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Creating Item Signatures From California's Mathematics Framework:
The First Step to Individual Result Reporting

John D. Leonard?
University of California at Los Angeles
Graduate School of Edvcation and Information Studies

The Background of Changing Assessment

M...ematics education is currently undergoing its third major reform in the past
forty years. This reform, unlike the previous two, has its beginnings with the
mathematics education community. States, like the mathematics education community,
have become part of this reform by reasserting their control over the mathematics
education within their borders through revised or new policy documents patterned after
the National Council of Teachers of Mathematics (NCTM) Curriculum and Evaluation
Standards for School Mathematics. As part of this reform, expectations of learning, the
learning environment, and the tools to assess these facets of this reform are coming
under scrutiny. California and Vermont, for example, have begun to develop and use
large scale performance assessments to compare students to standards rather than
traditional testing which rank orders students.

In cooperation with the mathematics community, states have included teachers
and others not usually associated with assessment as part of the process of developing
different ways of assessing student performance. This inclusion of a diverse population?
in test development and the efforts to develop assessments to meet demands quite
different from standardized, norm reference tests of the past, has created a need for ways
to differentiate between test forms and characterize test items . Under these new
conditions of student performance assessment, it becomes critical that students be given
similar content items with comparable demands of performance in order to compare
students performance to a standard. In situations where states such as California or
Vermont have embarked on large scale performance assessments, means to distinguish
content and performance are essential because the large scale performance assessments

IThis research was begun under the direction of Leigh Burstein who was the project Director of the CRESST
School Delivery Standards Pruject, at the time of his untimely death. It is based on an amalgamation of
ideas derived from (1) that project's work with the staff and technical advisory panel from the California
Learning Assessment System (CLAS), (2) work done on the NSF Validating Mational Curriculum Indicators
Project (McDonnell & Burstein; Mirocha, Ormseth, and Guiton as critical contributors ), and (3) the CCSSO
SCASS Science Assessment Project.

2 By diverse population, I am referring to parents and teachers. These groups are not usually a part of
assessment development.
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often (1) include multiple tasks and multiple test forms used for each grade and subject
matter and (2) have a stated obligation to report performance levels for individual
students when compared to a standard.

Thus, in the context of performance and content standards assessment
development associated with current educational reform, we need a means for
comparing, first, the content, second, the tasks, and, third, the different forms of a
performance assessment. Without valid and reliable schemes for accomplishing these
comparisons, the burden in producing comparable performance levels can lead to over
reliance on empirical equating methods to compensate for differences in form content
and difficulty. This over reliance on empirical methods would make it extremely
unlikely that individual student results would be meaningful.

The term item characterization is often used to refer to the process of labeiing a
particular test item as to its content or other distinguishing characteristics3. In addition,
the term item signature is used in this paper to refer to the various characteristics to an
assessment item. When combined, all of the item signatures of a particular form of a
multiple form assessment, provide a means to make meaningful comparisons between
multiple forms. By using these signatures as a guide during the constructing of multiple
forms of an assessments, the need for complex empirical methods should be lessened. It
is assumed that these methods of characterizing assessment items could also be applied
ta o*her forms of assessment such as portfclios or other original documents (artifacts)
produced by students and used as part of an evaluation scheme. Mathematics
assessment in Californiat, for example, had several forms of each test at three different
grade levels with each containing an original artifact produced by students, as well as
more traditional response items. In this instance, the task of characterizing items by
content or performance expectation can be viewed as an effort by assessment creators to
identify the "signature" of a particular items.

3 When this process is used in reference to artifacts other than test items, for example, student portfolios,
assignments, or other documents, the term coding is used to indicate the actual labeling.

4 The CLAS (California Learning Assessment System) was being used when this investigation was
conducted.

SThe signature concept was developed during the Survey of Mathematics and Science Opportunities Study
(SMSQ0, 1993) conducted in connection with the Third International Mathematics and Science Study
(TIMSS), as a means of applying the TIMSS multi-aspect, multi-dimensional curriculum framework to the
characterization of the full array of content assessed by individual test items.

6 Although it is not part of this investigation, there is a need for a language system for describing, or
preferably, characterizing assessments in 2 common way applies as well to instructional artifacts
(classroom assessments, projects, exams, etc.) which have been collected from sites (classrooms, schools)
attempting to implement reform or to the portfolio systems. There are schemes currently under development
as an clternative means of monitoring student accomplishment. In these instances, the intent is to code

artifacts/ portfolios by established or developing rubrics to facilitate characterization of the performance
they reflect and to provide a means of comparison to other assessment results.
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Sources For Characterization Schemes

There are a variety of policy, subject matter, research and standards frameworks,
documents, and statements that could serve as the basis for characterizing items of
assessments and/ or the coding of instructional artifacts. In academic area of
mathematics, one could rely on, for instance, any of the following as the starting point
for characterizing assessment items (creating item signatures).

1. NCTM Standards (1989);

2. TIMSS Curriculum Framework (TIMSS)(1993);

3. The survey categories from the Mathematics teacher survey (*questions 10,
11, 12, 15,16,17, and 21 have questions relevant to assessment (content and
performance expectations) and assessment tasks (types of questions
emphasized, goals that call for conjecturing, etc. ) of the McDonnell-
Burstein NSF Validating National Indicators Project;

4. Reform Up Close Study Dimensions (Wisconsin Center for Education
Research Porter (Porter, 1993); and

5. NAEP Achievement Levels Content Descriptors (Sugrue, 1994),

Daro (Daro, 1993), for example, has argued that any national assessment in
mathematics must be based on the NCTM Curriculum and Evaluation Standards for
School Mathematics (1989). Thus, in much the same spirit that Daro has suggested that
national assessments be judged by the NCTM Standards, it is suggested that individual
states should be judging their state mathematics program's assessments tools by item
signatures based on the state's own policy document. Hence, item signatures based on
the individual state's policy document could produce items closely aligned to the state's
goals. California, for example, has a mathematics curriculum policy document,
Mathematics Framework for California Public Schools: Kindergarten Through Grade
Twelve (CMF), that has served as a driving force to change the assessment system of the
state's mathematics program and could serve as a basis for item characterizations on
state's mathematics assessments.

The Scope of This Study

This study was conducted to answer three questions:

(1) Can an item characterization scheme be created based on a state policy document
when the policy document serves as the driving force behind large scale
performance assessment?

(2) Does such an item characterization scheme provide a means to differentiate tasks

within an assessment and produce equivalent assessment forms at various grade
levels?

Item Signatures From CMF April 8, 1996 Page 3




(3) Do the signatures based on such an item characterization scheme provide
information comparable to previously mentioned existing meihods of
characterizing items?

Satisfying these three criteria, a state assessment scheme could be use to begin to report
results that are meaningful individual student level without resorting to empirical
analyses to equate tests containing differing content, performance tasks, etc.

Rationale

Because it is the intent of policy documents and state testing to include classroom
teachers in the process of test development, a characterization scheme based on a state's
policy document should be more easily used by teachers than the other mentioned
schemes such as Porter, TIMSS. It is assumed that people working on items for such a
state testing program would be familiar with the policy dorument and would therefore
be able to use such a characterization with minimal trairing. Hence, an item
characterization scheme based on the familiar documert should shorten the process of
assessment development.

The state of California was chosen for this investigation because California has
such a document in its Mathematics Framework for California Public Schools:
Kindergarten Through Grade Twelve (1985;1992) and was beginning to move into the
arena of large scale performance assessment with its CLAS testing program begun in
19927,

Dimensions of [tem Characterization

There is a considerable history of item characterizing of assessments and item
specifications of test forms in standardized test development. In California, for example,
the State formed a panel to develop tests for grades 4, 8, and 10. The Performance Level
Setting Group for the 1993 CLAS Grade 4 Mathematics assessment, drew on that history
and produced a characterization protocol that included specific task features. The
following are explanations of the characterization scheme produced from the 1985 CMF.

a. Strand - Major content strands from math framework. Each assessment
item may be coded to reflect one of more strands that are represented in the
item's content .

b. Task types - Each item is coded with a CR, SA/OE, or EMC to indicate
whether it involves the student "choosing a response (CR)", short answer
(SA), "open-ended" response called for (OE), or bubbling a result into a
matrix of digits which is considered an "enhanced multiple choice”
response.

7 This CLAS program was terminated in 1994 by Governor Pete Wilson after negative public reaction to
portions of the reading and writing sections of the statewide assessment.
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c. Performance expectation/process characterization - In this portion of an
item’s signature, the task is characterized by the process involved by the
student in responding to the item. This part of an items signature indicates
whether the response involves producing writing, "pictures", algorithmic
procedures, or multiple representations in order to fully respond.

d. Other Comments -- Special features of an item that are worthy of note.

Using this California example as a specific case of an item characterization
scheme, it can be generalized and elaborated in order to serve as the basis for identifying
item signatures as do the previously mentioned schemes (NAEP, TIMSS, or Porter).
Generalizing, there are four features of assessment tasks that contribute to an item's
characterization and signature:

1. Content/topics -- This feature conveys the content dimension of the task expressed
in conventional terminology. In many of the documents that might be used to
produce rubrics, the terms "strand” and "unifying idea" better describe the intent of
this feature.

2. Jtem type -- MC, open-ended, short answer (CLAS refers to CR/SA, EMC, and
Open-Ended).

3. Process/Performance Expectation -- Whether one uses the conventional process
term or performance expectation doesn't matter at this point. This feature refers to
what one does mathematically or otherwise to perform the task rather than content
of the item. In the reform discussions, this often is characterized as the "-ing"
activities (conjecturing, comparing, contrasting, ...)8.

4. Other/miscellaneous -- Response mode (picture, graph, written text, ...); the
linguistic features of the prompt (i.e., judgments about the demands on
recomprehension and vocabulary separate from specific mathematical content);
other special features of the tasks that warrant note.

Developing Signatures, Characterizations and Descriptions

The signatures or characterizations used in this research examines the results of a
scheme which was created by a teacher/researcher. The scheme devised was based on
the previous work of the 1993 CLAS Performance Level Setting Group and the CMF.
Once created, a panel of four individuals familiar with mathematics and the CMF were
trained in one thirty minute session on the use of the scheme to create an individual
item’s signature. In subsequent meetings, individual item signatures for actual items

8 One classic split is conceptual/declarative knowledge, procedural knowledge, and problem solving .
Another alternative is to think of this dimension as a means of describing the cognitive demands of the task

itself (what one has to know to be able to sensibly attempt the task) or the response the task engenders (in
other words, what kind of response is called for).

/
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from the 1993 CLAS examinations were made by the each member of the panel working
independently. The resulting descriptions were compared and modifications to the
scheme were made based on the suggestions of the panel.

Based on the discussions of this panel and the resulting item signatures of the
characterization scheme, it was concluded that the CMF could be used as a basis for
creating item signatures. A complete description of the signature criteria follows.

Item Characterization Scheme Based on the CMF

The final item characterization used in this investigation uses six components in
an item's signature. These characterizations when combined form the signature of an
individual item.? The categories or components used are:

a. Strand: The CMF mentions eight!0 content categories the permeate the
mathematics program and have appeared in California mathematics
frameworks for about 30 years. Each item may fit into one or more of these
strand content categories: Functions, Algebra, Geometry, Statistics and
Probability, Discrete Mathematics, Measurement, Number, and Logic and
Language. A detailed description of these strands can be found on pages 75-87
of the CMF (1992).

b. Unifying Ideas: A unifying idea is a major mathematical theme relevant to or
spanning several different strands. These unifying ideas emerge when a
broader view of content is taken. Unifying ideas also indicate the depth of
understanding appropriate to a grade level. There are ten unifying ideas with
only a few at each of the grade-level groupings (K-5, 6-8, and 9-12). While each
of the unifying ideas is relevant at later stages, the most emphasis and
prominence are given to the unifying ideas being newly introduced at the
grade level grouping (1992). These unifying ideas are discussed at each grade
level in th> CMF (grades K-5: pages 108-109; grades 6-8: pages 122-125; and
grades 9-1.2: pages 158-163).

c. Task Type: The task type refers to the type of response solicited from the
student. The categories used for the CLAS tests are OE for open-ended
response item, MC for multiple-choice response item, EMC for extended
multiple-choice item, and OTL was used to indicate an item assessing student
reported "opportunity to learn" information. The EMC items require a
student to "bubble” in the correct numerical answer on a grid of numbers
rather than choose a given complete numerical answer.

? These are based on th. 1985 and 199, CMF's description of mathematics in grades K-12 envisioned in these
documents.

10 The eight strands are des<ribed on pages 80-87 of the 1992 CMF.
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d. Performance Expectation: The CMF uses the phrase mathematical power
which is described in this way: Mathematically powerful students think and
communicate, drawing on mathematical ideas and using mathematical tools

| and techniques. Based on the further description in the CMF, these
performance expectations can be used to characterize an assessment item11:

* Thinking refers to intellectual activity and includes analyzing, classifying,
planning, comparing, investigating, designing, inferring and deducing,
making hypotheses and mathematical models, and testing and verifying
them. This expectation is not coded if an item involves applying an
algorithm to a given situation where the activity consists of recognizing a
situation for the use of the algorithm.

¢ Communication refers to coherent expression of one's mathematical
processes and results. This is not coded in the case where a student is
required to mark an answer.

¢ Ideas refers to content: mathematical concepts such as addition,
proportional relationships, geometry, counting, and limits.

® Tools and techniques extend from literal tools such as calculators and
compasses and their effective use to figurative tools such as
computational algorithms and making visual representations of data.

e. Linguistic complexity: While the CMF makes no mention of linguistics, the
concern for equity is prominent in the framework as noted concisely in the
phrase, "... this document reasserts the goal of mathematical power for all
students and emphasizes the phrase 'for all students.' ... giving every student
in California fair access to mathematics education. Included are females and
males; rich, poor, and middle class; descendants from all parts of the world;
speakers of Mandarin, English, Arabic, Spanish, and the more than 200 other
first languages of U. S. citizens." As a consequence of this, acknowledgment of
the diversity of the California student population, it was deemed necessary to
make some note of the linguistic feature of an item. A simple way is to
characterize the linguistic complexity of an item is with an index of ‘easily
accessible for the grade level (EA.)' ‘accessible for majority of grade level (A)';
or ‘not accessible for most of grade level (NA)' for which the test is
administered. This index and the term 'accessible' is one that is generally

11 There are problems with this category which will be discussed at the end of this paper.
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accepted by members of the Language Arts community and was used in the
absence of others being currently developed.12

f. Other Comments: On occasion, an item is found to include phrases or words
that might have either a cultural bias or might not be generally understood by
the student population. This characterization category was included to alert
those constructing items of possible problems. During sample coding sessions,
remarks were included to refer to content when an item did not appear to fit
into one or more of the previous signature categories.

For example, an item similar to the one listed in figure 1 was assigned this
signaturel3:

(a) STRAND: Statistics and probability

(b) UNIFYING IDEAS: Multiple representation & Finding, making,
and describing patterns

(c) OE: Open ended task

(d) PERFORMANCE EXPECTATION: Thinking; Communication; Tools and
techniques

(e) LINGUISTIC COMPLEXITY: A

(f) OTHER COMMENTS: None

Figure 1 - (Similar to Eighth Grade CLAS Item)

Information is collected and used for many different reasons. Some examples are:
. A company plans to report if there has been an increase in the recycling of
newspapers.
. A company that makes bicycles wants to predict sales.
. The school PTA operates a snack bar at lunch and after school and wants to know
how many of each kind of snacks to order.
You are responsible for uriting a report to your class on ONE of the examples listed above.
Explain how you would GATHER and ORGANIZE the information, and report your
findings. You may use graphs, tables, or words to explain your answer.
Results of CMF Coding of Items and Forms
After the initial revision, the characterization scheme produced the same
signatures on 85% of the items of the assessment (80 items were examined on the eight
forms of one level of the test). With the 15% that were not identical, four out of the five
panelists agreed with the exception of one item which had only three of the five in

12 Jamal Abedi is examining the linguistic features of mathematics items on assessments. This work may
provide more descriptive ways to characterize items and, ultimately, provide the tools to create items that
are easily accessible to the majority of students.

13 The item was originally paraphrased to maintain the confidentiality of the examination.
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agreement. With discussion, agreement was reached on all the remaining disputed
items. These results satisfied the first question of this study: an item characterization can
be created from a state policy document. In this study, the policy document used for the
source of the item characterization scheme was the California Mathematics Framework.

While a single item's signature does not reveal the entire scope of an assessment,
creating a matrix of 2ach of the multiple forms of an assessment such as the Grade 8
CLAS test, does provide an indication of what student performance has been assessed by
the sum of the items of that particular form of the assessment. Furthermore, with
matrices of the multiple forms at one level, test designers can make between form
comparisons and decisions about-the comparability of the forms based on these item
signatures. In the case of the Middle Grades Performance Assessment in Mathematics
(Grade 8 CLAS test), comparison of the eight forms reveals that the multiple forms
varied considerably on all categories thus making the task of having meaningful
individual result reporting unlikely.

While coding individual items on samples of the assessment, coders were not
aware of these differences. Once the matrix of the ten items of a form was created, over-
and under- representations in each signature category became apparent. When all the
form matrices were examined, it became apparent that (1) items needed to be moved
between forms in order to balance various categories and (2) some items would need to
be reworded to reflect the appropriate grade level emphasis stated in the CMF. Thus, had
this signature scheme been in place, many of the criticisms directed at the test and,
hence, indirectly at the committee that assembled the test, could have been avoided. It
should be noted that in defense of the groups that created and assembled the various
forms at the three levels, this was a concern that was expressed. But, unfortunately, in
this instance, it appears that the committee had neither the time nor resources to deal
with it. As with any new assessment, there is a learning curve associated with
complexity of creating comparaile test forms.14 This last finding served to answer the
second question of the study: such an item characterization does provide a means to
compare tasks and could be used to produce equivalent forms of a large scale
performance assessment.

A sample of the panel's coding of one grade level of the test is included in
Appendix A. Also included in Appendix A is the same form coded with three other

14 The original expectation of the CLAS test was to produce first a performance based assessment that
would monitor the successful adaptation of the mathematics program to the goals of the CMF. Second, the
goal was to produce a test with individual student reportability. This process was in place as wa:
proceeding toward the goal of individual student reporting when the program was canceled.
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characterization schemes to indicate the utility of each. Preceding each coding is an
explanation of the characterization scheme.
A Comparison of the CMF Signatures to Existing Methods of Item Characterization

As mentioned previously, the final purpose of this investigation was to compare
this signature scheme to existing item characterization schemes. For the purpose of this
investigation, three other methods were used in this comparison. One was based on
work by McDonnell & Burstein, a second using Porter's content dimensions, and the
third using TIMSS signatures. Each of these coding schemes is described more fully in
Appendix A. To facilitate comparisons between coding schemes and illustrate each, the
item signatures for the question described in Figure 1, are shown in Table 1.

Observing the item's signature in each of the categories. a through f, gives an
indication of the similarities of the various characterization schemes. It can be seen that
each scheme gives an indication of the content of an item, the item response required, a
description of the student process or performance, and includes comments as
appropriate. Three signatures (McDonnell-Burstein, TIMSS, and Porter) have a much
more comprehensive coverage of content as opposed to the scheme developed for this
study. However, the CMF coding scheme, does have a category corresponding to the
Unifying Ideas section of the framework. All four schemes reveal information about
the particular item and, when combined with the signatures for all of the items of a
particuiar form, would allow judgments to be made about the comparability among
multiple forms in the categories of content and performance expectation. Since it is the
purpose of a large scale performance assessment to produce valid reporting that avoids
over reliance on empirical equating methods to compensate for differences in form
content and performance expectations, it would be a first step to make use of an item's
signature to build a particular form's signature that would produce forms with smaller
differences in content and performance expectations.

To further illustrate the differences between characterization schemes and
provide examples of the information to be gained from such form characterizations,
Appendix B contains the coding for three forms of the Grade 8 CI.’.S Mathematics
Assessment using the four item characterization schemes mentioned. When these
three form's item signatures examined, all four schemes do show that there is
variation between the three assessment forms in terms of content and performance
tasks which was the third part of this research. This variation would increase the
difficulty of meaningful individual reports. Thus, the characterization scheme based on
the CMF does provide (1) a means for assessment panels to make grade level forms
more representative of the goals of a particular grade level assessment and (2) a means
to make forms within a grade level more equal in content and task demands.
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Table1l

CMF:

TIMSS:

McDonnell-
Burstein:

Porter:

(a) Statistics and
probability

(b) Multiple
representation &
Finding, making,
and describing
patterns;

(c) OF;

(d) Thinking;
Communication;
Tools and
techniques;

(e) A
(f) No Comments.

(a) Data representation
(1.7.1); Validation
(1.9.2)

(b) Not applicable to
the TIMSS coding

(c) OF;

(d) Knowing (2.1.1),
PrblmSlvng (2.3.2,
2.3.2),
Communication
(2.5.3)

(e) Not used.

(f) Students are to
make a choice of
which to answer.

(a) Statistics and
probability

(b) Not applicable in
McDonnell-
Burstein coding.

(c) OE;

(d) Explain(d),
Writing equations
(sss)

(e) Not used.
() No Comments.

(a) Number and
number relations
(0.9), Statistics(6.0)

(b) Not applicable to
Porter's coding

(c) OE;
(d) Interpret data (6)

(e) Not used.

(f) Students are to
make a choice of
which question to
answer.

Conclusions

While each of the coding schemes provides differing information about
individual items and forms through their signatures, each provides information that is
valuable to test makers attempting to create performance assessments with comparable
content and tasks. No one scheme has a clear advantage over another since each was
designed for use by a specific group. In the case of a state, such as the case of California,
there is a twofold advantage to using the policy document as the basis for item
characterization. First of all, there would be the familiarity with the CMF which would
theoretically shorten the time needed to create item signatures. Secondly, by lessening
the development time, a cost savings to the assessment program should be realized.
Finally, since such a coding scheme would be an extension of the ideas contained in the
CMF, it would be more understandable to the state's mathematics education
community and provide a model for individual districts in there own testing
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development!5. Once this scheme is more widely disseminated within a state,
individual student scores can be reported and more easily understood.
Implication for Future Work on Policy Document Based Item Signatures

Based on the results of this investigation, it may be productive for individuals or
groups of individuals in other states to develop signature schemes based on their state's
policy documents if such a dociment exists. It might also be productive to create a item
characterization scheme based a the NCTM Standards that could serve as a basis for
individual state schemes.

In terms of the signature scheme developed in this investigation, there are
ambiguities within the “unifying ideas", "performance expectation”, and "linguistic
complexity” categories. These ambiguities could be resolved by creating or further
defining subcategories within each. The TIMSS characterization scheme may provide a
useful starting place for deliniating content or the unifying idea characterization if this
is desired. Linguistic complexity could be more clearly defined using schemes
mentioned in the footnotes (Abedi, 1994).

Ail of the panelists agreed at the end of the sessions used to code the various
forms that the performance expectation category "thinking" proved to be the least
useful in the coding process. The description of the "thinking" category given in section
d, could be used to further define the performance that a student's response should
exemplify.

13 Individual school districts in California are required tc have a profic.ency test which students must pass
as a graduation requirement.

Item Signatures From CMF April 8, 1996 . Page 12




Bibliography

(1985). Mathematics Framework for California Public Schools: Kindergarten Through
Grade Twelve. Sacramento, California: Curriculum Framework and Textbook
Development Unit, California Department of Education.

(1989). Curriculum and Evaluation Standards for School Mathematics. Reston,
Virginia: The National Council of Teachers of Mathematics, Inc.

(1992). Mathematics Framework for California Public Schools: Kindergarten Through
Grade Twelve. Sacramento, California: California Department of Education.

(1993). TIMSS Monograph No. 1: Curriculum Frameworks for Mathematics and Science
(First ed.). Vancouver, Canada: Pacific Educational Press.

Abedi, J., Lord, C., and Plummer, J. (1994). Language background as a variable in NAEP
Mathematics performance. (CSE/CRESST Report No. 1). University of California,
Los Angeles.

Daro, P. (1993). Framework for Balance. In pp. 13).

Porter, A. C. (1993). Defining and Measuring Opportunity to Learn. In National
Governors' Association, (pp. 33-72). National Governors' Association.

Sugrue, B., Novak, John, Burstein, Leigh, Lewis, Elizabeth, Koretz, Daniel M., and Linn,
Robert L. (1994). Mapping Test Items to the 1992 NAEP Mathematics Achievement
Level Descriptions: Mathematics Educators' Interpretations and Their Relationship
to Student (Technical Review Panel for Assessing the Validity of the National
Assessment of Educational Progress No. National Center for Research on
Evaluation, Standards, and Student Testing.

Lo

Item Signatures From CMF April 8, 1996 Page 13




Appendix A

Sample coding
and
explanation of coding schemes.

Coding of Form M0801 based on California Mathematics Framework page 15

Explanation of McDonnel & Burstein coding pages 16-17
Coding of Form M0801 by McDonnel & Burstein pages 18

Explanation of Porter coding pages 19-22
Coding of Form M0801 by Porter page 23

Explanation of TIMSS coding pages 24-25
Coding of Form M0801 by TIMSS pages 26

Appendices A, B 1o Item Signatures From CMF

Appendices A, B




G1 98ed

wolj ssasdoid ut ytom e (sainjeuBig) sorjoflio pue ‘SPRJIY ‘SJUIWSSISSY sonewayiey Suizuaporaey)
‘(07 "dd “4ND) Jamo ] |ednjewiayje

K

AND Woi] saunjpudis wiaj|

J
R

g ‘v sadipuaddy
VDN e [SSHUD

« Ul Palst] asoyy ale ‘(3) ‘() ‘s3uipeay uwnjod ayj .,
W JO Suolsualui(] s 40Mawel] 3y} uo paseq ale suolejdadxa adueLIoNa] 1

d ‘v sadipuaddy

JIomdwer] sOPBWSYIeIN SeruIoji[e) Suls() ‘I0SOI W0 SOHBWIYIRIN ‘g 9peid)
jo uonezuapeIRYD /uondudsa(q W0

wdysAG yudwssassy Sururea] erwrojijed)

sanbruyda) ¢Yonuw Mo jAuews Mo JuauwLInseajy
v pue sjoo] ‘Sunjuy | DWd | ‘diysuonejas jeuonnzodosy ‘laquinN 8
sadeys pue JaquinpN
- vi Sumjuiy DN sanuenb Suyuasaiday EITGET) /
sadeys pue
sanbiuy>a) sannuenb Sunuasaiday Anjiqeqoad
- v pue sjoo] “Sunjuly] DOF | ‘uonejussasdas ajdynpy pue sdisijelg 9
JUAULINSEI]
- v Suyuy DING dyonut Mo jAuewr mop ‘A13oW1030) S
sanbiuy>a) suonduny
- vi pue sjoo] ‘Bunyuiyl | OWNF yonuwi moH ;Auewr mop ‘Taquinp ¥
- v Supjuiy DWH uojjejuasaldar ajdiyjniy SuoTPUN| £
110 <
- v Buryuiyp DA dYanu MoH ;Auewt mol Aljowoan I
7 Uoiag
uonedIUNUWIWIOD) uonezijelauald aden3ue 3
- \% ‘Bupjury | 40 pue suwiapeg | o180 Jequiny 4
. Hodal ayy ut adendue
asn 3q pinom jey; ydes3 e jo ajdwexa ue sanbruyoa; pue !susopied Suiqudsap 3 do1807]
sz_. '3’y ‘@uewojrad e £jpads o) spasu SO0 ‘UoljEdIINUIWI0,) pue ‘Bupjew Bujpuiyg ‘fijiqeqoad
teyj auo jo ajdwexa ue st uoysanb siyj v “Bunjuiy dO | ‘suoyejuasaidai aidninpy |  pue sousielg 1
Kyrxadwon uonepadxa | adAy
sjuaurwo)) JayjQ [onsmaury aduewIONd | ysey. seap] Jurdyrun pueng| waly
20) ® ®) ® @ (€) - 1 uonddg

Aruitoxt provided by Eic:

E\.




9193ed - -, AIND wioa] saingpulis wiay] ¢ ‘v sadrpuaddy

"4

W\ D

S30p 1 se syIom 31 Aym urerdxa pue ajdpuiid 1o ajni ayy Aidde yjoq uen) = §
ardpund 10 ana a3 £jdac 0] moy pue usym smouy| = ¢

31 asn 03 3[qe st ‘O[dpurd 10 ani ayy uaAId Usyp = 2

ajdpurid 10 a[na ay) smouy /saziuB003y = |

:9de 71 wal
woJj pasn s[aad] YL °.(€°) Sutuosear [euonnrodor, jo Jurpod ajaidwod e aaey pnom (3jdpund 1o ana ayy Aidde 03 moy pue
usaym smouy]) ¢ [2A3] Je aq 03 pase sI Juapnis e a1aym () Jurosear feuoirodos ], se papod st Jey ysey /uonsanb e ‘adurexs o0
*aanjeudis Juajuod Jo JISIp Puodas aY} Se Papod ale pue ZT WS UIB)SING-[[SUUO(II]A WO Udye) aie s[aad] Suipueisiapup juapnjg

Aedap pue yimoin) "4 suonjenba Jeaury ‘w

swia[qoad awuy ‘o3er ‘adue)si(] ‘X s[erwouA[og ‘[
sonsnpes M s3j001 arenbg )

Lipqeqoad ‘A sjuauodxa jo sme -

A1pwo0a3 ajeurpioo) ‘N sjudIdd pue S[EWDIP ‘SUoi}des] Juowe SUOISISIAUO)) '

wa10aY |, ueazodeyyLJ sjuadaad pue ‘suonzodoad ‘sonjey 'y

sain3y ouyowoag jo saniadoi 's Surepows yie ‘3
se[nuiIoj jusawainseaw jo suonediddy 1 Surydesn 73
suonjenba oyyeapeny) ‘b syIeyd pue sajqe], @
sanenbaug *d sJoolJ ‘P

sau] 1oy suonenba Juntip o Buruoseas euontodorg ‘>
adoig 'u uonewysy 'q

SUOIPUNJ pue SuId}je] ‘e
“U12)SINg-[[SUUOCIIIN UI [] pue (] Swajl woiy so1do) Jo IsI] wody uaye) ate saanjeudis Juajuo)
uraysing-[[UUO(PIN 3ulsn)

SoeWAYIRA ‘g dpein) ‘sainjeudig Juajuo)
wd)sAg Judwssassy Junuiea] enuaoyijed)

. g ‘v seipuaddy




~y
[GFIEN

JIND w04 sainjpulis waj] q ‘v saotpuaddy

.seapl ednewayjew jnoqe Sunum, speas “b ¢z ‘way jeuiduo
.51da3u0d Jo suorjtuyap (el 1o azuBodai 0} spuapnis adinbai yeyy sway|, speal “e gf ‘way [ewiduo

Ll a8ed o
e

sdrysuorjeas juasaidal o3 suonenba Supum  sss
(Arresrawmu “Ajeoresgadie ‘Ajjeorydesd ~3-a) shem sjdimuwt ur wsjqoad Sunuasaadar o0
'€7 WA WOT]

(sdrysuonepa SuizAreue pue Sunuasaxdal :ogg 03 Jefnuis) ejep feorydesd 1o tepnqgey Suisn - "9
11 wayl woay

@Gooiad jo ainjeu ayy Juipuejszapun :egz pue ‘sajdurexaiaunod

pue sapdurexs Surpuyy swez ‘syuawngie jo Aipiea Suidpn( egg o3 Jejnuts) wajqoid o) uonnios jo Surzdreue Jo Sumbnun 3
(uorN[os JOo PoYldW SNOIACO OU SI

219y} YoRM 10y swapgosd SUIA[Os ;€7 03 Je[IWIIS) UOTIENIS JeT[iulejun Jo jualayip o) (se(dwunid) sydaouod jo uonjeordde )

(sexnpafuod Junemuiioy pue suonsanb Jursres ;g7 03 Jeqruus) Suruoseas Sururerdxo P

(seapt [edneWRYIEW Jnoqe Junum :bez o3 Jefrunis) pwa[qoid aA[0s 0} MOy 3uIqLISIP >

(suonyenba Surajos :ygg pue ‘sdays

pue ‘sa[n ‘spey Surzuowsw :qeg ‘Ad>eandde pue paads yim suonemored Sururoysad gz of rejnuis) sunyjuode jo Suisn q

¢sidaduod 10 suonruyap Burrenar 10 Surziudodax e
'9T W) WOl
*$9J0U300J Se papnpul a1e Suipiomax ayj jo sajdures om], ‘xejuds
arerrdoadde pue souaiajar IemSurs 1oy JUNODIE O} PIPIOM3T SWIA YIIM UIRISING-[[SUUOCDIIN UO PIseq saanjeusdis aoueuLIofd

uia)sing-[[aUUodN Juisn
SOIJRWDYIRA ‘g 2peIY) ‘[9A97] DURWIOId]
w)sAg JudwIssassy Sururear] eruiojife)

{1 ‘v sadrpuaddy

IC

Full Tt Provided by ERIC.

E




o
g1 aged WD uio] sainjpulls uiaj] e g ‘v saoipuaddy

Anjiqissadde pajnwly ‘ajqissaddy ‘afqussadde Apiseq,, ([943| apesd ayj Joj ajeds jutod 2aiy) e uo pajouap st Ajixajdwod snsinduyy ay | 9

VDN 1 1SSTAD
wouy ssas3oad uy yiom e (sainjeudig) soljojiio ] pue ‘spejIIY ‘sjudwissassy sonewayiely uizuapeley), ul pajsy asoyy ate ‘(§)(e) ‘s3uipeay uwn|od YL ¢

s1ayjo uey) T (€'y) syuadsad
[euoneindwod aiouw sy 31 asnedaq pue ‘suonzodoad ‘soney
aZLI3JORIBYD 0} J NIIJIP Wd|qoi] v (3) uonedyddy DI | “€) Buwoseas jeuonodoi] 8
salnjeudils
JUBUOD YJIM pazilajpoeseyd (1s) saan8y
Ajisea jou st yeyy wajqod Gge v1i (e) sydaduory DN Su1awoad jo saadol /
- v | (@ wyiuodje sasny ‘(3) uonedijddy SINg (¢'e) suonpounj pue suianed | 9
*A[noIp asned Aew (sss) suorjenba JunlIag (£°3) senuLio]
.paulisapas, pue uBisapai, spiop " ‘(q) unyzuo3je sasn ‘(e) sydaduor DW3 | jJusawainseaws jo suonediddy S
Buipuejsiopun (3) uonedyddy (£%)
auuly /adue;sip salnbay vi ‘(3a) ydeio ‘(e) sydaouo) DT | swajqoid awn ‘3jes ‘adueysi(q ¥
(11) sejnuLio}
ease Suiuonied saajoau " : (3) uonedijddy DA | juswiainseaws jo suonedijddy €
110 [4
‘dlqe[ieae jou ale slojejndjed (1's) saun3y oyawoas
Jt wdjqoad e sjuapnys awios jo sandadoad “(¢4) se[nutioy
asned Aew sapis 10j suondesy Jo asn v (3) uonedddy DN | 1uawainseaw jo suonedijddy 1
¢ uondag
(¢l) ssuauodxa jo sme
‘(g’x) surajqoad awiy ‘ayel
- v ()anbnuiy 40 ‘duelsic ‘(£7) Suiydern 4
- v | (sss) suoyenba Suyiip ‘(p)urejdxg 40 (g'm) sousneig 1
pharxerdwod ad£1| Surpuejsiopun juspnys
sjuauro)) BYIO | onsmdury uoneadxa duewIod | sel| jo [2A9] yim juajuon | wiagg
0) @ ®) ©) (®) - 1 uonag

u1a)sang-[[UUOOIN Suisn) ‘[0SO WIOJ SOTEWdIRIA ‘g apein)
jo uonezuddeIey)) /uondudss W0
WA)SAG JudWISSISSY FuruIed| eruiojife]d)

. d ‘v sopuaddy

IC

PAFullToxt Provided by ERIC

E\.




61 28ed ;o dAWD Woag sainjpudis waj] ‘v sadrpuadd
e . a4V P A4

O,
suonesado usamiaq sdiysuoneay :¢
SAOLIJEIA '8 anjea an[osqy g
(retwoudjod) suorpuny :/ s[eotpey :/
saLIas 1o saduanbag :g9 sjusuodxq :9
spedipel 10 sjuauodxy :g sfewIna( g
sanjenbaui 10 suonenba jo swayshg § s1agaur :p
sanenbaur 1o suonenba xeauruop; :¢ suonoesq :¢
sanifenbour 10 suonenba reaury iz juadiad iz
suoissaxdxy :] uontodoig ‘oney 1
dlqelep 0 slaqumu sjoym QO
:d uorsuawi(] . ‘g uotsuawi(]
vIga3[y € 'V uolsuawi(] dIPUWYIIY [ YUOISUWI(]
(3pnyudew
sainseawr uaamjaq sdrysuonelay :¢ ‘19pl10) sIaqunu Usamiaq suone[ay :g
(3I02a1pUul pue paalap ‘Pul) seY g (Jeuonerr/[euolje) siaquinu [eay :g
SSeIN :/ (uoTejOoU DYNUIIDS [DUI) S[ewda(] :/
Y3vMm 9 sjuauodxyq :9
s[duy g s1adayuj g
(K3eded pur) swmop p suoydel] ¥
ALY € JUIDID] i€
IDPWILIRJ 7 uonlodoad joney 7
y8ua 1 Jaqunu s[oym L
(sjiun ng-dyauIyjiie jou) awiy O uonedyIsse /8398 0
g uorsuawii(] ‘g uolsuawi(g
JUSWIAINSEIIN 7 'V uolsudwi(] SUOIP[aI J3C UNU pue JaquIny () ‘YUoIsuawi(]

"MO[3q PIZLIBUILUNS 3I€ SUOISUIWI(] /SIPO)) JUSUO)) SOPBUWISYIRJA ST ‘J1 UNJJI/A Pajsau
S[2A3] (I9M3) 30 U3)) g UOISUSWI(] B SBY S[2AJ] JUBJUOD U3} 3SaY} JO Udeq 'S[2Ad] JUSJU0D Ud) sey A10331ed y UoIsuaui(] §,193404

suolsuawl(] §,49}10J uonezuapesey) /uondunsa(] wioy
w)SAG Judwssassy Sururea] enuaoyife)

C

Aruitoxt provided by Eic:

q ‘v sadipuaddy

Q
I

E




0z 98ed . JIND wiod] sainjpudis wiaj] ¢l ‘v sodpuaddy

£o ol
I9Y}0 - suUoNGUISIP SNONUNRUO)) :g $9}eUIPIOOD Je[0]:/
[ewrIou - SUOYNALISIP SNONURUO)) 3/ o apmyidure ‘AypIpoua ] 9
I9Y30 - suoynqLysIp )81 :9 suonpunj sujawouodu] g
[enuoulq - SUORNQLISIP 333081 G sa[3ueny Jy3u Jo uonynos :y
Ayinqeqold reuonipuo) :y sa[3ueLsy Jy3u jo uoyn[os ¢
(suonyeynurrad saniyuap! ueaxodeyi4] g
~ue suoijeuIquod “3-9) sawayds Sununod aidug :¢ sayjIyuapI oiseq '
(suonemurns “3-3) Liqeqoad reourdwy :z sofjes oawouoduy ;0
‘qoxd Aouanbaiy aagepaa - Ay Arenby 1 g uotsuawi(
saaJ3 ‘sawod)no a[qissod ‘sjuaag 0 AnpuiouoSuI] ¢ 'y UOISuUdWI(]
g uoIsuawWI(]

AyIqeqoi £y Uolsudwic] (Jeuwro} JO [BULIOJUT) SUOljeULIOJSURI] 6

(2dueystp ‘Pur) 412w 3jeUIPIOOd:g

, Bunsay sisayjod4H g An3owoag prjos 3/
(S[eAId)UT 2DURPIJU0D) -~ siajpurered Junewnsy :/ SAPIIL) 19
('3s9 jutod)-s1ajowrered uneuryss :9 Anpwwi4g g
Burdweg :g Aueqnuig 3
UOoI1ss31331 10 UORR[RIIO)) F (9duaniduod ‘pur)
(uonjeraap paepuess ‘o8uel ~39) Ljiiqerrep ¢ sanpradoxd pue (suo34jod pue) spessyefripend):¢
(dpowr ‘uerpawr ‘ueawr “3-a )Aouspua) [eIU)) 7 (@uanaBuod ‘pur) senaadord pue sajdueny, g
(Anourw4s ‘mays “3-3) sadeys reuoynquisi(q 1 sa[3ue Jo drysuoneraa ‘saur] jo dnysuonedy :1
ejep Sundsio) :0 sa[3ue ‘sfe1 ‘syuawidas ‘aul] QU0 O
@ UOISUaWI(] g uorsuawiqg
8013S1JRIS 9 IyUOolsudWI(} A1ppwoan) § 1y uolsuawic
(panunuo))

suorsuawi(] s19310] uonezuajoerey) /uondudsa uuog
WASAG JUdWISSISSY Furured] eruxojie)

. g ‘v sdpuaddy




1z 98ed JIND wiodg sainjpulis wiaj] 0He d ‘v saorpuaddy
e

‘uojenjis juawssasse ay; o3 A[dde jou saop
}1 2sNEd3q UONRZIIAIORILYD JUIWISSISSE Y] Ul Papnjdul Jou SI pue (S[2AJ] UIAIS) ,UONPNIISUL Jo apow, sjudsardar ) uoisuawi

uoneidaquj 6

Burepow [ednjewLaYe 8 UONRIJUIRJJI(] '8
suryjrrodre 123ndwod jo juswdoaaa(g i/ Aynunuod pue sjuwary :/
SUIBYD AOYIBIA 9 vIqadie XI3eN 9
UOISINI31 pue UOReId)] G suonouny jo sad£} usamjaq suoye[dy :g
SYIOMIAN ¥ suonpuny sruyjuedo §
Sunurwre18oad reaury :¢ suonouny repuauodxy ¢
( "' 9dUBINSUI ‘}S2133UI) Yjew ssausng :7 suonpuny [erwou[o] :Z
(  “130f dudyuas . suondUNI Yim suoyerad( 1
‘surioj juswingie yeo1dof ‘sanjea yiny) o130 1 sanadoad pue uonejou [euonduny QO
(swreaBerp uua A ‘uoroasIdiul ‘uorun “3-3) 395 0 g uolsuauwiI(]
g uolsuawi(] snmoreD)
SOIeWAYJeA d13IDSI(] /UL 6 :V UOISUIWI(] / snnoedal /eigald[y pasueApy § 1y UOISUWI(]

(panuniuo))) suorsuawi( §,19}10J uonezLRPeIeyYD /uonddsaq wiog
wdsAg Judwssassy Jujured] eiwiojife)

g ‘v sadrpuaddy




2z 3%ed JIND uwo4] saanjpu8i§ wiay] g ‘v sao1puaddy

ma%; wlm

sjooxd dojaasp /4103y asw.al pue pling

sjuswiiiadxa udisap /swajqold [aa0u dAJos pue ‘aje[nuLioj ‘@zrudodsy

suzaped azmuBooas ‘eyep jaadiayug

sjooad ayeorjdaa /syuawitradxa ajeoridas ‘swajqoad augnos aajog

A1ssepd ‘(3urooey urpnpur) sampasold sunnos /suiyyod[e a3ndaxa :saanpadold uLojIa g
ajeunrxoldde ‘ayewrysa ‘aredwod ‘Iapi

elep 109[10D)

sydaouoo pueysiapupn

suoyenba /suonmuysp /sjoe) azLIOWIN

(] UOTSUaUi(]

O —= N H N O N0

-juasaxd Ajqeqoid axe s[pAa] Jomo[ Jey) pawunsse St} ‘SN WS

3} Ul payoeal [243] 35ay3ny 34} A[UO Y3IM PIpPOd Sem WIJI YOed ‘S[A3] J9YSN 03 JoMO[ W0Ij AWOUOXe] B U0 ULIOY U} Ul ale (]
UOISUaWI(] §,19330 dduls ‘ssad0id Guipod ayj ul 'Yoieasay uonednpy J0j I9JUd)) USUOISIAL Y} PUe UONEINPH Ul YdIeasay Adjo]
10§ J2JUa)) Y} YInoay} paIdisunUpe puk UOREPUNO] JDUIIDG [eUOneN 33} Aq papuny sem Yoym sisA[euy wooasse) v :aso) dn
w1039y ‘Apnis e uo paseq saded ayy jo jrey puodas sy ur pajiodas yrom [esurdwd sy YIM gel ARJA GZ UO UOHRIDOSSY SIOWISA0N)
TeuoneN ay3 Joj patedaid sem Jaded ayy, 1suI04 ') marpuy £q urea o} AyumyroddO Suumsespy pue Suruga) woay uaye;

ale pue Jiquyxa 0} payadxa a1e Juapnjs e ey s[[ps Jo 3pajmouy Jo s[aad] /ad Ay ayy Juasaxdar morjoy ey sar0gayes (] uotsudwI(]

suolsuawi(] $,13310J uonezuepeIey)) /uonduwssq wio]
WdSAG JUdWISSISSY JuTurea] epuioyife)

| g ‘v saoipuaddy




£z 9%ed Gy JND W04 saanjpu8ls wajy] ¥ m..m ‘y sad1puaddy
- Lupiqissadoe pajuur] ‘a|qissaddy ‘alqissadde Ajises, (23] apeld ayy 10j a[eds jutod 2a1y) e uo pajouap si Ajixajdwod oysinBury Yy, ¢

V101N e 1SSTUD
woJj ssa13oud ui yiom e (saunjeudig) soljojHo ] put ‘SPEJIIY ‘SJUAWISSISSY SoHeWaY IR duiziiapeieyD), ul pajst| asoy) ale ‘() () ‘s3uipeay uwn|od 3yj, ,

v (ry sippad wapsad | DG [(8'7) wuawainseay “(0°[) dnawiyily 8
v (9) sunyyd 2udds "ejep pudnur | DA (€y) Apwoad L
\4 (p) sapaad unyag DA | (€4 Ailiqeqoid “(0°1) dnawyiuy 9
v (ysapuadupaagd | DA [ (€%) Anawoan “(€77) judwainseay S

Suipuejsiapun . (Te)
awy fasuejsip saibay vi (9) swipd zuBos ‘eyep udaug DNA | 919a0s1q /aniul] “(8°7) luatuainseajy ¥
‘eate Supuonipded saA[oAU] v (2)wqid [9A0U AJS ‘U1 dZIMB009Y DA | (£F) AlldwioaD) (€77) JUBWRINSE3N €
110 4

‘3[qejieAe jou aJe siojejndfed

J1 wajqoad e sjuapnys awros asned (€'t) Adwodd ‘(7'¢)
Aeu1 sapis 10j suolpelj Jo as() v (#) sapoad unapla g )| e1qad|V ‘(¥°T ‘€'7) Juawainseay 1
¢ Uohosg

(g1 ‘£°1) anawyay ‘(80
- \' (8) A103Y) asiAak pue pjing 0| ‘6°0) suonejal Jaquinu pue JdquINN z
*I3MSUE O} Uo}sanb yomym (0'9)sousnwIg

JO 3dIoLD ' Hjeuwl 0} ale sjuapnig v (9) ejep j2adiayug 40| “(6°0) suolje[at Jdaquinu pue laquunN 1
ghyxarduiod adA],

sjuauwIuro)) 1930 uﬁmgmﬁd Gowﬁumaxw IOURULIOJIa ] Jse], Juajuo) | wall

£0) @) ®) ) (e) - 1 uondag

suoIsUaWI(] $,19310J Sursn) [0S0 W0 SOjewIa\IRJA ‘g apels) -
uonezuapereyD /uondudsaq uLlog
wWAISAG JUdWISSaISsy Juiuaed] enwiojIfe))

g ‘v sadipuaddy

Aruitoxt provided by Eic:

E\.




28

ng
$z 98ed dIND wioa] sainjouliS waj] g ‘v sarpuaddy
‘sisAjeue siyy ul pajiwo si saandadsiad ‘saappadsiad pue ‘suotjepradxa
ADULWIONI ‘JUJUOD) :SUOISUILIIP 10 s}dadse 324y} S)I JO OM) OJUL NIOM3LILL) SOIHEWIAIRUT SSALL 34} JO UMOPHEAI] B UIRJUOD MO|[O JeL} SUOL}IIS ay | 6

sseduuon
pue a8pa-jy3rens Suisn suonpPnasuo) €F'[
s>neulIoOu]  T0L'T Aurepnuns pue asusnaduo)  TH'[
juajuod Byl Or'L suonjewoysuel] ]
Sunpesisqe pue Jutmpnng el Aureqnuugs pue ‘0ouaniduod ‘Arjawiwds A1pwoany  §'[
uonedynsn( pue uonepieA 16’1 SIOPBA GE'1
aInpnns pue uonepifes 6’1 Anpowioad [euolsuswIp-221Y]L  F'ET
adueyd  7Q1 S
sassadoxd ayluguy  1'Q°1 pue suo34jod :£nowoad [euoisusunp-omy €€l
sisAjeue Arejuoud]y Q1 soiseq :A1}ow0ad [euolsudWIP-OM] 7€'
Aymqeqoad pue Murepadun 7L Anawoad
sisA[eue pue uonejuasardai eyjeq 141 9]eUTpIO0D :A1}3Ww0a3 [euolsudWIp-oM] €]
soyyspels pue ‘Aiqeqoad ‘uonejussaadareieq /1 adeys pue ‘uonezijensia “uonisod :Anawodny ¢
se[nuiioj pue suonenby 79| Jo1I9 pue uoyewnsy €71
suoljpunj pue ‘suorjeal ‘sudjied 191 dWIN[OA pue ‘eale ‘JojpwId]  ¢T1
suonjenba pue ‘suorje[as ‘suonouny 91 sjiun 1C1
uonejodesyxa pue uonejodivjur Jeaury;  FGI juawaInsed|N 7'l
Anpwouodry pue adojlg €61 asuas Jaquinu pue uonewnysy Gl
swalqoad Leuonyiodory 76l sydaouod Jaqunu pue sioquinu BYO  FIT
sydaosuod Ayieuonzodoay 161 Jaquinu [eal pue ‘[euones ‘radauy €11
Keuonpodory g1 s[ewpap pue suondery 711
pqunu 3joym I'T'L
pDqunN  I'1

1adsy juajuo)

5193dsy SSAILL Juis) sonewayiejy 1o uonezuaoerey)) /uondunsa wio]
w)sAg Judwissassy Julurea] eiurojie)

g ’'v sipuaddy




¢z 93ed dIND wioag saunjpudis wuajf . g ‘v sadtpuaddy
22N

3umbnuy g

Suissmosip /3uiqudsag €6

suonejuasasdar Sunepy 7o

uonejou pue Areingedoa Suisn  ['QT
Sunediunwuwo) ¢

Suizneworxy  9%°g

Suinoad pue SQuidmsn[ ¢y

Buumpafuoy P

Buiziersuany ¢

sunjjuole Suidopasq T

Arengesoa pue uonejou Juidoppasq 1§
3uruoseas [edRRWAYIR P

SulfjusA  ¢ee

Supprparg  yeT

3uiajos g€

A3arens Suidopaasq 7T

suonjenjis pue sudjqoid Buifjurep pue Sunenwio 1'€g
Buiajos wapqosd pue SuneSuseau;  ¢g

swajqoid xajdwos azow Suisn €7

sainpadoid saunynos Surwroyld  7'TT

juswdmnba Suisn 172
sampadoid aunnox Suisn 77

sanpzadoad pue spslqo teonewayjew Suiedsy €1

sjusafeamnba Suizu8ooay 71T

Supuasazdey 11T
Suimouy ‘17
'S[9A3] SSALL U0 paseq (suonedadxa) sarnjeulis adueUWLIO D]

spadsy SSILL Suisn sonewayiey 10 :ouwntouucugu Juondrsa(] wirog
WdISAG JudISsISs Y Junurea] enuiojie) |

g ‘v saipuaddy




Tp
gz 9%ed

JIND wou] saunjpu8is wuiay]
Aiiqissadoe pajwui ‘ajqissady ‘a|qissadoe Ajiseq,, :[aa3] apeud ayy Joj ajeds jutod aaayy e uo pajoudp st Axajdwod susiBury ay 1
V10N 1k 1SSTD woy

ng

g ‘v sadipuaddy

ssaioiad u1 sjiom e (sainjeusig) SOI[0J}I0] PUe ‘SPRJIY ‘SJUdWISSassy sdljewayie| Sulziiapeieyd, ul pajsiy asoyy axe ‘(J)+(e) ‘s3urpeay uwijod YL g1

(16'1) Ajeuonaodoly
- \4 (€'€TTET '1'€'7) Juajguijqiy OWH ‘(1'7°1) Juawaanseay 8
- \4 (£'7°¢) duynoy (€'1°7) sutmou) ONWH (¥'€'1) Apawoan L
- V| (regsuaiswigid (z'1'7) sutmouy I DA (1'9'1) suondunyg 9
‘AJnoyjip asned Aews ’ (Z'7'1) yuawaInsea|y (7'¢’'1)
.paudisapa, pue ulisapai, spiopm v (€T renduagwiqid | DWH | Answoas (7o' [)uonduny S
Buipuejsiapun awy /aduegsip saxnbay A" (€70 aunnoy (£'1'7) Suimouy DA | (12'1) uonejuasazdas ejeq b
(€4'7) Swuoseay (7'€7
‘ease Suiuonied saajoau] vi ‘1'¢03uajsuiqi] (€'1°7) Suimouy )| (z'Z°1) JuauraInseapy £
110 110 110 110 110 4
‘9qe[ieak Jou ale
s10jeInd[ed 31 wajqoid e sjuapn)s auios ) (Z'T'1) wawainsea)y
asned Aeul sapis Joj suondel Jo asn vi | Tz 'ere) dunnoy (g'12) Suimouy | DWE (11 ‘211 JquinN 1
. g U0T3g
(S'€'T TET '1'€Y3uAlSqad
(TTQ) aunnoy (€67 ‘TS
- v Supestununwo) {(g'7) Sumoseay HO| (11 T11ULL) Jaquiny 4
“Jamsue o) uonsanb Yaym
JO adioYd B 3w 0} Ik SPUIPNIS \'4 (€62 TST‘1'S 7)) Sunedrunwwo) 40| (1°£'1) uonepuasaidas ere( 1
1 Axerdwod adAL
SJUdWIWO)) INIO onysm3ury uonepadxs sduewIod | ysel judjuo) | wayg
01() ®) (p) () (e) - 1 uondag

spadsy SSLL Suls(} TS0 WI0J sORewayie| ‘g apels
uonezuaperey) /uondusag uLiog
WAISAG JUdWISSISSY Juruaea] eruiojife)

d ‘v sadpuaddy

Q

Aruitoxt provided by Eic:

E




2z 3%ed JND wiou] sainjpudls wiajg A’ g ‘v sadipuaddy

)
>

GE-p€ saded SSILL U0 paseq £080IN-Z0S0I SULIOg Jo Surpo)
€€-g€ soled 39310 U0 paseq €080IN-ZOSON SuLiod Jo Surpo)
1€-0¢€ saded ulajsing 23 [UUOCPN U0 paseq £0R0IN-ZOS0IN Swio] Jo Suipo)
62-8¢ saded JIomoaulel] sOIBWSYIeJA BIUIOjeD) U0 paseq €080N-ZOSOIN swtioq jo Suipo))

wa)sAg JuawIssassy Jururea] enuwrojie))
3y} Jo sdnEWAYIE ‘g apeID Jo Juipo)

g xrpuaddy

g ‘v soipuaddy




cl dWD o4 sainjpudls wajy d ‘v seotpuaddy
Y
Ly
sanbiuyoay sdiysuonejay JUSWIBINSEIN
- \'4 puesjoo] ‘Bunjuiy; | HW3I euonyazodoag Tequinn 8
sadeys pue
- v Sunjuiyy | oWa saynuenb Sunuasaiday Anpuinan yi
Ajnqeqoxd
uonezijeiauald pue sdlsielg
- \4 Supjuiyl !  DOWd pue suwiajjed ‘JaquinN 9
uonezijeiauad e1qad|y
- vi Supjuiyr| owa pue swajed ‘Apwioan g
ejep uorjezijeiauad Ajijiqeqoad
[eorydes yaadiayur o) pasu sjuapnig ' Sunjuiyr | oOWa pue suidjjed pue sausnels ¥
- v Supjunyp ) E| uoljejuasaldas afdnny AlPUI0dn) €
110 110 gafe) 4
uoijezijeiauad
pue swane ] ‘sadeys pue e1qald|y
eaze Suonnsed saajoau) vi SupuiyL|  DOWH sapnuenb Suyuasarday ‘Aawioad 1
T uondag
sanbunyoay pue dynw
$]00 ‘Uuoy edIUNUILO)) MOH pue jAuew Mol a8enS3ueq
- ' Bupjuny 30| ‘suonejussaidai aduynin | 29 01807 ‘saqump ré
Yiew 3)a.181(J
sutajjed ‘suondunyg
sanbruyda} pue Buiqudsap pue ‘Bupjews ‘e1qad1y
S[00], ‘UOHEdTUNWIIC)) “Burpur] ‘uonezijerdual ‘a8enBue
- \4 ‘Buyuryp 10 pue sulajed | 331307 “JaquinN i
Kyixerduron uoneadxa | adAy
sjuswwo)) Y30 |onsmury doUBWIONDJ [ Ysel seap] Suifyupny puexng| wajg
) C) 1(P) ®) @ (8) - 1 uonoag

JIomawrel] SORRWIYILI seruiofije]) 3uis) ‘TOSOWN WLIOJ SOTJRWIYIRA ‘g dpein)
jo uonezuddeIeY)) /uondusa(] WIo]

g ‘v sorpuaddy

wASAQ Judwssassy Sururea] erulojife)

Full Tt Provided by ERIC.

r



67 9%ed

g ‘v sarpuaddy

AW woa] sainjoudis way] d ‘v saoipuaddy
, Ay
2% F18YTIVAY Ad0D LS38
sanbiuyda) uonezijeiauad e1qad|y
- vi pue sjoo] ‘Bupjuiy | DWH pue swiaje “JaquinN 8
sanbiuys3}
- v puesjool Bunuiyi | OWI uoneyuasatdas aydynpy Anpwoan) Y
Aiipgqeqoad
pue sayusielg
- v Sunjuiyp | DWA uoneguasaidar ajdiny ‘e1qadyy 9
- 1% Supjuiy | SN uonjejuasaidal afdynpy A1j3woan S
Avijiqeqosd
sadeys pue pue sansnelg
- v Supjuiy g, SNG sannuenb Sunuasaiday ‘I_quInN ¥
sutajied uiqLidsap suoIPunNy
- v Supjuiyr|  DWd pue “Bunjeur “Buipury ‘e1qa31y €
L 11O 110 11O gare) 110 110 [4
uoljezijeiauas
sanbiuyoay pue suiane ] ‘sadeys pue a8en3ue pue
- v pue sjoo] ‘Sunjuryp SING sannuenb Suyuasaiday | 51307 ‘Anowoan 1
¢ uondag
sutajjed
sanbiuypay pue Suiquosap pue ‘Bunjew | yiew 3jaIdsiq
S[00 . ‘UonEdIUNWIUIO)) ‘Burpuy ‘uonezijerauad ‘38enSuej pue
- vi Bupjuny | 10 pue suiajed [ 1807 ‘suogouny 4
1 yiew aja1ds1q
sutayyed ‘suonduny
sanbnnyoay pue Suiqudsap pue “Supjew ‘e1qad|y
S[00 | ‘UOLEdIUNWWO)) ‘Buipury ‘uonezijesauald ‘a3enSue] pue
- v Qunjury 40 pue suidjie] 21307 “daquinp] 1
Kyxopdwoo uonjeyadxs | adAL
sjuawiwio)) YO |onsmury oUBWIOJIdJ | sel seap] uifjrun pueng| wal]
0) ) ) ©) @ (%) - 1 uonasg

Jromawes,] SORLWAYIR Serutofife) Suisn ‘€080 W0 SO RWIYIR] ‘g dpelo)
jo uonezuwPeIRyD) /uondLdsaq ULIo]

wd}sAg JuduISSAISS Y SuIUIed] enurojie)

Q

Aruitoxt provided by Eic:

E



o 29ed AWD woa] saampudis wayy g ‘v sadipuaddy

0w 3%
(€‘1)s3uaddad ‘spewiap
(990)shepy ajduni ur Sunuasaizday ‘SUoljorl) SUOISIFAUOD)
- v ‘(3) uonedijddy ‘(e) sydasuo) DN | “(£%) Sutuoseas [euontodosy 8
(g’e) suolpuny pue suldje]
sainjeuis ‘(1“1) se[nuLIo} JudwWdInseaw
JUAUOD YIIM paZLId)dRIRYD jo suoyeorddy ‘(1‘s) saanBy
Aj1sea jou sr yeyy wajqoad g v (39) ydeany ‘(e) sydasuo) DNH dL1)3wo0a3 jo saptadoi] yi
(d)sAepy ajdnniy
- v ut Supuasaday ‘(e) sydoduo) | DT (g'm) sonsneig 9

(g") Sutuoseas
Teuoniodos ‘(g'1) sejnuwioj

- vi (39) ydean ‘(e) sydasuo) DA | yuawainseaw jo suonesyddy S
’ (39) ydeao (€°2) Suiuoseas
- vi ‘(3) uonesrpddy ‘(e) sydaduo) DA | jeuonnaodosg ‘(¢‘m) sonsnelg ¥
(d3d)sAepm aiduniy
- vi ut Sunuasaiday ‘(9) uonjesyddy JINT (g‘e)suonduny ‘suraped €
110 L4
(g’s) sain3dy
vaze Suuonnsed saajoauj v (3) uoneoyddy DA su1jawoa8 jo sansador ] I
¢ UOIPag
(020)sAepm N Ul Sunuasaiday (€'8) Ayjiqeqoaq
- v ‘(p)utejdxg ‘(e) sidaduoy 10 (g'e)suonpuny ‘susayed 4

(0)shepm NN
ur Sunyuasaiday ‘(3) uonesyddy

- % ‘(p)uterdxy ‘(e) sydasuo)d 10 (g'e)suonduny ‘susapjed 1

ZAixerduwod ad£1| Surpuejsiapun juspmys
sjuswwo)) PYIO| onsmBury uonepadxa sduewioIdg | ysel|  jo [9A9] yim judzuo) | wayp
1) (®) (P) ®) (8) - T uonoag

uRIsIng-[[SUUOON 3uisn) ‘COSO0N WLIO] SOLBWIYIRJA ‘g dpeis)
jo uonezuoRIRY)) /uondLsd(] W0
wWAysAG JUdWISSISS Y JuTuaed] enuiojie))

qav s»puaddy

Q

Aruitoxt provided by Eic:

E



1€ 9Sed WD wosg saampuds wajg

-
i)

»4

0% g ‘v sadipuaddy

(sss) suonjenby
Bunuip ‘(eo)shepy adyn
- v ut Buuasaiday “(q) swyaolly [ DE | (g'e) suonduny pue sussped 8
(@)sAepy aldunp
- vi u1 Sunuasaiday ‘(e) sydasuon o) | (g'n) Ajowo3n ajeurpioo) 1A
(€’) 3utuoseas [euoyiodoly
- v (3) suopeoyddy ‘(e) sidasuoy [ g ‘(€'A) Aynqeqoid 9
- v (3) suonedipddy ‘(e) sydaduod DA (¢'n) Ajawoan ajeurpioo) S
(£’2) Suruoseal
- v (93) sydea8 Suisny “(e) sydasuo) DING | Jeuonnzodolg (g‘m) sonsyelg ¥
- v (99) sydeid Juisn DT (€’e) suonpunj pue suldlje] €
110 110 110 gule) 110 4
(€’s) saIndyy oLjaWoA3
jo santadoad “(¢'3) sejnutio]
- vi (93) sydei8 Suisn ‘(e) sydasuo) DA | uswainseaw jo suonedijddy 1
Z uompag
- v3 (99) sydeid 3uisny ‘(p)urejdxyg 30 (#'e) suonduny pue sulaje] Z
(sss) suoyenba
- v | Sunum ‘(puredxy ‘(e) sydasuon 0| (£%) Sutuoseas jeuonaodoag 1
mbﬁxmaﬁs adA1 | Surpueisiopun juapnis
sjuawwio)) P_/YIO | onusmsur] uonepadxs adueurtojdd | qsel|  Jo [9A9] yim jusjuo) | wayp
10) ®) (P) ©) (e) - T uoROag
ura)sIng-[[oUUoIIN Juisn ‘€080 WLI0J SOTIRWAIRJA ‘g dpein)
jo uonezuadeIey)) /uondudsa] WIc
wdIsAG Judwissassy Jururea] erurojipe)
d ‘v sadipuaddy °

Aruitoxt provided by Eic:

E




€ 93ed WD woa] saungpulis uayg g ‘v satpuaddy

74
¢
F1EVTVAY AdCD Le30
- \4 (¥) sapaad wiapiag ONd (€1 “(0°1) dnaunjuy 8
- vi (9) suand zudds ‘eyen udnuj DNT [ (#°7) uawaanseapy ‘(£'¢) Aljouiosn) /
- A4 (2) Bep 109[10D ONH (1°4) Aiqeqold 9
- vi (ensaadwd’iapio | DWH | (2'p) Adwoan (7' uawainseay S
ejep [eoiydelsd
121d1ajui 0y pasu syuapnyg " (g) swajqoid auinoi aajog ONH (1I'DPuwyjuy ¥
- vi (9) erep 12udidgui [ OWA (9°€) e19a31Y €
110 110 110 110 11O 4
ease duruonnted saajoau] via . (9) ejep jaadiauj DINT | (%) Aljawoan) ‘(¢°7) juawainseay 1
. g uonoeg
- V]  (»wqad [paou Afs ‘Junly‘aziu5odsy 40 (Z'2) Aniqeqold (4
- A4 (£)wgad [aa0u Ajs ‘Jwly’azuZ00ay 40 (9°¢) v1qa31Y L
ZA3xo1durod adA],
sjuawiwio)) PYIO | onsmury uoneydadxa sdueurioj g | ysel INEN (UG IRVIES
10) ) ® ©) (€) - [ uonsag
suorsuaw(] s,19140J 3uisf) ZOSON WLIO] SOnRWA IR ‘g dpelo)
uonezLdpeIey) /uondunsaq uuog
WasAG JuduIssassy Jurured | enurojre)
) €’V sad1p 1ddy em M
— v E Vw




e¢ 93ed AWD w04 saunypu8is wajg i mm ‘y saoipuaddy

GG
- vi (6) swajqoid auynoi asjog ONWiH (S’ Suduiyiay 8
- vi (Dsidaduodpun ONH (1'$) Anpwod L
- \4 () sapoad unysag JWE | (0°2) Aiqeqold ‘(1) duawiay 9
- A4 (Lwqid [2aou Afs Yquiy‘aziudoday ONH (8%) ‘(€'%) Anduwioan S
- v (9) suapd zu3sz ‘ejep pdnug O (0‘9) sansnelg ¥
- V|  (Hwqgad paou Afs uny‘sziudodsy { DWH (1'¢) vaqasjy £
LO 110 110 110 110 4
- vi (£)1s9°1dwId'I3pI0 IONE (€'7) udwaInseapy 1
. 7 uonddg
- vi | (9) suseyed aziudosal ‘ejep jaidiajug 70 (9'¢) v1qa3Ly z
) (I'T) dndwyuy
- "/ (Hwiqad [paou Afs qpuury‘aziuoray 40 | “(z°0) suonejal Jaquinu pue Jaquiny I
7Ayxapdwod adAx
sjuawwo) B0 | onsmauri uonepadxs souewroag |  ysey. juajuo)) | wajyg
10) () (P) ®) (e) - T uondag

suorsuaw(] s,I9310d Juisn €080 W0 SORRWIAIRIN ‘g apeln)
uonezapeIeyD) /uondiidsa w0y
wR)sAG JUdWISSISSY JuTured] LIwIojIE)

g ‘v saipuaddy




#€ aded JIND w04 saunypu8is wiay] g ‘v saorpuaddyy

a4g
Y

- v (€€ ‘T¢'D) Sunednsaau |  OWH (z9'1)suorpung 8
- v (£'€'7) 3unednsaaul | DWF (F'€'D) Apwoas L

@ey)
- \'% (g'c'7) SuneSnsaauj DN uoneuasaidai ejecy 9
- v (€'€'7) Sunelusaauf [ DA (T¥'1) Apwioay S

(rzn)

uonejuasaidal eyeq
- v (£'€C ‘1'¢0) Sunedusaau) | DWE | (z'S'1) Aeuontodoig ¥
- vi (€'y'7) Buiuoseay ONH (1°9'1)suonduny £
110 110 110 110 ghle) [4
- v (£'¢7) Sunedysaauj ONWH (2°T'1) U dwdinseay 1
¢ UORag

(€8¢ (1'9°1) uonouny

‘76°7) Sunedrunwiwe) (€'¥°7) (I'1°1) JaquinN “(1°£°1)
- v | S8uwoseay (1'¢'7) Sune3usaaug 40 uoljejuasaidar ejeq z

- (€5 (1rs1)

Sunesiunuwwoy) (£°4°7) Suioseay sisAjeuy Aiejuawialgy
- v | €€ ‘Te ‘gD Sunednysaaur 40 ‘(1'9'1)suorpung 1

Axadwod adA1,
sjuaunIo)) IY30 onsm3ury| uonejpadxs sduewiody| Nysel juajuo)) | wayg
e ®) ©) @ (8) 1 uondag
spadsy SSNLL Suisf ZOSOIN W04 SIRWAIRN ‘g dpelD)
uoneziiasloerey) \ ﬂowumﬁuwwﬁ— ULIOg
wWRYsAS JudwssISS Yy Jurured] enuIojije)

" gy seopuaddy °

Aruitoxt provided by Eic:

E




qg 9Fed fo JWD woa] sainjpudis wajy g ‘v sadipuaddy
(z'9'1)suonduny
- v (€'€'7 ) Supednsaaul | OWA “(¥'1'1) JaquinN 8
- v (€'€'7) unednsaaul | DWH | (S€'L ‘I'€’D) Adwoan L
(TS
Ayrreuonsodolg (z'£11)
- v (€7 ‘e Sunednsaaug DAY uonjejuasasdar eleq 9
(€€
- A4 SuneSysaaug (£'1°7) Sumouy [  DWA| (11 ‘I'€'1) Anawoan S
azn
(€€ uonejuasardar ejeq
- \4 SuneSnsaaug ‘(z'1°7) Sumouy [ DA | “(1°g'1) Ajeuoyiodoiyg 14
- vi (£'¢'7) Bunedysaaul | OWH (Z'9'1)suonounyg €
11O 110 110 11O 110 [4
(€€
- vi Sunedysaau ‘(zzg) dunnoy [ DWH |  (Z'Z'1) u dwanseapy 1
¢ uonaag
(€£6T°TeC (91
‘1'6"7) Sunedunwwo) “(€4°7) ‘1'9°1) uonouny ‘(1°g°1)
- v | Sumoseay (1'¢7) Sunednsaaug 10 sisAjeue Alejuawia)y z
(€62 “T°6"7) Sunedrumwwio)
- v (€€ ‘Te'D) Funedusanug H40 | “(z'¢'1) Aijeuonaodorg 1
Ayxardwod adA]
sjuaWwo)) Id3Y}0 onsmury uoneadxa sduewIofdJ| sel juajuo)) | wayg
(3 (p) ©) (@ () 1 uondag
spadsy SSINLL Suisn) €080IN W10 sORWSYIEN ‘g 3pRID)
uonjezuepeIey)) /uondusa wioyg
wRIsAG JudwISsassy Juruied] erurojije)
g ‘v sadipuaddy

Q

IC

E

Aruitoxt provided by Eic:




