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HISTORY OF CSMP IN MANHASSET

The Manhasset, NY, School District began using the CSMP curriculum in first grade in the
1981-32 school year. The following vear, 1981-82, all second grade classes used "CSMP and
in each succeeding year CSMP usage advanced one grade level, By 1686-87 all grades K-6
classes in Manhasset were using CSMP and have continued to do s0 since then. Table 1,
below, shows the schedule of 1mplementat1on

Table 1
CSMP History in Manhasset

Year
Grade 8l-82 83 84 85 86 87 88-92
1 CcsMP CsMp Ccsye CcSMP csMP Ccsv» csMp
2 Non~-CSMP CsMp CsMP CSMP csMP csM? csMp
3 Non-CsMpP Non-CSMP csM®p csMp CsSMP csMPp csMP
4 Non-CSMP Non-CsMp Non-CsMP CcsMp CcsSMP Ccsvz CsMP
5 Non-CsMP Non~CsSMP Non-CSMZ Non-CSMP CsSMP csMp CsMp

6 Non-CSMP Non-CsSMp Non-CsSMP Non-CSMP Non-CSMP CcsM@ csMp



ADMINISTRATION OF THE MANS TESTS

Description

The MANS Tests are a collection of short tests designed to assess how well students can
use mathematical and thinking skills in situations that are new or unfamiliar to them. The
tests are in plain English and do not use terminology that is specific to any particular

curriculum.

MANS Tests are grouped into seven core categories based on the content and kind of
problem solving skills being tested:

Computation

Estimation

Mental Arithmetic

Number Representations
Relations and Number Patterns
Word Problems

Elucidation of Multiple Answers

In grades 4-6, additional MANS categories are:
Fourth: Geometry
Fifth:  Geometry, Organization of Data, Probability
Sixth:  Algebra, Organization of Data, Probability
The MANS Tests are described in Appendix B

Administration

Since 1985, the MANS Tests have been administered in Manhasset schools at various grade
levels in various years, according to the wishes of the school district.

The tests have served the following purposes:
a. Comparison of student performance before and after the introduction of CSMP,

b. Assessment of change in student performance with increasing district experience
with CSMP,

c. Comparison of Manhasset student performance with that of CSMP students in
other districts.

Table 2, below, shows when and at what grade levels the tests were administered.



Table 2
Administraticn of MANS Tests, 1985-92

Year

Grade 84-35 36 87 38 89 990 3 92
3 X X X X
3 X X X X X
S X X X X X X X X
(¥on-CSMP)
8 X X X X X
(Non-C3H4P) (¥on-CSM?)

Computation of Class Scores

In order to increase the number of test items to which the class as a whole is exposed,
parallel forms of individual MANS tests are used when appropriate. This is not always
possible; for some tests, the directions to be given by the tester must be specific to a
particular problem situation, so that all students must then work on the same set of
questions. Thus, on some tests, half the students take half the items while the other half
take the remaining half of the items. On other tests, all students take the same set of items.

Class scores are calculated as the sum of the average scores on each set of items, regardless
of whether the set of items was taken by all students in the class or only half the students.
Class scores were computed for Total MANS and for each MANS Category. In addition,
class scores were calculated on a special Vocabulary test included with the MANS. This
tests served as a measure of ability for the individual student and, when averaged, for the
class. It was used as a covariate in much of the analysis that follows.



INITIAL MANHASSET CSMP - NON-CSMP COMPARISONS
Non-CSMP classes were tested in 1983 in grades 5 and 6 and again in 1986 in grade 6. This
section compares their performance with that of subsequent CSMP classes at the same
grade level the first vear such CSMP classes were tested. The following numbering scheme
1s used for all grade levels:

Year 0: Non-CSMP curriculum is used. (1985 and 86 results combined for grade 6)
Year 1: The first year of CSMP implementation at that grade level.
Year 2: The nextyear, etc.

For example, Year 1 was 1984-85 for fourth grade, 1985-86 (5th), and 1986-87 (6th)

Statistical Analvsis

For each MANS Category and for Total MANS, an Analysis of Covariance procedure was

carried out to compare the CSMP and Non-CSMP classes. Vocabulary score was used as a
covariate, meaning that, effectively, MANS class scores were adjusted to take into account
differences in ability as measured by Vocabulary scores.

Results for grades 5 and 6 are shown in Tables 3 and 4, respectively. Allsignificant
differences in these tables were in favor of CSMP classes.

Table 3
FPifth Grade CSMP (Year 1) Versus Non-CSMP

Raw Score Means Adjusted Means Statistical
CSMP Non-CSMP CSMP Non-CSMP Significancel
Computation 24.9 25.1 24.6 25.3 -
Estimation 17.1 14.5 16.9 14.6 *
Mental Arithmetic 24.7 21.7 24.2 22.1 *
Number Representatns 26.5 23.3 26.0 23.7 *x
Relations, Numb Pats 36.4 30.4 35.8 31.0 *
Word Problems 13.6 11.4 13.3 11.7 * *
Eluc. Multipl Answers 23.5 21.8 22.5 22.7 -
Geometry 7.1 5.8 7.0 5.8 *x
Organization of Data 9.3 7.8 9.2 7.8 * *
Probability 9.4 7.4 9.3 7.5 *
Total MANS 183.0 169.6 189.5 173.0 * *
Vocabulary 33.5 32.1
Number of classes 7 6

1 F_test with 1 and 11 degrees of freedom

* = Probability that differences this large between the two groups could
have happened by chance is less than .05
** = Probability is less than .01.



Table 4
Sixth Grade CSMP (Year 1) Versus Non-CSM®

Raw Score Means Adjusted Means Statistical
CSMP  Non-CSMP CSMP Non-CSMP Significancer
Ccmputation 28.2 25.5 28.3 25.4 -
Estimation 25.5 22.9 25.5 22.83 * %k
Mental Arithmetic 24.5 21.4 24.6 21.3 * %
Number Representatns 30.8 27.9 30.8 27.7 *x
Relations, Numb Pats 51.0 44,7 51.1 44.5 * %
Word Problems 15.4 13.6 15.4 13.5 * %
Tluc. Multipl Answers 37.2 30.4 37.3 30.3 * *
Algebra 15.7 14.5 15.7 14.3 *
Organization of Data 6.4 5.7 6.4 5.
Probability 6.2 5.6 6.2 5.6
Total MANS 241.4 214.7 242.2 213.8 * *
Vocabulary 27.5 27.8
Number of classes 7 13

1 F_test with 1 and 18 degrees of freedom.

CSMP classes had significantly higher Total MANS scores at both grade levels (p < .01).

With respect to individual MANS categories, CSMP classes had significantly higher scores
on seven of the nine categories in fifth grade and eight of the nine in sixth grade.



Graphs of Class Scores

The graphs below show Total MANS score for each class. Each class is shown by an entry
on the graph, with Total MANS score plotted against Vocabulary score.
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MANHASSET CHANGES OVER TIME

An important question with respect to any new curriculum is whether, with the passing of
time, initial enthusiasm wears off and performance gradually declines. Alternatively, as
teachers get more experienced with the curriculum, does performance improve?.

To investigate this question, for both grades the district mean Total MANS score (the
mean of all class means) was calculated for each year in which the MLANS Tests were

administered at that grade level. Appendix A lists these district mean Total MANS scores
as well as for each MANS Category.

The graphs below, one per grade level, compare district means for three types of classes:

- Non-CSMP - two entries (1983, 1986) for sixth grade, one entry (1985) for fifth
- CSMP Year 1 - one entry

- CSMP Years 2 and higher - two entries for sixth grade, six for fifth grade
(Tt should be noted that these two sixth grade entries are based on results from
the one Manhasset schools that was tested.)
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MANS TESTS: SIXTH GRADE
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The graphs show clearly and consistently that MANS scores improve when CSMP is
implemented, improve again with further experience, and then remain at those high levels
over time.



MANHASSET VERSUS OTHER CSMP CLASSES

The last section of MANS Test analysis compares graphically the performance of
Manhasset students with that of CSMP students in other grades. Manhasset district
averages (same as previous) are shown superimposed on a representative set of class means
from other districts using CSMP. Note that the Manhasset entries on the graph are district
means while the other entries are for (Non-Manhasset) class means.

Each graph contains a regression line, which represents the best predictor of Total MANS
score based on Vocabulary score. The line was calculated using the Non-Manhasset class
scores and represents a norm of sorts; scores abave the line are higher than typically
achieved by CSMP classes of the same ability level.
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MANSB TESTS: 8IXTH QGRADE
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It can be seen that all Manhasset entries are above the regression line. (Again it should be
noted that the two very high 6th grade entries are based on results from only one of the
two Manhasset schools.)
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SUMMARY

The Manhasset Central School District began using the CSMP curriculum at the earliest
grades in 1980-81. Over asix year period the full grades K-6 curriculum became
implemented district-wide and continues to be so. In 1985 the MANS Tests were
administered to all classes in grades 5 and 6; these classes were using the previous (Non-
CSMP) curriculum. Sixth grade Non-CSMP classes were also tested in 1986. During the
next six years the tests were administered to CSMP classes at various grade levels according
to district needs. The main results of the MANS testing are as follows:

1. CSMP classes, grades 5 and 6, in their first year of implementation of the curriculum had
significantly higher Total MANS scores the previous Non-CSMP classes at the
corresponding grade levels. Their scores on the various individual MANS categories were
also higher and the difference was significant on 15 of the 18 categories (nine at each
grade).

2. CSMP grades 5-6 MANS scores increased still more beyond those of the initial
implementation as teachers became more familiar with the CSMP curriculum. They have
continued at these high levels in the intervening years.

3. Manhasset average MANS scores are above the level achieved by most CSMP classes of
comparable ability in other school districts.
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HISTORY OF CSMP IN GUILDERLAND

The Guilderland, NY, Central School District began using the CSMP curriculum in first
grade in the 1978-79 school year. Approximately half the first grade classes used CSMP
and the remainder used the reqular district mathematics cumculum

The following year, 1980-81, all first grade classes used CSMP and half the second grade
classes. From year-to-year, CSMP usage advanced one grade level; bv 1984-85 all orades K-

6 classes in Guilderland were using CS MP and have continued to do $o since then. Table 1,
below, shows the schedule of melementatxon

Table 1
CSMP History in Guilderland

Year
Grade 78-79 80 81 82 83 84 85-92
1 half-CsMpP CSMP CsSM®™ CSMP CSMP csMp CSMP
2 Non-CSMP halZf CsMP CSMP CSMP CSMP CSMP CSMP
3 Non-CsMP Non-CSMP half-CsSMP } CcsMP CSM ‘ csMp CSMP
4 Non-CSMP Nen-CsSMp Non-CsM® half-CsMp CSMP csMp CcSMp
5 Non-CSMP Non-CSMP Non-CsM2 Non-CSM2 half-CsMp CSMP CSMP
6 Non-CSMP Ncn-CSMP Non-CSMP Non-CSMP Non-CSMP half-CsMp CSMP



ADMINISTRATION OF THE MANS TESTS

Description

The MANS Tests are a collection of short tests designed to assess how well students can
use mathematical and thinking skills in situations that are new or untamiliar to them. The
tests are in plain English and do not use terminology that is specific to any particular
curriculum.

MANS Tests are grouped into seven core categories based on the content and kind of
problem solving skills being tested:

Computation

Estimation

Mental Arithmetic

Number Representations
Relations and Number Patterns
Word Problems

Elucidation ot Multiple Answers

In grades 4-6, additional MANS categories are:
Fourth:Geometry
Fifth: Geometry, Organization of Data, Probability
Sixth: Algebra, Organization of Data, Probability
The MANS Tests are described in Appendix B

Administration

Since 1982, the MANS Tests have been administered in Guilderland schools at various
grade levels in various years, according to the wishes of the school district.

The tests have served the following purposes:
a. Comparison of student performance before and after the introduction of CSMP,

b. Assessment of change in student performance with increasing district experience
with CSMP, '

c. Comparison of Guilderland student performance with that of CSMP students in
other districts.

Table 2, below, shows when and at what grade levels the tests were administered. ("X';
means all classes were CSMP and were tested.)



Table 2
Administraticn of MANS Tescts, 1982-32

Year

Grace 81-32 53 84 85 35 87 33 89 30 91 32
2 X £ X X X
4 Both X X X X X X X
5 Non-C3M? X X X £ X X X
6 Non~CsMP X X X X

Computation of Class Scores

In order to increase the number of test items to which the class as a whole is exposed,
parallel forms of individual MANS tests are used when appropriate. This is not always
possible; for some tests, the directions to be given by the tester must be specific to a
particular problem situation, so that all students must then work on the same set of
questions. Thus, on some tests, half the students take half the items while the other half
take the remaining half of the items. On other tests, all students take the same set of items.

Class scores are calculated as the sum of the average scores on each set of items, regardless
of whether the set of items was taken by all students in the class or only half the students.
Class scores were computed for Total MANS and for each MANS Category. In addition,
class scores were calculated on a special Vocabulary test included with the MANS. This
tests served as a measure of ability for the individual student and, when averaged, for the
class. It was used as a covariate in much of the analysis that follows.



INITIAL GUILDERLAND CSMP - NON-CSMP COMPARISONS

Non-CSMP classes were tested in 1987 in grades 4-6. This section compares their
pertormance with that of subsequent CSMP classes at the same grade level the first year
such CSMP classes were tested. The tollowing numbering scheme is used for all grade
levels:

Year 0: CSMP is implemented in half the classe
Year 1: The next vear, in which CSMP is used for the first time district-wide

Year 2: The next year, etc.

For example, Year 1 was 1982-83 for fourth grade, 1983-84 for fifth grade, and 1984-85 for
sixth grade.

Statistical Analysis

For each MANS Category and for Total MANS, an Analysis of Covariance procedure was

carried out to compare the CSMP and Non-CSMP classes. Vocabulary score was used as a
covariate, meaning that, effectively, MANS class scores were adjusted to take into account
differences in ability as measured by Vocabulary scores.

Results for grades 4-6 are shown in Tables 3-5, respectively. All significant differences in
these tables were in favor of CSMP classes.

Table 3
Fourth Grade CSMP (Year 0) Versus Non-CSMP

Raw Score Means Adjusted Means  Statistical
CSMP Non-CSMP CSMP Non-CSMP Significancel
Computation 21.6 22.3 21.6 22.3 -
Estimation 28.4 25.5 28.3 25.6 *
Mental Arithmetic 21.4 16.9 21.3 17.0 * %
Mumber Representatns 18.3 16.9 18.2 17.0 -
Relations, Numb Pats 33.4 22.5 33.3 22.7 * %
Word Problems 13.3 11.9 13.3 11.9 -
Multiple Answers 18.2 17.2 18.6 17.3 -
Geometry 4.0 3.8 3.9 3.9 -
Total MANS 158.7 137.2 158.1 137.6 *
Vocabulary 28.6 28.4
Number of classes 5 7

1 p_test with 1 and 10 degrees of freedom

* = Probability that differences this large between the two groups
could have happened by chance is less than .05
*%* = Probability is less than .0l.



Fifth Grade CsM2

Raw Sccre Means
CSMP Yon-CsSMP

Computation 23.1
Estimation 16.7
Mental Arithmetic 25.4
Number Representatns 24.0
Relations, Numb Pats 35.1
Word Problems 13.3
Multiple Answers 24.8
Geometry 6.7
Organization of Data 8.3
Probability 9.1
Total MANS 187.2
Vocabulary 34.0
Number of classes 10

1

Sixth Grade CS¥P

Raw Score Means

CSMP
Computation 26.2
Estimation 22 .4
Mental Arithmetic 21.8
Number Representatns 27.6
Relations, Mumb Pats 46.6
Word Problems 13.5
Multiple Answers 33.3
Algebra 13.5
Organization of Data 5.9
Probability 5.8
Total MANS 217.0
Vocabulary 27.4
Mumber of classes 11
1

Table 4
(Year 1) Versus Non-CSMP

CSMP

24 .4 25.7 22.6
14.8 16.5 15.3
19.9 25.1 20.7
21.3 .1 21.7
28.1 34.5 29.7
10.4 13.1 11.0
22.4 24.2 24.0
5.8 6.6 6.0
7.9 8.2 8.0
7.9 9.1 8.0
163.1 184.5 169.8
31.9
4

F-test with 1 and 12 degrees of freedocm.

Table 5
(Year 1) Versus Non-CsSMP

Non-CsSMP

24.7 26.2 24.8
19.7 22.3 20.1
18.1 21.7 18.4
24.1 27.5 24.4
36.8 46.4 37.4
11.9 13.4 12.2
27.5 33.1 28.0
13.6 13.8 13.5
5.5 5.4 5.9
5.2 5.8 5.4

186.1 216.0 188.9
26.6
4

F-test with 1 and 13 degrees of freedom.

Adjusted Means
Non-CSMP

Adjusted Means
CSMP Non-CSMP Significancel

Statistical
Significance

Statistical



CSMP classes had significantly higher Total MANS scores at all three grade levels.

With respect to individual MANS categories, CSMP classes had higher scores on every
category at every grade level except Computation in fourth grade. The differences were
statistically significant:

- at all grade levels for Mental Arithmetic and Relations and Number Patterns
- at one or two grade levels in the other five core categories

Computation, Estimation, Number Representations, Word Problems,
Multiple Answers)

- at none of the grade levels in the additional MANS categories
(Algebra, Geometry, Organization of Data, Probability)

Graphs of Class Scores

The graphs which follow show Total MANS score for each class, one graph for each grade
level. Each class is shown by an entry on the graph, with Total MANS score plotted against
Vocabulary score.
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GUILDERLAND CHANGES OVER TIME

An Important question with respect to any new curriculum is whether, with the passing of
time. initial enthusiasm wears otf and performance gradually declines. Alternatively, as
teachers get more experienced with the curriculum, does performancs improve?.

To investigate this question, at each grade the district mean Total MANS score (the mean
of all class means) was calculated for each year in which the MANS Tests were
administered at that grade level. Appendix A lists these district mean Total MANS scores
as well as for each MANS Category.

The graphs below, one per grade level, compare district means for three types of classes:
- Non-CSMP (1982) - one entry
- CSMP Year 0 or Year 1 (used in previous analysis) - one entry
- CSMP Years 2 and higher (4-7 entries depending on grade level)

The graphs are remarkably consistent from grade-to-grade. They show clearly that MANS
scores improve when CSMP is implemented, improve again with further experience, and
then remain at those high levels over time. Thus the program has been maintained at a
high level over a 51gn1f1cant period of time in spite of the inevitable staff turnover. For
example, for the period 1984-1992, the turnover rate for 4th and 5th grade teachers was
approximately 50%; clearly the district has been able to train these teachers and integrate
them smoothly into the CSMP program.
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GUILDERLAND VERSUS OTHER CSMP CLASSES

The last section of MANS Test analysis compares graphically the performance of

Guilderland students with that of CSMP students in other grades. Guilderland district
averages are shown (as in the previous graphs) superimposed on a representative set of
class means from other districts using CSMP. Note that the Guilderland entries on the
graph are district means while the other entries are for (Non-Guilderland) class means.

Each graph contains a regression line, which represents the best predictor of Total MANS
score based on Vocabulary score. The line was calculated using the Non-Guilderland class
scores and represents a norm of sorts; scores above the line are higher than typically
achieved by CSMP classes of the same ability level.
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MANS TEBTS: 8IXTH QRADE
Quildsriand Dist Averages, 1936,37,80,81
Ysraus Other C8MP Clasaes
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It can be seen that, in grades 2 and 6, all Guilderland entries are above the regression line.
In grade 4 and 5, all but one are above the line (the exception in each case represents the
initial CSMP implementation).
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TEACHER REACTIONS TO CSMP

In the spring of 1988, a questionnaire was completed by all 2nd, 4th and 5th grade teachers
(38 teachers in all). The questionnaire was similar to one administered in previous vears to
CSMP teachers at various sites. Thus responses could be interpreted both in an absolute
sense and also in comparison to these previous responses.

Unless otherwise noted, responses will be summarized across grade levels. Where the

responses differed substantially between grades, data will be provided separately for each
grace.

A. Teacher Experience and Training for CSMP

Al. Teaching experience

About 3/4 of the teachers had at least 10 years of teaching experience; only 5 of the 38
teachers had less than six years of experience.

A2. Experience at present grade level with CSMP

About 2/3 of the teachers had taught CSMP at their present grade level for at least four
years. The remaining teachers were equally divided among one, two or three years - 10 -
15% each.

A3. Academic background

About 2/3 of the teachers had attained at least a Master's Degree. Most had an
undergraduate background in Elementary Education with one or two mathematics courses.
Ad4. Attendance at math-related activities

The percentages of teachers indicating that they had attended the following activities
within the last two or three years is shown below:

70% - Observed classroom demonstrations of math methods/curricula
64% - Attended local informal math group meetings

32% - Participated in local math committees or curriculum projects
16% - Attended regional math conferences

In summary, the teaching staff appears to well qualified and experienced with CSMP and
participates fairly actively in a range of inservice activities. Their usage of CSMP has
probably reached a mature level of implementation.
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B. Implementation of CSMP

B1. Composition of classes by ability grouping

Almost all teachers said classes were not ability grouped.

B2. Assignment of homework

About 85% said homework was regularly assigned.

B3. Use of hand calculators

All teachers said hand calculators were used in their classrooms.

B4. Assignment of teacher aides

Half the second grade teachers had an aide regularly assigned to their classroom; about a
quarter of the 4th and 5th grade teachers had an aide.

BS. Length of time for math class

Average number of minutes per day reported for math class was 48 for 2nd grade, 50 for
4th grade and 61 for 5th grade. This was marginally higher than 2nd and 5th grade teachers
in other districts have reported.

The distribution of activities during math time differed somewhat by grade:

2nd/4th  5th

Developing a lesson 52% 70%
Supervising while students work on their own 23% 17%
Leading the class in reviewing completed assignments 8% 5%
Working with a student or small group of students  15% 7%

B6. Supplementation

About 10% of math time was spent in supplementing the CSMP curriculum (slightly higher
in 2nd grade). About half the teachers indicated that supplementing was usually for a few
minutes at a time, about a quarter of the teachers said it was for a full math period at a time
and about 8% said it was for several consecutive math periods. This amount of
supplementing is considerably less than is usually reported by CSMP teachers; between 15
and 20% of math time spent supplementing is most often reported.

Most of the supplementing fell into one of two categories. At 4th and Sth grades it was

usually for computational skills - basic facts and algorithms. At 2nd grade it was also for
topics omitted from the CSMP curriculum, such as money and telling time.
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Most teachers indicated that the amount of supplementing this past vear was about the
same as last year, but about a quarter of the teachers said they speat more time
supplementing (higher in 4th grade).

B7. Teacher preparation time

Teacher preparation time for math was roughly equal to the preparation time for other
subjects taught this past year; about 60%¢ said it was the same, 25% said it was less, and 13%
said it was more.

Teacher preparation was also comparable to the time spent with other math programs
these teachers had taught; about 30% said it was the same, 25% said it was less, and about
40% said it was more than with other math programs. At 4th and 5th grades 60% of
teachers said they spent more time preparing for CSMP.

BS. Teacher training

Only one teacher reported not receiving pre- or inservice CSMP training and all but 3 of
the remaining 37 teachers reported that the training they received for CSMP was sufficient.

Teachers were asked for suggestions to improve training. Most teachers did not make
specific suggestions or merely commented that they were satisfied with the way the training
went. A number of second grade teachers (and one or two 4th and Sth grade teachers)
suggested that training sessions be more targeted to specific grade levels and to specific
topics at these grade levels.

Teachers were asked how many times they met with the CSMP Coordinator during the
past year. Most responses were either zero or 1-2 times. At 4th and 5th grades most
teachers said that this number of meetings was about right. 10% of 4th grade teachers and
35% of the 5th grade teachers said it was not often enough but responses to the adequacy
of meetings was unrelated to how often meetings were held. Atsecond grade however,
almost half the teachers indicated that the they did not meet often enough with the
coordinator and almost all of these teachers said they had not met with the coordinator
during the pastyear.

Teachers were asked how frequently they met with other CSMP teachers in their building
and whether or not it was often enough. About a third of the teachers said they did not
meet or met rarely or informally. Almost all of these teachers said this was not enough.
The other teachers said they met as needed or on some regular basis and these teachers
usually set this was often enough.
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C. Teacher Evaluartions of CSMP

Cl. CSMP compared to previous math program

Teachers were asked to rate CSMP, compared to the math program they had previous
used, on a number of criteria. Ratings were from 1 to 5 where "1" = much lower, "2" =
lower, "3" = about the same, "4" = higher, and "S" = much higher. The average rating for
each issue is shown below by grade level and overall. Also shown are the average ratings
from teachers in other districts.

The items are grouped: the first group (items 1-5) ) received very high ratings (an average
of over 4.0 or between "higher” and "much higher"; the middle group (item 6) received
slightly above average ratings; and the last group (items 7-8) received slightly below average
ratings.

2nd 4th 5th Oover-

Grade Grade Grade all

1 overall quality Guild. 4.4 4.2 4.3 4.3
Other 4.5 4.0 3.7 4.1

2 Student interest and involvement Guild. 4.6 4.0 4.6 4.4
Other 4.2 4.0 3.9 4.0

3 Student ability to do logical reasoning Guild. 4.6 4.3 4.3 4.4
Other 4.3 4.3 4.4 4.3

4 Appropriateness for high ability studs Guild. 4.6 4.3 4.6 4.5
Other NA 4.4 4.6 4.5

5 Student achievement - math concepts Guild. 4.3 4.3 4.5 4.4
Other NA 3.7 3.8 3.8

6 Student ability to do word problems Guild. 3.2 3.1 3.5 3.3
Other 3.4 3.4 3.3 3.4

7 Student achievement - computation skills Guild. 2.9 2.8 3.0 2.9
Other 2.8 2.5 2.5 2.6

8 Appropriateness for low ability students Guild. 3.2 2.5 2.1 2.6
Other NA 2.7 2.7 2.7

Overall, CSMP was rated very highly by Guilderland teachers. Their ratings were fairly
similar to ratings given by other teachers previously surveyed, except for higher
Guilderland ratings for "Student interest and involvement" (1) and for "Student
achievement of math concepts (5).
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C2. Best aspects of CSMP

Teachers were asked. in an open-ended question to name the best aspects of CSMP. The
most common responses, and the percentage of teachers giving each response, are shown
below. Percentages are based on the number of teachers responding to this question (34).

43% Interesting, high involvement, motivates, exciting, etc.

38% Thinking skills, problem solving (higher for 3th grade teachers)
32% Variety of topics, schedule, spiral approach

34% Concepts, student understanding, different strategies

16% Challenging for students

25% (2nd grade teachers only): a. Hands on approach

25% (2nd grade teachers only): b. Appropriate for all students

C3. Worst aspects of CSMP

Teachers were also asked to name the worst aspects of CSMP. Common responses are
shown below.

46% Basic facts, more drill, poor for computation skills, algorithms

10% - 15% for each of the following:
a. Poor for low ability students
b. Too much material, yearly schedule is too crowded
c. Some lessons are too long
d. Missing curriculum topics - time, money, roman numerals
e. Some lessons seem irrelevant, pointless, don't mesh

C4. Overall evaluation of CSMP

In the final open ended question, teachers were asked to give their overall evaluation of
CSMP. Of the 37 teachers responding to this item:

70% gave only positive comments - "excellent”, "super”, "wonderful’, "enjoy it", "very
mon

good”, "good”, "fun to teach", "strong program”, "outstanding", "much better than
planned textbook”, etc.

16% gave positive comments but added some caveat, for example, "I like it very
non

much but add much to it for ease of understanding", "Very good except for
computation.”

14% gave equally positive and negative comments or a neutral rating for example,
"OK, not great."
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SUMMARY

Maior Results of MANS Testing

The Guilderland Central School District began using the CSMP curriculum at the earliest
grades in 1978-79. Over asixyear period the full grades K-6 curriculum became
implemented district-wide and continues to be so. In 1982 the MANS Tests were
administered to approximately half of the classes in grades 4-6; these classes were using the

revious (Non-CSMP) curriculum. During the next 10 years the tests were administered to
CSMP classes at various grade levels according to district needs. The main results of the
MANS testing are as follows:

1. CSMP classes, grades 4-6, in the early stages of implementation of the curriculum had
significantly higher Total MANS scores the previous Non-CSMP classes at the
corresponding grade levels. Their scores on the individual MANS categories were almost
universally higher, significantly so at all grade levels in Mental Arithmetic and Number
Patterns and Relationships, and at one or two grade levels in the other core MANS
categories.

2. CSMP grades 4-6 MANS scores increased still more beyond those of the initial
implementation as teachers became more familiar with the CSMP curriculum. They have
continued at these high levels in the intervening years.

3. Guilderland average MANS scores are at or above the level achieved by most CSMP
classes of comparable ability in other school districts.

Teacher Reactions to CSMP

In the spring of 1988, a questionnaire was completed by all 2nd, 4th and 5th grade teachers
(38 teachers in all). The questionnaire was similar to one administered in previous years to
CSMP teachers at various sites. -

Teachers were asked to rate CSMP, compared to the math program they had previous
used, on a number of criteria. Overall, CSMP was rated very highly by Guilderland
teachers, particularly (at least 4.3 on a 5-point scale) on overall quality, student interest and
involvement, student ability to do logical reasoning, appropriateness for high ability
students, and student achievement of math concepts

In an open ended question, teachers were asked to give their overall evaluation of CSMP.
Of the 37 teachers responding to this item:
70% gave only positive comments - "excellent”, "super”, "wonderful", "enjoy it", "very

" on

good”, "good", "fun to teach", "strong program", "outstanding."

16% gave positive comments but added some caveat, for example, "I like it very much
non

but add much to it for ease of understanding”, "Very good except for computation.”

14% gave equally positive and negative comments (or neutral) for example, "OK, not
great.”

18









CSMP Evaluation Report
Guilderland Central School District, 1992-94

Martin Herbert
Evaluation Consultant

December, 1994



Table of Contents

Computationof ClassMeans. . . . .. ....... ... . ....
Statistical Analysis of MANS Scores . . . ............. 4
Graphs of MANS Class Scores ., . .. ... ... ... ....

Appendix: Summary Description of MANS Tests



"$31S2 1 SNVIA 21 uo souewriorrad 3ua]jaoxa J1oyl 2401dwr usAa2 pue
UTCIUTRW 0] 3[R US2q SATY S[00YDS PUBISPIIND ‘95TSN JJASD 1O STESA [TI2A9S I21J8 ‘Snu L

"SASSTIO JINSD WOI) $2100S Yiim A[qeloAt] paredwod $asseld
PURIIOP[IND) $66T 2 103 $2100S SNV A 213 181 A[TE2[0 pamoys eiep [eotydess ‘uonippe uj

"93UEI 07" - €' QY2 ul AJUO JUBDIJIUSIS

910m SIOURILITTP 21 YSNOyITe ‘SNVIA B0 U0 $2100S I2YSTY PTY SISSE[D 661 UL
"suUoSLIedWoD 95311 JO DA UT [9AQ] C()° DY IT JUTOIJIUSTS 219M SIOUINIITD 2Ui PUL SIUOTITO
SNVA [Te 3SOWR U0 $21005 JayS1y ARYSIS PTY SISSTIO GG 23 ‘S[2A9] 2pTi5 [[B IV

"(1oA3] 9ptid uo Suipuadep) 7EET 10 OGG] Ul 1S A1 JO SuonT.RSIUIWpE snotadad
Ur Paurelqo asoy) Yiia pascdwod 21am SS9y I0LRSH(J 000G [RIUR)D) PUBRPIIND 23 Ul
O - + PUT T 9priS Ul SIL2PNIS [[B 01 PRI2ISIUTWIPE a1am SI1S2 1 SNVIA Yl ‘+651 JO Sulds o uj

Arcwaung



*3UI[OAP 01 $2100S PUB UINIR[S 0 1$2I1UT SN 1YWL *3sn JO S1vak SU FJuLmp

I9AQUIN] JOYOBD) 9]qBIIASUI ITM PIUTQUIOD UM ‘[OIyA SSauysal] $11150] 2ary Aew weisod
a1 18yl 9z1s9y1odAYy pInod U6 ‘PUBY IAYI0 I UQ “H6E6] Ul $2100S SN VA UT SaZurd 9518]
Aue 103dx3 J0U P[NOA SUO PUB JOLBSIP 2] UT paydudgul [[am Ares(o st werdord oy ‘puey
QU0 9} U S]O0YDS PUB[IOP[IND I0F YO9Ud SMILIS JO pury e sopiaocid 2103219y 1odar ay ],

"S}OLISIP JAYI0 WOl SASSEIO JINSD J0 ajdwies aAaneIuasaIdal v WOl pauTreIqo asoy?

I $2100$ pueIapng Surredwod 9427 2peis yor? 18 pajuasald st eiep eorydels ‘uonippe
U] (‘pasn a1am ()66 1 WOIJ SINSAT OS PUB 7EET UT PAIISIUTUIPE 10U 219M S1S9] 93 ‘9pRIS YIXIS
up) ‘7661 WOIJ SAI0OS 1M HGET W10 $2100S SN VA Saredwiod A[jeonivwalsAs 1odar sy,

(‘x1puaddy ay) ur PaqLIOSIP ATk §1$91 S, "WNNILLIND

Jenonred Aue 03 oy1oeds st jeUl ASOJOUTULIY] SN JOU Op PUE ysisug ureid ur are s1s9)

U] "Woy) O3 JEe[IWEJUN I0 MU 3T JBI} SUOIBNYS Ul S[IMS SuUpjuIy] Pue [eoneweylew asn
UBO SJUOPNIS [[94 MOY SSISSE 0] PIUSISOp $1S9] 110US JO UOIII[00 B 918 SI1S9L SNVIA 24l

"0 9prTIS Ul PUT 4 - ¢ SOPRIS SIU2PNIS [[E 01 P2IASIUIUPT
arom (suonemi§ [9A0N 01 parfddy sonewayiBA) S152], SNVIA 2U1 +661 Jo Suwids au uy

7661 ul paredaid sem eiwp

11 30 110daT 1U9021 1SOW Y[, "PAISI0D U22q STY TIEP UOITN|TAD JO 1UNOWR S[qRIAPISUOD

T own Jeyl Suung "9 - 3] SOPTIS Ul SIUDPNIS [T 107 WNJNOLLIAD SONTILSRW 94) ST *NI0 4
AN “10LTISIJ [00YOS [TUD) PUBLISPIING a3 Ul SIBQA JO JaquUNU e JOJ Pash Uu2aq sty JINSD

3umeg



$011089187) SNVIA SNOLIBA 9} JO WS 3] S1 2100 (8301 24 L,

21005 SNVIA [810], 0

(opuid yig) viqas}y

(epe1d 419 pue yi¢) BIR( JO UONBZIUBTIO)
opei3 |19 pue \3¢g) A1iqeqold

(sepei3 16 pue Y1) A12uUi0a0)

s1omsuy 21dnnjy Jo uoneprong
Sw21qoI1d PIOM

SuIaed IqUINN PUEB SUOTIB[OY
SUOIBIURS21dIY IaquUnN
ONAWIILIY [RIUDN

uonewWISy

uonreinduo))

$311052120 SNVIAL 25243 JO OB UT 2100$ $SB[O B 20npoid

01 PO[I0] 2Jom AI0T 218D ORI UIYIIM S3S3) J0J SAT00S 1531 SSB[Y) (MO[3q UMOYS SB SALI051BD
[RUOTIIPPE 9IoM 2I9Y) “Q - { SOPRIZ I10) 'MO0[2q UMOYS SB PaIsal Suraq S[{Is urajos wajqoid
JO pULY PueB JUIUOD Y UO Paseq $ILI0TIED 2102 UIAS 01T PAdNOIT 218 $1S9L, SNVIN

"K103918D) SNV yotd q

"SSBIO 2] 10] ‘PATEBIAAT
UQuA ‘pue JUIPNIS [RNPIAIPUT AY] J0J AI[IQE JO QINSEAU T SB PAAIIS $1S3] SIY] UO $2100G

"SNVIA 241 JO 11ed ST paIdiSIulupe 1593 ATB[NQRIOA 2], ‘T

:SUTMO][0] o JO {or2 10 painduiod a1om 110dal STYI Ul Pasn $2103S SSTID)

"SjuapNIS
241 Jrey AJuo IO SSBIO QUj Ul SJUAPNIS [[E AQ UINE] SBAY SWIAT JO 135 Y] JAUIAYM JO SSO[PITI I
‘SWI2IT JO 125 OB UO SAI0IS 2T TIQAT o) JO WINS Y] ST PRIB[NO[LD AT S2I00S 182] SSBID

"SUIDN JO 19S QUUBS QYY) €I SIUAPNIS [ ‘S1S21 JAUI0 UQ) "SWI 243 JO J[eY Surureual

QU3 931 J[BY I2U10 U 9[IYm SWIIT 2 J[BY INTI SIUDPNIS 23 J[RYy ‘SIS SWOS uo *sny |,
‘'suonisanb Jo 195 SWES 911 UO NIOom U] ISNW SIUIPNIS [T eyl oS ‘uonennts wayqoid remonred
T 01 217102dS 9q 1SN 1S3} A £Q UDAIS 24 01 SUOTIOANP 21]) ‘S1821 awos 10J 9[qissod
sAemieiou ststy ], areudordde uayam pasn arv $1891 SN VA [RNPIAIPUT JO sul1o] [oftred
‘Pasodxa ST SJOUA B ST SSE[D U1 OIym O SWIST 1§2) JO 12QUINU 913 ST2IOUT 0] I9PIO U]

$9100§ ssey) jo uontindwo))



6T = V66T

LT = 7661 1§9s55RTIO JO JIoCquMN
VP E€e = V66T

0°€E = T66T 15897005 AIRTNUROOA URSK
o S'TTIT 8°LOT L*TTT S9°LOT SNYH T®30%L
T0° T'TT 3°6 T°TT 9°6 szomsuy OTAI3TDH
ZT” £°9 0°39 £°9 0°'9 sweaTqoId PpPIoM
8°6C 2°62 8°6¢C 2°6C s3ed qumN ‘suoTjeTsyd
V8T 2 8T S*8T T°8T sujejusssadsy IoqunN
v°TC g° 02 AN E4 9°0¢ OIJ32WYITAV TeBIUSKH
T°0T 0°0T T°0T 0°0T UOTI3eWT3sH
S°VT 0°vT S'VvT 0°vT uotj3eazndwoDd
V66T V66T V66T T66T Az0Be3®D SNVH

anTeA-d suesi pe3snlpy SUrel °8I008 MmeY

881008 SSBRID JO 9OURIIRAOD JO STISATRUY 9pRlIH Puoses

T °1qel

"UMOUS I8 07
moraq sanfea-d A[JuQ -aoueyo Aq pauaddey sary p[nod sdnoid oml oyl us9MIsq PILINID0 SB
o5re] se seouarainp eyt Aimiqeqoad oyt s13] *([9A9] apeisS uo Suipuodop) WOpaal] JO $29I159p
€ - 07 PUB | 314 S159)-,] o3 woay s1 anjea-d oy ‘umoys aie senea-d ‘suesw paisnipe

PUB MBI 3Y O] UOTIIPPE UI ‘9]qe) Youva U] "MOfoq 4 - ] SS[QB.L 9Ul Ul UAAOYS I SI[NSaI oY L

"[ROTIUSPT ISOWTE D19M
sdnoi3 oml a1 JO $2100$ AIRNQEOOA 91 AJUIS [[BWS AIJA 2194 SIUAUNSNIPE 21BLIBAOD Y I
"S2I00S AIR[NQBO0 A AQ Pamseaw SB AJ[IQER UT S9OUIDIJIP JUNOJOJE OJUl 2Tl 01 paisn{pe a1om
$21008 SST[O SNVIA ‘A[9A1109112 “Iey] SUTURIW ‘QITLIBAOD B SB Pash STAL 2J0JS AIT[NQTI0A

(sprad
UIXIS 10 0661) SOSSTID 7661 2U3 (PIM SASST[O PUTLISPIND $661 941 21eduwIod 03 INO PALLIT
Stay 2mpa001d AOUTLIBAOYD) JO SISATRUY UB ‘SNVIA [T10L 10} put A10328D) SNVIA UIt2 10

suostedwo) SNVIA JO SISATouy JeousneIs



8T = V661
ST Z66T !g9sseIo JO IoqunN

0°0€ = V66T

9°6T = T66T 15920085 KIeTngrOOA URIN

€T 2°6LT 8°VLT 0°08T T°VPLT SNYWR T®30%L
Sy vy S°v vy KI3auI0eH

T0° 2°02 S°8T £°02 V8T szoMsuy STdIJTNN
2°ST 8 V%I €°ST L*YT SWweTqoId PIOM

€T° €°6¢ €£° 8¢ v 6€ T°8¢ s3®d qumMN ‘suori3elsy
9°6T S°6T L°6T v'6T sujejuosaxdsy IsquUNN

9°6¢ 6°ve §°82¢ L'vT OTAPUNITIY TRIUSK

0°T€ L°0¢€ T°1¢ 9°'0¢ UOTIBWTI3SE

T°vC 8°€C T°vZ L*€T UOIILINAWOD

V66T Z66T V66T TE6E6T Kzobe3eD SNYH

anTea-d suesl poalsnipy BURIDIy ©IO0DS Mmey

59I00S SSBTD JO ©DURIIRAOD JO STISATRUY opeId Y3lInod

z °TqelL



9T = V66T

9T = T66T :58s55RTO JO IZequnN
AN V66T

9°¢¢ Z66T 1683005 AIeTNQeEDOOA URSR
80° 8°%0T T°66T T°Vv0Z 6°66T SNYW Te3ol
V6 £°6 V6 v'6 A3T1TqRgOad
§°8 £°8 V'8 V8 e3eq JOo uorjzvZTURSIO
L L S L 9° L 9° L Kijswoen
T0° v-0¢ L°LT £°0¢ L LT szemsuy ®TdTI3TnK
9° VT £ VT 9° VT 1 A sweaTqold pPaIoMm
80° 0°8¢ 0°LE 6°LE T°LE s3ed qumN ‘suoTijeied
[ LT v°9C 0°LZ S° 92 sujejuesszdey IsquUNN
v-9Z 0°92 £°9¢C 0°9¢C OT33WY3ITIV TeIUSK
8°9T T°LT 8°9T T°LT UOT3eWT3IST
8°6¢C 9°8¢C 8°ST L°SZ uot3ze3ndwopd
V66T Z66T V66T Z66T Kzobezed SNYH

antea-d SUe®K peasnlpv SURB ©®I0DS Mey

£9I0DS SSPTD JO ©DUBRTIIBAOCD JO STSATRUVY opeID Y3ITd

£ ®Tqel



"07 ueyl ssof sAemre sem anfea-d ay1 ySnoyire ‘2oueo1JIuSIS [BO1ISIIRIS PAYOTal I2A2U
SQOUQIDIJIP QYL "S2I0DS SURA [BIOL UT [2AS[ 9PRIS YOB2 1' $21008 1ay31y pey dnoisd $64T UL

80°

90°

Y1t

y0°
90°

0"

snTea-d

£8I0D5 SS®ID JO BDUTITIRAOD JO

(9 operid) sdiysuone[oy pue SuIed Joquiny -

(9 oprad) uoneindwo) -

(G pue ‘g sopeid) stemsuy s[dnnA -

:s90e1d 9AT1J UT [9A2] G()° 23 1B JUBDTJTUSIS SBM Q0UDIDIJTP Y, "S21008
IoUS 1y A[[eonewaisAs pey SISSE[O $661 1B A[TBR[O MOUS SOIE] INOJ 259U WOIJ BIBP U],

§°6¢C

N A
< W o
-

£ 6¢
6° VT
€18
89°0¢
$°¢ec
vy ve
€8T

VEeeET

SUeBR PO3sSnIpVY

6°T¢tC

0667

S*LT =

0"ove

L2l e I o |
< W0 o
—

‘6¢
A
"1§
0t

WV < O <

w

A4
‘ve
v°8¢

<

P66T

9T = V66T
ZT = 0661 :S®SSBTO JO J@qumi
V66T
066T 1593008 KAI@eTngedoOA UBDIR
9°Tec SNYW T®a30L
1°9 A31TTgRqoxd
z°'9 ®aRQ IO UWOT3RZTURSIO
8°¢T vIgebTyY
£ 8¢ szomsuy STAT3ITOR
£ vl sweTgoxd PIOM
€6V s3ed CUMN ’SuoTieTed
v 6T sujeaussaxdsy IsqumMN
Lzt OTISWUITIV TEIUSHW
°ve UOTJRWTIIASE
0° LT uoTi3eandwod
066T Axobe3ed SNYKH

SURSOK =23I10D05 mMeY

v eTqeL

STsATeUy ®BpRIO YIXIS






S

037

AHVYINEYOOA
SE o€ G¢

Gl

I I [

$9SSB|D dNSD 48010 -
S8SSB|D pUBlIePIND [

Y661 'SISSVYTIO ANVIHIAATIND

3avdO ANOOIS ‘S1Sd1L SNVIN

.
SNVIN TVIOL

o€

0§

04

06

oLt

{oel

06t



0T

oV

Ge

AHVTINGVOOA

o€ Gc 0c Gt

T f T %

sesse|) dWSD 189Yyl0 —«¢-
sasse|) puellap|ing

SNVW TV1OL

$661 'SASSVTIO ANVIHIATIND

3dv4d9 HLYNOA ‘S1S3L SNVIA

08

00l

Oct

ovli

091

081l

-100¢

0cc¢



1T

AHYTINEGYOOA
8E ve (0}

¢é

I I I

$asse[D dINSD 19410 —x—

S3SSB|) puBlap|IND ]

¥661 'SISSVIO ANVIHIATIND
3AVv4d9D HL1dld *:S1S31L SNYIN

SNVIN

1viol

001t

Ocl

ovi

091t

081t

00c¢

0cc

ove



ZT

ot

AHVTINGVOOA

G¢E 0¢ G2 0¢ Gl
_ I _ I I G/l
S9SSe 18
10 dNSD 18430 ¢ oo
S9SSB|D puBlAP(IND [
. ~4G2l

y661 sasse|D puejiap|ing

3avdO HLXIS ‘S1S3L SNVIA

SNVYW Tv1OL

oGl

Gl1L

00¢

1G6¢¢

0G¢

Gl¢

00€









y661 JequisdeQ

JUB)NSUOD) UOKEN|BAT
ueqisH upep

¥6-266 | 1oHIsIg j00yog diysumo] ybnoiogs|iiH
yodey uoleners 4SO



$1S91, SNVIA 2peID iy jo uonduosaq g xipuaddy

$1S9], SNV IA 2peiD) pug jo uonduoseq 'y xipuaddy
...................... SUBQW SSUID Jo SquJD
........................ S}S/{IBUV IEO!JS?}EJS

1$1[NSY SPRID) PU0IAS

...................... SUHQI/\I SSEID }o Squ-ID
........................ SIS/{IEUV IUOrlSy]B]S

1SINSIY 2peID) YLINo.]

""""""""""" SUBRJA SSRID) JO uoneIndulo))

I R T T T T T T T T T S T T S S S R S S S T S S TS S e

.................................

$1U2I1U0D) JO JquL



"dINSD YIm 20ualIadx9 19Yora] PASEBAIOUT UM Judtiaaordur awos uneorpul ‘Apysifs 4194
9S0. S2100S ‘UIBSR JIA'SD SUIsn 219m Oym ‘Sjo0Yds surturewal ayl uy "dja S JO uononponut
Y Yim ATeoneweIp 9501 dnoifqns siy JO 21008 SNV IA o) PUB 7661 UT WNNILLIND
JINSD 211 Pasn [GET Ul WN[NOLLIND JIASD-UON U1 Pasn Pey Yo1ym S[o0|dg "SISSTI0

SpeRIS pu0ds [[8 01 7] UT PAIAISTUTLIPE-I 219A SIS9] SN VIA 2PTIS pu0odas ‘uonippe uj

"OPRIZ PIIY) UI UDADS J) JO 2AIJ PUR 9PBIZ PUOIIS
Ul $2L103918]) SUBJAT U2ADS Y1 JO XIS U0 (G( > d) $2100s 19y31y A[1uBd1JIUSIS PRy OSe K24 |,
"SNVIA 18301 uo (10" > d) s2100s 10y51y AQUBOIJIUSIS PTY SISSB[O JINSD ‘S9prRIS 110G 1V

"9JELIBAOD SB PAsh 91008
AIRINQEI0A UM ‘2InP220.1d QQUBLIBAQY) JO SISA[RUY UB SUIST [9A2] 9PBIS (OB JE 1IN0 PILLILD
QI9M SISSEO JINSD-UON PUB JINSD U20Mm12q S1NSAT 1591, SN VA JO suostredwod [BoNSNTIS

'SISSEIO JINSD-UON PUB JINSD Ueamlaq oprw suostieduwiod

‘UIRS T ‘PUT SASST]O APBIS PIIY] [{C 0 PAIAISTUTLPE 21241 $1531 SNVIA @PLIS Pyl oyl 7661 30
Surads a1 uy "sasSTd JIASD-UON PUT SaSSTIO JINSD U2amIaq aptwl SuosLinduwlod pue saSsT]d
SPBIZ PUOIDS [[B 01 PAIAISIUTLIPT 212M 1591 SNV A 2PTIS puooss ayl 16671 Jo sunds oyl ug

7661 UL WNNOLLIND JeUl YIim 2NUNU0D Pasn ua2q Py WnnoLLms
dINSD-UON 21 yoIyas UL S|OOYDS $dPTIS PITY) IT 2SN 0] NUTUOD Pasn U2aq pey JINSD Yorya
UT S[OOYOS “JEaA JUIAO[]0] 2] "WIN[NOLLIND SONBWAIRW 10LNSIP (snorasrd) Tensar oy pasn
S]00YDS Burturewal A ], 'S[ooyoS 21qQny ‘Aas1af moN *d1ysumo] ySnol1oqsjiy 2yl ui sasseid

9PTI5 PUOIIS Q] 21 JO €1 UI PISN SBAY LUN[NOLLIND JIASY) Y1 “TLak [00Y2S 16-0661 21 Suling

ATRUIWNg



199339

A1[9A0U € JO SS9 9ABY O] SWIBD 31 PUB WN[NOLLUND A1 YIm 20udLIadXx 2 210W pIje[nwinooe
$191019] Jopeld pu0das A SB SISpeId puodas Jo sourwrIojrad ay) ssasse 03 sem asodand
9y, "S9SSB]0 9pRIS PUODISS [[B O} PIS]SIUTWPE Iam SIS SNVIN Ul 661 J0 Sutids aya uf

b6 USNOI} Panuniuod Sey 93esn Sy ]
"JINSD Sursn a19m $9SSB[O 2PEIZ puodas B 7G-1661 AQ PUB JINSD Pasn SISSB[D 9peIS Puodas
€1 16-0661 Ag "STOOYDS Yy3no1oqS[[TH Ul A[[enpeld paonponul sem wWnnoLLmnd JNSD 4L

SpEID) PU0IIS

"SJOLIISTP JAUI0 WOIJ SISSB]D 9PLIT IN0J IIM SISSB]O 2PRIZ
3In0J JINSD ysnoroqgsiiy jo uostredwod reorydesd g sapraoid os[e 1] "s1oprid yunoj JIASD
30 sdnoid omi1 aso3 3o 2ouewrorad o jo uostredwod [eonsnels e sepiaoad uodar sy .

(g xrpuaddy Ul PaqQLIOSIP AIT SIS,

SNVIA 2peI3 y11noy ay ], ‘wnnorumno remopred Aue o3 oroads st 32yl A50[oUTuLIs)] asn
j0U op pue ysiguy urerd Uy aIe $1$9] Y, WLY) 03 IBI[IUEBJUN IO MU 1€ JBY] SUORENIIS
Ul SIS SUBUIY] PUE [BOIIBUIAJEW 2SN UBD SJUSPN]IS [[9M MOY SSISSE 0] Pausisap

$1597 0US JO UOTIOS[[00 B ST $1S9] AU, 'SOPTIS YIINOJ Ul SIUIPNIS [[T 0 PAIASIUTIIPE
a1om (suonenii§ [oA0N 01 parjddy sonewaylRiA) S1S9L SNVIA 2U €661 Jo Suuds auy ug

(€ - 3 Sopeid Ul WN{NoLLIND

U1BW I9ULIOJ S,10L0S1P QY] SUISn U2q PTY “'9'T) QW 1SI1J 91 10 JINSD SUISN 21om SISSE[D
SATJ JaUI0 91 91 A STBAA snotaald woly JINS) SUINUIIU0D d1am S2SSL[D A1UaMm] 1SASSED

10 sdNOI3 10unSIP OM] 219M 2T, "WN[NILLND JINSD Y1 SUISN 21om *A3sIaf MON “10L1SIQ
[0042g diysumoy, ySnoIoqs(I Y1 UT SOSSE[O 9PLIS ULINOJ [[B “Teak [00U0S €6-766]1 Ul Ag

9pTID YN0

sumeg



so110§918)) SN'VJAl SNOLIBA 91]1 JO WNS Y1 ST 91008 8101 YL,

'2100S SNVA [B10], 0

S1amsuy 21dnnA Jo uonepong
SW2]q0Id PIOA

SuIs)ied JOQUINN PUB SUONBDY
suoneIuasaxday JequuinN
OISWIYILIY [BIUDN

uoneWNISy

uoneindwo))

SOL1039180 SNV JAl 2S2U1 JO OB Ul 2100S SSB[D B

oonpoxd 01 paye1ol a1om A105918D OB UTLIIA SISA] 10J S2100S 1591 SSB[D) (*Anawoan) ‘K1039180
[EUOTITIPPE SUO ST 2121} AJUO 9peI§ YHNoJ 10,]) ‘MO[2q UMOYS SB PISa) SuIdq S[[IS SUIA]OS
w91qoId JO pUT| PUE JUIUOD ) UO PASEQq SAI0FIBD UaASS 0ul padnois are s1S9L, SNVIA

*£105918) SNVIA Uoed 'q

"SSBIO QU] 10] ‘PITRISAR
USUM ‘PUB JUSPTIS [BNPIAIPUL 911 10] AJ[IQE JO 2UNSEIW B SE PIAIIS SIS SIY) UO $2100§

"SNVIA 2 Jo 11ed ST paldlStuiwpe 191 ATB[NQRO0A U], B

:3UTA0[]0J 2Y3 JO YOB3 10 paindiuod a1am 110dar STyl Ul Pasn $2109S SST[D)

“SJuUSpNIS
2Y3 Jey AUO 1O SSBIO 913 UT SJUSPNIS [[B AQ USR] SBAs SWAI JO 198 A3 12132y JO SSI[pIesal
‘SWIAN JO 39S 1[OT2 UO SITI0IS 95 TIFAE U] JO WINS 3} SB PAIT[NO[LD S.IT $3I00S 1S3 SST[D)

"SWI JO 39S 2WITS U1 3T STUIPNIS [{B ‘SIS 12110 U “SWall 2yl JO JIey SUIUITId]

QU1 931 J[BY J2YI0 Y1 oIYM SWIIT 3} JLY O¥T1 SIUSPNIS 2yl Jjey ‘S1S21 SWOS U0 ‘sny ],
"SuoTnsanD Jo 195 oWLS QI UO JI0Mm UL ISNW STUSPNIS [[¢ eyl 0§ ‘wonenus wajqod renonaed
© 03 01310ads 2q 1SN 133891 91 AQ USAIT 9Q 01 SUOTIOAIP 3} ‘SIS 2wI0S 107 +9[qissod

sAempe ou st sy, -o1eurdordde uaym pasn I S1591 SNVIA [BOPIATPUL JO swio] [ojjvred
‘Pasodxa S1 2]0UAL T SB SSB[O QU3 UOIYm 0] SUIATT 1§21 JO J3GUNU Y1 2STIIDUT 01 I3PI0 U]

$2100§ SST[) jo uonvindwo))



{(lUOpa21] JO $22159p €7 PUB T Yl 1591 Uk Fuisn) [9A3] £(° Y3 v JUBOIJIUSIS

‘sem dnois UBI219A SU1 JTI0AR] UI 9OUAISJIIP AU 219UMm S1amsuy o[d[nJ :90UBDIJIUSIS
yoroidde 25ua1a3JIP 241 PIP SOLI0S218]) SNV IA Y1 JO U0 A[uO U] "1UBdIJIUFIS A[{rolsSTeIS 10U
219Mm (,SUBD PaISn[py,, 1opun pajuasaidar) saOUAISIIIP SuluTRWLal A [, “I1S9) AIR[NQBOOA AU
U0 $21008 IoyS1y J1Y) AQ A][BOTISIIEIS JOJ PAIUNOOOE 3q PINOD DUIIND 243 JO ISOW “19AIMOH
“dnoid JINSD-01-MaN 213 UBY) $2100S SNV IAL 1oUS1y pey dnold JINSD-UBIA 4],

s = MIN
0Z = NYIALIA {sessRTD JO IJeoquuni

g°gcC = MEN
9'6Z = NWE3LIA :saxons KIeTngedop UeRSR
T°2LT 8°SLT L°9ST L°6LT SNYW T®e3olL
v I 4 6°¢ [ 4 Azj9wo9n
2°61 S°1¢C 8°8T 9°T¢ sramMsuy oTdTITNH
0°ST 6°v1 T°¢T £°ST BWBSTOId PIOM
[ 42 9°5¢ L 6C 8°9¢ s3ed qunN ‘suotrjelsy
£°0¢C S°6T V81 6°6T1 sujejussaideay IequnN
L°TT [A A4 S°6T 0°S2 DTIJOWYITIV Te3IUay
2°0¢ vy-0¢ T°8C 8°0¢t UOTJ3eWIISH
v-9c V'S¢ (AT L°ST uotaesnduoc)

dHSDO dHSDO dHWSDO dHSD
MAN NYHIELIA MEN NYHILEA AzoBo3ed SNYRW

sSUESl pPoO3Isnlpy SURSOH 91005 MvY

"AOT2Q 9]QEBI Y3 UI UANOL[S 2T SIINSaT Y L

"$2100S ATBINQEO0A AQ P2INSEAW SB AJ[IQR UT SOOUIIIIP JUNOIIT 0IUT 9T 0] Paisnipe a1om
$2100S SSE[O SNVIA ‘AT9A1103739 98U SUTUBIW ‘9JBLICAOD B SB PISN Stav 21008 AI2[NQUI0 A

(s 1811y
A 107 JINGSD SUTAPNIS I9M SIUDPNIS SOYM) SISSTID |, M3, Pue (UNITSI2puDy 20UIS JINSD
Pa1pPmIsS PRy Oym SIUdPMIS JO pasodwod) SASSBIO JINSD , UBI124,, ay3 aredwod 0 1n0 palLed
STA\ 2IMpao01d 20UTLITAOL) JO SISA[CUY UT ‘SNVIA [TI0L 103 pue A10821TD) SNVIA YoTe 105

suosiredwo) SNVIA 2peIn Ylnog Jo SISAJBUy [EolsnmIg



WNNOLLIND 243 Sunuawaidwr ur jnjssa0ons A1oa

U92q SBY 10LASI(] Y3no1ogs(iy oy Apuareddy suedidiunod UBIoIA I pUIyaq 1BYmILIOS
P255.] $9SSB]O YONS 1Y) PUNOj SBM T 2I3UM ‘S2IPNIS UOTIBN[BAR JINSD) Snotaaid [BI19ASS

U1 PauIrIo 3SOUI WOIJ PAIRJJIP SI[NSAT 9SY ], "WIN[NOLLING JINSD 2YI 0IUT ATOATP dA0U

01 9[q® ]9 219M Y3NO0IOQS[[IH UT SISPEIZ YlInoj I8yl A0US SI[NSAI 9PRIS YIINoj [[BI2A0 oY ],

"S9SST[O

JINSD ySno1oqs[TH-UOU ISOW 9A0QE SI 2109S T3 10TJ UT {PAI0JS SISSB[D YIN0I0qs([IH
JINSD-01-M2aN 2] 2UI[ UOISSITAT 3Y) 2A0QE TB] MOy ST Sursuidins SO "S3sST[0
4ySn010qs[IH-UoU 0] 2ATIB]aI $2100s Y31y pey sdnoid y3noloqs(iy yioq eyl smoys yders ay,

"SISSBIO JIASD-UON UO Paseq SI UaOys ul] uoissardal oy ‘ydersd syl 104

"SOSSBIO JINSD-UON PUT JIASD 9PBIS Yunoj 1910 jo 2[dwies aAnuriuasardal ST umoys os]y
“(S9SSTIO JINSD-UON 2A1J 24} SSOIOR PUT SASST[I JINSD OF Y3 SSOIOT IFTISAE 31 “9'1) SISST[O
ySn010qs[IIH JO sdnois omi ay 10J $32100S SNVIA [LI0L 25tI10AR oy smoys ydeid puooass ay L

"2100s pa1o1pa1d oyl 2a0qe sutod (¢

JNOQE SBA SSBO S1YI 10] 21008 SNV A 21 (ydeisd o2 uo 1S0W-139]) 21008 AIRINQTO0A 1535 0]
S 1M SSBIO AUI SJON “SSTID B JO 2I00S ATR[NQBI0A U1 UO PIsTq S2100s SNV IA JO uonorpaxd
A1 3UTAMOYS (SSSTIO JIAIS-URIAIA I0J) SUT] UOTSSAISal a1 1 ydeid oyl uo aulj oY, ‘[2A3]
2100S A1TINgeo0A 19MO07] Y1 18 AJUDISISUOD AUB MOLS OP S2I00S 1BYI 10T a1 SI 2[qrIoU S|V

"dnoi3 UL A SYI WOIJ 2I2A\ SISST[D FULIODS 1SAYBIY U 211
auaandde ST S19A9[ AIB[NGTIOA Ul SOOUIIAIIIP ST "SASST[D JINSD-0I-MAN LWIOIJ PAYSIMTUNSIP
QI SISST[O UBINIDA "SISSL[O SPRIS YLMOJ YSNOIOqSI[TH Sz 2yl A[uo savoys yderd isay 2y

"21008 AIB[NQEO0 A ISutesSt paniojd 91008 SNVIN TTI0L Yia ‘ydeid
oY1 uo Anua ut AQ UMOYS ST SSE[D YOTg ‘Sa100s SSTio Jo sydeid moys saned omixau au ]

€661 ‘SUTDA SSTID) 2PTID) YN0 4ano.10qgsiiy jo sydein



AHYTNEYOOA
0h% Ge 0} Gé 0¢ Gl

0]

[ T I I I I

0 dWSD-01-MaN 'S|IIH (O
dWSD Ueld}ap 'S|IIH -

_

SNVIA VL0l

€661 ‘SISSYT1O HONOHOESTIIH
AAVHD HLHNO4 ‘S1S3L SNYIW

09

08

00l

oct

ovi

091t

081l

00¢

0cé



AHVYINAVIOOA

0R% Geg o€ G¢ 0¢ Gl Ok
; _ ! 09
-1 08
<4001
1021t
4 0¥1L
1091
dINSD-UON J2Ul0 —e—
¥ dWSO Jauio x| 108t
X BAY WSO MaN ‘SIIIH (O
-100¢
BAY dINSD UIBA “SIItH ]
- 0¢¢
SNVW TVLOL

S3ISSV1D HIHLO SNSHAA HDNOUOLSTIIH
AAVHO HLHNO4 *SLSd1l SNV



‘K1059180 STomsuy 21dn NN 9yl £q 10] PaIUN0OOE AJ211IUD SEM 9IUIJIIP
s1y1 Inq “dnois 7661 2wl uey JoySiy ApySis A19a sem 2100S suejy 1830, §,dnoid p66T QUL
‘stomsuy o[dnnjy ‘1089180 SN'VIAL 2UO U0 $21008 Joy31y Ajiuedjiusis pey dnoid pgET UL

sumoys aae
0z’ mot1aq sentea-d ATuQo -sdueyd A pauaddey saary pInoed sdnoab omi
ay3 usamiaq =Har] sIY3 Ssdusa2IJITIP IPYl A3T1TIgeqgoad ayjy sT 'wopdald
Jo ss=absp ¢ puR T Y3TM 3s@3-4 Burainmsex syl woil ’‘sniea-d sUl «

ST = dHWSD-UON

97 = dWSD 1S8SSBID JO Isquny
y v€ = vé6T

6°tt = 7661 1S21058 AIRINGEO0A URSK
- 9°6TT €811 ¢ 02T €T LTT SNY¥W T®30L
Z0 T°2T T°TT 22T 0"1IT sIamsuy aTdI31nKn
9°9 S°9 9°9 79 sSusTqoad pPaoM
- L C¢ [AS g 2¢ 6°T§ S3ed qunN ‘suoljelsy
- T°6T S'6T ¢ 6T YT 6T suaeriussaadey Isqunn
- 9°2¢ v Ze L 2¢ [N DI38WYITIAY Teausy
- ¢TIt 0°171 € IT 6°0T uoT3ewIlsy
- €°6T 9°¢1 £€°ST §°ST uctje3zndwo)
> d V66T T66T P66T ZesT Azobezed SNUYNW

*enIPA—d sueajy pa3snipy SURal 21025 Mepy

"MO[2q [Pl A) U UMOYS 2TB SINSAI 9], “Jemuis K19A 2Iom sdnols oml oy JO $9100S
AITINQROOA Yl OUIS J[BLUS 212Av SJUAUNSN{PE ATLBAOD AU, "7EE] UT SISSL]D Je[IWIS JO
9SOYI UM HEGT Ul SASSBIO JIANSD 2PTIS Pu0sas YSnoIogs(iiy JO $21038 SNVIA U aredwod
01 1IN0 PILLIED Sem SISATRUR OpPEIS YIIMOJ A} 0] JE[IWIS 2I1npadold a0UTLILAO)) JO SISA[RUY UV

suostrediIon) SNVA 2PTI0) PU0dag JO SISA[RUY [RONSNITIg



"TRIQUA3Z UI SASSTO OPRIZ pu0das JINSD JO 93url Y51y 2yl Ul alom pue
I2110UT QU0 0] $2I00S JR[TWIS prY SAN0oIs YSnologsI[IH oml a1 Jeyl smoys urese ydeis ay

"S3SSBI0 JINSD-UON PUT JINSD DTS
pu023s 12110 jo a1dwes aanviuasaidal v ST umoys oS[Y $GGT PUR €661 ‘TEGT . Ul SASSTID

dINSD YSnoIogs[[IH 2PrI5 puodas 103 $AI00S SNVIAL [TI0], 95BI2AT a1 Saoys ased 1xou 2y ],

SUTQJA] SSTID) 9pTID) puod2g jo ydrin



0T

AHYINEVYIOOA

S 0)% GE o€ G2 0¢ Gl

[

abelany ¥66L 11IH
abeisany €661 "11IH (O
X abeisany z66L “11IH
X dWSO-UON J8Yl0 —e— |-

% X sasse|D) dINSD 1dUl0o X

—J

SNV TVLOL

SOSSEB|D JAY)}0 SNSIAA $-266L HONOYOELSTIIH
AdVvdD dNODO3S ‘S1Sd1 SNVIN

0€

0gG

04

06

oLt

o€l

04l



