10
X

2 4 rib -8 10
X

4

10

8

e 6

4

2

0

10

8

/ 60 Y
4

2

2 4 6
x

8 10

0 I don't know.

ef6

42

4'x 6 8 10



. SPECkAL STRENGTHS - SEVENTEEN-YEAR-OLDS

IIIL Thp student will demoqstrate competenZy.in illustrating a geometric
theorem, by making.sketches.

BLOOMINGTON TEACHER h!INIMUM
PERFORMANCE CRITERIA

STATE
PERFORMANCE

14,.. 62.3 40 55.6 I

29. Which of the following diagrams illustrates the conditions given the
theorem: "The lind segment joining the midpoints of two sides
of a triangle is parallel to the third side".

0

C) I don't know;

47

43
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SPECIAL STRENGTHS -.SEVENTEEN-YEAR-OLDS

IS. Knowledge of necessary and sufficient conditions, converse,
inverse, contrapositive and counter example.

BLOOn:NGTCX
-,%.-1RF0a.MANCE

TEACHER XINIMUX NAT:ONAL

55.8

ca: 7:-.R: A

50. .

STATE
PERFGRMANCE PERFORMANCE

51.1)

14. Which one of the statements below`follows logically from the statement,
"All good drivers ere alert"?

(:)Ail alert persons are good drivers.
Some alert persons are -not good drivers.

©A person who is not a good driver is not alert*.
A person who is not alertsts not a good driver../

el don't know.

IIIA1 The student Will demonitrate competency in the following: make a

graph of a linear function.

YLLGnINGTON TEACHER MINIKUX
.CRITERTA

-

63.9 50

NATIONAL STATE .

PERFO,a."-.NCE PERFORMANCE:
.

1 48 . 9 57:§

42. ?Which chart shows part of the.graph of the ectationi = y?

19,

'8

6y
4

2

,6 8 10

48

44
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SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS

IVE The student will demonstrate competency in solving mathematical
problems involving selection .of skills, information and techniques

in interpreting tables and graphs.

DLOOMINGTON TEACHER MINIMUM NATIONAL STATE

PERFORMANCE CRITERIA PERFORM:AN:7,E PERFORMANCE

: ,
C

67.4 50
1

51.2 59- 4
1 .

The last five years' batting averages for six baseball players and the average of
..... 'team for which they play are shown below:

-1967 1968 1969 1970 1971

Team Average.: .220 .212 ..231 .224 .226

Players
. .

1. Lehmann .260 .255 .295 .265 .261

2. Finley .210 .224 .216 .221 .210

3. Hlavaty, .248 .251 .249 .246 .253

4. Helmer
5. Lee

I .252
.275

..255
.260

-4,
.259
.290

.264

.279
.270
.283

6. Womar .265 ..315 .295 .304 .320

A. Which player had the most CONSISTENT batting average belween 1967
aid 1971?

0 Lehmann
Finley\

p, Hlavaty
Heimer

0\Lee
Womer

0 I don't kno

49

45



SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS .

,
IVH .

2)1.COMT.NGTON TEACHER
PER7."ORY,ANCE CRITERIA

1

14

V

STAT.:

PERFORMANCE

.

37.1 i ,
-

26. For each of -the following sketches'of the graphs of equations, tell
whether the roots (solutions) are.real or complex.. .

real* - CY real

© complex complex
© I don't know.. 0 I don't' know.

31:real

0 complex
0 I don't knoW.

50

46.
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SPECIAL STRENGTHS - SEVENfEEM-YEAR-OLDS

VA The student will demonstrate competency in using mathematics and
mathematical reasoning to analyze problems in geometry including
drawing figures, making constructional measurements, models and
paper folding.

TZAC'.-:ER ;::S:MUM STATE
1 3RFO7AMANOE CRITERTA PERFORMANCE

63.5 60 f 62.9
;

38. If the pattern at the right continues what will the general shape
for 273 look like?

0

1

2
. o

3

4

Q. I don't know.

51

47
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VB ...recogni,zing pat erns and making generalizations..

B-,..00Y.IGTON TEACHER STATE
PERFOR::ANCE CR ;7: IA PERFORMANCE

84.4 i . 40 83.5
1 -

-36. The size of a motion picture on the screenis a. function of the distance of the
projector from the screen, The chart below shows tht if the distance betWeen
the screen and the projector is 3 units, the size of the picture is 9 square units.

distance from screen 'd 1 2 3 4 5 46

size of picture 9 25

A. Wha,t is the size, in square units, of the' picture if the distance between the
projector and screen is 7 units? ,

O 14
© 21
O 35.

.A 49 .

® I don't know.

13, What, is the formula for the relationshipbetween d and s?

=. d2

e s2 = d
0 s 3d

0 s = 5d

0 I don't know.

52

48
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SPECIAL STRENGTHS - ,SEVENTEEN -YEAR -OLDS

VC The student will demonstrate competency in using mathematical
reasoning in solving novel problems, puzzles and recreations.

1,..00:-::NOTON TEACHER :I.N.71L,iM STATE
rERF07111ANCF. CRITERIA PERFORMANCE

65.2 1 20 61.3

1

/- 66. A long time ago, an old king made a funnel holding white candy pills and black
poison pills to help him decide which of his prisoners would die. Only one. pill
could come out of the funnel at a time. As you cam see, a black pill is just
about to fail out. Each prisoner had to take out two pills. He had to replace
the first pill regardless of color, and he had to'swallow the second pill. The
picture shows 12 pills ready to be taken by nine prisoners. , Pills 1, 5 and 7
are poison. Prisoner A takes pill No. 1 and replaces it at the top, and eats
pill No. 2. Then the second prisoner (prisoner B) draws No. 3, replaces it
at the top,, and eats pill No. 4. Which of the nine prisoners (A, B,- c, D, E,
F, G, H, I) has to eat one of the poison pills? Fill in the circle next to your
answer.

e A
© B,
© C
OD
OE

c212_

3
139 F

6.% G

150c;522 H

30 13.0q ° I
CP I don't know

53
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SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS

1%

VH The student will demonstrate competency in using mathematical reasoning
to discover the fallacy in consumer advertising involving statistical data
and graphs.

'
BLOOMINGTON TEACHER MINIMUM ' STATE.

,

PERFORMANCE

58.3

CRITERIA ,

'50. '.--)

.PERFORMANCE

.53.95

.

ks 1,000,30 0

1,00 0,2'00

1 ,000,1 00

I ,000,000

?'

Bulb Bulb GloBrite
X Y Z Bulb

40 , This bar graph appears in an advertisement with the following script:

"Anyone can see by the graph, which js based on a
- study done by an independentlaboretory, that GloBrite

Bulbs last lonb.er than the other 3 leading light bulbs."...
Select the statement below which best describes your reaction to this

advertisement.

0 (hat's quite a large difference between the bulbs', lives.
.

C) Yes, GloBrite Bulbs are really the best buy,. ,
... 0.,
pkThe differences among the four are very slight,' any.

. . .

(..) I don',t understand the graph.
.

,.

54
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SPECif\L STRENGTHS'- SEVENTEEN- YEAR -OLDS

VP2 The student will demonstrate competencyin solving probJeMs using the
technique of. use of a simpler case.

-

- 4 ' . . .

BLOOMINGTON. . TEACHER MINIMUM STATE

'PERFORMANCE CRITERIA PERFORMANCE

39.1 25
:,

,,, .35..2

t. _,

N
1 41.. Look at the follow' ing problem. [Given a set of six elements, how many

----subsets of two element each can you find from the given set.] Which
cation below could be solved by the same method?

k. ix children each got two pencils. How many pencils were there?
® At two hours after six o'clock, ,...1.at time is it?
C)How many.commitrees of two :)Pi formed from six people?
® Given six horizontal lines and tv, .!rtic3( lines, how many

intersections are there?

4
0 I don't know:

VP3 The student will demonstrate competency in solving problems using
the technique Of looking at extremes.

BLOOMINGTON
PERFORMANCE

. 83.4

TEACHER MINIMUM

CRITERIA

60 .,

STATE
PERFORMANCE

79.4
-

33. A` manufacturer claims that-motor oi 'forX is good for your car
in any weather. Which of the situations below would give the best
data to test this claim?

. -

,® Try brand X" at 40°, 00, and 20 °.
® Try brand X at 70°, 85°, and 100°.

',C). Try brand X at 40°, 40°, and 100°.
0 Try brand Y at 40°, brand X at 40°, and

'brand Z at 100°.

CI I don't, know.
55
51
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SPECIAL NEEDS _ SEVENTEEN- YEAR-OLDS

Two objectives were judged as needs on both criteria and comparative
measures.

IA2 The student will demonstrate proficiency in recognition of
percent and ratio. .

BLOOMINGTON TEACHER MINIMUM

PERFORMANCE CRITERIA

27.8 50

STATE
PERFORMANCE

.

5. Match each numeral in 'Column I with percent it equals

in Column H. , t

. . s. .
'

A.0(A000
4.®eospoo

r4- e.®eeo'eo
e- 0.0PCXX0

52

Column 1 Cohi nin 11

.04 a. .04°,%

:4 .2Wo

A c. 4%

.004 d. 40%

e. 400%

f. 4000%



SPECIAL NEEDS = SEVENTEEN-YEAR-OLDS

IVM The student will demonstrate competency in' solving mathematical
problems by locating a flaw in an.algebraic proof.

BLOOMINGTON
PERFORMANCE

9

TEACHER MINIMUM
CRITERIA

10
I

STATE,
PERFORMANCE

11.6

47. The following "proof" that 2 = 1 N obviously not done correctly.
Study the '.:proof" and fill in the oval next to the step in which
the mistake is made.

. 1. suppose that y = b

_02. multiply by y y2 - by

© 3. ' subtract b2 y2 b2 = bye b2

O 4. factor (y - b) (y +1) =: b(y - b)

lib. divide by (y - b) y b,= b

O 6. substitution since y = & (step 1) b b = b or 2b -=b

O 7. divide both sides by b 2 = 1

I don't know.

57
5,3



SPECIAL iiEEDS SEVENTEEN-YEAR-OLDS'

rr

A 1

IVIV The student,will demonstrate competency in solving mathematical
problems involving.consumer topics such as budgets, taxes, insurance,
chedking accounts, etc.

.

).

BLOOMINGTON TEACHER MINIMUM NATIONAL STATE
PERFORMANCE CRITEJIA PERFORMANCE PERFORMANCE

.

77 80 82.9' 81.1 '. .

42. -A man bought two' pounds of cheese in eightounce packages. How
many packages did he buy?

.

O

'5§
54

J.
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SEVENTEEN- YEAR -OLD PERFORMANCE SUMMAO

Data on the student perfortance by,objectives for l7-year-olds
indicates a good overall performance. 4

. ,
4

Sevens seven,percent-of the criterion establithed by district
mathematics instruc ors, were met or exceeded by this group. Even though
this is a good perf ante on district 'objectives,.twenty-three percent of
these objectives demonstrate less than acceptable 'performance.

'Comparing Blodmington students to students across the state also
reflects a high performance. Bloomington students ranked lower on only
four objectives. These four objectives are: (1) knowledge of the metric
system, (2) solving consumer type probioms, (3) ratio andpercent and
(4) 'locating a flaw if an algebraic proof.

55
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2.5 SUMMARY FOR NINE, THIRTEEN AND SEVENTEEN-YEAR-OLD PERFORMANCE

The performance of Bloomington students within objectives of
the mathematics assessment was commendable. By every measure and at
every age they had good performance:.

The. assessment results demonstrated the breadth of the Bloomington
mathematics curriculum by the performance superiority students'exhibited
in areas not considered basic to all programs.

The expectations of Bloomington teachers for mathematics
Achievement are high. Student performance judged against teacher
expectations does suggest areas for improvement.

Objectives where need Was judged by both teacher criteria and
comparison with performance of other.students were for nine-year-olds:

. - Subtraction with borrowing and recognizing equivalent
statements. .

thirteen-year-olds:

- Rounding off numbers ta, the nearest tenth, hundred or
th9usand,,recognizing the 'graphoflinear equations.

seventeen-year-olds:

- Knowledge of the metric system, solving consumer type
problems and locating a-flawin an algebraic proof.

A complete table of.student performance .by.objectives is

in appendix 2.1, 2.2 And 2.3

60
56
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CHAPTER III
I

ANALYSIS Of MATHEMATICS PERFORMANCE CONTENT
.

BY CLUSTERS
AND IN CONTRAST TO CHARACTERISTICS OF STODEN'tS

Introduction

4

Clusters were developed to classify exe
content areas and operations across ()Weal
general cdntent incorporated in each clustqr a
level.

in terms of
The definitions and

e Aescribed below for-each

. NINE-YEAR-OLD CLUSTERS (10)

COMPUTATION WITH WHOLE NUMBERS: Recall of basic facts' and
compbtatipn (addition, subtraction, multiplication and division)
involving up to three digit numbers. .0'

.007'

: MATHEMATICAL CONCEPTS AND PROCESSES: Recognition -of number
properties andoperations, the number line, and order relationships.

PROPERTIES OF NUMBERS: Place value, naming numbers (numerals)
counting, odd and even numbers.

4

F1:

MATHEMATICAL SYMBOLS AND SETS: Orderelationships between. numbers
and concepts related to sets.

INTRODYCTION TO FRACTIONS: Recognizing the meaning of fractional
PFtairci6-deTaTIong fractions.

Gl: RECOGNITION OF GEOMETRIC-PROPERTIES: Names and properties of
geometric figures, including open and closed curves, lines, and
symmetry.

G2: APPLICATIONS OF GEOMETRIC PROPERTIES: Geometrk concepts such as
length, area and volume are applied to a variety of probler! settings.

Ml: -MEASUREMENT: Recognition of ap'propriae units of measure for a
given situation and applications of measurement systeMs (Metric,
English).

PSI: BASIC PROBLEM SOLVING: Translating ver6 statement on representations
into math statements.

PS2: LOGIC EQUATIONS, PATTERNS, GRAPHS, PROBABILITY AND ADVANCED RROBLEW-
SOLVING: An introduction to logical reasoning, solving simple equations,'
recognitions of mathematics pati-erris and graphs. Includes basic ideas
of probability and 'advanced problem solving situations.

61
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THIPTEEN-YFAMLD_CLOSTERS (15)

Cl: 'Computation With Whole Numbers: Recall of basic facts and computation
with up to four place number's .using addition, subtraction, multiplication .

and division.

C2: Concepts and Computation With Common Fractions: The operations of addition,
subtraction, multiplication and division are applied to common fractions.
Also included is the recognition of fractional comparisons including ratios:

C3: Concepts and ComOutatio/ With Decimal Practions: The 'operations of- addition,,
subtraction, multiplication and division are applied to decim4,1 fractions.
Also included is the recognition of equivalent forms of decimals using
percents and common factors.

.`4
Pr: Properties 'of Numbers: Place value and ordering of numbers. (Whole

' numbers and decimal fractions.)

P2: Number Expressions and Factors: Includes scientific notation (powers),
number divisibility, prime factors, multiples and divisions

'Dl: Recognition of Terms and Symbols: integer, rational prime, odd and
even numbers, ratio, 'sets,square root, q.44er relations.

_. .

Gl: Recognition of Geometric Properties: ,Names for shapes; perimeter, area
altitude, diameter, parallel and other commonly used geometric terms.

t

G2: Applications of'Geometric Properties: Using a.basiC knowledge of area,
perimeter, volume and other properties of geometric figures, this ,

knowledge is applied to a given situation. Computatidu is. often required.

Al: Knowledge of Algebraic Expressions Substitution and translation of
verbal statements into algebraic syMrolism.,

\Z712: Algebraic Applications: Algebraic, symbolism is applied tosseveral
situations in determining solutions td equations. --

.

Ml: Using Measurement Systems: KnoWledge of both the customary (English)
and metric systems is applied to common situations. The use of the.

.monetarysystem is included. Some problems require computation.

11: Interpreting Graphs, Maps and Rictures:4'Picture graphs and other
presentation of data are to be interpreted and conclusions are
drawn%

PS1: Basic Problem Solving: Verbally stated problems-require a direct
translation into a solution involving only arithmetic computation.

PS2: Patterns, Logic-and Advanced Problem Solving: The recognition of a
number pattern, drawing conclusions, and more advanced problemsituations.

MM1: Metric Measurement: Recognition of definitions and applications of the

6 2

Metric system of measurement.

58



SEVENTEEN- YEAR -OLD CLUS8FERS (15)

111/
.

1.21: Computation with. Whole Numbers : Basic facts and addition-,.
subtraction, multiplication, division and taking square roots.

. C2: The Fraction, Concept and Computation with Common Fractions:
The concepts of ratio and equivalent fractions; addition,
subtraction, multiplication and division with common fractions.

C3: Computation with Decimals: Addition, subtraction, multiplication
and division with decimals;-conversion of decimals to percents and
common fractions.

.P1: Properties of Numbers: Deals with odd and even numbers, positive
and negative numbers, rational numbers and real numbers; al,o
deals with factors, exponents and properties of number systems.

GI: Recognition of Geometric Figures and Relations between Figures:.
'Recognition of angles, polygons, ellipse nd parabola; also
included are congruence and similarity relations for triangles.'

G2: Computing Perimeters, Areas and Volumes: Basic knowledge of area,
perimeter, volume and other properties of geometric figures applied
to specific situations.

Al: Algebraic Expressions: Involves the knowledge necessary to
manipulate algebraic expressions and to solve equations.

A2:,. Applications of Algebra: The methods of algebra are used in
situations requiring, the solutions of algebraic equations.

Il: Interpreting Graphs, Tables and Maps: Picture graphs and other
representations of data are presented for interpretation and
determination of accurate conclusions.

PS1': Basic Problem Solving: Verbally stated problems that can be
translated *into equation form and then solved, by means of simple
arithmetic computations.

PS2: Advanced Problems Solving: Recognition and use of the heuristics
of problem solving -and applying these to problem situations.

Ml: Measurement, Systems: Use of common units of measurement. The
great majority of exercises (six out of seven) deal with e basic
knowledge of the metric system.

SP: Statistics and Probability: Deals with basic notions of the
probability of an event; also deals with the concepts of mean,
mode and median.

Sl: Sets: Ex
as well a basic oper tionS)

rcises rela e to the general concepts of sets and subsets
on sets.

T1: Trigonometry: Deals ith basic knowledge and applications ofthe
sine, cosine, tangent and cgtangent functions.

e ...
,

. .
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'



.

ti

g . . ,
.

.
.

.

'3.2''Student Performance by Content Cluster
.

"
. i' . v ,

Table 3.1 lists percent scoresjor each cluster. by'student age for
state, Bloomington. and similar diitrict students. The astexick * .

indicates a difference which is significant (not possibly,due to chance
in 95/100 cases. 13-year-old similar district data was not Oailablg.

,

O

Table 3:1' . -

PERFORMANCE BY AGE AND-CLUSTER .

BLOOMINGTON, STATE AND SIMILAR DISTRICTS .. /
'Ir.

.

Clustef Age' State .

3

Bloomington
,

' Similar District
Cl Computation' with 9

whole numbers la

17

'65.4

86.7
91.P

,

,

65.8
87.7"

' 91.8. .

67.0
-'.

92:4'
C2Aathematical Concepts

Number Operations .9
Fractions 13

Fractions 17

47.1*

39.4*
61.Z

50.3
43.7`
rte 7

48.5
A

63.4

t

Fl introdUction-Haction 9 25.8* 32.7_ 27,. 3*

'C3 Computation with 13
decimals 17.

36.5*
51.8*

38".9
0.6 .53.6

P1 Properties of - 9 85.3* 87.3
numbers * 13 55.3 57.0

17 61.5*. 65.2 65:5,.
P2 Number Expressions -

and Factors 13 53.5* 56.7
Si Math Symbols 9 75.4 76.9 75.9

and Sets 17 70.9 72.4 73.5
D Recognition of

Terms and-SymbOls 13 55.5 56.5
G1 Recognition of 9 72.0 73.9 73.18

Geometric 13 69.3 68.8
Properties 17- 61.6* 63.8 64.1

G2 Application of 9 30:1 32.4 29.9
Geometric 13 442.5t 56.7
Properties 17 52.5 53.7 55.1

Al Algebraic 13 56,2 57'.8

Expressions. 17 49.4 00.1 53.2

A2 Algebraic, 13 56,2 57.8
Applications 17 35:2* 37.7 33.1 °

Il Interpreting
Graphs . 13 69.9* 72.3

12 Interpreting Graphs,
Maps, Tables 17 51.4* 55.4

PS1 Basic Problem 9' 60.1 61.6 61.5
Solving 13 51.5* 54.8

17 63.4 63.4 65.0 O

ePS2 Advanced Problem 9 49.$* 53.6 51.0* .

. Solving 13 56.0* 50.8 46.7.

17 44.0 46.2

MMJ Metric Measure-13 50.0* 55.7

ment 58.4 55.8 59.6-

M1 Measurement 17 46.7* 50.2 47.5*

55.8* 58.4 59.6

SP Statistics Probabilityl7 25.1 v25.1 26.5

Ti- Trieonometry, 17 19.7 22.0 21.3

TOTALS 9 .61.9* 64.4 63.1
13 56.7*, '59,1

17 53.0 53.9 55.4
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Summary of Performance

f)

y Cluster - Nine-tear-Old

When Bloomington nine-year-olds-are compared to state nine-year-olds,'

they equal or surpass ,the state nine-year-olds in 100% of the cluster

categories. They significantly outperform their peers on 60% of the

categories and overall perform significantly better than their nine- year --

old peers.

Summary of Performance by Cluster - Thirteen-Year-Old

When Bloomington. thirteen-year-olds are compared, to state thirteen-

'year-olds, they equal, or surpass the state thirteen-year-olds in all but

. one or 93% of the cluster categories. They significantly outperform their

peers in 10 of the IS Clusters or 67% of the categories. Overall they

perform significantly better than their thirteen-year-old state peers.

Summary of Performance by Cruster - Seventeen-Year-01d

When Bloomington seventeen- year -olds are compared to state severfteen-

year-olds they equal or surpass the state seventeen-year-olds in all but

three or 80% of the cluster categories. They significantly outperfoYm their

peers in S of the16 or 31% of the clusters and overall equal the performance

of their seventeen-year-old state peers.

AlrStudents .

Bloomington students had commendable performance overall inthe
'clusters of 'Mathematics content.

q

Ir-r
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,,-.3 Bldqvington.perrOmance in clusteis of mathematics content in
contragi to characteristics of pupils.

0

A Pupil questionnaire was answered by pupilt 'participating in
the assessment. Five student characteristics from this questionnaire
werexposen for analysis..

l

The student characteristics and their respective questionnaire
items were:

GRADE Student participants were defined by age and from different
grades. Hypothesis: Higher grade students should perform better
because, of more instruction.

1: I am in grade ®6 ea
®7 ps

SEX. Performance of boyS' and' girls has interest. Hypothesis:
Boys will outperform girls..

2.' I am a @boy egirl

PARENTAL SCHOOL DISCUSSIONS
Parent discussion of school may influence'athievement.

Hypothesis: If more parental discussion-then higher achievement.

6.. How often do you and your parents talk about your school work and school
activities?
(Fill in only one circle.)

® Never or hardly ever
()Once or twice a month
®Once or twice a week
()Just about every, day

STUDENT ATTITUDE TOWARD MATHEMATICS
Mathematics may be jiked as a subject. Hypothesis : Students who

like mathematics will have higher'performance or higher performing
students will like mathematics. .

24. Compared to the other subjeCts, you have studied in school, which
of the following statements best describes your feelings about math?
(Fill in only one circle.)

@Math is my least favorite subject.
@Metb is not included among my favorite -subjects.
@Math is included among my favorite subjects.
@Math is my most favorite subject.

66
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SOCIO-ECONOMIC STATUS

Employment level of parents reflects the socio-economic status
of the student. Hypothesis: Higher socio- economic level students
will show higher achievement.

5. How much school did your father and mother complete?
(Fill in only one circle for each parent.)

Father
A. C)
B. C)
C. C)
D. C).
Z. C)
F. ®
G. C)

H. C)

Mother
C) Did not complete the 8th grade
C) Completed the Eith grade but did not go to high school
C) Went.to high school but did not graduate from high school
0 Graduated from high schoCil
(D Some education after graduation from, high school
0 Graduated from college
0 Has an advanced degree (Masters or Doctorate

C) I don't know.

67
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7. From the list to the right, pick the type of work which comes closest to your
father's mair jobc'and fill in the circle with the corresponding letter, in the
column headed "Father." Then pick the type of work which comes closest
to your mother's main job, and fill in the circle with the corresponding letter
in the column headed "Mother."

Please fill in only one circle in each column. If your father or mother has
-more than one job, fill in the circle with the letter corresponding to his or
her MAIN job at this time.

Father Mother

SEMI SKILLED WORKER: factory worker, farm
worker, bus driver, truck driver, gardener, mine
worker, waiter or. waitress, gas station attendant,
cook, maid, taxi drivel), laborer', custodian

,SKILLED CRAFTSMAN OR FOREMAN:
carpenter, mechanic, plumber, electrician, police-
man, draftsman, technician, barber' or beautician,
seamstress, practical nurse

OFFICE OR SALES CLERK: bank or store
clerk,.bookkeeper, mail clerk, office Worker, '
secretary, telephOne operator, mailman

Q aQ PROFESSIONAL: teacher, doctor, engineer,
lawyer, social worker, public accountant,
musician, dentist, writer, registered nurse,
military

MANAGER OR OWN-ER: farm owner or
operator, business owner,.store or office
manager, banker, governmer official, adminis-
trator, real estate or insurance agent, or
other sales persons'

0 C) HOMEMAKER (Stays at home)

® UNEMPLOYED

0 C) DECEASE D

C I don't -know.

68.
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,Results for each age group are presented in comprehensive charts
with perfofmance in each cluster compared to student characteristics
in agendix 3.1, 3,2 and 3.3. Results by age groups indicate the following;

NINE-YEAR-OLD
. .

.

Most of the nine-year-olds:seLected for assessment were fourth.
graders (407-Grade 4, 142-Grade 3). Bloomington.nine-year-olds,in
grade four significantly outperformed their fling-year-old counterparts
,in grade three on all clusters, averdging'a 12% gain and gaining as
much as 20% in computation skills involving whole numbers.

girls (271) and boys(27.6) were .numerically about equal in the
nine-year-old sample-. Girls perform better in using mathematical

,symbols and sets. They algb scored significantly better 'in recognizing

simple geometric properties. However, boys'do better in app]icatibn

of geometric properties. Boys outpeTfornt girls in the'area of measure-

ment. Overall the boy and.girl performance levels are nearly equal.

Most Bloomington nine-war-olds in the sample (365) fee]
mathematics is their most favorable subject. Those students who

consider mathematics their favorite subject. achieA,signficantly
greater success than those who do not consider mathematics one of
their favorite subjects. -- .;

The largest number of students in the sample were classed as .

middle socio-economic class (280) as contrasted with high (192) and
low (34). Achievement was significantly better overall and in 100%
of the individual analysis categories for students in midge or high

socio-economic, status.,

TABLE 3,1

CHARACTERISTICS oFBLOOMINGTON 9-YEAR7OLDS (N=550)

' NUMBER PERCENTAGE

Grade
Three ,

/ Four
. 142

, 407

1

.

25.8%*
'74.0

Male'
Sex

Female .

.r.

2

271

50.1

'49.2:

.

Never
Parental ..

' Seldom -

Discussion
Occasional ,3y

Often .

'

89.
- 61

109
a 288

--...,,

,

16.2

11,.1

19.8
52.4

,

Attitude Toward
Negative
Neutral'

Mathematics Positive

71

114
365 .

.,20.7
.12,9

66.4

.

. Low
Pupil Socio-

Middle
Economic Status, High

34

280'
192

.

.'

6.2'
50.9
34.9

.

.

.

,

* 4(Percentages do not always, total to, 100 per cent,,Alue to students,

not responding to the questidn,

4

a,



THIRTEEN-YEAR-OLD
$

I

The larger group of the sample were eighth graderi (679 but
some were in seventh grade (143). Bloomington thirteen-year-olds
who are eighth graders consistently outperform thirteen -ye.ar -olds
who are seventh graders. 'Both groups outperform their state peers.

Approximately equal-numbers of boys (413) and.girls (405) took
,the tests. Bloomington boy and girl performances were nearly equal
and both significantly exceeded their respective state levels.

Many thirteen-year-olds (368) listed mathematics as their faorite
subject while slightly fewer saw it as not among their favorite (338)
and some as their least favorite (117).

Students Who listed matheinatics as their favorite subject out-
performed students who listed mathematics as their least favorite
subject by a margin of 12% to 23% in each,cluster.

The largest group of those students tested (492) were classed as
middle socio- economic status as contrasted with high (265) and low (63).
Students with a high .socio-economic background outperformed students
with a low socio-economic back4round by an average of 12% in each
cluster.

TABLE 3.2

CHARACTERISTICS OF BLOOMINGTON 13-YEAR-OLDS (N =826)

, NUMBER PERCENTAGE

Seven
Grade ,

. Eight
143

679

.---17.3%

82.2

Sex
"Kale

Female .

413
405

50.0
it 49.0

Never
:.Parental: Seldom

Discussjoh -- Occasionally
Often

65

94

255
412

'

.7.9
11.4
30.9
49.9

Attitude Towali Negative
"Mathematics, Neutral .

Positive

117-
338

368

14:2
40.9
44.6

.

.

'Pupil Socio-
L'

Middle.
Economic Status

High 1

63
492

'26,5

67.

59.6
32.1

__-. ..

-..

W (Percentages do not always tatal to 100 peetent, due to students
nOt responding to the quegtion.).



SEVENTEEN-YEAR-OLD
I

The largest group of the sample were eleventh graders (522) but some
were tenth graders (24) and twelfth graders (96).' Bloomington twelfth
grade students tested outperformed eleventh grade students and both
twelfth and eleventh grade students-outperformed Bloomington 17-year-olds.

Approximately equal numbers of'17-year ,old boys and girls took the
tests. Bloomington boy and girl performances were nearly equal. Neither
boys nor girls from Bloomington have performance significantly different-
from their respective state performance levels. -

Most 17 -year -old s udents tested listed Mathematics as not among
their favorite subjects. Students listing mathematics as their favorite
outperformed those listi g it as their least favorite (40.00 - 68.38).

The largest group of 17-year-old students tested'(280) were classed-
as middle socio- economic status (S.E.S.) as contrasted with high (192)
and low (34). Students with high socio-economic classification outperformed
students with low socio-economic classification by an average of 13%
overall:

o TABLE 3.3
.

CHAACTERISTICS:OF BLOOMINGTON 17- YEAR -OLDS (N=642)'

NUMBER , PERCENTAGE

1:
.

..

Ten-

Grade Eleven
,. Twelve:

24 -
.522-,

.96

:

.

3.7

81.3
15.0

MaTe'
=Sex:. - . FeMiale- .

.

-;,-

'305
-333:

47.5
51.9

. .

Parental .-.= eldoiii. ...,

.biscui'siciri' Actasionall.
., . Aften.-.-. :-. -.,:g66-

105 ,
204''

,.

.

-',-

. .

. 16.4
31.-8

41.4

.

AtiltOde-Toward ;Ne':ga,ti,ve--:

Mathemati. - Nedtral':- '-'
.:. , -: . .-Poitive-...:

J.

303,-

190 :

',''-.

22.3

47.2
29.6

: . .- . Ow i

Pupil 5Pei-04: i Middle
Economic- Status. :,- A 0 , *-

-

,45

362
23 -

-

7.0

56.4
36.0

Years in High :0: , -
.

5chool : : l' *'

Ma thema ti es -,, 2 ',.. .

.
,. 3 . .

.

No RespOnse'

120

193

236

74

19'_

r

'

18.7

30.1

36.8
11.5

3.0
Yearsin 0, ;

VocationaiiTeGh- ..I.
, , ,

..iiichaLCOurses , 2

334.

;148

92 '

63

52.0
23.1

14.3

,9.8



3.4 Summary of Bloomington Performance

The most successful Bloomington mathematics student is either a

boy or girl whose parents discuss school work at home. This boy or
girl likps mathematics and has continued to take mathematics in high
school.

The least successful Bloomingtonmathematics student is.a boy Or
'girl who almost never'discusses school work at home, who has had only-
the minimum' account of mathematics, who doesn't like math and comes
'from a low socio-economic classification.

A, Bloomington 9 or 13-year-old will likely be found to have- better-
mathematics understanding and skills than a 9 or 13-year-old from most
any other place. A lloomington 17-year-old is likely to have about the
same mathematics skills and knowledge as a 17-year-old from any other
place.

s

4

,

S

,
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CHAPTER IV

ANALYSIS OF BLOOMINGTON PERFORMANCE BY ITEMS
IN COMPARISON WITH MINNESOTA AND THE NATION

4.1 IntrOduction

This chapter contains descriptions of the contrasts'in Bloomington
performincevitli mathematics performance of analogous groups in Minnesota
and the nation. The use of national assessment items within the Minnesota
assessment made these comparisons possible.

The major purpose of this chapter is to compare Bloomington students
mathematics performance with that of students in Minnesota and the nation.
Complete tables of these comparisons are in appendix 4.1, 4.2 and 4.3.

4.2 Performance, by item for 9, 13 and 17-year-olds -

Table 4.1 presents Bloomington 9, 13 and 17-year=old performance
on comparison items. Number and percentage of objectives are listed where
Bloomington performance was significantly above, significantly below, or
had n6 difference in contrast to the comparison group. Significance here
refers to the criteria that such .difference would not occur by chance in
95' of 100 cases.

Bloomington Performance by % of items

Bloon4ington vs Minnesota 9

17

Significantly No
Abave Difference

.

.38.7

38.8

7.3

C-

Bloomplgton vs Minnesota 9 . 29.0
Subuibs J3 24.0'

' 17 0.47

58.1

57.4
83.6

70.3
81.8.

Signifcantl
Below

3.2
= 3:7.

9.1

5.5
. 18.2

Bloomington vs U.S. 9 71.0
J3 . 68.5,
l7 29.1

22..5

29.6
65;4

6.5 ,

1.8
5.5

. .

Bloomington vs U.S, 9 29.0 64.5 6.5
Suburbs 13 29.6 68.5

.'
, '4, . l.8

J7 ,14.6 83.6 1.$
. _..... .1.-

rr.

73
69.

r



4.3 Summary

Bloomington 9 and 13-year-olds performed as well or better than
their state, state suburb, nation and nation suburb counterparts on
over 904 of the comparison items.

Bloomington 13-year-olds outperformed all groups in items dealing

with scientific notation, solving simple algebraic equations and inequalities,
simple probability, graphic linear equations and geometric relations. In
their areas of their poorest performance, use of terminology and use of symbols,
the performance of' Bloomington 13-year-olds was still equal to that of their

statewide peers.

Bloomilgton 17 -year -olds performed as well or better than their
'state, state suburb, nation and. nation suburb counterpartS' on over 80%.

of the comparison items. Bloomington 17-year7olds did not:significantly
outperform their peers in other, Minnesota suburbs. .
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CHAPTER V

ANALYSIS oF'GROWTH OF BLOOMINGTON STUDENT PERFORMANCE
BY SIMILAR TESTITEM RESULTS BETWEEN AGES 9, 13 and, .

17-YEAR-OLDS

5. Introduction

To measure the growth in mathematics. skills and understanding
between the ages of 9, 13 and 17, some identicalitems were used in _

testing each age level. Some of these "overlap" items were used at
all three levels. Overlap performance is presented here in tables and

.

-verbal summaries in three groupings:

(1) 9, 13 and 17-year-olds overlap
(2) 9 and 13-year-olds overlap
(3) 13 and 17-year-olds.overlap

. 5.2 Overlap performance

Table 5.1 presents the overlap perfoi4mance of 9, 13 and 17-1/ear-old
students. Bloomington students improve performance with increased age in
every one of the 15 items. The largest gains in performance are in
multiplicati6fi, divisibn, word problems, geometry and algebra. These
are areas attended to by instruction. Bloomington 9, 13 aid 17= ear-old
performance growth follows a pgttern similar tothat of state s udents.
However, Bloomington,students often perform higher than the sta e students
as 9 and 13-yea -Olds but at I7-year-olds perform loWer.

Table 5.2 presents overlap performance of 9 and 13- year -old students.
Nine-.year-old students and thirteen-year-old students were tested on 17
identical items encompassing' each of the 10 categories that were analyzed. ,

On each of these items gains ranged from 4.1% on place value (students
were at the 90% level) to 57% on word problem solutions,'averaging
oweralla 28% gain.

Table 5.3presents the dveil.ap performance of 13 and 17-year-old.
students on 61 items. Bloomington students show growth between.13 an,d'
17- year -old performance. on nearly. every item.Usted. Large gains in
performance by 17-yedr-olds are in. items using algebra skills and geometry.
concepts On items testing knowledge of metrics,,13-year-olds outperform
17- year - olds. 13-yeat-olds also show supeidor performance-on fraction

.problems; including multiplications of fractions and fractionsof a circle.

r

-Multiplications of fractions and fractions of a circle

Perforiance growth between 13 and 17-year-Olds for Bloomington students
does not keep pace. Blodmington 13-year-olds are seen exceeding state
13-year-olds performance. Bloomington 17-year-olds are seen just matching
it or slightly behind. . s,

.

1

(j 75
71
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5.3 Summary

'Grctikh in mathematics knowledge and skills is evident in the analysis
of overlap item performance.

The nine-year-old difficulty with subtraction was-conAl>ely eliminat
by age 13 as evidenced by a 59.1% gain in accuracy.

Gains are found in every area with these exceptions:

Seventeen-year-olds exhibit less knowledge of metrics
than thirteen -year -olds.

Seventeen- year -olds demonstrate less facility with
multiplication of fractions and identifying fractional
parts.

Ar
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I. RELATIONSHIPS

ILEOPERATING PRQCE S

FOR
DISTRICT EVALUATION ADVISORY COMMITTEE

I,

This is an advisory committee at the district level in the area of district
evaluation for public reporting. In this relationship, the committee, makts
recommendations for policy and procedures & recommendp appropriate task
forces to complete assigned functions.

[SUPERINTENoffil
OF

SCHOOLS 14-

5-19-75.

Mb

.t

DISTRICT
TLUATION

ADVISORY
C MAITTEE

i

DISTRICT
ADMINISTRATIVE
ADVISORY
COMMITTFE

f.

SUPERINTENDENT
OF

SCHOOLS

I(

DISTRICT

--s

89
8S

I.

DISTRICT
CURRICULUM
,ADVISORY

' COMMITTEE

4-- DISTRICT
EVALUATION
ADVISORY .

COMMITTEE

DISTRICT
EVALUATION
TASK FOCES

-L

'.



4

11. IEMBERSHIP
4'

Total membership should be such thatthe total committee is less than 15.

A, The membership of the DEAC shall comprise the following:

1 District Evaluation Representative
2 Elementary Principals
2 Secondary Principals /

. 4 Elementary Teachers
4 Secondary Teachers
1 Special Education Representative.

- B. Appointment to Membership
' I

1. Principal members of the DEAC shall be appointed by their respective
Assistant Superintendent.

2. The Special Education representative shall be recbmmendedby the
Director of Special Education..

3. Teacher members of the committee shall be

2 - Elementary Instructional Advisory Committee members
2 - Secondary Instructional Advisory Committee members
2 - District Curriculum Advisory Committee members

Elementary.teacher at large
1 - Secondarytteacher at large

Recommendation should be made by April. Appointment should be
made by the end of May. 4

I. Teacher members of the DEAC shall be appointed by their re spective
Assistant Superintendent from h list of recommended nominees.

C. erm of Office

The term of office for.each member shall be ;doze years with approx,
imately 1/3 of the members replaced each, year.

D. Leadership \
,

are

I. The District Evaluation representative'shall Chair the regular meetings
of DtAc.

r

.
. ,

2. The District Evaluation representative shall aRpoint
,

a committee
member to assume the. leadership rdle i\cases of absence.

.

...i.,
,,, 1 1

1

III. CF ',ACTIONS 0 i

f

,,.

#
A. Review, evaluate and recomme d revision or. isirict Position Statement

I.on eleraluation. 6, f r
1

11 ' . . , i
i '"

.. ,

B , Review,llevaluate an recommOn district-wide urri6u1 evaluation areas

.-

and clevelopiprocedu es for th it conduct.,.
1

5-19-75
4

.90
86

4



I

IV. MEETINGS

The 'regular meeting of the DEAC shall be held on the third Wednesday.of
designated months of the school year. Meeting hours shall be:from
8:00 a.m. to 11:30 eau'. There. shall be approximately 6 meetings per year.
Special meetings shall be called at the discretion of the chairperson.

Necessary teacher substitutes shall be budgeted through the District
Evaluation budget.

V. PORTING

0,

A copy of the minutes of.each
- The superintendent of schools

(- Assistant superiTtendents
I-District.directors

- The chairpersons of District t Division Administrative Advisory Councils
for members of these councils

meeting of DEAC shall be distributed

Vol

tb:

-The chairpersons of the Elementary & Secondary Instructional Advisory
Committees for members of those committees
- The chairperson of the District* Curriculum Advisory\Committee for distri-
bution to members of that committee.

4

S-19-75'

4
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Bloomington

Objective-Item

A

NINE-YEAR-OLDS PERFORMANCE LEVELS IN

Minnesota

Appendix 4.1

Similar Dist. United States Similar. DiSlt.

Minnesota

1(1 1-8 Which one of the following
. figures is a rectangle?

5A4 1-10 Which fraction is the gREATEST?

3d1 1-14A Rectangle: What fractional part
of the figure is shaded?

3P1 1 -14B Circle: What-fractional part of
the figure is shaded?

211 1-15A Weight Graph: Which boy weighs
the most?

211 171613 Weight Graph: Which boy weighs
closest to 50 pounds?

.
211 1-15C Weight Graph: Which boy weighs

the leaA?
3L3 '11-21A Problems with 0: 3+0=

3L3 1-21B Problems with 0: 3x0=

3L3 1-21C Problems with 0 : 3-0=

XX9 1-24 An angle may be measured in

units'called
312 1-30 What is the value of

x in x-3=7?
3A2 1-31 762=

2AI 1-36A Add: 38+19

2A1 1-36B Subtract: 36-19

4A1 1-40 How rany days will it take the
dog to finish 24biscuinZ

4E 1-45 Mow many blocks does.it take to
fill the crate?

4A1 1-46 By how many miles did tha rocket
miss its target?

4B1 1-49 The no. of stamps the boy's have
altogether is CLOSEST to which ?

lcl 2-10 Which picture'shows parallel
lines?

4A1 2-16 If the astro. drinks 3 pt. of H2O
a day, how many will he need?

2E- 2-23 If x/y represents a number, the
number with k & y doubled is

2111 2-32 In the two squares, what is the
distance from A to B?

2A4 2-37 D0 the following subtraCtion:
1054 - 865

301 2-38A Circle: What'fractional'part of
the figure is shaded?

3D1 2-38B Rectangle: 'What fractional vat
pfithe figure is shaded:

3C1 '2-39 Which of the following isequal
to 3x5?

4A1 2-41 How many words did Marie MISS on
all 4 ,pelting tests?

3A1 2-43' In the number 4,263, whatdigit is

in the tens place? .
4A2 2-47 To fig. how Jong it will take to

wash 10 windoi4s, Dorothy could

213l 2-49. Multiply: 9 x 34 1 121

125

80,56
3:68

42.44

45.34

90.33

72.17

89.56
97.23
93.60
96.88

21.97

.63.25

86.28
84.92
65.49

53.84.

51.02

24.95

18.93

54.26

56.21

11.54

54.47

28.16

41.58

51.30

81.4.7

35.15

85.68

55.34'

,45.09

78.00

2.57

32.64*

33.69*

91-.32

73.59

89.93
98.20
90.12*

94%46*

15.08*

57.07*
83-.47

83,93

50,70

51.84

27.90

16.79

60.81*

53.30

' 14.04

45,87*

32.39

30.27*

41.61*

74.75*

25.70*

84.46

55.26
35.88*

e,,

80.35
2:54

34.87*

36.25*

92.43

74.16

91.24
97.88
92.56

93\89*

16:55*

58.20

84.07
85.56'

67.56

54.59

53.48

30.44*

29.68*

61.74*

57.99

:13.62

46.12,',

3262

33.16* '

43.22*,

75.57*,

25.57*,

85.28

57.47

7403* 82.16

3.22 2.58
e

36.9430,80*

31.30*

88.55

60.60*

84.29*
94.26*
81.49*

87.76* '

14.65*

49.15*'

74.25*

79.00*
55.03*

37.14*

48.32

31.05*

30;57*

48.37.

46.04*

14.96

,36.16*

27.17

30.80*

31.30*

73.29*

19,45*

75.21*

50.41

40.09 25.23

37.03

90.64

66.49

$6.97
95.02
87'.62*

88.45*

_12.32*

56-.09*

78:n*
85:20

48.93

S2.33 ,.

38.89*.

37.64*

55.01

54.08

15.7.4 '

39.6*

31.82

36.94

3/.03*

81.69

21.96*

. 80.82

54.33
t3.08*
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THIRTEEN-YEAR-OLDS PERFORMANCE LEVELS IN PERCENT

ABlOpZington., Minnesota Similar Dist. United States

Minnesota

Appendix 4.2

Objective..." Item

Similar Ms+
U.S.

. .

IIA1 1-6 Do the following subtraction:
.

1054 - 865. 87.5 80.85* 80.29 80.02* 80.99

IIA9 1-11 What is the SMALLEST number. .

-

divisible by 6, 9, and 12? 26.78 24.29
.

24.22 20.91* 23.17

ID3. 1-15 An angle may be measured in
,

units called 77.72 76.31 78.54 68.71* 77.39

IF2C 1-21 Which one is another way of .

- expressing 3,6 x (10**2)? 46.26 36.60* 36.49 '37.49* 36.89

11A4 1-22 Which one of the following
equals 47/5? 71.08 64.59* 65.32 64.85* 69.72

IIA6 . 1-25 Which fraction the

-GREATEST? 38.32 31.26* 30.57 26.18* 33.51

IIB3 i -27 if x is less than 4, then :

' x+7 M UST be 63.91 59.59 59.78 50.10* 52.92

IIIA1 1-28 If Sy are shared equally among 4
boys, how much does each get? 18.32 - 12.38* 14.69' 12.32* 14.93

11.1 1-29 What is the probability that heads
will turn up on the 4th toss? 29.28 21.46*, 22,58 15.16 *. 14.57

. .1G2 1-30 'What, is the SQUARE ROOT of
.

16? 39.96 ---40.46 38.46 37.32 44.14

IIP1 1-34 If +:, in. represents 5 mi., 20 ri.- .

Is how rang inches? . 50.42 48.65 50.77 41.58* S1.90

IVA1 . 1-38 1602 inches of snowfall' equals how .

. many inches of water? 63.56 54.99* 54:74 44.60* 44.62'

IVA1 1-39 How many votes did Candidate A
receive? (70% of 4200) 18.89 11.86* 11.95 '1,1.55* 16.93

IVR2 1-40 How old is JoAn? 88.43 80.34* 82.06 71.27* 78.59'

Vg 1,48 ,chich candy shape gives Robert ' .

the MOST chocolate? 43.03 32.82* 33.93 28.59* 31.11'
.

Vg 1-49 What fractional part.of the Jaige

. circte is shaded? 73.59 67.14* 67.50 57.52* 66...77

1G2 2-9 Which one of the following
numbers is a PRIME number: - 64.90 72.6P 74.23 58.44 63.76

riAl , 2-11A Add: 38 + 19 ,
.,., 94.08 95.3 95.60 94.30 93.48

IIA1 2-118 SubtraCt: 36 - 19 . 88.00 91.07 91.41 88.90 90.04

11A1 2-11C.Multiply: 9'x 38 , 85.53 87.76 88.29 . 82.56 ,84.98

:.IIA1 2711D Divide: 125 by 5 94.65 91.60* 92.60 88.53* 91.17

, IC3 2-19 What is the diameter of a circle,- . : .

with a 'radius, of 4 inches? 32.08 36.56 35.96 38,45

1H2 2-21 Which. diagram illustrates "Set S
_37.23

,..,.,

is a subset of Set T" ? -63.78 64:21- 64.75 58.26 67.45

IIA3 2-24' Do the following problem: ,

!,is 5( ,1/4 =

-7:25

72.74 72.07
.
73.08 62.25* 65.03

1181 net a*b = a 6+b), then 2*3 = 43.46 36.54* 35.42 35.93* 35.8,6

IIB3 2-26 What is the value of x in x-3=7?' :87,81f 88.76 87.87 .84.62 89.98

11A6 2-28 Which number is CLOSEST to 3/16?

11J2 .2-32 What is the'probability thatyou'

20.63 24.20 24.76 18.8P, 20.87

. will get the red button? - 41`.35. 38.41 37.21 11.16* ,11:91*

, .

,

, .
. . . .

9.

. 111 .

126

*

*
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t

nbiecti've item
1

\I

IVA1

IVA1

1VB2

It' :4

1'1

$ -IIA3 3

IID1 ' 3

IC3 , 3

Iy132. 3

IIA6 3

IIA6' 3

II81 3

IIIAI 3

164 3

1183 3

IIA1 3

IVA1 3

IVA1 3

1112

iVI 3

IIIH2 3

VC 3

:-34 '11-ipt fractioig.] part of the group-

(13 boys, 1S 'rips) is bcsys?

-35 Draw a graph ti;:shcv the no. of

plantings throu0out the week.

-.3S Wjtich expressiotirivesthe total
distance around :$;(he field? -

!-39 By how many mile did the rocket

- miss its target ?;;:,,

:-42 275 riJes at SO mph will take how

rany hours? -$ a
,

'-43 That is the AREA in sg. in.-of a

square wit1 a peri.4, of 12 ip.?

-47 If n is an odd nunlmr, what can
you say about n+1? .,

-48 The lowest price per:,ounce for.

s-4.rice is .

-49 In the twe souares, vluit is the
distance fror A to B'''' ,

-6 Oe the following additlbn:
1/2 + 1/3.=

-9 what is the measure of the angle
when the tire is 3:00? , __, :

-10 Whiel line serrent is a'bIA"ETFP?

-18 If a +3 =band 3+c=b, then..;
-24A Which number is the OFTATEST?

-24g Whicl, number is the SuALLEST?

-27 If x/y represents a number, the

number with x & y doubled 'it

-30 What is the total cost of 2 Ills:

of apples and.] lb. of pears?.,

-31 In how many different ways can. the

3 friends arrange themselves?:

-32 What is the value of x that ',:''

satisfies 3x-3T-12i

-33 la x 10 x 10.x 10=

-36 liow many. degrees diff, is there

between the 2 temperatures?

-37 How many words did Marie MISS on

all 4 spelling tests:

-38 What is the union of A=(2,4,5)

and B=0,2,3,61? ,

'
.

-39 Curtain length of6 ft. 7 in. is

.
CLOSEST to how many inches?

-43 Which'chart shows part of thC.

rraph of x=y? . .

-46 How many blocks does it ta17e.',

to fill the crate? .

,S.

-.S7 19
I

5 .03

1.39

,70.55

10.90

61.02

31.64

.77.23

60,05

61.5
74.81

'60.74
89.92
73.30

18.47

1663

29.91

61.92
.80.13

64;11
.

t,.
75 45

.- .487A

5:5,.03

32:i39,

4

91.20

''''

,

23.18 *,,

60.85

56.4/

80.97

_ 65.16*

9.14

,,

55.37*

26.97
.

74,23

- 44,80*

64.29
71.21
58.114

88.76
65.08*

15.20

-

20.95*

.27.58

45.58*

: 75.40*
.

_ , 47.34*

78.87
1

52.78

53.01
.

18.26*

91.0.6

'

.

24.09

62.87

52.46

80.46

65,71

10.31

58.68

26.55

75,44

49.40*

65.84
72.25
S9.70
90.67

- 68.62

14.58

2.97*
.

29.18
..-

44.64*
78.56

49.52

77.85

56.08*

.

53.69

19.16*

91.96

.

.

20.41*

39'.04*

i

60.69*

80.83
.

59.11*

6.67*

.51.23*
.

24.46*

60.40*
.

41.87*

42.96*
68.04*
56.59

,84.30*
51.45*

17.84

20.63

30.00

38.91*
67.07*

38.52*

65.58*

42.80

,

45.58*.

13.31*

82.94*

23.85

45.17

63.19

81.80

60.97
-

8,58

56.83

24.34'

65.62'

51.44

.

49.15'

74.98
. 61.12
88..88

-59.621

17.47

21.30
_

34.44

39.65*
71.59

.

46.50.

.,

- .70.49
,

-

.

. 44.75

40.5
,---

'14.59*

86.12*,

.

G.

.

.
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SEVOTEEN-YEAR-0LPSPERFORMANCE LEVELS IN PERCENT .

Bloomington 'Minnesota'

Objective-Item

Similar Dist.
Minnesota

Appendix 4.S

United State SimilarDist
U.S.

RBIO
2B

-RC10

1-7 Which fraction is the GREATEST?
1-8 If x = 3, what is the value of

x2 - 1 ?
1-10 1,602 inches of snowfall equals

58.57

79.58

54.36

85.98*
.

61.19

88.08*

51.07

79.75

53.00

86.42

.how many inches of water? , 76.71 79.1 -7 80.28 73.86, 82.302T1 1-11 What is the value of x that '
.

. satisfies 3x - 3 g 12?
' 75.37 84.56* 83.874 78.76 82.442A 1-12A Add: 38 + 19 94'.79 97.29 97.28 96.99 . 97.392A 1 -12B Subtract: 36 - 19 94.06 93:27 94.66 93.20 94.852A 1-12C ?tultiply: 9 x 38 87.63 89.77 90.19 89,85 91.102/t r 1-12D Divide: 125 by. 5 96.24 95.6$ 94.65 94.73 96.41RA08 1-15 If n is an odd number, what can

.

you say about n + 1? 86,11 83.81
.

88.26 74.61* 75.59*Rj01 1-19 What is the probability that heads
will turn LID on the 4th toss? 35.01 37.30 40:63. 28,61 . 31.374E 1-22A Which had a CONSISTENT batting
average between 1967 and 1971? 67.58 59.39* 63.62 '52.21* 60.104F 1 -22B Which batting average agrees post

.

CLOSELY with the tear- average? 83.26- 81.87 83.37 71.71* 73.29*RBOI 1 1.-29 If a + 3 = b and 3 + c = b, then 86.96 83.04 ,85.50. 80.83* 83.23B1 1-35 What is the equation of line A? 29.38 22.90* 28.27 22.72*. 25.563K 1-37 What is the total cost of 2 lbs._
of apples and l lb. of.pears? 62.88 62.16 67.25 53.88* 59.64RD01 1L38 Which diagram illustrates "Set S
is subset of Set T"? 81.77 78.67 82.39 77.77 81.483A1 '1-42 Which chart,shows part of the , ,

'graph of x = y? 66.31 57..87* 64.85 48.93* 52:57*2P. 1_45, Which yr. did federalgrants for e'.
decrease from previous yr.? 91.74 92.69 93.72 79.40* 84.54*4W 1-50 What- is the difference in the sale

, -

price of 2 televisions? 82:12 82.84 82.29 7 .31 79.20'213 1-52 If x/y represents a number, the
number'With x & y doubled is '44.37 43.09 44.05 42.85 48.134F 1-55 What is the area orthe shaded

.

.

portion of the figures? 50.24, 43.07*. 47.53 31.78* 37.01*1J 2-6 What is the measure of angle,E? 56.67 .52,70 59.69 54.88 59.12RFO3 2-9 What is theSQUARE ROOT of 16? 83.70 83.26 86.69 78.24* 81.222B 2 10 (r + s) - (r - s) . 31.03 26.68 33.37 31.09 36.70RKO7 2-11' Which candy shape' gives. Robert
the MOST chocolate? 57.52 54.57 57.02 50.64*' 53.122A 2-12 Do the following addition:

,

gm'
l/2 + 1/3 =

2 -14 If 11 in. represents 5'mi., 20 mi.
69.49 71.37 76.43* 68.48 68.63

is how many inches? 71.26 73.01 73:59 61.89* 62.91RC25A 2-15A If x and y are negative, then
x + y

, 67,78 66.48 70,93 65.29' 67.0$RB08 2-30 Which number is CLOSEST .,to 3/16? S1.37 51.15 55.67 40.31* 42.32*RPO3 2-31 City, property tax on $14,900 is .

CLOSEST to
1

. :
' 39.24 43.93 46.34* 41.01 46.972A , 2-37 Do the following subtraction:

.

1,054 .L 865 92.33 90.93 90.71 91-19 92.34
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SFUTEEN-YEAR-OLDS PERFORMA`:Cr. LEVELS 4* PP 'CENT

Bloomington Minnesota Similar Dist.: United StateS .Similar Dis:
Minnesota . U.S.

:\C\\

Objectives -Items

R004

2T1.

RJOS

4W

10.

2-38 What is the union of a = (2,4,5)
and B = (1,2,3,6)?

2-42 What is the vane of x in
x - 3 = 7'

2-45. The chance of drawing a WHITE slip
1st is given by which?,

2-46 What.time should the turkey be put
in the oven to be done by 5:00?

2-48 Which one is another way of

58.30

93.25

36.50

45.42

/:

61.34

94.88

33.26
' 5 .

42.90

67144t*,.

95.80
.

38.34

48.46

57.91

-fl4f.96"
.

31,21

.-

43.15

61.90

95.0

36.17

48.42

expressing 3,6 x (1p**2)? 72.72 71.09 75.37 64.05* : .67.15

. 4F 2-54 That fractiqnal part of the large

I circle is shaded? 69.92 77.71* 74.52
.

70.63 72.46

4F 3-6 What is the AREA in so. in. of a
souare with merim. of 12 in.? -27.22 28.15 33.76* 30.26 35.63

RA09 3-7 Whet is the SM LEST number
divisible by 6,9 nd 12? 45.10 41.32 43.89 40.72 44,25

2T1 3-9 If x is Jess than 4, then
x + 7 MUST BE . 76.74 73.0f3 74.50 .72.94 78.18

212 3-13 What is the solution set of the .

equation (x-1) (1:+7) = 0? 29.86 29.61 34.66 28.03 33.54'

1S 3-14 Which statement follows "All' ti

good drivers are alert"? 56.57 50.91 53.68 51.05 51.92

2A 3-20 'Which one of the following equals
47/5? . 77.59 82.68 84.17* 83.19* 82.46

4F . 3-25 275 miles at 50 mph will take
how many hours? 80.14 82.07 83.30 83.04 84.70

3K 3-31 Which expression gives the total
N,

-

distance around the field? 66.37 76.41* 74.67* 70.44 69.96,_

RK14 3-36' Howmany inches long is the
hypotenuse? 32.59 28.18 31.21 4.79 31.14

RNO3 3-39 Let a*b = a(a +b), then 2* 3= 69.34 72.68 75.31 68.84 6886
1C3 3-41 If f (x) =(x + 1),

what does f (2) equal? 60.98 55.50 58.18 43.02* 4577*

4W 3-42 How many packages did the man buy? 77.28 81.06 78.26 82.97* 83.2.
2A 3-46 Do the following problem: 1/2 x = ' 63.88 70.52* 70.27* 76.56* 77.00,

RCO8 3-48 How many degrees diff is there ..

between the 2 temperatures? 82.93 76.85* 79.03 67.34* 72.09*

RC20 3-51 How many,votes did candidate A .

receive (70$ of $200)? , . 46.52 48.21 47.01 .46.27
.

48.54

50 3-55 How much more w9uld a person pay .

buying on credit (vs cash) ? . 69.99 66.03 67.22 64.53 68.62

RC25B 2-15B If x and y are negative,'then
71.42 67.46 77.Q4 67.75 70.41

3K

SD

2-27 If $y are,shared equally among
4 boys, bow mucidoes each get?

1-31 The lowest price per ounce

,, 62.80 64.01 69.32* 44.21* 46.77*.,

for rice is 38.19 37.31 37.61 35.21 36.14!

.

.

.

A

'

1

. .

.

' -
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