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Standard Setting Methodology

Summary

On June 4-7, 2018, staff members from Data Recognition Corporation (DRC) partnered with the
Nebraska Department of Education (NDE) to conduct a standard setting for the Nebraska Student-
Centered Assessment System—Alternate Assessment of Mathematics (NSCAS-AAM) tests in grades 3—8
and 11.

A committee of 22 Nebraska educators engaged in the Angoff Yes/No procedure (Impara & Plake, 1997)
to make their cut score recommendations. Participating educators examined achievement level
descriptors (ALDs) and test items, and they made content-based judgments about the test items that
students in each achievement level would be expected to answer correctly.

Participants recommended cut scores that defined three achievement levels: Developing, On Track, and
CCR Benchmark. These achievement level names were not finalized at the time of the standard setting,
so participants referred to them simply as Level 3, Level 2, and Level 1, where Level 1 represents the
highest level of knowledge, skills, and abilities.

Participants took part in several rounds of discussions and judgments for each grade in the NSCAS-AAM
program. After the standard setting, NDE presented participants’ recommendations to the Nebraska
State Board of Education for approval. The Board approved the cut scores on August 3, 2018. After this
approval, DRC used linear interpolation to express the approved cut score on the final reporting scales,
such that the On Track cut score in each grade is equal to 200.

Table 1 shows the approved cut scores, on both raw-score and scale-score (final reporting scale) metrics,
and the associated impact data from the workshop. Impact data are the percentages of students who
would be classified in each achievement level on the spring 2018 administration of the NSCAS-AAM if
the cut scores were implemented, using the data available at the time of the standard setting. A
description of the standard setting process follows Table 1.

Table 1. Approved Cut Scores and Associated Impact Data for Grades 3—8 & 11 NSCAS-AAM

Approved Cut Scores Approved Cut Scores Impact Data
(Raw Scores) (Scale Scores) from Spring 2018

On CCR CCR , On CCR On Track

Grade Track  Benchmark On Track Benchmark Developing Track Benchmark or Above
3 13 22 200 252 42.3% 39.4% 18.4% 57.8%
4 15 25 200 250 41.9% 42.9% 15.1% 58.0%
5 15 25 200 252 40.3% 49.7% 10.3% 60.0%
6 15 27 200 267 38.5% 52.7% 8.8% 61.5%
7 15 27 200 283 42.0% 53.2% 4.4% 57.6%
8 16 27 200 270 43.5% 49.5% 7.1% 56.6%
11 18 27 200 256 50.2% 42.7% 6.9% 49.6%
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Background

The NSCAS-AA tests are designed to measure the content knowledge, skills, and understandings of
students with significant cognitive disabilities. These alternate assessments, administered in grades 3—8
and 11, focus on English language arts (NSCAS-AAELA) and mathematics (NSCAS-AAM). The NSCAS-AAS
tests focus on science in grades 5, 8, and 11.

New Extended Indicators for ELA were approved in school year 2015-16. These Extended Indicators,
designed for students with the most significant cognitive disabilities who take the NSCAS-AAELA, align
with the statewide College and Career Ready ELA Standards. The NSCAS-AAELA tests administered in
spring 2017 were the first to align to these new Extended Indicators for ELA (Data Recognition
Corporation, 2017).

In school year 2016—-17, the Extended Indicators for mathematics (Nebraska Department of Education,
2018) were approved. As with the Extended Indicators for ELA, the Extended Indicators for Math are
designed for students with the most significant cognitive disabilities who take the NSCAS-AAM, and they
align with the statewide College and Career Ready Math Standards.

The NSCAS-AAM administered in spring 2018 was the first to measure the knowledge and skills specified
in the Extended Indicators for mathematics. Accordingly, a new standard setting was needed to
establish cut scores for the NSCAS-AAM. These cut scores reference the levels of mastery that students
need to demonstrate on the Extended Indicators for mathematics in order to be classified in any of the
three achievement levels.

To promote consistency across content areas, the same standard setting methodology was used for the
NSCAS-AAM 2018 as was used in 2017 for the NSCAS-AAELA. This document describes the standard
setting process for the NSCAS-AAM tests.

Choosing a Standard Setting Method

Each of the NSCAS-AAM tests comprises a set of 2530 selected-response items. These items are
presented to the student as part of a one-on-one test administration, and teachers record students’
responses electronically. To set performance standards on this assessment, NDE chose the Angoff
Yes/No procedure (Impara & Plake, 1997), a frequently used modification of the Angoff (1971) standard
setting process. This method was selected because (a) it was used on the NSCAS-AAELA assessments in
summer 2017; (b) it allows teachers to study the test items and make content-based judgments about
the expectations for students; and (c) it does not require long test forms or larger item pools, like some
item-mapping methods (e.g., Bookmark).

The standard setting was conducted in Lincoln, Nebraska, on June 4-7, 2018. The agenda for the
workshop is presented in Section B of this report.

Promoting Well-Articulated Achievement Standards

The achievement standards for the NSCAS-AAM were designed to mirror the progression found in the
content standards and Extended Indicators: they were designed to be well-articulated from grade 3
through high school. To accomplish this, articulation was considered in two ways:
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e The achievement level descriptors (ALDs) were designed to mirror the content-based
progression in the content standards. Accordingly, the content-based expectations for students
in On Track (Level 2) forms a progression across grades, as do the expectations for students in
CCR Benchmark (Level 1).

e The impact data, or the proportions of students classified in each achievement level, were
expected to form a reasonable, explainable pattern across grades.

To promote well-articulated standards, the participating educators worked together on the first two
days of the standard setting to recommend cut scores for grade 6. The educators then split into two
groups to make cut score recommendations for the remaining grades.

During the standard setting, participants actively considered the impact data across grades, making sure
the proportions of students classified in each achievement level was (a) commensurate with the
content-based expectations found in the ALDs and (b) part of a reasonable pattern when viewed across
grades.

Across-grade articulation was an essential component of the NSCAS-AAM standard setting, and the
steps taken to consider this articulation is described throughout this report.

Achievement Level Descriptors

Another step used to promote across-grade articulation was through the creation of the achievement
level descriptors (ALDs). For each grade, the ALDs summarize the knowledge, skills, and understandings
that are expected of students in each achievement level. The ALDs are presented in Section F of this
report.

In advance of the standard setting workshop, NDE and DRC worked with groups of Nebraska educators
to develop and revise the ALDs. As described later in this section, the ALDs were then used by standard
setting participants to cultivate a deep understanding of the content-based expectations for students in
each grade. After the workshop, the ALDs may be used by NDE to communicate the intended meaning
behind each achievement level to educators in the field, to families, and to the community.

As stated previously, the final names of the achievement levels were not known at the time of the
workshop. Accordingly, participants referred to the levels as Level 3, Level 2, and Level 1, where Level 1
referred to the highest level of knowledge and skills. After the workshop, the Nebraska State Board of
Education approved the achievement level names as Developing, On Track, and CCR Benchmark. In this
section, both sets of names are used to refer to the achievement levels. In subsequent sections of this
report, the Level 3/2/1 names, as used at the workshop, are preserved.

Workshop Committee
NDE recruited participants from across the state of Nebraska for the standard setting. A total of 22
educators participated in the standard setting.

Two committees worked independently and in concert to recommend cut scores for the NSCAS-AAM
tests. These committees are summarized here:
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1) Grades 3—6 committee. The committee recommended cut scores for grades 3—6. The committee
consisted of 10 educators.

2) Grades 6-8 and 11 committee. The committee recommended cut scores for grades 6-8 and 11.
The committee consisted of 12 educators.

The committees began their work together on June 4-5 to recommend cut scores for grade 6. After
working together, the two committees split apart to repeat the Angoff Yes/No procedure: one
committee focused on grades 3-5 and the other focused on grades 7-8 and 11. On June 7, the
committees came together to review cut score recommendations for all grades.

At the standard setting, the 22 participants were seated at tables of 3—4 participants each, as described
later in this section. Each table was balanced in terms of gender, profession, and general location in the
state.

Committee Demographics

Section E of this report summarizes the self-reported demographic characteristics of standard setting
participants. All 22 of the participants were classroom teachers, and half of the participants reported
having more than 10 years of experience in education. The majority of the committee self-identified as
Caucasian, which is representative of Nebraska’s teacher population.

Workshop Staff

The workshop was organized and implemented by the DRC standard setting team within DRC's
Psychometric Services Department. This team also developed this report.

The workshop was co-facilitated by Ricardo Mercado, DRC Research Director, and by Dr. Jessalyn Smith,
DRC Research Scientist. Mr. Mercado also provided general training to the workshop participants.

The data analysis for the workshop was led by Sara Kendallen, DRC Sr. Research Analyst, with assistance
from Lee McKenna, DRC Research Analyst.

The workshop was organized by John Born, DRC Education Program Management Director. Julie Korts of
DRC Psychometric Services did not attend the workshop, but led the creation of the physical materials
used at the standard setting.

Workshop Materials
DRC provided the materials for the standard setting. Participants studied these materials during the
standard setting under the direction of workshop staff. These materials included the following:

e Achievement level descriptors (ALDs). ALDs summarize the knowledge, skills, and
understandings expected of students in each achievement level. The ALDs were developed
previously by NDE with assistance from DRC and were provided to participants for their study
during the workshop.

e Test items. Participants were given copies of the operational tests. All test items were
administered operationally in spring 2018.
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e Item map. Information on each test item was provided on the item map, including the correct
answers, and the standard to which each item was aligned.

e Training materials. To practice the Angoff Yes/No procedure, participants were given a set of
training items. These items were used only for training in the standard setting process. Section C
of this report displays the training presentation and materials used at the workshop.

e Ordered item booklets (OIBs). The items from each test were presented to standard setting
participants in order of difficulty, from easiest to hardest. This ordering was based on actual
student performance, as taken from the calibration of the items. (Information about the
calibration and test scale can be found in the program technical report.) Participants used the
OIBs to gain an understanding of the types of items that were easier and harder for students.

Standard Setting Procedure

As previously stated, all 22 participants began the workshop in a common training session, and the
whole committee worked together to recommend cut scores for grade 6. The workshop began on June
4, 2018, with the opening session.

Opening Session and Participant Training

Jeremy Heneger, NDE Assistant Director of Statewide Assessment, welcomed participants to the
standard setting workshop. NDE gave participants the background for the standard setting, including the
recent changes to the testing program and why standard setting was needed for the NSCAS-AAM tests.
By the end of this session, participants understood the purpose of the standard setting.

DRC then conducted the standard setting training. Mr. Mercado introduced the goals of the standard
setting, summarized the roles of standard setting participants, and administered a training exercise
using the training items. The training presentation and training materials are presented in Section C of
this report.

At the end of the training session, DRC administered a readiness form to participants. The readiness
form, shown in Figure 1, asked participants if they understood the workshop goals and how to use
certain workshop materials, including the OIBs and ALDs. Participants were also asked whether they
were ready to proceed with the standard setting process. All 22 participants indicated they understood
the workshop goals and materials, and that they were ready to proceed.

Angoff Yes/No Procedure for Grade 6

Working in collaboration with DRC, NDE then seated participants at five tables, checking to make sure
the tables were balanced in terms of relevant demographic characteristics. Four to five participants
were seated at each table.

Participants worked independently and in concert to recommend cut scores for each grade of
mathematics, starting with grade 6. Grade 6 was selected to begin because (a) focusing on a single grade
with the entire committee would allow participants to gain a common understanding of what was
expected generally of Level 2 and Level 1 students, (b) the entire committee could master the Angoff
Yes/No Procedure together before repeating it for additional grades, and (c) beginning with the
centermost grade in the grades 3-8 and 11 sequence allowed the committee to consider the articulation
of the cut scores across grades throughout the workshop.
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Figure 1. Readiness form administered at the NSCAS-AAM standard setting

NSCAS-AAM Standard Setting
June 4-6, 2018

Angoff Yes/No Readiness Form

Please indicate your responses to statements 1-7, then sign at the bottom of the form.

. lunderstand the goals of the standard setting meeting.

. lunderstand the Angoff Yes/No procedure.

. lunderstand the ordered item booklet (OIB).

. lunderstand the item information sheet.

. lunderstand the item separation chart.

ENI TN [FS) [V P N
c|0|0|C|0|0
c|0|0|C|0|0

. lunderstand how to use the achievement level descriptors (ALDs)
to make my Yes/No judgments.

o]

7. Ihave completed the training and | understand what | need to do (o]
to make my Yes/No judgments.

If you answered No to any of the statements above, please raise your hand and ask your

facilitator for additional help or training.

Note: You only need to answer question 8 if you said No to any of the questions above.

Yes No

8. |have received additional training and | understand what | need (o] (0]
to do to make my Yes/No judgments.

Print Name Signature

Participants engaged in three rounds of discussions and judgments to make their cut score
recommendations. Starting with grade 6, participants went through these steps to recommend cut
scores for each grade:

1. Participants studied the Extended Indicators for the test of alternate mathematics. The
participants were instructed to pay special attention to the knowledge and skills that students in
this population were expected to learn in each grade level, and how the Extended Indicators
were ultimately linked to the statewide College and Career Readiness Mathematics Standards.

2. Participants studied the achievement level descriptors (ALDs). The ALDs described, in words, the
content-based expectations for students in each achievement level on the test. Participants
discussed these expectations in detail with their colleagues in their group.

3. Participants discussed the expectations for students on the borderline of each achievement level
(e.g., a student on the borderline between Developing/Level 3 and On Track/Level 2). There
were two borderline students, each representing a hypothetical student with the level of
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10.

11.

12.

knowledge and skills associated with a cut score. The group discussed the content-based
expectations for each borderline student.

Participants examined the test items. To do so, participants examined a version of the teacher
test booklet that incorporated the items shown to students and the stimuli read by teachers.

Participants then examined the test items in the ordered item booklet (OIB) that presented the
items in order of their difficulty. Items were ordered based on actual Nebraska student
performance in 2018. More information about the OIB is presented earlier in this section.

For each test item, participants considered whether each borderline student would answer the
item correctly (e.g., whether a student who was on the borderline between Developing/Level 3
and On Track/Level 2 would be expected to answer an item correctly). Participants recorded this
determination, yes or no, on a special form. This process was described as Round 1.

At their tables, participants discussed their yes/no determinations for each item. Participants
were seated at tables of 4-5 participants each. After this table-level discussion, participants
individually reconsidered their yes/no determinations. This process was described as Round 2.

Each participant’s cut score recommendation was taken as the number of items they expected a
student just entering a given achievement level to answer correctly (e.g., the number of items
the participant determined that the student on the borderline of Developing/Level 3 and On
Track/Level 2 would answer correctly). Each group’s cut score recommendation was taken as
the median of participants’ recommendations for that round.

After Round 2, participants examined impact data. Impact data are the percentages of students
who would be classified in each achievement level if the cut scores were applied to students’
test scores. Participants were asked to consider how well the impact data matched their
expectations based on their study of the Extended Indicators and the test items; and on their
knowledge of students in this population.

Participants were shown additional information to help build context around the impact data.
Specifically, participants were shown the impact data from the 2018 administration of the
NSCAS-AAELA (i.e., Nebraska’s alternate ELA assessment), results from Nebraska’s 2017
performance on NAEP for reading and mathematics, and the performance of Nebraska students
on the ACT. (Because the Extended Indicators had changed for the NSCAS-AAM, impact data
from the 2017 administration of the NSCAS-AAM were not presented to participants.) Although
the content area was different, participants were advised that the 2018 impact data from the
NSCAS-AAELA may be most helpful to consider when trying to determine whether the
recommended cut scores for the NSCAS-AAM were reasonable, as the population of students
taking both tests were the same.

Participants discussed their yes/no determinations across tables as part of a structured
discussion facilitated by DRC. Participants then individually reconsidered their yes/no
determinations. This process was described as Round 3.

After Round 3, DRC calculated participants’ recommended cut scores and associated impact
data. These values were presented to participants.
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Angoff Yes/No Procedure for Remaining Grades

The committee then subdivided into two groups. The upper-grade group repeated the process for
grades 7, 8, and 11. The lower-grade group repeated the process for grades 5, 4, and 3. When repeating
the process for subsequent grades, participants were shown presentations of impact data across grades
(e.g., for grades 5—7 as participants repeated the process for grades 5 and 7). This way, participants
could begin to gauge the articulation or consistency of their recommendations across grades.

After the process was completed for all of grades 3—8 and 11, participants were shown their
recommended cut scores and associated impact data. These values are shown in Table 2.

Table 2. Cut scores and associated impact data after Round 3 of the Angoff Yes/No procedure

Cut Scores Cut Scores on the Impact Data
as Number Correct Temporary Test Scale from Spring 2018
Grade On CCR On CCR Developing On CCR On Track
Track  Benchmark Track Benchmark Track Benchmark  or Above
3 13 22 474 605 42.3% 39.4% 18.4% 57.8%
4 14 25 468 590 35.0% 49.8% 15.1% 64.9%
5 15 25 481 618 40.3% 49.7% 10.3% 60.0%
6 15 24 463 581 38.5% 39.8% 21.7% 61.5%
7 15 27 473 692 42.0% 53.2% 4.4% 57.6%
8 18 27 505 679 56.3% 36.7% 7.1% 43.8%
11 17 27 493 650 46.6% 46.3% 6.9% 53.2%

Temporary Test Scale. In Table 2, the median cut score recommendations are expressed in two metrics:
in terms of raw score and in terms of the temporary test scale (i.e., temporary scale score metric).
Because the Angoff Yes/No process asked participants to consider the number of items each of the
borderline students would be expected to answer correctly, participants spent the vast majority of their
time thinking about the cut scores in terms of raw score. However, participants were informed that the
cut scores would eventually be expressed on a test scale for each assessment, and that these scale-score
cut-scores would be used to compare students’ performance across years.

Before the workshop, NDE decided to continue its tradition of centering its test scales on an important
cut score. That is, NDE decided that the test vendor would use linear interpolation to create the final
test scales such that the On Track/Level 2 cut score was equal to 200. Constructed this way, the
minimum score needed to be classified as On Track/Level 2 would be 200, no matter which grade was
being considered.

Clearly, the final, approved cut scores were not available before the standard setting, so the final test
scales could not be constructed. However, to help participants and staff communicate the cut scores, a
temporary test scale was constructed for use during the workshop. The cut scores in Table 2 show the
Round 3 median cut score recommendations expressed on this test scale.

Articulation Discussion

After Round 3 of the Yes/No Angoff process was complete for all grades, participants reexamined the
cut scores and associated impact data for all the grades in the NSCAS-AAM program. During a facilitated
discussion, participants were encouraged to consider the across-grade articulation of their
recommendations. Specifically, participants were instructed to examine the impact data across grades
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and to consider whether they would recommend any adjustments to their cut score recommendations
(taken from Round 3 of the Yes/No Angoff procedure). For example, adjustments might be made
because participants’ conceptualizations of students on the borderline between achievement levels had
changed (e.g., the content-based expectations for students on the borderline between Level 2 and Level
1); or because the committee believed adjustments would improve the across-grade consistency in the
overall system of achievement standards.

Working in concert, the committee recommended that several adjustments be made to their cut score
recommendations. These recommended adjustments are detailed here.

On Track/Level 2 in grades 8 and 11. Participants noted that the percent of students classified as On
Track/Level 2 and above in grade 8 was lower in grade 8 (44%) than in grade 11 (53%), as based on
Round 3 of the Yes/No Angoff procedure. Participants noted that this was surprising: the Extended
Indicators (and underlying content standards) were more challenging and more abstract in high school,
and they would expect students to perform better on the grade 8 test than on the grade 11 test. At the
same time, participants noted that the grade 7 test was markedly more challenging than the grade 6 test
(as the grade 7 Extended Indicators presented a marked rise in expectations when compared with the
grade 6 Extended Indicators), and the committee was satisfied that the percent of students classified as
On Track/Level 2 and above was an accurate reflection of students’ mastery of those Extended
Indicators. Accordingly, the group recommended two adjustments to the On Track/Level 2 scores. First,
they recommended a 2-point adjustment of the On Track/Level 2 cut score in grade 8 (from 18 to 16)
and a 1-point adjustment of the On Track/Level 2 cut score in grade 11 (from 17 to 18). These
recommended adjustments were within the middle 50% of participants’ cut score recommendations
(i.e., the interquartile range) from their Round 3 judgments. In the workshop evaluation, all 12
participants from the upper-grade group indicated that they were either “confident” or “very confident”
in these recommendations.

On Track/Level 2 in grade 4. Participants also noted that the percent of students classified as On
Track/Level 2 and above in grade 4 (65%) was higher than in grades 3 and 5. When examining the trends
in the impact data, participants noted that the percent of students classified as On Track/Level 2 and
above typically decreased or remained the same across grades. Participants indicated that this trend
made sense, noting that the tested content was more concrete in lower grades and was more abstract
in higher grades. Accordingly, the group recommended a 1-point adjustment in the On Track/Level 2 cut
score in grade 4 (from 14 to 15). This recommended adjustment was well within the interquartile range
of participants’ Round 3 judgments. In the workshop evaluation, all 10 participants from the lower-grade
group indicated that they were either “confident” or “very confident” in this recommendation.

CCR Benchmark/Level 1 in grade 6. Participants finished the discussion by reexamining their
recommendations for grade 6, the grade level on which they had begun the workshop. Participants
noted that the percent of students classified as CCR Benchmark/Level 1 in grade 6 (22%) was higher than
the analogous percentage in grade 5 (10%) or grade 7 (4%). Participants observed that the percentage of
students classified as CCR Benchmark/Level 1 started higher in grade 3, and tended to decline across
grades to grade 11. (Participants noted that the percent of students classified as CCR Benchmark/Level 1
was smaller in grade 7, but that this was expected because of a rise in content-based expectations
reflected in the Extended Indicators for students in grade 7.) Participants also noted that this was the
first grade they had examined during the standard setting, and their conceptualizations of students at
the borderline between Level 2 and Level 1 had shifted somewhat during the process as they learned
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more about the Extended Indicators and test items. Participants recommended a 3-point adjustment
(from 24 to 27) in the CCR Benchmark/Level 1 cut score for grade 6. This recommended adjustment was
within the range of participants’ Round 3 judgments, and participants agreed that the adjusted cut score
better reflected the content-based expectations for the student on the borderline between On
Track/Level 2 and CCR Benchmark/Level 1. In the workshop evaluation, 21 of 22 participants in the
committee indicated that they were either “confident” or “very confident” in this recommendation.
Overall, all participants indicated they would “agree” or “strongly agree” with the statements “I believe
my opinions were considered and valued by my group,” and “My group’s work was reflected in the
presentation of recommendations across grades.”

Educators’ Recommendations

After the articulation discussion, participants were again shown a presentation of their final
recommendations, incorporating their recommended adjustments. These recommendations are shown
in Table 3. Note that the cut scores in Table 3 are expressed on the temporary test scale, not the final
reporting scale.

Table 3. Educator-recommended cut scores and associated impact data for grades 3—8 & 11 NSCAS-AAM,
as taken from the articulation discussion

Cut Scores Cut Scores on Impact Data
as Number Correct Temporary Test Scale from Spring 2018
Grade On CCR On CCR Developing On CCR On Track or

Track  Benchmark Track Benchmark Track  Benchmark Above
3 13 22 474 605 42.3% 39.4% 18.4% 57.8%
4 15 25 468 590 41.9% 42.9% 15.1% 58.0%
5 15 25 481 618 40.3% 49.7% 10.3% 60.0%
6 15 27 463 581 38.5% 52.7% 8.8% 61.5%
7 15 27 473 692 42.0% 53.2% 4.4% 57.6%
8 16 27 505 679 43.5% 49.5% 7.1% 56.6%
11 18 27 493 650 50.2% 42.7% 6.9% 49.6%

Standard Errors Associated with Participants’ Final Recommendations

After the workshop, DRC placed participants’ recommended cut scores on the final test scale. To do so,
linear interpolation was used to transform the scale-score cut-scores from Table 3 onto final scales. On
the final scales, the On Track/Level 2 cut score is always equal to 200, and the CCR Benchmark/Level 1
cut score is different in each grade. The final, transformed cut scores have the same underlying meaning
as those recommended by participating educators.

As future forms of the NSCAS-AAM are expected to be parallel to the forms used in spring 2018, these
cut scores (on the scale score metric) are generalizable to these future forms.

The conditional standard error of measurement (CSEM) quantifies the amount of statistical uncertainty
that surrounds any given point on the test scale, including the cut scores. If a student were to earn a
given score on the test, it is expected that the student would have approximately a two-thirds chance of
earning that same score, plus or minus one CSEM, if he or she were tested again.
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Table 4 shows the recommended cut scores, as well as the CSEM associated with each cut score. The
CSEM values are expressed on the scale score metric. The test scale for each test is independent:
differences in scale scores of different grades are not meaningful. Further information about the
creation of the test scale and of these error estimates can be found in the program technical report.

Table 4. Recommended Cut Scores and Associated CSEM values for Grades 3—8 & 11 NSCAS-AAM

Recommended Cut Scores (Scale Scores) Associated CSEM values
Grade On Track CCR Benchmark On Track CCR Benchmark
3 200 252 11 16
4 200 250 11 14
5 200 252 11 14
6 200 267 11 18
7 200 283 12 22
8 200 270 12 19
11 200 256 11 18

Final Approval of Cut Scores by NDE

After the workshop, NDE considered the participants’ recommended cut scores, as shown in Table 3.
NDE noted that participants considered the content-based expectations for students, the proportions of
students in each achievement level, and the items on the operational test forms.

After deliberation, the Nebraska State Board of Education approved the cut scores on August 3, 2018.
Specifically, the Board approved the cut scores shown in Table 3, as presented on the temporary test
scale. The final cut scores, shown in Table 1 and created by applying linear interpolation to the Board-
approved cut scores, were used for operational score reporting soon thereafter.
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NEBRASKA

DEPARTMENT OF EDUCATION

Nebraska Student-Centered Assessment System
Alternate Assessment of Mathematics (NSCAS-AAM)
Standard Setting Agenda

Monday, June 4, 2017
(Times are approximate depending on work completion)

8:00 - 8:30 Check-in and breakfast
Check-in is available starting at 8:00 and continues until the workshop begins
at 8:30
8:30-8:45 Welcome (NDE), introduction of staff, forms review
8:45-10:15 Standard setting training
10:30-11:30 Achievement level descriptors (ALDs) and standards review: Grade 6
11:30-12:30 Lunch

Just before lunch, table leaders meet for a brief review of roles and
responsibilities

12:30-1:00 Panelists take the operational test: Grade 6

1:00-2:30 Complete Round 1 of standard setting process: Grade 6
2:30-3:00 Presentation of Round 1 results and table discussion: Grade 6
3:00-4:00 Complete Round 2 of standard setting process: Grade 6

DRC

NSCAS-AAM
Standard Setting Agenda

Page 1
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Tuesday, June 5, 2017

(Times are approximate depending on work completion)

8:00-8:30

8:30-9:00

9:00 —9:45

9:45-10:15

10:30-11:30

11:30-12:30

12:30-1:00

1:00-2:00

2:00-2:30

2:30-3:00

3:00-3:15

3:15-3:45

3:45-4:00

NSCAS-AAM

Standard Setting Agenda

Page 2

Check-in and breakfast

Check-in is available starting at 8:00 and continues until the workshop begins

at 8:30

Presentation of Round 2 results, impact data, and room discussion

Complete Round 3 of standard setting process: Grade 6

Revision of ALDs: Grade 6

ALDs and standards review: Grades 5 & 7

The group will divide into two groups: the lower grade group and the upper
grade group

Lunch

Panelists take the operational test: Grades 5 & 7

Complete Round 1 of standard setting process: Grades 5 & 7
Presentation of Round 1 results and table discussion: Grades 5 & 7
Complete Round 2 of standard setting process: Grades 5 & 7
Presentation of Round 2 results, impact data, and room discussion

Complete Round 3 of standard setting process: Grades 5 & 7

Revision of ALDs: Grades 5 & 7
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Wednesday, June 6, 2017

(Times are approximate depending on work completion)

8:00-8:30

8:30-9:30
9:30-10:30
10:30-11:30
11:30-12:30
1:00-1:15
1:15-2:00
2:00-2:30
2:30-3:30

3:30-4:00

NSCAS-AAM
Standard Setting Agenda

Page 3

Check-in and breakfast

Check-in is available starting at 8:00 and continues until the workshop begins

at 8:30

ALDs and standards review: Grades 4 & 8

Panelists take the operational test: Grades 4 & 8

Complete Round 1 of standard setting process: Grades 4 & 8
Lunch

Presentation of Round 1 results and table discussion: Grades 4 & 8
Complete Round 2 of standard setting process: Grades 4 & 8
Presentation of Round 2 results, impact data, and room discussion
Complete Round 3 of standard setting process: Grades 4 & 8

Revision of ALDs: Grades 4 & 8
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Thursday, June 7, 2017

(Times are approximate depending on work completion)

8:00-8:30

8:30-9:15
9:15-10:00
10:00-11:00
11:00-11:30
11:30-12:30
12:30-1:45
1:45-2:15
2:15-3:30

3:30-4:00

NSCAS-AAM
Standard Setting Agenda

Page 4

Check-in and breakfast

Check-in is available starting at 8:00 and continuesuntil the workshop begins

at 8:30

ALDs and standards review: Grades 3 & 11

Panelists take the operational test: Grades 3 & 11

Complete Round 1 of standard setting process: Grades 3 & 11
Presentation of Round 1 results and table discussion: Grades 3 & 11
Lunch

Complete Round 2 of standard setting process: Grades 3 & 11
Presentation of Round 2 results, impact data, and room discussion
Complete Round 3 of standard setting process: Grades 3 & 11
Revision of ALDs: Grades 3 & 11;

Vertical articulation discussion (if necessary)

Facilitators will advise participants on the room assignment for the vertical
articulation discussion, if necessary

Copyright © 2018 by NDE
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Training Presentation and Materials
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‘ Welcome

m Nebraska Department of Education (NDE)
a Dr. Valorie Foy, Director of Assessment
o Jeremy Heneger, Assistant Director of Assessment
o Sharon Heater, Assessment: Students with Disabilities
o Deb Romanek, Mathematics Content Area Specialist

nnnnnnnnnnnnnnnn

TORFORATION
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‘ Introductions

m Data Recognition Corporation (DRC)

o Rick Mercado

Jess Smith

Bonnie Wright

Eric Jenson

Liliana Martinez-Criego
Sara Kendallen

Lee McKenna

John Born

I o I o I o

‘ Important Forms

m Complete and sign the
Confidentiality Form
and Participant Survey.
o Forms will be collected at

the end of this session.

o Complete and return the
other forms in your folder
during or after this
meeting.

partici § ’ 7 ettt

B, iE=
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‘ Workshop Goal

m To recommend cut scores that categorize
students into one of three achievement
levels:

o Level 3
a Level 2
o Level 1

‘ Cut Scores & Achievement Levels

m Two cut scores classify students into three
achievement levels.

Level 3 Level 2 Level 1
Students Students Students

L

Level 3/ Level 2 Level 2/Level 1
Cut Score Cut Score

L DRC

Copyright © 2018 by NDE
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‘ Angoff Yes/No Procedure

ltem- Content- lterative

centered based process
method decisions

‘ Take the Test

m By taking the test, you will better understand
students’ testing experience on test day.

o DRC

Copyright © 2018 by NDE
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‘ Achievement Level Descriptors

m ALDs describe the knowledge, skills, and
abilities expected of students in each
achievement level.

o They are linked to the state content standards.

o ALDs describe students in the middle of each
level, not on the borderlines.

ALDs and Achievement Levels

m ALDs describe the student in the middle of
each achievement level.

Level 3 Level 2 Level 1
Students Students Students
[ ) [ ) [ )

II|II|II

Level 3/ Level 2 Level 2/ Level 1
Cut Score Cut Score

Copyright © 2018 by NDE
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‘ Ordered Item Booklet (OIB)

m The OIB comprises
items from the

spring test.

o One item per page

o Easiest item first

o Hardest item last i
a

Items ascend in
difficulty as based
on student
performance

Ordered
Item
Booklet

‘ Two Borderline Students

m Borderline students are those just barely
leaving one level and entering the next level.
o The ALDs do not describe these students directly.
o There are two borderline students.

Borderline Borderline
Level 3/ Level 2 Level 2/ Level 1
Student Student

Copyright © 2018 by NDE
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Two Borderline Students

m Angoff Yes/No judgments and cut scores are
linked to the student just in each level.

Level 3 Level 2 Level 1

Students Students Students
[ ] [ )

TRRYRRRYTNY

Level 3/ Level 2 Level 2/Level 1
Cut Score Cut Score

@ DRC

‘ Borderline Students and the OIB

= You will consider the two
borderline students.

= You will consider whether
the borderline students
can answer each item
correctly, yes or no.

m Cut scores will be
calculated from
your judgments.

Booklet

o DRC

Copyright © 2018 by NDE
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‘ Three Rounds

Round 1

— judgments with

your table

| —

Round 2

table, then room,

and see impact
~——

Round 3

SR
Study OIB and On your own, On your own,
| | make your own | | make your own make your own
Angoff Yes/No Angoff Yes/No Angoff Yes/No
judgments judgments judgments
CEE—— R S —
; Discuss your
Discuss your || judgments with || Then move on to

the next grade

‘ Roles and Responsibilities

= You will make recommendations to NDE
regarding the achievement standards.

= During the workshop, remember to:
Contribute to discussions at your table
Participate in group-wide discussions

Make your Angoff judgments independently
Ask a member of staff any questions

Use workshop materials only in meeting rooms

a
a
a
a
a
o Keep workshop conversations confidential

Copyright © 2018 by NDE




‘ Security

m Your facilitators will collect = You are welcome

your materials each to use phones,
afternoon. tablets, and

= Please leave the workshop  laptops in the
materials in the meeting lunchroom and
rooms at all times. hallways.

= Do not discuss the = Please do not use
contents of the materials these items in the
outside your meeting meeting rooms at
room. any time.

® DRC

‘ Training Materials

o Achievement Level Descriptors (ALDS)
o Sample Ordered Item Booklet (OIB)

o Item Information Sheet

o Item Separation Chart

o Angoff Rating Form

¢
g
%
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‘ Item Information Sheet

Name:

NSCAS-AAM Standard Setting
Item Information Sheet for Training

Training Round Round 2 Round 3

()
=k

Example: Item Separation Chart

Nebraska NSCAS-AAM Standard Setting
Training Item Separation Chart

p
i
2
S i
2 i
b= 1
a7y i
i
E -
w l
=
~ 1 2 3 a
N J

v
Iltems in the OIB
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‘ Examining an ltem

m Make a brief note to yourself
about what the item measures.

m Ask yourself if the borderline
student would be expected to

p— T answer the item correctly.
D = Record your “Yes” or “No”
judgment on your ltem
Information Sheet.
o A U
=
4____—_‘
e DRC

Items and the Borderline Student

m Remember to consider the

Level 2 borderline student, not the
Students student in the middle of
[ J .
||| the achievement level.

o For example, would the
. » student on the borderline of
Level 3 and Level 2 be

Level 3/ Level 2 Level 2/Level 1 expected to answer the
Cut Score Cut Score .
guestion correctly?

Copyright © 2018 by NDE
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Tips on Studying the OIB

m Consider one bhorderline student at
a time as you go through the OIB.

= Don’t get hung up on any one
item: you have 3 rounds of
judgments and discussion.

m Students in a higher
level are expected to
answer items from
lower levels.

Ordered
Item
Booklet

‘ Recording Your Angoff Judgments

m For each item,

- Training Round Indlcate
page Type Key Indicator 3/2 2/1
whether each
P e ] c e Yes | Yes borderline
2 M| [ ] Yes | Yes student would
3 MC B 3.11a No yeS be expected
a MC a | 311 | ANo No to answer the

item correctly.

¢
g
404
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‘ Transferring Your Angoff Judgments

= Then add up your
“Yes” judgments for
each borderline .
student. sz tovrzsiea

(4] 2 o 3
m Record these sums — —
. 0 [ ) [ ) )
on the rating form. | e ° o
: o
@ DRC

‘ Pacing

m Some people will take longer than others to
study the test items and make their Angoff
judgments.

o During conversations, please be considerate of
others at your table and in the room.
o If you finish earlier than your neighbors, you may

wish to check-in with your facilitator, leave your
materials at your table, and take a short break.

@ DRC

Copyright © 2018 by NDE
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NSCAS-AAM Standard Setting

PRACTICE EXERCISE

‘ Focus on the First Borderline Student

m Review the ALDs for Level 3 and Level 2.

o Consider the student who is on the borderline
between Level 3 and Level 2.

o What knowledge, skills, and understandings
would you expect of this borderline student?

= Then review the sample test items.

Copyright © 2018 by NDE
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‘ Examine Items Using Item Info Sheet

Training Round

u For eaCh Item- .- :::e Type Key Indicator 3/2 2/1
a Consider what the 1| we | e | s21a | Ves
item measures.
2 MC c | 3422 Yes

o Ask yourself if the

borderline Level 3 |_> | ¥ | & [3t2] No

/ Level 2 student a | mc| a |311e]| No

would be expected
to answer the item correctly.

o Write “Yes” or “No” in the 3/2 column of the
Item Info Sheet.

‘ Repeat the Process

= Now complete the Level 2 / Level 1 judgment for
all four items.

» Remember the steps:
1. Review the ALDs for Level 2 and Level 1

2. Consider the content-based expectations for the
borderline Level 2 / Level 1 student

3. Review the test items

4. Ask yourself whether the borderline student
would be expected to answer the item correctly

5. Write “Yes” and “No” judgments on the ltem
Information Sheet under 2/1

({)
=
A
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‘ Review Your Item Info Sheet

= After you have studied the | Traiing Found |

items, look over your judgments. Ves | Ves

o If you expect the Level 3/2 Ves | Ves
borderline student to answer an

item correctly, you should also No | Yes
expect the Level 2/1 to answer No | No
the item correctly. 1 1
o It’s okay if you don’t expect either 2 3
borderline student to answer some ;.. oo
items correctly.
e DRC

‘ Transfer Your Yes/No Judgments

= Add up the number of
“Yes” judgments you
made for:

a The Level 3/2
borderline student

o The Level 2/1
borderline student
m Transfer these sums
to the rating form.

Copyright © 2018 by NDE
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‘ Practice Exercise

Any questions?

If not, please complete the training exercise.

‘ Feedback Following Rounds

= You will receive feedback following Rounds 1
and 2.

= You will discuss the results at your table
following Rounds 1 and 2.

= You will present table results to the room and
discuss results as a room.

¢
g
404
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‘ Example: Round 1 Feedback

Participant Number Level 3/2 Level 2/1

1 12 18
2 12 19
3 14 18
4 13 17
5 11 18
6 12 18
7 14 18
Median 12 18
© DRC

Discussion of Round 1 Judgments

= In the actual workshop, you will discuss your
Round 1 judgments at your table.
m Feel free to discuss:
o Your Angoff Yes/No judgments
o Items where you had a hard time making a judgment
m After discussion, you will have a second
opportunity to make Angoff judgments.
o You can change any, all, or none of your judgments.
o Making Angoff judgments is an individual activity.

Copyright © 2018 by NDE
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‘ Suggestions for Discussions

m Practice active listening.
= Be open to changing your mind.

m Work to understand your colleagues’ rationales
for their Angoff judgments.

m In a respectful manner, feel free to ask questions
of your colleagues.

» Do not discuss your judgments until everyone at
the table has made theirs.

m Keep the contents of your discussions private.

‘ Example: Round 2 Feedback

1 12 18
2 12 19
3 12 18
4 13 18
5 11 17
6 12 18
7 14 18
Median 12 18
0.0% 0.0% 0.0%
S DRC
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‘ Workshop Structure

1. Study ALDs and Standards

2. Take the test

3. Study OIB and make Round 1 judgments
4. Discuss Round 1 at tables

5. Study OIB Make Round 2 judgments

6. Discuss Round 2 at table and as a group
7. Study OIB Make Round 3 judgments

8. Move on to next grade

‘ Order of Grades to be Considered

Lower-grade Group Upper-grade Group

First Everyone works on Grade 6
Second Work on Grade 5 Work on Grade 7
Third Work on Grade 4 Work on Grade 8
Fourth Work on Grade 3 Work on Grade 11
& DRC
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‘ Readiness Form

m Please take a few moments to complete the
Readiness Form.

= When complete, please hand in to a
facilitator.

= We will address any questions you have
before we move on to the review of the
standards and the ALDSs.

NSCAS-AAM Standard Setting

ANY QUESTIONS?

¢
g
404
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Print Name NSCAS-AAM 2018 Standard Setting

Grade |Please write the number of your Yes judgments on the lines and fill the appropriate bubbles|
O 3 Like this: @ Notlike this: (/) (X) (/)
o 4
O 5 Level 3/ Level 2 Level 2/ Level 1
O 6
O 7
O 8 -
O 11 0 © © © ©
1 @ @ @ )
2 @ ® @) &)
3 ® ©
Content 4 @ O)
O Math 5 ® ®
6 ® ®
7 @) @
8
| 9| ® ®
Table

Level 3/ Level 2 Level 2/ Level

(ONONONONG)
arwN P

[0] © ©
1 ® @
2 ® ®
3 ® ®
OIB Number 4 @ @
5 ® ®
6 ® ®
7 D @)
© © 8 ®
@ ©) [ 9 ® ®
@ @)
6 o
@ Level 2/ Level 1
®
®
@ —
0 ©
® 1 @
2 @
3 ©)
4 @
5 ®
6 ®
7 @
3
9 ®
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NSCAS-AAM Standard Setting
June 4-6, 2018

Angoff Yes/No Readiness Form

Please indicate your responses to statements 1-7, then sign at the bottom of the form.

2
o

Yes

| understand the goals of the standard setting meeting.

| understand the Angoff Yes/No procedure.

| understand the ordered item booklet (OIB).

| understand the item information sheet.

| understand the item separation chart.

OV A|wIN| e
0|00 |0|0|0O

| understand how to use the achievement level descriptors (ALDs)
to make my Yes/No judgments.

o] O]|0|0|0|0|O

O

7. | have completed the training and | understand what | need to do
to make my Yes/No judgments.

If you answered No to any of the statements above, please raise your hand and ask your

facilitator for additional help or training.

Note: You only need to answer question 8 if you said No to any of the questions above.

Yes No

8. | have received additional training and | understand what | need O O
to do to make my Yes/No judgments.

Print Name Signature
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1. l understand the goals of the standard setting
meeting.

2. | understand the Angoff Yes/No procedure.

Response Frequency Percent Mean: 1.00 Response Frequency Percent Mean: 1.00

Yes 22 100.00 — Yes 22 100.00 —

No 0 0.00 | No 0 0.00 |

3. lunderstand the ordered item booklet (OIB). 4. | understand the item information sheet.

Response Frequency Percent Mean: 1.00 Response Frequency Percent Mean: 1.00

Yes 22 100.00 — Yes 22 100.00 —

No 0 0.00 | No 0 0.00 |

5. l understand the item separation chart. 6. | understand how to use the achievement level
descriptors (ALDs) to make my Yes/No judgments.

Response Frequency Percent Mean: 1.00 Response Frequency Percent Mean: 1.00

Yes 22 100.00 — Yes 22 100.00 —

No 0 0.00 | No 0 0.00 |

7. 1 have completed the training and | understand what
I need to do to make my Yes/No judgments.

8. I have received additional training and | understand
what | need to do to make my Yes/No judgments.

Response Frequency Percent Mean: 1.00 Response Frequency Percent Mean: 1.00
Yes 22 100.00 [N VoS 1 455 | |
No 0 0.00 | | No 0 0.00 | |

95.45 [N |

No Response 21
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D

Graphical Summary of Panelists’ Raw Cut Score
Recommendations

Copyright © 2018 by NDE
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Number of Participants Recommending This Cut Score
=

0

2

1

Number of Participants Recommending This Cut Score
w

0

w

2

1

Number of Participants Recommending This Cut Score

0

NSCAS-AAM Standards Setting Grade 3, Round 1 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 3, Round 2 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 5, Round 1 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 5, Round 2 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 6, Round 1 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 6, Round 2 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 6, Round 3 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 7, Round 1 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 8, Round 1 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 8, Round 2 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 8, Round 3 Angoff Ratings
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NSCAS-AAM Standards Setting Grade 11, Round 1 Angoff Ratings
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E
Panelists’ Demographic Survey Results
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Participant Survey

Thank you for completing this survey. We gather this information to demonstrate the level of expertise of
the participants at our standard setting events. When done, please return your survey to a facilitator.

1. What is your gender?

O Female
O Male

4. To what group have you been

assigned at the workshop?

O Grades 3—-6 Math
O Grades 6-8 and 11 Math

7. What is your work setting?

O Urban
O Suburban
O Rural

9. In which grades (and for how

many years) have you taught?

Example: Grade 8 (5 years)

2. What is your ethnicity? 3. What is your current

assighment?

O American Indian/Alaska Native O Classroom teacher

O Asian O Educator, non-teacher
O Hawaiian or Pacific Islander O Higher education

O Black O Other (please describe):
O Hispanic

O Mixed (Two or more races)
O Caucasian

6. What is your highest level of

5. How many years, in total, have

you been teaching? education?

O Fewer than 5 years O High school diploma

O 5-10years O Bachelor’s degree

O 11-15years O Bachelor’s degree + Hours
O 16-20years O Master’s degree

O 21-25years O Master’s degree + Hours
O More than 25 years O Doctoral degree

Which of these groups do you have experience teaching?

Special education (in a self-contained classroom)
Special education (in a mainstream classroom)
English language learners

Vocational education

Alternative education

ONONONON®)

. What professional development have you taken or experienced in
the last two years?
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1. What is your gender?

2. What is your ethnicity?

Response Frequency Percent Mean: 1.00 Response Frequency Percent Mean: 6.86

Female 22 100.00 _ American 0 0.00 | \
Indian/Alaska
Native

Male 0 0.00 | . Asian 0 0.00 | \
Hawaiian or 0 0.00 \ \
Pacific Islander
Black 1 455 | |
Hispanic 0 0.00 | \
Mixed Twoor O 0.00 | \
more races
Caucasian 21 95.45 _

3. What is your current assignment?

4. To what group have you been assigned at the
workshop?

Response Frequency Percent Mean: 1.00 Response Frequency Percent Mean: 1.55
Classroom 22 100.00 [ Grades 3-6 10 4545 N @@
teacher Math

Educator 0 0.00 | | Grades 6-8 and 12 5455 N @@ |
non-teacher 11 Math

Higher 0 0.00 | |

education

Other 0 000 | |

5. How many years, in total, have you been teaching?

6. What is your highest level of education?

Response Frequency Percent Mean: 2.91 Response Frequency Percent Mean: 3.86

Fewerthan5 6 2727 N High school 0 0.00 | |

years diploma

5-10 years 5 2273 M | Bachelor's 1 455 | |
degree

11-15 years 4 18.18 M | Bachelor's 10 4545 N @@
degree + Hours

16-20 years 2 9.09 l \ Master's degree 2 9.09 l \

21-25 years 2 9.09 l \ Master's degree 9 40.91 -:
+ Hours

More than 25 3 1364 M | Doctoral degree 0 0.00 | |

years
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7. What is your work setting? 8. Which of these groups do you have experience

teaching?
Response Frequency Percent Mean: 2.05 Response Frequency Percent Mean: -
Urban 7 312 MMM | Special 18 s1.82 NG |

educationin a
self-contained
classroom

Suburban 7 3182 M | Special 19 86.36 I |
education in a
mainstream
classroom

Rural 8 363 M | English 3 1364 M |
language
learners
Vocational 2 9.09 l \
education
Alternative 3 1364 M \
education

Copyright © 2018 by NDE 57



F
Achievement Level Descriptors

Copyright © 2018 by NDE

58



*suoljejuasaIdal oW JIY} pue
S9|OYM pue SaAjey JO suolreruasaidal
aul| Jaquinu UM dje[suel] e

‘0¢-T “Jequnu
UDAIS B 0} J9SO[D Jaquwinu e Ajijusp| e

‘swia|qoJd pjaom-jeal ui ‘0z—T
‘slaquinu 3joym JapJo pue ajedwo) e

"WJ0oj pJoMm pue ‘wuoj piepuels

‘sjopouw |ensia Suipnjoul ‘0oz 01 dn

SJagquinu 3|0ym JO suol1eluasatdal
1uUdjeAINbD USaMIa( dle(Suel] e

[9A3] S1Y3 3e SjUapNIs

"aul| Jaguwinu
B UO S3|OYyM pue sanjey Juasaiday e

"0Z—T ‘dul| Jaqwinu e uo Jagquinu
USAIS e 0} J3SO[D Jaqwinu e AJluap| e

‘0T
‘s;aquinu 3joym JapJo pue asedwo) e

‘wJoy
pJom pue ‘wJo} piepuels ‘sjppow
|[ensiA Suipn|oul ‘suoliejuasasdal
juajeAinba aJe 1eyy oz 01 dn suaquinu
9|OYM 31LJISUOWIP pue ‘DUIM ‘peay e

[9A3] S1Y3} Je SjUapnIS

‘aul| Jaqwinu
B UO S9|0yM J0 SaAjey Ajizuap| e

"0Z—T ‘dul| Jaqwinu e uo Jaquinu
UDAIS B 0} J3SO[D Jaqwinu e 3zjuS0oaY e

'0¢—T ‘s4oquinu
S|OYM pPIJ3pJo JO 13S e 9Z|US0J9Y e

"WwJoj pJom pue ‘wuoj paepuels

‘sjopow |ensiA Suipndul ‘oz 01 dn

siaguinu 3joym Jo suollejuasaidal
judjeAainba azju3029Y e

[9A3] S1Y3} Je SjUapnls

‘[9A3] 9peJd

1X3U 9y} 3B $S320NS djwapede 4o Apead aq
A1 1M JUSpNIS Y3 1Y 9D2UBPIAD dpInoid
S1|NsaJ 9say] ‘spJepuels Apeay-i1aale) pue
-939]|0) eySeuqaN pPassasse ayi ul palyaads
se ‘|9A9] apeJ3 siy3 1e Aiessadau s||1ys

pue a3pajmous ay3 ul Aduaidijoid pasueape
9leJlsuowap siauled| paysindunsiq

T 197917

‘|9A3] 9peJd IXaU 3Y3 1B SS2IINS djWBpEeIe

10} Apeau aq A|y1| ||Im u3pNis 3yl 1eyl
9JUBPIAS IpInoJd S NSaJ 9S8y ‘spJepuels
Apeay-19a1e) pue -939||0) eyseqanN
passasse 9yl ul palyoads se ‘|9A3| apeud

SIY3 1 A1esSa23u S||I)S pue a3pajmouy| ay3 ul
Aduaidiyouad a3eajsuowsp siauled| paysi|geis]

z 19097

JUDWISSISSY 9leulal|y YielA edselqonN

$103d112s3 (g |9A37 JUSWAABIYIY € pelo

‘[9A3] 3peJd 1xau 3yl

1€ $5300NS Jlwapede 4oy Joddns [euolyippe
pasu Aew juapnis ay3 1Byl JU3PIAD
9pinoid synsaJ 3say] ‘splepuels Apeay
-199.e) pue -239||0) eySeIgoN pPassasse ayl
Ul pal4109ds se ‘|an3| apeus siyl 1e Aiessadau
S[|13s pue a3pajmouy ay3 ui Aduadiyoud
91eJisuowap 194 Jou op siaused| Suidoanag

€ |9Aa17

59

Copyright © 2018 by NDE



‘uJaned gy Jllawnu-uou
J0 JlJswinu e ul uJaned 9yl 9qlidsag

"BUIU pue XIS Ul S3aJy3 Jo
Jaquinu ay3 pue 1y319 pue ‘x1s ‘unoy
ul SOM] JO Jaquinu 8y} Juasaiday

'swa|qo.d
pliom-|eaJs ui 09 03 dn Auiyy pue
‘Auami ‘ual Aq omi pue auo Aldiynia

‘ocueyl
4918348 ou 1npoud e yum ‘uonippe
1eadau se uoljeddiynw uasaiday

‘'sw?a|qoid pjuom
-|eaJ an|os 03 ‘Buidnosdas Jnoyum

‘0z Yy8noJya 10eaigns pue ppy

‘[epow e 3uisn swa|qo.d
P|4OM-|E3J Ul Y1UNO04-3U0 pue ‘piiyl
-9U0 ‘J|ey-auo suol1del) 1un asedwo)

*$109[q0 4noj 03 pawil|
39S 9y3 40 3|oym 3y3 4O ‘Y1Noj-auo
‘}|ey-auo se 19s e Jo syied Juasaiday

‘{7 10 ‘€ ‘7 40 JOjeUlWIOUp

e Y}Im uoledy e se (¢-T)

Jagwnu 3joym e Jo uoijeluasaldal
B PUE [9pOW B UdDM1I( die|suel]

T 19A91]

‘'suJ4ayied gy o WINU-UOU
pue diBWNU Ul WJd3 1Xau ay3 Ajiauap|

‘|]opow e 3uisn aulu pue XIs ul s34y}
JO Jaquinu ay1 pue y3ia pue ‘xis
‘JN0J U] SOM} JO J3qWINU 3Y3 3UNO)

‘09 01 dn Ayl pue
‘Ajuamy ‘uay Aq omi pue suo Aldiyiny

‘[spow e 8uisn oz ueys
J91e2.3 ou 1pnpoud e yum uolppe
1eadau se uoliedldiyjnw moys

‘3uidnoJ3aJ 3noyum
‘0z YS8nouy1 3oeUIgNS pue ppY

‘|]apow e 8uisn Yy}noj-auo pue ‘pJiyl
-9UO0 ‘}|ey-auo suollde.} Jun asedwo)

'$109(q0 Un04 01 paWl|
19s 9y3 4O 3|oym 3y} 40 ‘YHnNoj-auo
‘}|Jey-auo se 39s e Jo syed Ajjuap|

‘7 10 ‘€ ‘7 4O JOojeulwOouUap
e YyHUM uolloedy e se (¢—T) Joqunu

dJoym e JuasaJdal ‘|apow e UIAID

Z 19097

‘suJaqled
gV 21J9WNU-UOU pue du3WNU Aj13usp|

‘[epow e ul aulu pue XIS Ul Saa4yl Jo
Jaquinu ay3 pue ‘Y319 pue ‘XIs ‘anoy
ul SOM] JO Jaquinu 8y} azjugoday

‘0t 01 dn Ajuam} 4o ua3 Aq omy Jo suo
SuiAjdiyinw jo 1onpoud ay1 Ajlzusp|

‘|]apow e 3uisn QT ueyy
J31e343 ou 1onpoud e yim uonippe
jeadau se uonled|diynw aziudoday

‘3uidnoudaJ 3noym ‘0T ysnoayi
9JUBJ3Y}Ip JO wns a3y} 9zju3oday

‘|]apow
e SuIsn y1inoj-auo pue ‘pJiyi-auo
‘}|ey-auo suoldedy Hun azjugoday

'$109[q0 U0y 01 panwli|
‘39S Y3 40 3|oym ay3 40 ‘YnNoj-auo
‘}|ey-auo se 13s e Jo siied 9zjugoday

‘{7 1O T JO JOjRUIWIOUDP
e Y}IM uolloely e se (¢—T) Joquinu
9|oym e AJ11uspl ‘|9pow e UsAID

€ |9A97

60

Copyright © 2018 by NDE



*1919WI4ad
UDAIZ e Yylm 3|3ueldad e Ajlauap|

*$329[q0 pliom-|eau

10 uoneluasaidad e ul saajey ojul
2deys |euoISUBWIP-OM] [EDLIIDWWAS
e s9jesedas eyl aul| e Ajiauap|

‘saJenbs pue ‘sa|3ueldal
‘s9|3ueny ‘92412 O U013I3)||0d
e wouJ} sadeys |euoisuswip-om} 110S

‘s3|8ue Jo sapIs Jo Jaqwinu
uani8 e yum uo3Ajod e Juasauday

"'6—0 ‘S90UBIBHIP

pue swns yim uoioeaigns

JO uollppe 0} paliwl| d|geldeA e

yHm wa|qoud pluom-jeau e sjuasaidal
1ey} uonenbs dajys-auo e anj0s

‘6—0 ‘uolyoesigns
Jo uolyppe 3uisn wajqo.d
pl4om-|eaJs dais-auo e Juasauday

'6—0 ‘S90UIDYIP pue swns
Joj uonenba dajs-auo e jJuasasday

‘'swa|qo.d pliom-jeau
ul 0z 03 dn sdnoug3 |enba Sujjuasaidau

uolzenba uoijedldiyinw e Ayausp|

T 19A91]

'94n31} e pue syi3ua| apIs Yl USAIS
9|8ue3dau e jo 4a3owiiad ay3 pul4

‘'S9Ajey O1ul
adeys |euoISusWIp-oM} [edLI3BWWAS
e s9jeJsedas eyl aul| e Ajauap|

‘saJsenbs
pue ‘sa|3ueldal ‘sojdueny ‘sajauId
‘sadeys |euojsuawip-om} Aj1auap|

‘uo3Ajod Jejn3au e uj sa9|3ue
40 S9pIS JO Jaquinu ay3 Aj1ausp|

'6—0 ‘S9oUDIYIP

pue swns Yiim uoloesigns

JO uollppe 0} pallwl| d|qelden e

yum wa|qoud pjiom-|eal e spuasaldau
1ey3 uonenba dajs-sauo e Ajauap|

"6—0 ‘UoI10eJIgNS JO UonIppe Suisn
wa|goJd pjiom-|eas dais-auo e aA|0S

'6—0 ‘S92UBIRYIp pue
swns 10} uonzenba dajs-auo e aA|0S

‘0 01 dn sdnoJ3 |enbs Sunuasaidau
se uollenba uonedidiynw e Ajiauap

Z 19097

'sy18ua| apis
S11 JO WiNs a3 se paulyap si 9j8ueldal
e Jo Jo1swad ay3 1eyy 9ziudoday

‘aJenbs

pue 3|2412 0} pallwl| ‘SaAjey O1ul
2deys |euoISUSWIP-0M] |ED1I1DWIWAS
e sajeJsedas 1eyl aul| e Ajiauap|

‘'saJenbs
J0 ‘s9|3uel] ‘s9|2412 01 panwli|
‘sadeys |euoisuswip-om] 3zju3009Yy

‘uo3Ajod Jejn3aJ e uj s9|3ue
JO S9pIS JO Jaquinu 3y 3zjudoday

'6—0 ‘swns

Uysm uonippe 0} pajiwl| sjqelen e
YHum wa|qoJd pjlaom-jead e syuasasdal
1ey} uonenba dajs-auo e 9zjudood9y

‘6—0 ‘uonoesigns
Jo uonippe 8uisn wajqoud pjiom-jeal
da3s-auo e 03 UOIIN|OS 3Y1 AjIUBP|

'6—0
‘S9IUBJDHIP pue swns 404 uolzenba
dajs-auo e 03 uoin|os ay3 Aluap|

‘0C 01
dn sdnoJ3 |enba 3ujuasaidal se
uolzenba uonedidiyinw e 3zjugoday

€ |9A97

61

Copyright © 2018 by NDE



‘ydes3o3oid e uo ydeu3 Jeq
e 3uisn wajqoud dajs-13jnw e daA|0S

‘ydesdozoid

e Jo A9y ay1 Jo/pue ydeus Jeq e ul
9|e2s ay3 Suisn uonewJojul 194diau|

‘'ydea3oloid 4o

ydeus3 Jeq e uj uoljewJojul 394diau|
*9|8ueload auenbs-uou e uanid

usaym 3|3ueldad Juaniduod e AJlauap|
‘eaJe UdAI3 e yum aJaenbs e Ajauapi
*youl 1saJeau ay} 0}

yi3us| usnI3 e yum 103[qo ue Ajzusp|
'siaquinu 3joym 3uisn swiy pasde|d

10 Suipueisiapun ue alesisuowaq

'swa|qo.d plaom
-|ea4 ul Jnoy 3y 03 dwi} Judsaday

T 19A91]

‘'ydes3oloid e
Jo ydeu3d ueq e Suisn wa|qo.d e an|0S

‘ydeago3oid e jo Asy sy Jo/pue
ydeu3 Jeq e Jo 9|e3s ay3 Ajauap|
‘(suosuedwod ‘sannuenb

8-9) ydeudo1o1d e uo ydeud

Jeq e Jo 213s1a310BIRYD B AJIIUSP|

's9|3ueldal
aJenbs-uou juaniduod Ajluap|

‘saJenbs jun Jaquinu-ajoym
3unnunod Ag asenbs e jo ease ay) pui4

*309[qo ue jo [apow e 3uisn
youl 1524e3u ay3 01 Y18us| aunsesp

‘dwiy pasde|a
pul} 03 SINOY JO sJaquinu 3joym ppy

“Jnoy ay3 o3 awi} ||9L

Z 19097

‘wa|qoJd ydesdozoid e uo
ydeu3 seq e 03 uoiln|os e azjudoday

‘ydes3o1o1d e jo Aay ay3 9zjud0d9y

‘ydes3o3o1d e Jo ydea3 seq e Aj1auap|

's9|3ueldal
aJenbs-uou juanJduod 9ziu3023y

'saJenbs Hun sy Suinunod Aq paulap
SI aJenbs e Jo eaJe ay3 1Y) 9zju3009Y

*303[qo ue Jo |9pow e JO ‘ydul 1saJeau
9y} 01 UdAI3 ‘Y33u3| ay3 9z|u023yY

‘dw} pasde|a pulj 03 pasn
9q Ued 1eyl SJNOY JO siaguinu ajoym
ul UaAIg uoissaldxa ay3 Ajlauap|

*Jnoy ay3 01 w3 9zjuSoday

€ |9A97

62

Copyright © 2018 by NDE



‘07 03 dn siaquinu ajoym
24edwo0d 0} = pue ‘< ‘> sjoquwAs 3uisn
J0 Bulpuelsiapun ue aieJisuowaq e

‘0O¢ pue
‘ST ‘OT ‘9 ‘v O s1030e) 9yl Juasasday e

‘0t 03 dn suaquinu
Y3IM Sudl pue ‘saAl) ‘somy Aq uno) e

‘0¢ 01
dn siaquinu UaA3 pue ppo Juasaiday e

'00T—0 s42quwinu juasaiday

[9A3] S1Y3 3e SjUapNIs

‘07 01 dn siaquinu ajoym
2Jedwod 03 = pue ‘< ‘> S|oqWAS s e

"0C pue
‘ST ‘0T ‘9 ‘v 40 s1010e) By Ajlludp| e

‘0¥ 01
dn s123(qo 40 ‘sjapow ‘siaquinu

Y3}IM SUd] pue ‘SdAl) ‘Soml Aq JUno) e

‘0C¢ 01
dn siaquinu uaAa pue ppo Ajlusp| e

‘00T-0
slaquinu Jo suoleluasaldal Ajauap| e

[9A3] S1Y3} Je SjUapnIS

‘07 03 dn suaquinu ajoym
aJedwod 03 ,03 |enba, 4o ,‘ueyy
J91e3u3, ,‘ueyl sss|, sasesyd ayirasn e

i

‘0¢ pue
‘GT ‘OT ‘9 ‘7 4O S4010B) BY1 9ZIUS0I9Y e

‘0t 03 dn s393[qo J0 ‘s|ppow
‘s19quIiNU YUM Sud1 40 S9AlL AQ IUN0) e

‘0C 031
dn siaquinu UdA3 JO ppo 9ZIUS0J3Y e

‘00T—0 S42quinu 3zjugod3y

[9A3] S1Y3} Je SjUapnls

‘[9A3] 9peJd

1X3U 9y} 3B $S320NS djwapede 4o Apead aq
A1 1M JUSpNIS Y3 1Y 9D2UBPIAD dpInoid
S1|NsaJ 9say] ‘spJepuels Apeay-i1aale) pue
-939]|0) eySeuqaN pPassasse ayi ul palyaads
se ‘|9A9] apeJ3 siy3 1e Aiessadau s||1ys

pue a3pajmous ay3 ul Aduaidijoid pasueape
9leJlsuowap siauled| paysindunsiq

T 197917

‘|9A3] 9peJd IXaU 3Y3 1B SS2IINS djWBpEeIe

10} Apeau aq A|y1| ||Im u3pNis 3yl 1eyl
9JUBPIAS IpInoJd S NSaJ 9S8y ‘spJepuels
Apeay-19a1e) pue -939||0) eyseqanN
passasse 9yl ul palyoads se ‘|9A3| apeud

SIY3 1 A1esSa23u S||I)S pue a3pajmouy| ay3 ul
Aduaidiyouad a3eajsuowsp siauled| paysi|geis]

z 19097

JUDWISSISSY 9leulal|y YielA edselqonN

$103d112s3 g |9A7 JUSWAABIYIY { dpelo

‘[9A3] 3peJd 1xau 3yl

1€ $5300NS Jlwapede 4oy Joddns [euolyippe
pasu Aew juapnis ay3 1Byl JU3PIAD
9pinoid synsaJ 3say] ‘splepuels Apeay
-199.e) pue -239||0) eySeIgoN pPassasse ayl
Ul pal4109ds se ‘|an3| apeus siyl 1e Aiessadau
S[|13s pue a3pajmouy ay3 ui Aduadiyoud
91eJisuowap 194 Jou op siaused| Suidoanag

€ |9Aa17

63

Copyright © 2018 by NDE



‘uolloesigns
Jo uonippe 3uisn suoizenba
U3Ip-9|8uls da1s-auo 3uln|0S

J0 Suipueisiapun ue jeJisuowaq

9|0ym e 03 'SYlY 01 syl pue
‘SY34N0} 03 SYNOJ ‘SpJIyYl 03 SPJIY}
‘SaA|eY 01 SAA|BY 10BJIgNS PUB PPY

‘'sdnoJg azis
-lenba uj pg—g s1aqwnu juasaiday

'Swi9|goJd pluOM-|ERI UI G IO T
Aq 0T 40 s9jdiynw 331p-omi AldiyinA

‘'swia|qoJd pldom-|ead Ul J;aquinu }3Ip
-9|3uis e Aq s,0T pue ‘s,§ ‘s,z AldininiA

‘e ueyl

SS9| S9A|BY PUB SY1NOJ Y1IM Siaquinu
paxiw 3ulspJio pue uliedwod

10 Suipuelsiapun ue ajesisuowaq

‘(Ajuo syua1) T
0} 0 WOJy dUI| JSqWINU B UO S|ew1dap
J0 Buipueisiapun ue a1esisuowa(

'Ud} 1594e3U vy}
01 ‘00T—T ‘4oqwnu U3Ip-0Mm} e punoy

T 19A91]

‘uoloesigns
Jo uonppe 3uisn suoienba
181p-9|3uIs da1s-auo a|dwis 9A|0S

9|0YMm € 03 Sy} 03 syylj pue
‘sY3anoy} 03 YN0} ‘SpJIyl 03 SpJIYy}
‘sanjey 03 SaA|eY 10eJigNnS pue ppy

'sdnoJ8
9zis-|enba u| Og—g siaquinu Aj1ausp|

‘G0
Aq 0T jo sajdijnw 1SIp-om1 Aldi|niA

laquinu U3Ip
-9|3uis e Aq 5,01 pues,s ‘s,z Aldinin

"€ UBY3 SS9 SAA|BY PUB SYIINO} YHM
sJaguinu paxiw JapJo pue asedwo)

‘(Ajuo syjuai) T 03 0 wouy
aul| Jaquinu e uo sjewdap Ajuap|

"dul| Jaqwinu e 3uish ud} 1saJeau 3y}
01 ‘00T-T ‘42quinu }31p-oM) e punoy

Z 19097

"uOoI30EeJIgNS JO Uol}IppE
3uisn uonzenba u3ip-9|3uls dais
-auo a|dwis e 01 uoiIn|os aya Ajuap|

"9]OYM B 03 SYHNO4 01 SY1Noy
J0 S9A|eY 03 S9A|RY J0BJIGNS JO PPY

‘'sdnoJg azis
-|enba ul pg—g s1aqwnu 3zju3029y

‘ThAq
0T 40 s9jdiznw 331p-omi Aldiyn|A

‘Jaquinu
u31p-9|3uls e Aq s,0T Jo 5,5 AldniniA

‘|]apow |ensIA Jo aul| Jaquinu e Suisn
€ UBY} $S3| S9A|eY JO SYMNO) UM
sJaquinu paxiw JapJo 4o asedwo)

"(Ajuo syjuai) T 01 0 wouy au|
Jagwinu e uo |[ew1dap e 3zjugoday

*dul| Joqwinu e 3uish ‘00T-T 4eqwinu
UDAIS e JO U3} 1S9Je3U 3y} 9zIu3003Y

€ |9A97

64

Copyright © 2018 by NDE



'$103[qo pjaom
-|eaJ ul 32412 Jo ‘aJenbs ‘9|8ueldal
e ul AulowuwAs jo aul| e Ajiauap)

‘ulunseaw
1INOY1M S$323[qO plaom-jeal
u1 s3|due 08T pue ‘,06 ‘.S Ajauap|

'$303[qo pjaom-jeads 3uisn sa|3ue y3u
10 Bulpueisiapun ue 31esisuows(

's9|3uel
asn1qo pue ‘Y3 ‘91nde JoS

‘'swa|qoJd pliom-jeas uj
saul| Suijoasialul pue |9)jeded Ajusp|

's109[qo
pl4oMm-|eaJ ul saj3ue asedwo)

'sw|qo.d pjaom-jeal ul ‘s yanoays
T sJaqwinu y3m ‘suoiietado Jo JapJo
8uisn suoissaudxa [ealaWINU A0S

"'SYUMNOJ pue saAjey YUm
swa|qoJd uolyppe pjAom-|eas 3UIA|0S
J0 Suipuelsiapun ue ajesisuowaq

‘3uidnoa8al anoym

‘o7 03 dn swa|qoud uoiyoesigns
pue uolyppe pl4om-|eas 3uIn|oS

J0 Suipueisispun ue ajesisuowaq

T 19A91]

*3[2412 40 ‘a4enbs ‘9|3ueldal
e u] AslswwAs Jo aul| e Ajiauap|

‘ulnseaw NoYM
sa|3ue ,08T pue ‘,06 ‘.S Aylauap|

's9|3ue Y31 Ajauap|

's9|3ueln
9sn1go pue 314 ‘93nde Ajuap|

"Saul|
3unoasiaul pue |9)|esed Ajauap|

's9|3ue J3|jews pue J33.e| aiedwo)

"G y3nouyy
T s4aqwinu yum ‘suoliesado 4o JapJo
8uisn suolssaudxa |ealIaWINU SA|0S

"SY3N0} pue SaAjeY YHM
swa|qoJd pJom-|eaJ Uollppe SA|0S

‘3uidnou3aJ 3noyum
‘OF 01 dn uoidesIgns pue uonippe
YUM Swid|qoJd plaom-|eal SA|0S

Z 19097

*3[2412 40 ‘a4enbs ‘9|3ueldal
e ul AilowwAs Jo aul| e 9zju30o9y

‘ulinseaw 3noyMm
s3|8ue ,08T pue ‘,06 ‘.St 9z1us02aY

*9|3ue 131 e 9zju3029Yy

's9|3uel
asn1qo pue ‘3 ‘93nde 9zjud033Yy

"sau||
3u1109s493ul pue |9]jeded 9zju3039Yy

"9|8ue uanid e
Se awes ay3 sl 1eys o|Sue ue Ajizuap|

‘G y3nouyy

T s49qwnu yym ‘suoiiesado

J0 J3pJo 8uisn suoissaldxa |earswnu
3uinjos uaym dais 15414 ay3 Ajauap|

"SY1No}
Jo sanjey yym wajqolid uoiyppe
Pl1OM-|E2J B 03} UOIIN|OS dY3 Ajl3uap]

‘8uidnoJs8au

hoyum ‘of o3 dn wajqoud
uoI32e41gNS JO UOIIPPE PlJOM-|eD
9|dwis e 9A|0S 0] PasSh oq ued 1eyy
uolissaidxa Jo uolienba ay3 Ajlausap|

€ |9A97

65

Copyright © 2018 by NDE



*10|d 3U|| B WO} UOIIRWIOUI
8uisn suiaquinu ajoym jo uo3desgns
pue uolyppe yum wa|qoid e Suinjos

J0 Suipueisiapun ue a1eJisuowa(

‘squlod elep omi 8uisn
10|d aul| e U] UuoieWJOUI diedwo)

*J3|NJ B JO [9pow e Suisn 199} OM} pue
9UO U] S3YdUl JO SsJaquinu ay3 Ajiauap|

‘eaJe UdAI3 e yum 3j3ueldal e AJiauap

T 19A91]

*}0|d 3U|| B WOJ} UOIIBWIOUI
8uisn siaqwinu 3joym Jo uolldeIIgns
Jo uonippe yum wajqod e anjos

‘sjuiod eyep omi uisn
10|d Bul| B Ul UollBWJOUI 394dUd3U|

“J9|NJ B JO |9pow e 8uisn 199} OM} JO
SUO U S3YDUI JO Jaquinu ay3 Ajauap|

*saJenbs jun 3uiunod
Aq 9|3ueldau e jo eaue ay3 Ajluap|

Z 19097

*10|d dUI| B WOJ} UOIIRWIOUI

guisn siaquinu ajoym yym wajqoud
UoIIPPE U SA|0S 03 Pash aq ued 1ey)
uonenba Jo uoissaidxa ue Ajauap|

"30|d auy| e uj Jurod
elep e Jo Aousanbauy ay3 9zjudoday

*J3|NJ e JO [9pow e 3uish 1004
dUO U] S3YIUI JO Jaquinu ay3 Ajlzuap|

'saJenbs jun

s} 3uinunod Aq paulyap si 9j3uerdal
e JO eaJe 9y} ey} 9z1u3003Yy

€ |9A97

66

Copyright © 2018 by NDE



"?|oym
U0 pue ‘saAjey ‘syunoy ‘spaiyl
u9aM1a(Q suoljoel) Juajeainba Ajizusp| e

"UOIIBWIIS JO
IX21U00 3y} Ul 9oe|d Sud} 3saJeaU By}
01 00 01 dn sJaquinu 3|OYyMm punoy e

‘= pue ‘< ‘>
sjoquwdAs 3uisn 9oz 01 dn siaquinu
9|oym 3uriapJo pue uedwod

J0 Suipuelsispun ue jesisuowdq e

'00Z 01 dn suaquinu 3joym juasaiday

[9A3] S1Y3 3e SjUapNIs

‘'s|opow 3uisn ajoym
auO pue ‘sanjey ‘synnoy ‘spaiyl
UD3M1( suolded) Judjenlinba Ajluap| e

"90e|d sua1 1saJeau ay3
01 00z 01 dn siaqwinu ajoym punoy e

‘= pue ‘< ‘> sjoquAs 3uisn ooz 01 dn
SJagwinu 3|0ym J3pJo pue asedwo) e

'00Z 01 dn sisaquinu
9|oym jo suoljejuasatdal Ajyusap| e

[9A3] S1Y3} Je SjUapnIS

‘Sjopow
8ulsn ajoym auo pue ‘sanjey ‘sylinoy
u9aM1ag suolloed) Juajeainba Ajiusp| e

"aul| Jaquinu
e 3uisn ‘aoe|d sua) 3sa4e3U 3y}
01 00T 03 dn SuaqWinNu 3|OYM punoy e

. 0} |enba, Jo ,‘ueyy ualeais,
.'ueyy ssa|, saseayd ay3 3uisn
00¢ 01 dn suaquinu ajoym asedwo) e

‘00Z 01 dn suaquinu 3joym 3z1ugoday

[9A3] S1Y3} Je SjUapnls

‘[9A3] 9peJd

1X3U 9y} 3B $S320NS djwapede 4o Apead aq
A1 1M JUSpNIS Y3 1Y 92UIPIAD dpInoid
S1|NsaJ 9say] ‘spJepuels Apeay-i1aale) pue
-939]|0) eySeuqaN pPassasse ayi ul palyaads
se ‘|9A9] apeJ3 siy3 1e Aiessadau s||1ys

pue 93pajmous ay3 ul Aduaidijold pasueape
9leJlsuowap siauled| paysindunsiq

T 197917

‘|9A3] 9peJd IXaU 3Y3 1B SS2IINS djWDpeIe

10} Apeau aq A|y1| ||Im u3pNis 3yl 1eyl
9JUBPIAS IpInoJd S NSaJ 9S8y ‘spJepuels
Apeay-19a1e) pue -939||0) eyseqanN
passasse 9yl ul palyoads se ‘|9A3| apeud

SIY3 1e A1essadau s||I)S pue a3pajmouy| ayi ul
Aduaidijoud a3es3suowsp siauled| paysi|igeis]

z 19097

JUDWISSISSY 9leulal|y YielA edselqonN

$103d112s3( |9A37 JUSWAABIYIY G Apelo

‘[9A3] 3peJd 1xau 3yl

1€ $5300NS Jlwapede 4oy Joddns [euolyippe
pasu Aew juapnis ay3 1Byl JU3PIAD
9pinoid synsaJ 3say] ‘splepuels Apeay
-199.e) pue -239||0) eySeIgoN pPassasse ayl
Ul pal4109ds se ‘|an3| apeus siyl 1e Aiessadau
S[|13s pue a3pajmouy ay3 ui Aduadiyoud
91eJisuowap 194 Jou op siaused| Suidoanag

€ |9Aa17

67

Copyright © 2018 by NDE



‘swa|qoJd pjaom-jeal uj G-T
sJiaquinu ajoym Suisn uoijeddinw
pue uoi1deJIIgns Jo Uollppe

YUM UoISSa4dxa |edlIaWNU B SA|0S

“Jled paJapJao ue UdAIg usym
(3ueapenb 3sT) sue|d 93euIpi00d
e uo Jied paJapJo ue ydeio

"00T Aq
Jagqwinu sjoym 13ip-auo e SulAjdinnw
J0 Suipueisiapun ue jeJisuowaq

‘Slojeulwouap
1] YUM SUOROBIY DRGNS PUE PPY

"v/T 1o
‘2/T ‘e/T Ag Jaquinu sjoym e apialqQ

‘'swia|qoJd pldom-|eau ul ¢
pue ‘€ ‘2 Aq /1 40 ‘¢/T ‘g/T AldiyInA

'Swi9|qoJd pluom-|eaJ Ul ‘Japulewal
Oou yum “aaquinu 131p-9|3uls
e Aq Jaqwinu sjoym 131p-om1 e 3pIAIQ

'swa|qo.d
pliom-|eaJ ul Jaquinu }31p-9|3uls
e Aq Jaquinu u3ip-omi e Adiyn|z

T 19A91]

"S—T ‘uoneadidinw
pue uoldeJigns Jo uonippe
Y3IM uoIssaidxa |ealsawnu e aA|0S

‘(3uespenb 1sT) aue|d 31eulpIo0d B UO
sJled paJapJo o uoiledo| ay3 Ajizusp|

"00T Aq
Jaquinu ajoym usip-auo e Aldiyn|a

‘uidnou3aJ 3noyum
‘[opow |ensiA e uisn si0jeuiwouap
931 YHM SUOIIdEIS JOBIIqNS PUE PPY

“(4ley-suo Aq papinp €
“8'9) |apow |ensIA e 3uisn /T 4O

‘2/T ‘e/T Aq Jaquinu sjoym e apialqg

7 pue
‘€ ‘TAq p/1 40 ‘2/T ‘€/T AldnnInA

“Japulews.
ou Yyum “aaquinu 331p-9|3uis
e Agq Jaqwinu 3joym 1131p-om] e 3pIAId

1aquinu 331p-9|3uls
e Aq Jaquinu u3ip-omi e Aldiyn|A

Z 19097

"6-T SJaquinu
9Joym Suisn uoIdeIIgNS PUB UoI}Ippe
Y1IM UoISSaJdxa |edlIaWNU B A|OS

"aul| Jaqwinu e uo julod Jaquinu
-3|o0yMm e JO uo11ed0]| a3 AJlauap|

‘0T Aq
Jaquinu ajoym usip-auo e Aldiyn|a

‘3uidnou8au

INOYUM ‘|Spow |ensia e 3uisn

(8 40 ‘¢ ‘Z 01 pa1WI|) S101RUIWIOUDP
I YHM suoljdely 39e43qNns 10 ppy

v/1402/1
Aq ‘0OT-T “4qwinu 3joyMm e JO UOISIAIP
3uimoys [apow |ensiA e 9z]u3009Y

‘S|opow |ensia
3uisn ¢ pue z Aq /1 4o g/T Aldiynin

"JapulewsaJ ou
yum ‘aaquinu u3ip-a|3uls e Aq (0z 01
dn) Jaquinu ajoym U3Ip-omi e apiald

"'9U0 JO
049z Aq Jaquinu }3ip-omy e Ajdiyn|A

€ |9A97

68

Copyright © 2018 by NDE



‘sjulod ejep omi 3sea) 1e 3uisn
ydeu3 seq e uj uonjewuojul asedwo)

"sayoul
01 199} 4O SJAQUWINU B|OYM 1IBAUO)D

"3WN|OA UdAIZ
e yHum wstid Jejn8ueldal e Ajusp|

‘| Juespenb ul syuiod ssagquinu-ajoym
10 S91eUIPJ002-A pue -x ay3 Ajuap|

‘saJsenbs pue
‘so|3ueloau ‘sa|3uely ul saj3ue Jo/pue
S9pIS 40 s1aquinu ay3 atedwo)

90N B JO SAIILAA pue
‘sa8pa ‘saoey JO SJaqWINU 3y} JUNO)

‘sa1uadoud 419yl uo paseq
2U0d pue ‘4apuljAd ‘Dqnd 03 panwl|
‘S|opow |euolsuawip-2a4y3 Ajauap|

‘'Symnoy pue

‘SpJ1y3 ‘sanjey uinjoAau] ‘Suidnoadau
INOYHM ‘SI01BUILLOUDP 3YI| O paHWI|
SuoI1el} JO UOIIDBIIGNS JO UollIppe
yim swadjgqosd plaom-jeas 3uln|os

J0 Bulpuelsiapun ue ajesisuowa(

T 19A91]

‘sjulod elep omi isea| je 3uisn
ydeu3 Jeq e ul uollewJoyul 324d1a3u|

‘[9pow e 3uisn sayoul
0} 1934 JO SJ9QUWINU 3|OYM }ISAUOD

's9qnd 3un Suiunod Aq wsud
Jejn3ueldal e JO 3WN|OA 3y} pul4

‘| Juespenb ul sputod Jaquinu-sjoym
10 91eu1pJ002-A 40 -x ay1 Ajlauap|

's9|3ue
Jo/pue sapis jo Jaquinu Ag sasenbs
pue ‘sa|3ueldal ‘sa|3ueld) 10S

‘agno e Jo
S9I11IDA pue ‘sa3pa ‘saoey ayl Ajlauap|

*9U02 pue “JapullAd ‘@gqnd 03 panwl|
‘S|opow |euolsuswip-2a4y) Ajauap|

‘Symnoy pue
‘Sp41y3 ‘sanjey 3uiajoaul ‘Suidnoudau
INOY1IM ‘SI01BUILIOUDP 31| O} PAIIWI|
Suol10eJ4 JO UOIIDRIIGNS JO UollIppe
YUM Swid|qoJd plaom-|eas aA|0S

Z 19097

‘ydeu3
Jeq e ul Jeq e JO anjeA 3y} 9ziu3033y

‘[pow e 3uisn
1004 T 01 |enba si sayoul ZT 3ziuSoday

'S9Nd Hun sy uiUNOd
Aq paulwualap st wsiud Jeindueldal
e JO 9WN|OA 3y} 1ey} 9z1u30day

‘| Jueapenb uj syuiod Jaquinu-ajoym
}O 91eUIpJ00d-A JO -X 3Y1 9zIu3009Yy

‘'saJenbs pue s3j3uey
03 pajiwi| ‘sa|8ue 4o sapIs Jo Jaquinu
9Y3 UaAI3 uaym adeys e Ajauap|

agqnd
B JO X91J9A J0 ‘98pa ‘Do) e 3zjuS009Yy

*9U02 pue “JapuljAd ‘@gqnd 03 pauwi|
‘S|]opow |[euolsuawip-234yl 9ziug0day

"SU1N0oJ pue ‘spJiys ‘sanjey Suinjonul
‘Buidnou3aJ 1noyym ‘suoiyoel)

JO uoippe yim wajqouad pliom

-|eaJ 3|dwis e 01 uoIn|os ay3 Ajlausap|

€ |9A97

69

Copyright © 2018 by NDE



‘ydeJd Jeq e wouj uoleW.IOoU|
8uisn siaquinu ajoym jo uoiloesigns
pue uolippe yum wajgqo.d e 3uln|os

J0 Suipuelsiapun ue ajesisuowaq

T 19A91]

‘ydes3 Jeq e wou} uoljew.oul
8uisn siaquinu 3joym Jo uoldesigns
JO uollippe Yim wajgqoid e aA|0S

Z 19097

‘ydeJ3 Jeq e wodj uoljew.oul

3uisn suiaquinu sjoym yum wajqoud
UOI1Ippe Ue DA|0S 0} pash 3q ued 1ey}
uonenba Jo uoissaidxa ue Ajauap|

€ |9A97

70

Copyright © 2018 by NDE



‘|]apow e 8uisn syjuail pue
‘SU1N0J ‘SAAjBY 0} S|BWIJ3P HDAUOD) e

‘'swa|qo.d

pldoMm-|eaus ul sul| Jaqwinu e

uo T—0 SJaqWNU 3|O0YM JO SYlua] pue
‘SynNoy ‘sanjey JopJo pue ajedwo) e

‘0T JO siamod

Sse suoljejuasaldads J1ayl pue 000‘0T
10 ‘000°T ‘00T ‘OT Uu@aMmiaq aie|suel] e

"0T pue g pue ‘g pue g ‘g pue
# 40 S1030B) UOWWOD BY} JUdsaIday e

[9A3] S1Y3 3e SjUapNIs

‘|]apow e 8uisn sjewdap o0}
SUIUD} PUB ‘SYMNOJ ‘SAA[BY 19AUOD)

"ul| JAqwinu e
uo T—0 SJaqWiNu d|OYM JO SYlud} pue
‘sy3unoy ‘sanjey JapJo pue aiedwo) e

‘0T 40 Jamod e se

000°0T 40 ‘000°T ‘00T ‘0T Juasaiday e
'sJaquinu Yy1oq Jo sioloe} ay3
UDAIS USym QT pue g pue ‘g pue g ‘9

pue ¢ JO 10108} UOWWOD 3y} AJauap| e

[9A3] S1Y3} Je SjUapnIS

‘|]apow
e uisn syjua) pue ‘symunoy ‘sanjey
JO JudjeAInba [ewdap ay) Ajlausp| e

[ul|
Jagwnu e uo T—Q SJaquinu 3joym jo
SUYMNO4 pue SaAjey JapJo Jo dledwo) e

"0T 40 s9|diynwi se 0OO‘T 40

‘00T ‘0T JO suonjejuasaidau Ajauap| e
'siaqwinu yioq 40 s103de} ay3 usanig
usym QT pue g pue ‘g pue g ‘g pue

# 40 s1010B) UOWWOD BY) 9ZIuS0J3Y e

[9A3] S1Y3} Je SjUapnls

‘[9A3] 9peJd

1X3U 9y} 3B $S320NS djwapede 4o Apead aq
A1 1M JUSpNIS Y3 1Y 9D2UBPIAD dpInoid
S1|NsaJ 9say] ‘spJepuels Apeay-i1aale) pue
-939]|0) eySeuqaN pPassasse ayi ul palyaads
se ‘|9A9] apeJ3 siy3 1e Aiessadau s||1ys

pue a3pajmous ay3 ul Aduaidijoid pasueape
9leJlsuowap siauled| paysindunsiq

T 197917

‘|9A3] 9peJd IXaU 3Y3 1B SS2IINS djWBpEeIe

10} Apeau aq A|y1| ||Im u3pNis 3yl 1eyl
9JUBPIAS IpInoJd S NSaJ 9S8y ‘spJepuels
Apeay-19a1e) pue -939||0) eyseqanN
passasse 9yl ul palyoads se ‘|9A3| apeud

SIY3 1 A1esSa23u S||I)S pue a3pajmouy| ay3 ul
Aduaidiyouad a3eajsuowsp siauled| paysi|geis]

z 19097

JUDWISSISSY 9leulal|y YielA edselqonN

$103d112s3( |97 JUSWAABIYIY 9 Apelo

‘[9A3] 3peJd 1xau 3yl

1€ $5300NS Jlwapede 4oy Joddns [euolyippe
pasu Aew juapnis ay3 1Byl JU3PIAD
9pinoid synsaJ 3say] ‘splepuels Apeay
-199.e) pue -239||0) eySeIgoN pPassasse ayl
Ul pal4109ds se ‘|an3| apeus siyl 1e Aiessadau
S[|13s pue a3pajmouy ay3 ui Aduadiyoud
91eJisuowap 194 Jou op siaused| Suidoanag

€ |9Aa17

71

Copyright © 2018 by NDE



((r+e€)e

=pXZ+€EXxg“39) Auadoud
aAIINQLIASIp 3yl 8uisn suoissaldxa
Jagwinu-ajoym juajeainba Juasaiday

aseyd piom 3jdwis e
yum xoq indino/indui ue juasaiday

‘'swa|qo.d
pl40M-|eaJ Ul SY1ua1 Ylm siaquinu
[EWID3p OM] JO WINS Y1 1w (1S3

'sw|qoJd pldom-|eau uj ‘Suidnoadau
Inoyum ‘soe|d [ew12ap suo
YHM QT—0 S4aqwinu 10eaigns pue ppy

‘'swiajgqo.d plaom-jeau
ul ‘JapulewsaJ e yum ‘Jaquinu 3ip
-9u0 e Aq Jaquinu H3Ip-oMm3} e 3pIAIQ

'SYjual pue ‘spJaiyl ‘syunoj ‘sanjey
‘suol1oeuy 9AILSOd JO UOISIAIP pue
uoned||diynw Jo |apow e juasaiday

‘0T 01 0T- ‘4a8a1ul
ue JO anjeA 2IN|0Sge 3y} duIWIRIaQ

'sJ9393u1 Jo sdnoud a|dijnw
UDAIS Uaym aul| Jaqwnu e uo (0T
01 0T-) s49393ul JopJo pue asedwo)

‘dul| Jaqwinu
e 3uisn (OT 031 OT-) S49891ul Juasa.day

T 19A91]

((r+€)e
3'9) Ajaadoud aninquasip ayi uisn
suo|ssaJdxa Jaquinu-3joym Aj1ausp|

'xog 1ndino/indul
ue yum aseayd paom ajdwis e yoe

‘(6 In0qe
SI '€ + 'S “8'9) Syl yum siaquinu
[EWID3P OM] JO WINS BY] 31eWIIST

‘8uidnoJdau
1Noyum ‘9oe|d |ewId3p U0
YHM OT—0 SJ2quinu 30esigns pue ppy

"Japulewsad e yum ‘Jaquinu udip
-9uo e Aq Jaquinu H31p-oMm3 e 3pIAI]

‘[9pow e 3uisn
SY1ual pue ‘spJiyl ‘syrinoy ‘ssnjey
‘suoljoedy aAINsod apIAIp pue Aldiynia

‘0T 01 0T- ‘4a8a1ul
ue Jo anjeA ainjosqe ay3 Ajiauap|

‘aul| Jaquinu e uo (QT
01 QT-) s49891ul JopJo pue asedwo)

*dul| Jaqwinu e 3uisn (0T
01 QT-) s49391ul Jo sjapow AJluap|

Z 19097

"€-T sdaquinu

01 paywi| ‘Ajadouid aainquasip
9y3 3uish suoissaidxa Jaquinu
-3]oym jo s|opow sjdwis 9zjug033y

'xoq 1ndino/indui
ue 404 3|NJ ay1 pue ndul
9y3 uaAI3 uaym 1ndino ay1 Ajizuap|

"SUY3Ud1 YHUM Jaquinu |ewidap e
01 JAqUWINU 3JOYM 1S350]2 3yl Aj3uap|

‘[9pow [ensiA e 3uisn ‘Suidnoudal
INoyUM ‘9de|d |ew1d9p suo
YHM QT—0 S42quinu 30esigns pue ppy

J9pulewas e yum ‘syualjonb
U31p 9|3uls 03 paywi| ‘Jaquinu H3Ip
-9uo e Aq Jaquinu H3Ip-oMm3} e 3pIAI]

‘[9pow e 3uisn SYy14noj pue saAjey
‘suoljoedy aaIlsod apIAlp pue Aldiynia

"G 0} G- “498a1ul
ue Jo anjeA a1njosqe ayl Ajlzuap|

‘3ul| Jaqwinu e uo
(g 01 g-) su93a3ul JopJo pue asedwo)

*dul| Joqwinu e 3uisn
(g 01 g-) su9331ul Jo sjapow Ajlzuap|

€ |9A97

72

Copyright © 2018 by NDE



's303lqo

pldom-|jeas 3uisn (39u) uolieiuasaidal
[BUOISUSWIP-OM] B WU

9u02 40 “4apuljAd ‘aqnd e Ajauap|

*€:7 03 dn oned e 3uisn swajqo.d
pldom-|eas Suinjos pue dn Suinias
J0 Suipueisiapun ue ajesisuowa(

*uidnoJ3aJ 1noyum ‘syipaJlpuny ayi
0} SJaquwinu |eWId3P JO UOIIdLIIGNS
pue uonippe yum swa|qo.d
plaom-jeaJs 3uiajos pue dn 3ui3as

10 Suipuelsiapun ue a1esisuowaq

(0T
01 0T-) aul] Jaqwnu e uo Ajjenbaul
ue 01 SUOIIN|Os ||e Juasaiday

'swa|qo.d
pjiom-|eal ul QT:T 40 ‘€T ‘C¢:T JO
ol1eJ B UM S3anjeA Jo 3|qel e Ajauap|

'swa|qosd plaom
-|eaJ ul uoIdeIIgNS pUB UoIIIPPEe
3uisn uonenbs dajs-suo e anjos

‘suollelado Jo JapJo
8uisn uoneoldiyinw pue ‘uoildesigns
‘uonyippe 3ulA|OAU] SUOISSDIAXD SA|0S

T 19A91]

*(39u) uonejuasaidal
[eUOISUBWIP-OM] UBAIS B WOy
9U02 40 “JapuljAd ‘aqnd e Ajiauap|

‘€:7 01dn olleu
e 8uisn swa|qoJd pjiom-|eaJs aA|0S

‘8uidnoJdau

INOYUM ‘syipalpuny ay3 03 sisaquinu
[EWIJ3P JO UOIIDRIIGNS PUB UOIIIPPEe
yHm swa|qoJd pliom-|eas anjoS

(0T 03 0T-) dul| Jaqwinu e
uo Ajljenbaui ue o1 uoinnjos e Ajiuap|

"0T:T 40 ‘€:T ‘T:T O OleJ B YUM 3|qe)
e ul Jaquinu Suissiw ayl Ajiauap|

"UOI1JBJIgNS pPUB UOIIIppEe
8uisn uonenba dajs-auo e an|0S

‘uonesi|diynw

pue ‘uoljoesigns ‘uollppe
3uinjoaul suonesado jo JapJo

J0 Suipuelsiapun ue a1esisuowaq

Z 19097

*9u02 J0o “43pul|Ad
‘aqna e Jo (39u) uoneluasaidal
[euolsuawip-om} e 9zjugoday

*€:7 031 dn oijed e 3uisn wajqoud
pl4OM-|e3J B 0} UOIIN|OS Y3 AJlauap|

‘8uidnoJsgau

INOYUM ‘syipalpuny ay3 03 siaquinu
|EwI29p JO UOIIPPE YiM wajqosd
pl4OM-|eaJ e 03 UoI1IN|0s 3yl Ajlzusp|

*aul| Jaquinu
B UO (G 01 G-) 49891ul UBAIS B UBY] SS9
JO uey3} Jo3eaud J4adajul ue Ajlausap|

‘€T Jo
T:T JO Ol3BJ B UM S3N|BA DAIINIDSUOD
JO 3|qe} e Ul Jaquinu 1se| 3y} Ajlauap|

‘uoloesigns
JOo uoippe 3uisn uolenba
dais-auo e 01 uoiIn|os ayl Ajlauap|

‘uoned||diinw

pue ‘uolloesigns ‘uollippe
3uinjonul suolesado jo JopJdo 3uisn
UdYM JIMSUE [eul) 9yl 9zlu3029Yy

€ |9A97

73

Copyright © 2018 by NDE



"sapow
91 UaAIS Uaym 13s elep e aulwlialaq

‘weJs303siy
e ul s|eaJaiul 9a4y3 3uisn swiajgqoud
uOoI12eJ1IgNS 40 UOIIIPPE DA|0S

135 elep
e saydlew ey} wessolsly e a33|dwo)

‘wsid ay3 Jo dwn|oA
9y} uaAI8 uaym wsiud sejndueldau
e JO uoisuawip 3ulssiw ayl Ajzusp|

‘wisid
B JO B3JE 90B4INS 3Y3 UDAIS usym
19U S11 01 wislud Jejnueidal e yolen

‘eaJe UaAnI3
e y3m 3|3ueidal e Jo Yi3us| apIs
Jaquinu-ajoym 3uissiw ay3 Ajlzusap|

"UI3110 3Y3 UO XSMIA U0
yHMm | Juespenb uj 9j3uelJy e Jo XodA
9UO }JO $331eulpJo0d UaAId ay3 ydean

‘| Juespenb
ul pl3 y-Ag- uanI8 e ul paydesd
jui0d e JO $931euUlpJ00D Y3 Sulwia1aQ

T 19A91]

"B1EpP JAQWNU-3|OYM
pa49pJ0 JO 135 B JO dpow 3Y1 puld

‘(és39d 7 aney

ueyl 19d T aAey siuapnis asow Auew
MOH ésuld g umop oouy| eses pip
sawl} Auew moH ““3'9) sweudoisiy
3uisn swa|qoud d1seq aA|0S

135S elep
e saydlew eyl weiSoisly e 134d4aiu|

‘B[NWJO4 dwn|oA 3y} Suisn wsiid
Jejn8ueldal e Jo aWn|oA 3y} puld

Rl
e ul saJenbs 3jun Suipunod Aq wisiad
Jejn3ueldal e Jo eaJe 3depins 3yl puld

'SY13u9| 9pIs Joaqwnu-ajoym
s} uisn 9|3ueldal e Jo ease 3y} pul4

"UI3140 3y} UO X3JDA
U0 Y3IMm | Juedpenb ul 9j3uely e
JO X919 SUO JO uoI3e20| 3y} AjIuap|

’| Juedpenb

ul pu8 y-Ag-t e uo jujod e Ajijuap|

Z 19097

"B1EP JAQWINU-3|OYM PaJIapJ0
}JO 195 e Jo apow 3y} az|uSoday

‘|]age| e se yons
‘weJs803s1y e Jo ainieay e Ajauap|

‘weJd03siy e 9zjudody

‘wsid Jejn3dueldal
e JO awn|oA 8y} 9zjudoday

"}9u e ul salenbs
Hun 3upunod Aq wsiud Jejndueldal
e JO eaJe 92eJIns oy} 9ziudoday

'SY13ua| apIs J,oquinu-3|oym s3i suisn
9|3ueldal e Jo eale 9y} 9z|u3009Y

‘SIXe
-A 10 -x 3y} pue u|3140 3Y3 UO SIIIMDA

J9Y30 yum | Juespenb uj 9j3uely e
JO X31J9A B JO U0I1e20| 3Y3 9zIu3029Y

'] Juedpenb
ul paydeud jujod e 9zju8od9y

€ |9A97

74

Copyright © 2018 by NDE



‘uelpaw uaAig e
01 Spuodsaliod 1eyl 19s eiep Jaquinu
-3|O0YM paJapJ0 Y3 auIwIR1a(Q

T 19A91]

‘B1EP JOQWINU-3|OYM
pa4apJo JO 195 B 4O Ue|paW 3y} puld

Z 19097

‘B1EP JOQWINU-3|OYM PIJI3PJIO
J0 135 B JO uelpaw ay3 9zjuSoday

€ |9A97

75

Copyright © 2018 by NDE



‘00T 03 dn
\OH 1SaJeau ay] 0] 1X2]1U0I Ul syjnsad
uol1oeJ1gNS pue uollppe ajewilsy e

‘w|qo4d pjaom-jeas e ui (0T 03 0T-)
S19391ul 9A1lE3BU pue aAnIsod ppy e

‘wa|qo4d pjaom

-|eaJ e ul ‘BuidnoJ3aJ 1noylm ‘T 03

dn sJjojeujwiousp 1| YHIm siaquinu
[euolles 3A13ISOd 10eJIgNS pUB PPy @

'suoloel4
pue sagejuadiad se ¢/¢ pue ‘¢/T
‘v/T 3unuasaidal usamiag a1e|suel| e

[9A3] S1Y3 3e SjUapNIs

‘00T 01 dn ‘QT 1saJeau ay3 01 synsal
UOoI1DBIIgNS pUB UOIIPPE 91BWIIST o

‘(0T 01 01-)
s19891u1 aA1le33U pue aAllsod ppy e

‘3uidnoJ3aJ 1noyym ‘T 03
dn sJjojeuiwiousp 31| Yim siaquinu
[euoljed aAlsod 1oeJiqns pue ppy e

v/€
40 ‘Z/T ‘v/T uondely ayl UsAI3 usym
93ejuadsad 3uipuodsaliod 9y} JUA\ e

[9A3] S1Y3} Je SjUapnIS

'0S 01 dn ‘QT 1sa.Je3U
9Y3 01 S3|NSaJ UOIIIBIIGNS JO UoIlppe
JO SUOI1BWIISD 1091100 AJlIUBp| e

(501 6-)
S19891u1 aAIle33U pue aAllIsod ppy e

‘8uidnoJ3au 1noyum ‘g 03
dn siojeujwiouap 1| Yim siaquinu
|euolles dA1HSOd 10LJIQNS JO PPY e

"7/Ti09/T
uol3del) ay3 usnid usym agejuadiad
Suipuodsatiod syl AjJauap| e

[9A3] S1Y3} Je SjUapnls

‘[9A3] 9peJd

1X3U 9y} 3B $S320NS djwapede 4o Apead aq
A1 1M JUSpNIS Y3 1Y 92UIPIAD dpInoid
S1|NsaJ 9say] ‘spJepuels Apeay-i1aale) pue
-939]|0) eySeuqaN pPassasse ayi ul palyaads
se ‘|9A9] apeJ3 siy3 1e Aiessadau s||1ys

pue 93pajmous ay3 ul Aduaidijold pasueape
9leJlsuowap siauled| paysindunsiq

T 197917

‘|9A3] 9peJd IXaU 3Y3 1B SS2IINS djWDpeIe

10} Apeau aq A|y1| ||Im u3pNis 3yl 1eyl
9JUBPIAS IpInoJd S NSaJ 9S8y ‘spJepuels
Apeay-19a1e) pue -939||0) eyseqanN
passasse 9yl ul palyoads se ‘|9A3| apeud

SIY3 1e A1essadau s||I)S pue a3pajmouy| ayi ul
Aduaidijoud a3es3suowsp siauled| paysi|igeis]

z 19097

JUDWISSISSY 9leulal|y YielA edselqonN

$103d112s3( |97 JUSWAABIYIY £ dpelo

‘[9A3] 3peJd 1xau 3yl

1€ $5300NS Jlwapede 4oy Joddns [euolyippe
pasu Aew juapnis ay3 1Byl JU3PIAD
9pinoid synsaJ 3say] ‘splepuels Apeay
-199.e) pue -239||0) eySeIgoN pPassasse ayl
Ul pal4109ds se ‘|an3| apeus siyl 1e Aiessadau
S[|13s pue a3pajmouy ay3 ui Aduadiyoud
91eJisuowap 194 Jou op siaused| Suidoanag

€ |9Aa17

76

Copyright © 2018 by NDE



‘wa|qoJd pjuom-jeas e

01 UoI1n|os e syuasaidad 1ey3 4a8aiul
anlsod e Sujuieiuod uolienba seauy)
dajs-auo e 9quuasap 4o 319|dwo)

(0T 01 0T-) 2ul] Joquinu e 3uisn
uolledf|diynw Suiajoaul Aljenbaul
ue 01 UoIIN|os ay3 JusaIday

‘wa|qo.d
pl4om-|eaJ e uj uoned|dinw
8uisn uonenba dais-auo e anjos

‘w|qoJd plaom-|eas

B Ul 9|geleA 3|3uls e Jo anjeA Ja831ul
AIHsod ay3 UaAIZ usaym uolssaldxa
UOI30BJIgNS pUB UOIIIPPE UE 31EN|EA]

*9|gel4BA BUO YHM
uoISSa4dxa ue uaAId usym uojssaldxa
1ud|eAInba ue aquIsap Jo 933|dwo)

‘[9pow
e uisn saijauenb omy usamiaqg
ol1eJ B 3(142s3p Jo 919|dwo)

‘'saJnyaid Jo
‘saul| Jaguinu ‘spJom yiim Alljenbaul
UDAI3 B 0} UOIIN|OS BY3 JusaIday

T 19A91]

‘wa|qo.d

pl4O0M-|eaJ B 01 UOIIN|OS e SuasaIdau
1ey3 49333u1 aA1sod e Sujuiejuod
uollenba Jeau)| dajs-auo e Ajauap|

(0T 01 0T-) Bul| Jaqwinu
e 8uisn uoiedidiynw SuiAjoAul
Ayllenbaul ue 03 uojin|os e Ajiluap|

"uonesi|diynw
8uisn uonenba dajs-auo e an|os

‘9|geleA 3|3uls ay3 Jo anjeA Ja8a3ul
aAIHsod ay3 USAIZ uaym uoissaudxa
UO0I19e431gNS JO UOI}PPE UE 31EN|EA]

‘(ug se swes

9Y3 Sl UE + ug “3'9) 9|gelden auo
UM suolssaudxa jusjeninba Ayiauap)

‘[9pow e 3uisn salyuenb
OM] UDdM13( Ol1ked e Ajijuap|

‘Aljenbaul
UDAIS e 0] UOIIN|OS e AJ1luap|

Z 19097

‘wa|qoJd pjaom-|eaJ e 01 UoIIN|os

e sjuasasdad 1eyy 49893ul aAlsod

e Sujuieluod ‘uoiippe 01 paliwl|
‘uonenba Jeauy| dajs-auo e Ajauap|

‘(0T 03 0) aul| Jaqwinu e Suisn
uoneodiynw Suinjoaur Ayljenbaul
9|dwis e 01 uoIIn|os e 9zjudodaYy

‘uonnedldiynw 3uisn uonenba
dajs-auo e 0} uolIn|os ay3 Aauap|

"uo|ssaldxa uoloeigns

Jo uolyppe ajdwis e ul 3|geldea
9|3uls e 10} an|eA 43333ul aAsod

e JO UOIINHISONS 1994402 ay3 Ajlauap|

"Ju3]eAInba aJe suolssaldxa
[ed13UapP] 0M] 1BY] 9zjuS0I9Yy
‘[9pow

e 3uisn sajyauenb omy usamiaqg
diysuonie|as ay3 se oljed e 9zju3009y

‘Alijenbaul
UDAIS B 0] UOIIN|OS e 9Z|UZ0I9Y

€ |9A97

77

Copyright © 2018 by NDE



‘wd|gqo4d pjaom-jeal e uj 3[2412
e JO SnipeJ pue 431U ay3 Ajlauap|

*s9|3ueldal
OM] 3y} JO eaJe |e10] 3y} UdAIS usym
s9|3ueldau Sujuiolpe omy Ajlauap|

's9|8ueldau Suluiofpe omy jo
sy18us| apis awos pue Ja1awiiad a3y}
uaAIg uaym yi3us| apis 3uissiw e pul4

'saul| Su11095491Ul OM] Ul
s9|3ue uanJ3uod Jo Jied e 9ql4asaqg

"¢/T 40
‘€/T ‘p/T 40 9|eds e Suisn Suimeup
9|eds e JO 2JNSesw a3y} aulwlialaq

‘wa|qoJsd pjaom-|eal

B Ul (%085 40 ‘%ST ‘%0T) JuUnodsIp
e 4o} adejuaoniad ayy Ajuap|

‘[Spow e 3uisn ‘wa|gqoJd plaom
-|eaJ e 03 UOIIN|OS ke SjudsaIdal ey}
Ayjenbauj ue aajos pue 939|dwo)

‘wa|qoid

p40M-|E3J B 0} UOIIN|OS € SjudsaIdal
1ey3 49391ul aAyisod e 3uisn uolzenba
Jeaul| da1s-auo e 3A|0s pue 939|dwo)

T 19A91]

32412
e JO ShipeJ pue J33uad 3y} Ajauap|

‘'saJenbs 1un 3uinunod Ag saj3uejodal
3uruiofpe omy jo eaue ayy puld

*sy18ua| 1un 3uinunod Aq saj3ueldal
Sujuiofpe omy jo Ja19wiuad ay3 pul4

"saul| Su1309S493Ul OM}
ul s9|8ue JuanJ3uod jo Jied e Ajlauap|

'¢/T 40
‘€/T ‘¢/T 40 9|e3s e Suisn Suimeup
9]eas e Jo ainseaw ay3 Ajiauap|

(%0S
10 ‘%S ‘%0T) wa|qo.id 1unodsip
e Joj adejusdsad ay1 Ajinuap|

‘[9pow e 3uisn
‘wa|qoJd p4om-|eas e 0} UOIIN|OS e
sjuasaidad 1eyy Alljenbaui ue Ajiauap|

‘wa|qoud

pl4OM-|E3J B 03 UOIIN|OS B Sjuasatdal
1ey3 49331ul aAysod e uisn
uolzenba sesui| dais-suo e an|0S

Z 19097

‘92410 e
JO snipeJ ay3l JO Jajuad ayl wN_CMOumm_

‘saJenbs 3un 3uinunod Aq saj3ueldal
3urujofpe omy jo eaJe ay3 9zju3039Yy

REIE]
1un 3uinunoad Aq ssjdueldau Sujuiofpe
0M]} JO J93awiad ay3 9zjudoday

"Swes ay) aJe sainsesaw
9J3ue 413y} usaym juana3uod
8ulaq se sa|3ue omy aziu3od9y

‘uimedp 9|eas
e uo ¢/T 40 {/T J0O 9|ed3s ayl a1ed07]

(905 40 %0T) wa|qo.d JunoasIp
e Jo} 93ejuadiad ay3 Ajauap|

‘[opow
e uisn ‘wajqoJd pjiom-|eal e 0}
uolIN|os e sjuasatdal 1eys ‘uollippe
01 payiwi| “Aujenbaul ue Ajauapi

‘wa|qoid

pliom-|ead e syuasaidal eyl Jo391ul
aA131sod e 3uisn uonzenba Jeaul|
dais-auo e 01 uoiln|os e Ajluap|

€ |9A97

78

Copyright © 2018 by NDE



*JOAU JO ‘SDWIIBWOS ‘shem|e
s1 Ayjiqeqoad syl yaiym Joj Jusand
ue Jo a|dwexa ue 9q1JIsap Jo AJauap|

312412
e Jo syunoj pue spJaiy3 3uisn ydead
9[2412 B Ul uojewJIOoUl 124dI33U|

T 19A91]

"J9ADU JO ‘Sawilawos ‘shem|e
Se JuaAa ue jo Ajljigeqoud ay3 Ajiauap|

‘ydeu3
92412 B 3uISn 3[2J12 B JO SYHNnoy
pue spJiy} yum swajqoad anjos

Z 19097

*J9A3U J0 sAem|e 0}
PaliWi| “4NJ20 [|IM JUSAS UE pooyI|aY]|
ay31 se Ayljigeqoud aziugoday

'ydeud 92412 e 3uisn
92412 B JO SYHNOoJ 40 spJiyl Ajauap|

€ |9A97

79

Copyright © 2018 by NDE



‘Ajjerio1o1d pue
Ajjealswnu yioq g o3 dn sisaquinu
3|oym Jo salenbs 9yl Juasaiday e

‘w|qo4d pjaom

-|eaJ e ul aul| JAqWINU B Yy1IM OT-T

SJaquinu 3|oym pue ‘sanjey ‘spJiyi
‘SynNoy ‘syjual JapJo pue aiedwo) e

‘wJo) papuedxa 419y} pue

€ 40 7 JO spuauodxa aAnlisod pue g

1o ‘y ‘e ‘g JOo aseq e yum siaquinu jo
suollejuasaldal usamlaq aje|suel] e

‘S|ewid9p pue ‘suoljoedy ‘s;aquinu
ajoym Ajiauapi pue 3uowe ysinduiasiq e

[9A3] S1Y3 3e SjUapNIs

‘G 03 dn siaqwnu
9|oym Jo satenbs ayy Ajauap| e

"aul| Jagwinu e yum QT-T
sJaquWinu a|oym pue ‘sanjey ‘spJiyl
‘sy1inoy ‘syjual JapJo pue asedwo) e

(28287

= €yt 8'9) wio4 papuedxs ul € pue

T 40 syusuodxa anjysod pue g o ‘i ‘€
‘Z JO 95 B YHM SJaquinu juasalday e

‘S|ew29p pue ‘suolloedy
‘s;jaquinu ajoym 3uowe ysindunsiq e

[9A3] S1Y3} Je SjUapnIS

'€ 03 dn suaquinu
9|oym jo sasenbs sy Ajiausap| e

"aul| JAqWInu
B UM G—T SJaquinu ajoym pue
‘saAleY ‘SY1noy JapJo 4o diedwo) e

‘wJo} papuedxa uj
€ 10 7 Jo sjuauodxa anisod pue 4 Jo
‘€ ‘7 J0 9seq B YUM SIaquinu Ajiqusp| e

‘S|ewdap
JO ‘suoljdedy ‘suaquinu 3joym Ajiausp| e

[9A3] S1Y3} Je SjUapnls

‘[9A3] 9peJd

1X3U 9y} 3B $S320NS djwapede 4o Apead aq
A1 1M JUSpNIS Y3 1Y 9D2UBPIAD dpInoid
S1|NsaJ 9say] ‘spJepuels Apeay-i1aale) pue
-939]|0) eySeuqaN pPassasse ayi ul palyaads
se ‘|9A9] apeJ3 siy3 1e Aiessadau s||1ys

pue a3pajmous ay3 ul Aduaidijoid pasueape
9leJlsuowap siauled| paysindunsiq

T 197917

‘|9A3] 9peJd IXaU 3Y3 1B SS2IINS djWBpEeIe

10} Apeau aq A|y1| ||Im u3pNis 3yl 1eyl
9JUBPIAS IpInoJd S NSaJ 9S8y ‘spJepuels
Apeay-19a1e) pue -939||0) eyseqanN
passasse 9yl ul palyoads se ‘|9A3| apeud

SIY3 1 A1esSa23u S||I)S pue a3pajmouy| ay3 ul
Aduaidiyouad a3eajsuowsp siauled| paysi|geis]

z 19097

JUDWISSISSY 9leulal|y YielA edselqonN

$103d112s3 (g |9A37 JUSWAABIYIY § Apelo

‘[9A3] 3peJd 1xau 3yl

1€ $5300NS Jlwapede 4oy Joddns [euolyippe
pasu Aew juapnis ay3 1Byl JU3PIAD
9pinoid synsaJ 3say] ‘splepuels Apeay
-199.e) pue -239||0) eySeIgoN pPassasse ayl
Ul pal4109ds se ‘|an3| apeus siyl 1e Aiessadau
S[|13s pue a3pajmouy ay3 ui Aduadiyoud
91eJisuowap 194 Jou op siaused| Suidoanag

€ |9Aa17

80

Copyright © 2018 by NDE



‘wa|qosd
p|40M-[B3J B U] SI3qWNU 3jOym
3uisn uonyenba dajs-omy e anj0S

*dul| 3y} uo sjuiod Jaylo
OM] UBAIS uaym u18140 3yl ysnouys
8uio8 suj| e Jo ydeud ayy a19|dwo)

‘Jutod UdAIS e 1e 309s493u] 1eyy sue|d
91BUlpJO0I B UO Saul| om) Ajlruap|

‘diysuolie|as

|euoipodoud e jo sdueyd jo

91eJ 3y} UDAIS USYM San|eA Jo 3|qel
e ul an|eA 3uIssiw 3y} aulwiaq

‘uonduasap
B Ydlew 03 Suoieado Jualapip
OM] YHIM u0issasdxa ue 319|dwo)

‘00T 03 dn ‘QT 1s3JE3U 3Y] 0} IX3U0D
ul synsaJ uoiiedldiznw arewls3

‘[9pow e 3uisn anjeA ainjosqge Ajddy

T 19A91]

(y=u
‘0 =8—ug “89) siaquinu sjoym
8uisn uonenba dajs-omy e anj0S

"aul| 9yl uo juiod Jayjoue sulwWIIBP
‘aul] ayz uo uiod e pue uidlio
9y3 y8nouys suj| e jo ydeid e usaain

‘aue|d a1eulpi00d
e U0 Saul| 3u1303s493ul 40O} (UOIIN|OS)
uoI1323s493ul 40 Julod syl AJlauap

"9d|qer e
UaAI3 usaym diysuoliejas jeuoipiodoud
e Jo 23ueyo Jo 91keJ 3Y3 9q1IIsaQ

‘uonduasap
e S9yd1ew jey3 suoijetado Jusiayip
O0M] Y3IM uoIssaudxa ue Ajiauap|

‘00T 01 dn ‘QT 1saJe3U
3Y3 01 S} nsaJ uoiledldizjnw a1ewilsy

§(JEYA
MO[9q aJnlesadwal “8'9) [apowl
e 3uisn an|eA a1n|osge aulwJialag

Z 19097

‘'siaqwinu ajoym
Buisn ‘sdals omi 01 dn yim uonenba
9|dwis e 03 uolln|os ay3 Ajlauap|

‘uidlio ay1 ysnoayy
8u108 aul| e uo ulod e Ajlauap|

‘aue|d a1eulp400d
€ U0 Saul| 3u1303s493ul 40O} (UOIIN|OS)
uoI1123s493ul JO julod e 9Z1uUS029Y

‘9|qel e
UaAI3 usaym diysuoiie|as jeuoryiodoud
e Jo 93ueyd Jo led ayl AJlauap|

‘uonduasap

B S9YdJ1ew 1ey} ‘uoildesigns

JO uonippe 01 payiwl| ‘uoizesado
U0 YUM uojssaldxa ue Ajauap|

‘0§ 03dn ‘0T

3$9Je3U 3Y3 03 S3jnsaJ uojjed|diynw
JO SUOI1eWI1S 1094400 AJIuap|

‘|]apow
e Suisn anjea ajnjosqe Ajlauap|

€ |9A97

81

Copyright © 2018 by NDE



‘| Juespenb uj sixe-A 4o -x 3y3 uo Jede
duelsip paljoads e syuiod omy ydeao

‘adeys
[EUOISUSWIP-OM] B UDAIS usym
adeys Jejlwis e Jo |9pow e juasaiday

‘[9pow e uj 3usnJ3uod
-uou Jo juanJduod aJe eyl sadeys
|[euolsuawip-oMm} Jo sJied Juasaiday

SEINET
Jo adeys e jo uoida|ya4 e 333|dwo)

"9|3ueny

9y} Jo Suimedp e pue saj3ue ay3

10 0Mm1 USAI8 uaym saj3uelsl 06-09-0€
J0 06-SP-Gi Ul IX91U0D U] d4nseaw
9|3ue 3ulssiw ay3 aulwJa1aQq

"SUOIIORIS YUM
wa|qoJd pjaom-|ealt xa|dwod e 3A|0S

'suoloe.y
yHm wa|qoud pluom-jeal e sjuasaidal
1ey3} uolenbs ue 319|dwo)

‘uJalied Joaquinu xa|dwod e
sjuasaldad jeyy uonnenba ue Ajlauap)

‘wa|qoid
pl40M-|B3J B U] SI9qwnu 3joym

8uisn Ajllenbaul dais-om) e anj0S

T 19A91]

I
juedpenb uj sixe-A 1o -x ay3 uo sjuiod
OM] U33M13g 9dUelSIp 3Y3 pul4

‘'sadeys
[EUOISUSWIP-OM] Je|IWIS-Uou pue
Jejlwis jo siied usamiaq ysindunisiq

‘'sadeys |euoisuswip
-OM} JuaNJ3u0d-uou pue Juaniduod
J0 sujed usamiaq ysindunsiq

"U01303}43J & SUIMO||04 J2113]
Jo adeys e jo uolelualIo 3yl Ajlauap|

'9|3uel) ay3 Jo Suimedp e pue saj3ue
9y} JO OM} USAIS uaym sa|3uely

06-09-0€ pue s3|3uel) 06-St-Sv
ul aJnseaw 3|3ue 3uissiw ay3 Ajlauap|

"suoljoely
Y3m wajqoud pjiom-|eal e an|os

'SUOI1DBJS YUM Wwidjgqoud pliom-jeas e
SjuasaJdad jeyy uoirenba ue Ajlauap|

‘u4oned Jaquinu e
SjuasaJdad jeyy uoinenba ue Ajlauap|

(P<u
‘0< g —ug “89) suaquinu ajoym
8uisn Ayljenbaui dais-omy e anjos

Z 19097

‘| Juedpenb
ui sixe-A 10 -x ay3 uo sjuiod
O0M1 U99M13(q 9IUelSIp Y3 9ziudoday

‘'sadeys
[eUOISUBWIP-OM] Je[lWIS 9ZIuS0J9Y

‘'sadeys Jo siied jeuoisuswip
-0Mm] JuanJuduod 9ziugoday

"u01393]§34 SU Yyim adeys e azjugoday

'9|3uel} ay3 Jo Suimedp e pue saj3ue
9Y3} JO OM} USAIS uaym sa|3uely

06-09-0€ 40 s3|3uel) 06-Si-Sv
ul a4nseaw 3|3ue 3uissiw ay3 Ayauap|

‘'SYy1NOoJ pue sanjey o1
pajiwl| ‘suoioed) yum wajqoad plaom
-|eaJs 9|dwis e 0} Jamsue ay3 Ajlauap|

'Syunoy

pue saAjey 01 pa}iwli| ‘Suoilde.y

yum wa|qoud plaom-jeas sjdwis e
sjuasasdad jeyy uonnenba ue Ajlauap|

's,0T pue ‘s,g ‘s,z Aq 8uinunos
0} paliwi| uiaied Jaquinu 3|dwis e
sjuasasdad eyl uonnenba ue Ajlauap|

'slaquinu ajoym
8uisn sdais om} 03 dn yum Ayjenbaui
9|dwis e 01 uoIln|os ay3 Ajauap|

€ |9A97

82

Copyright © 2018 by NDE



"10|d 4211825 B WOJ} 11} 153q 4O
aul| e uisn Ag uoljewuojul 394diau|

"310|d 4911e2S B UO uoljewJojul AjlIusap|

'saJayds 3a4y3 40 3oy
awes ay3 Jo aseq awes 3y Jayua
yum siaapuljAd aaays ysisy swes

93 Jo 3seq awes ay1 Jayla yum
S9U02 934y} USAIZ uaym sasayds Jo
‘s19puljAd ‘sauod Jo suoljeluasaidal

8uowe sawn|oA siedwo)

T 19A91]

10|d 4311828
B 104 11} 3594 JO aul| 8yl Ajlauap|

‘'suolejuasasdal
|eaiydeus woudj 1o|d 4933825 e AJlauap|

"saJayds 234y} Jo ‘y8iay awes ay3 Jo
9s5eq awes ay1 Jaya Yim siapuljAd
934Y3 Y319y swes ay3 Jo 3seq

awies a3yl J9Y3Id Y1Mm S3u0d 334y}
UDAIS USYM SWN|OA 1591ea43 3y} YUm
2Jayds Jo ‘4apuljAd ‘Quod syl AJiauapi

Z 19097

10|d 4311828
B UO 11} 153Q JO 3ul| 3y} 9z1u80d3Yy

‘suoljejuasaldad |eoydesd
-uou wouj jo|d J911e3s e ysin3dulisig

UL

awes a1 Jo dseq awes 3y JaYyHa
YHM S2UO0I 334Y3 JO SJapuljAd 33y}
UDAIS USYM SWN|OA 15391e343 3y} Yum
9U02 3Y3 40 JapuljAd 3y} 9z|u30d9y

€ |9A97

83

Copyright © 2018 by NDE



‘wajqoJd pliom-jeas
x9|dwod e U3AI usym uoin|os e
0} spes| Jeyl uolilesado ue sulwieleg e

‘Jusuodxa Jaquinu-3|oym e

pue 3seq Jaquinu-3|0Yym e 0} paiwl|

‘uoissaJdxa |elzusauodxa jusjeAinba

S} pue wa|qo4d uoned|diynw
poleadas e usamiaq dlejsuel] e

‘8uidnou3au xajdwod yum
‘sisaquinu 131p-0Mm] 10BJIGNS PUB PPY e

‘2dAy Aq sisaquinu ajoym pue
‘Sjewdap ‘suolloedy Ajlauapl pue 10S e

[9A3] S1Y3 1€ SjUapNIS

‘w|qo.d
pl4O0M-|B3J B UBAIS UBYM UOIIN|OS
e 0} sped| 1ey3y uojlesado ue Ajlauap| e

(PvE=€gxeEXEXE )

JudU0dxa JaquiNu-3|oym e pue aseq

JagWnu-3|0YyM e YlIM uoissaudxa

[elausuodxa ue se wajqoud
uoneoldiynw pajeadas e 91UMIY e

‘uidnoJgaJs yum
‘sJaquinu 181p-0M] 10BJ1QNS PUB PPY

(LT ‘v ‘S/€ “8'9) adAy Aq suaquinu
9|OYM pue ‘S|ewdap ‘suoiloel) 10S e

[9A3] S1Y3} Je SjUapnIS

‘wa|qoid

P[4OM-|E3J B UDAIS USYM UOIIN|OS € 0}

Spes| 18yl ‘uoildesigns pue uonippe
01 paywi| ‘uoijesado ue 9zjugoday e

"JUBUO0dxa Jaquinu-3|oym e pue aseq

Jaguwinu-s|oym e yum uoissaldxa

|erpusuodxa ue se wajqo.d
uolled||diynw pajeadal e 9zju3039y e

‘uidnoJ8aJs yum
‘siaquinu }81p-0Mm] 10BJIQNS JO PPY @

‘2dA} Ag suaquinu 3joym
pue ‘sjewdap ‘suolloel) 9zjugoddy e

[9A3] S1Y3} Je SjUapnIs

‘|[9A3| dpeJd

1X3U 9y} 3B $S320NS djwapede 4o Apead aq
A1 1M JUSpNIS Y3 1Y S2UdPIAD dpInoad
S1NsaJ 9say] ‘spJepuels Apeay-ia3ie) pue
-939]|0) eySeIqaN Passasse ayi ul paljaads
se ‘|[9A9] apeJ3 siy3 1e Aiessadau s||1ys

pue 93pajmous| ay3 ul Aduaidijoid pasuenpe
91eJlsuowap siauled| paysinduiisiq

T 197917

JUDWISSISSY 9leulal|y YielA edselqonN

$103d112s3(Q |9A97 JUSWIAABIYIY TT dpelo

‘|9A3] 9peJd IXaU 3Y3 1B SS2IINS djWDpeIe

10} Apeau aq A|y1| ||Im 1U3pN1s 3yl 1eyl
9JUBPIAS IpInoJd S NSaJ 9S8y ‘spJepuels
Apeay-19a1e) pue -939||0) eyseqanN
passasse 9yl ul palyoads se ‘|9A3| apeud

SIY3 1e A1essadau s||I)S pue a3pajmouy| ayi ul
Aduaidijoad a3es3suowsp siauled| paysiigeis]

z 19097

‘[9A3] apeJd 1xau ay

1€ $5300NS Jlwapede 4oy Joddns [euoiyippe
pasu Aew juapnis ay3 1ey3 JUIPIAD
9pinoad synsaJ 3say] ‘splepuels Apeay
-199.4e) pue -239||0) eYSeIgON PIssasse oyl
Ul pal4109ds se ‘|ans| apeus siyil 1e Aessaodau
S||13s pue a3pajmouy ay3 ui Aduadiyoud
91eJisuowap 194 Jou op siauled| uidojanag

€ |9Aa17

84

Copyright © 2018 by NDE



*Adessaoau s| Ajiadoud aainqusip
9y1 Suisn Jo swual 31| Suluiqwod
9J9YM S35B2 9pN|au| 6 Uey}
J91e343 S| 9|gelden ay3 Jo anjeA ayl
uayM 3|gelIeA 3y} JO anjeA paldads
e 1B UOoIsSaJdxa Jeaul| e 91en|eA]

'suolssasdxa Jeaul| Xxa|dwod om] ppy

‘SUOIeUIqWOD
1UDJD4Ip 934Y3 3se3| 1k pue Aduow
8uisn sajeu Juajeainbas JsAu0)

‘0 = A 319ym Jjed passpuo
UB U3AIS uaym uolduny Jeaul| e Jo
ydeu3 e uo juiod paiy1oads e Ajauap|

"9UI| |BJIISA B IO BUl| |PIUOZIIOY
e sw.oj sanjeA ay1 jo ydeas ay3 1eys
0S san|eA jo 3|qe} -A -x ue 319|dwo)

‘ydeu3 e wouj uolouny
Jeaul| e 9qluasap pue Ajuap|

'3|qe3 e woJy
uol3duNny Jeaul| UsAI3 e syuasaldal
1ey3 ydeud e 9q1uasap Jo 319|dwo)

T 19A91]

‘(8 = X Uaym (T —X)z

91eN|eA] "G = X USYM XZ — 8 + XE
91en|jea] “8'a) Auessadau s| Ajuadoud
dAIINQLIISIP 9Y3 ulSh JO SWJ)

91| SuluIqWod B1aYMm SISED IpNn|du|
"9|qelieA ay3 Jo anjeA palydads

e 1B Uo|Ssaldxa Jeaul| e 91en|eA]

(€ +x5=(2+x€)+ (T +x7)
-3'9) suolssadxa Jeaul| oml ppy

‘Asuow
3uisn sajeJ Jud|eAinba JdAU0)

‘0 = A 219ym Jied paJap.o Y3 91ed0|
0} uolouny Jeaul| e jo ydea3 ayi asn

*aul|
|EJ1143A B U0 3Ul| |BIUOZII0Y B SWJO0)
sanjeA ay3 jo ydeus ays 4l sujwialep
‘san|eA Jo 9|ge} -A ‘-x ue usAID

‘ydeu3
B WOJJ UoIduUNy Jeaul| e Ajiausp|

'9]qe) B woJy uoilduny Jeaul| UsAaid
e syuasasdad eyl ydea3 e Ajiauap|

Z 19097

‘uoissasdxa
Jeaul| a|dwis e ul s|qeldeA e 10) an|eA
e JO UOIINHISONS 1994400 ay3 AJlauap|

'suojssaJdxa Jeau|| a|dwis
om] Sulppe JO }nsaJ 3y} 9ziusoday

‘Asuow Jo sanjen |enba azju3o0day

‘uoljouny Jeaul| e jo ydeud syl uo
0 = A 3J9ym uo11ed0| 3Y3 9z1u3039Y

'san|en jo a|qey -A ‘-x
3uipuodsallod ay3 UsAIS uaym aul|
|eyuoziioy e jo ydeu3 syl azju30oay

‘ydeu3
B WoJj uolouny Jeaul| e azjugoaay

'9]qe3 B WOl uoilduny Jeaul| UsnId
e syuasaidad 1eyy ydeus e 9zju30d9y

€ |9A97

85

Copyright © 2018 by NDE



‘|eda3e|upenb a19|jdwooul ue

woJj 9313 e Jo ‘9j3uerdal e ‘plozadeuy
e Jo adeys ay3 ul plid 91eupiood

e uo |eJalejupenb e ajeas)

's9|3ueln
9U3|eds Jo ‘|esale|Iinba ‘s3|9350s| 140S

‘'sw|qoJd pjuom-|eas ul sa|3ueny
1y Jo asnuajodAy ay3 Ajauap|

‘uollenbs Jeau)
e Jo ydeu3 e o1 |9)|eJed aul| e ydeo

*dul| UsaAI3
B WoJj saul| |39]jeded pue ‘Su13dasialul
‘Jejndipuadiad jo Jied e a3eau)

*9|3uely 919|dwodul ue wouy 3|3uely
1y3-uou e yo 3|3ueny 131 e 3leal)

's9|3uey Jusani3uod
ul s9|3ue 3uipuodsallod jo Jied e Joj
aJnseaw 9|8ue Suissiw e aulwualaQg

‘'suollenba Jeaul| oM} Jo wa3sAs
e 0] uoin|os |ealydesd ay3 Juasaiday

‘wa|qoid
pliom-|eaJ e ul J9333ul aA13e33U
e JO an|eA 91njosqe ay3 Ajlauap|

T 19A91]

"33y e Jo ‘9j8ueloal
e ‘plozadeJ) e se plu3 91euIp400d
e uo |eJale[lipenb e Ajiauap|

's9|3uel) aua|eas
JO ‘|esa3e|inba ‘sa9as0sI Ajlauap|

's9|3ueln
1y Jo asnualodAy ay3 Ajauap|

‘'sado|s
awes Jo saul| |9|eJed aney 1ey
suolienba Jeaul| jo sydeid Ayiauap|

‘saul| |9]|eJed pue ‘Sui3oasiaul
‘ae|ndipuadiad usamiaq ysinduiisiq

"s9[3uely 3y3u-uou pue
s9|3uelJ} Y31 usamiaq ysinduisiq

's9|3uely Jusani3uod
}0 s9|3ue Suipuodsatiod Ajauap|

'suollenba ueau|
OM} O W3SAS e 01 uolin|os |ealydesd
9y3 Jo Jied paJapJio ay3 Ajiruap|

*1983a1u1 annedau
e JO an|eA a1njosqe ay1 Ajlauap|

Z 19097

"9|8uelodad
e 1o plozadeuy e se plu3 93euipio0d
e uo |eJale|lupenb e 9zju3oday

's9|8uel] sus|eds
J0 ‘|esaie|inba ‘s9|23s0s! 3zIuS029Y

's9|3uel
1y jo asnuarodAy syl azju3oday

"saul| |39]|eded aaey 1ey3
suollenba Jeaui| jo sydeid azjuooday

‘saul| |39]|eJed 4o ‘Suildasialul
‘ae|ndjpuadiad azju3od9y

"9|3ueny
1y3u e ul 9j3ue 314 ay3 9z|u3023Y

‘'saJnseaw 9|3ue
awes ay3 aAey sa|3uelsl Jusani3uod ul
s9|3ue 3uipuodsallod 1eyl 9zju3029y

“Jled paJapJio 9|3uls e 3q
ued suollenba Jeaul| Jo walsAs e 03
uolinjos |eaydeu3 ay3 eyl aziugdoday

‘0 03 G- WoJy 19333ul DAIE33U B
JO anjeA anjosqe ay3 1eyl aziugodsy

€ |9A97

86

Copyright © 2018 by NDE



*'S9W021N0 3Yy1 JO
9UO UDAIS UdYM SBWO0IINO IAISN|IXD
Ajjeninw jo Jjed e sa19|dwod
181 SWO023IN0 Uk dulwJalaq

*921M} U109 Jiey e Suiddify
J0 sawo021n0 3|qissod ay3 azAjeuy

"UBIPAW puUE UBBW U3AIS B Yy1IM
spuodsa4J02 1ey3 13S elep palaplo
‘paJaquinu-ppo ay3 auiwlialadq

‘B2JE ddens
uaAI3 e aAey wisiud Jejndueldal
e JO S92B) YdIyM dulwia1aq

"92412 B JO SY14N04-99.4Y3 40O ‘}jey
-9U0 ‘YHNO0J-3u0 01 pajwl| ‘D412
e uo Yy13u| 2Je uaAId e Juasaiday

T 19A91]

'S9W02IN0
9AISN|oX3 Ajleninw jo Jied e AJiauapi

*921M} U109 Jiey e Suiddify

J0 S3W023n0 3|qissod ay3 aujw.alaQ

"B1EP P3J3PJO JO 135 paJjaquinu
-PpO Ue JO UeIpPaW puk UBdW 3Y1 puld

‘wisiud Jejndueldal
e JO 9JB4 SUO JO B3JE 3IBHNS 3Y] pUl
*3]2412 3y}

}0 SYMNO04-994Y3 JO ‘}jey-auo ‘yino4
-9U0 Se 92412 e Jo Yyi3ua| d4e ay1 pul4

Z 19097

"S9WO021N0 JAISN|IXD
Ajjeninwi jo uied e azju3oday

*92U0 ul0d Jiey e 3uiddi)y
J0 sewo21n0 3|qissod ay3 9zju3oday

"B1Ep PaJ3PJO JO 135S PaJaquinu-ppo
Ue JO UeIpPaW JO Ueaw 3y} 9zIuS0daYy

‘wslid Jejn3ueldal e Jo dey
SUO JO BaJe 32BJUNS 3Y) 9ZIUS0I3Y

"9]2412 9Y3 JO J|BY-3UO JO YHNOJ-3uo
Se 9[2412 e Jo Yi3ua| 24e 3y} 9z|u3009Yy

€ |9A97

87

Copyright © 2018 by NDE



G
Standard Setting Evaluation

Copyright © 2018 by NDE

88



The purpose of this evaluation is to help docurment the process wsed to recommend achievernent standands for the NSCAS-AAM. Your

Grades 3-8 and 11 N5CAS-A4M Standard Setting Evaluation

opinions and comments are important, as they will provide 2 basis for judging the quality of this proosss.

Please do not pat your name on this form. While we need the information to examine the suocess of the vanious steps in the process,
W Want your comments to remgin anomgmous. This information will be reported only in the sggrezate. When you hawe completed

the evaluation, please give it to a fadlitator. Thank you!

Traning & ALDs

Tudgments

Do all

Part 1: ABOUT THE STANDARD SETTING

Please consider the statemants befow and mark the lewel of agreement or disagreement you

have with each statement. Please bubble only one of the five options for each statement.

1. The training provided = clear description of the workshop zoals.

2. The training session lesder clearly esplained the Angoff procedure.

3. The training session leader clearly explained the materials used in the Angoff process.

. The training addressed many of my guestions and concems.

. The practios exercises wene useful.

. The cpening session provided 3 clear overdew of the standard setting process.

. Wy role in the standard setting was well described.
After the training, | felt confident | was prepared to complete the standard setting task.
The achiewement level desoriptors (ALDs) were clear.

10, Adequate information was provided regznding the ALDs.

11. Enough time was provided to resd and understand the ALDs.

12. The ALDs communicate a ressonable profile of students” achievernent at eadh level.

4
3
]
7.
o1
]

Please indicate wowr opinion regzrdine the usefulness of the following matenals used.
Plzase bubble only ome of the four cptions for each miaterial.

13. Achievernent level descriptors (ALDs)
14, Ordered itemn bookdets [OiBs)

15. Operational test books

16. tem information sheets

17. Hem separation charts

18. Impect data

Please indicate the extent of vour sstisfaction with the following roles, Plezse bubble only

19, DRC trainer

H0. DR fadlitzton|s)

1. DRC cortent specialist
12, Orher DRC staff

Please indiczte youwr opinion reganding the amount of time allotted for each activity. Please

3. Training

24, ALD dizoussion

5. Round 1 individual yes/no judgmerts
26. Discussion after Round 1

7. Rourd 2 individual yes/ro judgmerts
28, Discussion after Round 2

29, Rourd 3 individual yes/no judgmernts
30. Discussion of final recommendations

Please consiger the statemants befow and mark the level of agreement or disagreement you
have with each statement. Please bubble onfy one of the five options for each satement.

31. | understood how to make my individual yes/ro judgments.

32. | had adequate time to make my individual yes/no judements.

33. | considered the bonderline students when making, my individual yes/no judgments.
34, There was adequate time provided for discussion.

35. Discussing the borderfine students helped me make my individus] yes/no judgments.
36. | considered the standards when | made my individual yes/no judgments.

37. Owerall, | believe my opinions were considered and valued by my group.

38, My group’s work was reflacted inthe presentation of recommencdations acoss grades.
39, The group keader in my breakout room provided dear instructions.

&, Crerall, | valued the workshop as a professional development experience.

4]1. The food and service at the facility met my expectztions.

42, The breakout rooms had approprizte sccommedstions to fadlitate our work.
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hm-hll- level of confidence you had in E—hﬂi

Importoat- Only complete this section for the gradeqs)

Level 3/ Lewel 2 cut soone

Level 2/ lewel 1 cut score

Level 3/ Lewel 2 cut score

Level 2/ Lewel 1 cut score

Leved 3/ Lewel 2 cut scone

Level 2/ Lewel 1 cut score

Level 3/ Lewel 2 cut soore

Level 2/ Lewel 1 cut score

Level 3/ Lewel 2 cut soore

Level 2/ Lewel 1 cut score

Level 3/ Lewel 2 cut soone

Level 2/ Lewel 1 cut score

Level 3/ Lewel 2 cut score

00 000000000000 e
00 000000000000 e

DO 0000000000 00 ket
0o oo 0000000000

b ELHEEEESRE EE

Level 2/ Lewel 1 cut score

Part 2- ABOUT YOU

57. Inwhich group did you work?
0 Mathematics Alt. Grades 36
0 Mathematics At Grades -8 8 11

Part 3: YOUR TURN

In this box, please feel free to add comments about any of your responses, make
suggestions to improve future workshops, or tell us what you liked and did not like
about this workshop. Thank youw!
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1. The training provided a clear description of the 2. The training session leader clearly explained the
workshop goals. Angoff procedure.
Response Frequency Percent Mean: 4.73 Response Frequency Percent Mean: 4.77
Strongly 1 455 | | Strongly 1 455 | |
Disagree Disagree
Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | | Neutral 0 0.00 | |
Agree 2 200 N | Agree 1 455 | |
Strongly Agree 19 86.36 _j Strongly Agree 20 90.91 —
3. The training session leader clearly expained the 4. The training addressed many of my questions and
materials used in the Angoff process. concerns.
Response Frequency Percent Mean: 4.77 Response Frequency Percent Mean: 4.59
Strongly 1 455 | | Strongly 1 455 | |
Disagree Disagree
Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | | Neutral 0 0.00 | |
Agree 1 455 | . Agree 5 27 I @000
Strongly Agree 20 90.91 _] Strongly Agree 16 72.73 _j
5. The practice exercises were useful. 6. The opening session provided a clear overview of
the standard setting process.
Response Frequency Percent Mean: 445 Response Frequency Percent Mean: 4.68
Strongly 1 455 | . Strongly 1 455 | \
Disagree Disagree
Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 1 455 | | Neutral 0 0.00 | |
Agree 6 2727 | Agree 3 1364 M |
Strongly Agree 14 63.64 _: Strongly Agree 18 81.82 _j
7. My role in the standard setting was well described. 8. After the training, | felt confident | was prepared to
complete the standard setting task.
Response Frequency Percent Mean: 4.62 Response Frequency Percent Mean: 4.64
Strongly 1 455 | | Strongly 1 455 | |
Disagree Disagree
Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | | Neutral 0 0.00 | |
Agree 4 18.18 - \ Agree 4 18.18 - \
Strongly Agree 16 72.73 __[ Strongly Agree 17 77.27 __[
No Response 1 455 | \
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9. The achievement level descriptors (ALDs) were
clear.

10. Adequate information was provided regarding the
ALDs.

Response Frequency Percent Mean: 445 Response Frequency Percent Mean: 4.32
Strongly 1 4.55 l \ Strongly 1 4.55 l \
Disagree Disagree

Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 1 455 | Neutral 0 0.00 |

Agree 6 27.27 -: Agree 11 50.00 -:
Strongly Agree 1 63.64 _: Strongly Agree 10 45.45 -:

11. Enough time was provided to read and understand
the ALDs.

12. The ALDs communicate a reasonable profile of
students' achievement at each level.

Response Frequency Percent Mean: 4.64 Response Frequency Percent Mean: 4.45
Strongly 1 455 | | Strongly 1 455 | \
Disagree Disagree

Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | \ Neutral 1 455 |

Agree 4 18.18 M Agree 6 27.27 -:
Strongly Agree 1 77.27 _j Strongly Agree 14 63.64 _:
13. Achievement level descriptors (ALDs) 14. Ordered Item Booklets (OIBs)

Response Frequency Percent Mean: 3.77 Response Frequency Percent Mean: 3.82
Not Useful 0 0.00 | | Not Useful 0 0.00 | |
Somewhat 0 0.00 | | Somewhat 1 455 | \
Useful Useful

Useful 5 2273 I | Useful 2 900 N

7727 [ |

Very Useful 17

86.36 _j

Very Useful 19

15. Operational test books

16 Item information sheets

Response Frequency Percent Mean: 3.64 Response Frequency Percent Mean: 3.64
Not Useful 0 0.00 | | Not Useful 0 0.00 | |
Somewhat 1 4.55 l | Somewhat 2 9.09 l \
Useful Useful

Useful 6 2727 I | Useful 4 18.18 I

6s.1c NN |

Very Useful 15

72.73 _j

Very Useful 16

17. Item separation charts

18. Impact data

Response Frequency Percent Mean: 2. 86 Response Frequency Percent Mean: 4.00
Not Useful 2 200 H Not Useful 0 0.00 | \
Somewhat 7 31.82 -: Somewhat 0 0.00 | \
Useful Useful

Useful 5 2273 | Useful 0 0.00 |

36.00 M |

Very Useful 8

100.00 —

Very Useful 22
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19. DRC trainer

20. DRC facilitator(s)

Response Frequency Percent Mean: 3.95 Response Frequency Percent Mean: 3.91
Not Satisfied 0 0.00 | | Not Satisfied 0 0.00 | \
Partially 0 0.00 | | Partially 0 0.00 | |
Satisfied Satisfied

Satisfied 1 455 | Satisfied 2 9200 N |
Very Satisfied 21 95.45 —] Very Satisfied 20 90.91 NG
21. DRC content specialist 22. Other DRC staff

Response Frequency Percent Mean: 3.82 Response Frequency Percent Mean: 3.59
Not Satisfied 0 0.00 | | Not Satisfied 0 0.00 | \
Partially 0 0.00 | | Partially 1 455 | |
Satisfied Satisfied

Satisfied 4 18.18 M Satisfied 7 12 00 |

81.82 _j

Very Satisfied 18

63.04 N |

Very Satisfied 14

23. Training 24. ALD discussion

Response Frequency Percent Mean: 2.09 Response Frequency Percent Mean: 2. 14
Too Little Time 0 0.00 | | Too Little Time 0 0.00 |

About Right 20 92091 I | AboutRight 19 86.36 _j
Too Much Time 2 9209 B ' Too Much Time 3 1364 W

25. Round 1 individual yes/no decisions 26. Discussion after Round 1

Response Frequency Percent Mean: 2.05 Response Frequency Percent Mean: 2.00
Too Little Time 0 0.00 | | Too Little Time 0 0.00 | \
About Right 21 95.45 _ About Right 22 100.00 —
Too Much Time 1 4.55 l Too Much Time 0 0.00 \

27. Round 2 individual yes/no decisions 28. Discussion after Round 2

Response Frequency Percent Mean: 2.05 Response Frequency Percent Mean: 2.00
Too Little Time 0 0.00 | | Too Little Time 0 0.00 | \
About Right 21 95.45 —] About Right 22 100.00 —
Too Much Time 1 455 | Too Much Time 0 0.00 |

29. Round 3 individual yes/no decisions 30. Discussion of final recommendations

Response Frequency Percent Mean: 2. 05 Response Frequency Percent Mean: 2. 00
Too Little Time 0 0.00 | Too Little Time 0 0.00 |

About Right 21 95.45 —] About Right 22 100.00 —
Too Much Time 1 455 | Too Much Time 0 0.00 |

31. | understood how to make my individual yes/no
decisions.

32. | had adequate time to make my individual yes/no
decisions.

Response Frequency Percent Mean: 4.82 Response Frequency Percent Mean: 4.82
Strongly 0 0.00 | | Strongly 0 0.00 | |
Disagree Disagree

Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | \ Neutral 0 0.00 | \
Agree 4 18.18 M Agree 4 18.18 M

Strongly Agree 18 81.82 _j Strongly Agree 18 81.82 _j
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33. | considered the borderline students when making
my individual yes/no decisions.

34. There was adequate time provided for discussion.

Response Frequency Percent Mean: 4.82 Response Frequency Percent Mean: 4.82
Strongly 0 0.00 | | Strongly 0 0.00 | \
Disagree Disagree

Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | \ Neutral 0 0.00 | \
Agree 4 18.18 M Agree 4 18.18 M

Strongly Agree 18 81.82 _j Strongly Agree 18 81.82 _j

35. Discussing the borderline students helped me
make my individual yes/no decisions.

36. | considered the standards when | made my
individual yes/no decisions.

Response Frequency Percent Mean: 4.77 Response Frequency Percent Mean: 4.86
Strongly 0 0.00 | | Strongly 0 0.00 | |
Disagree Disagree

Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | Neutral 0 0.00 | \
Agree 5 22.73 -: Agree 3 1364 M

Strongly Agree 1 77.27 _j Strongly Agree 19 86.36 _j

37. Overall, | believe my opinions were considered and
valued by my group.

38. My group's work was reflected in the presentation
of recommendations across grades.

Response Frequency Percent Mean: 4.86 Response Frequency Percent Mean: 4.91
Strongly 0 0.00 | | Strongly 0 0.00 | |
Disagree Disagree

Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | \ Neutral 0 0.00 | |
Agree 3 1364 M Agree 2 900 N |
Strongly Agree 19 86.36 _j Strongly Agree 20 9091 NG

39. The group leader in my breakout room provided
clear instructions.

40. Overall, | valued the workshop as a professional
development experience.

Response Frequency Percent Mean: 4.95 Response Frequency Percent Mean: 4.95
Strongly 0 0.00 | | Strongly 0 0.00 | |
Disagree Disagree

Disagree 0 0.00 | \ Disagree 0 0.00 | \
Neutral 0 0.00 | | Neutral 0 0.00 | |
Agree 1 455 | | Agree 1 455 | \
Strongly Agree 21 95.45 _ Strongly Agree 21 95.45 _

41. The food and service at the facility met my
expectations.

42. The breakout rooms had appropriate
accommodations to facilitate our work.

Response Frequency Percent Mean: 3.86 Response Frequency Percent Mean: 4.45
Strongly 0 0.00 \ \ Strongly 0 0.00 \ \
Disagree Disagree

Disagree 5 22.73 -: Disagree 0 0.00 | \
Neutral 2 900 N Neutral 3 13.64 M

Agree 6 27.27 -: Agree 6 27.27 -:
Strongly Agree 9 40.91 -: Strongly Agree 13 59.09 _:
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43. Grade 3 Level 3/Level 2 cut score

44, Grade 3 Level 2/Level 1 cut score

Response Frequency Percent Mean: 3.90 Response Frequency Percent Mean: 3.90
Not Confident 0 0.00 | | Not Confident 0 0.00 | |
Partially 0 0.00 | | Partially 0 0.00 | |
Confident Confident

Confident 1 455 | | Confident 1 455 | |
Very Confident 9 40.91 -: Very Confident 9 40.91 -:

5455 NN |

No Response 12

5455 NN |

No Response 12

45. Grade 4 Level 3/Level 2 cut score

46. Grade 4 Level 2/Level 1 cut score

Response Frequency Percent Mean: 3.90 Response Frequency Percent Mean: 4.00
Not Confident 0 0.00 | | Not Confident 0 0.00 | |
Partially 0 0.00 | | Partially 0 0.00 | |
Confident Confident

Confident 1 455 | | Confident 0 0.00 | |
Very Confident 9 4091 N Very Confident 10 4545 1

5455 NN |

No Response 12

5455 N |

No Response 12

47. Grade 5 Level 3/Level 2 cut score

48. Grade 5 Level 2/Level 1 cut score

Response Frequency Percent Mean: 3.90 Response Frequency Percent Mean: 3.90
Not Confident 0 0.00 | | Not Confident 0 0.00 | |
Partially 0 0.00 | | Partially 0 0.00 | |
Confident Confident

Confident 1 455 | | Confident 1 455 | |
Very Confident 9 4001 M | VeryConfident 9 4001 I @40

5455 N |

No Response 12

5455 N |

No Response 12

49. Grade 6 Level 3/Level 2 cut score

50. Grade 6 Level 2/Level 1 cut score

Response Frequency Percent Mean: 3.64 Response Frequency Percent Mean: 3.50
Not Confident 0 0.00 | . Not Confident 0 0.00 | \
Partially 0 0.00 | | Partially 1 455 | |
Confident Confident

Confident 8 3636 M | Confident 9 42091 1 @40
Very Confident 14 6364 M | VeryConfident 12 5455 [ @ |
51. Grade 7 Level 3/Level 2 cut score 52. Grade 7 Level 2/Level 1 cut score

Response Frequency Percent Mean: 3.50 Response Frequency Percent Mean: 3.50
Not Confident 0 0.00 | ' Not Confident 0 0.00 | \
Partially 0 0.00 | | Partially 0 0.00 | |
Confident Confident

Confident 6 27.27 - Confident 6 27.27 -

2727 M
4545 M |

Very Confident 6
No Response 10

2727 |
4545 M |

Very Confident 6
No Response 10
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53. Grade 8 Level 3/Level 2 cut score

54. Grade 8 Level 2/Level 1 cut score

Response Frequency Percent Mean: 3.58 Response Frequency Percent Mean: 3.58
Not Confident 0 0.00 | | Not Confident 0 0.00 | \
Partially 0 0.00 | | Partially 0 0.00 | \
Confident Confident

Confident 5 2273 M | Confident 5 27 I @000

31e2 NI
4545 M

Very Confident 7
No Response 10

31e2 NI ]
4545 M |

Very Confident 7
No Response 10

55. Grade 11 Level 3/Level 2 cut score

56. Grade 11 Level 2/Level 1 cut score

Response Frequency Percent Mean: 3.50 Response Frequency Percent Mean: 3.42
Not Confident 0 0.00 | | Not Confident 0 0.00 | |
Partially 0 0.00 | | Partially 0 0.00 | |
Confident Confident

Confident 6 2727 M | Confident 7 3182 I @00 ]
Very Confident 6 2727 B Very Confident 5 2273 N

No Response 10 45.45 _: No Response 10 45.45 _:
57. In which group did you work?

Response Frequency Percent Mean: 1.55

Mathematics - 10
Alt. Grades 3-6
Mathematics - 12
Alt. Grades 6-8

& 11

4545 [
5456 M |
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	NE_Alt-Math_Demog-Survey_Report_final.pdf
	1. What is your gender?
	Female
	Male

	2. What is your ethnicity?
	American Indian/Alaska Native
	Asian
	Hawaiian or Pacific Islander
	Black
	Hispanic
	Mixed Two or more races
	Caucasian

	3. What is your current assignment?
	Classroom teacher
	Educator non-teacher
	Higher education
	Other

	4. To what group have you been assigned at the workshop?
	Grades 3-6 Math
	Grades 6-8 and 11 Math

	5. How many years, in total, have you been teaching?
	Fewer than 5 years
	5-10 years
	11-15 years
	16-20 years
	21-25 years
	More than 25 years

	6. What is your highest level of education?
	High school diploma
	Bachelor's degree
	Bachelor's degree + Hours
	Master's degree
	Master's degree + Hours
	Doctoral degree

	7. What is your work setting?
	Urban
	Suburban
	Rural

	8. Which of these groups do you have experience teaching?
	Special education in a self-contained classroom
	Special education in a mainstream classroom
	English language learners
	Vocational education
	Alternative education


	NE_Workshop_Evaluation_Report_6-7-18_v2.pdf
	1. The training provided a clear description of the workshop goals.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	2. The training session leader clearly explained the Angoff procedure.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	3. The training session leader clearly expained the materials used in the Angoff process.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	4. The training addressed many of my questions and concerns.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	5. The practice exercises were useful.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	6. The opening session provided a clear overview of the standard setting process.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	7. My role in the standard setting was well described.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	8. After the training, I felt confident I was prepared to complete the standard setting task.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	9. The achievement level descriptors (ALDs) were clear.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	10. Adequate information was provided regarding the ALDs.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	11. Enough time was provided to read and understand the ALDs.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	12. The ALDs communicate a reasonable profile of students' achievement at each level.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	13. Achievement level descriptors (ALDs)
	Not Useful
	Somewhat Useful
	Useful
	Very Useful

	14. Ordered Item Booklets (OIBs)
	Not Useful
	Somewhat Useful
	Useful
	Very Useful

	15. Operational test books
	Not Useful
	Somewhat Useful
	Useful
	Very Useful

	16 Item information sheets
	Not Useful
	Somewhat Useful
	Useful
	Very Useful

	17. Item separation charts
	Not Useful
	Somewhat Useful
	Useful
	Very Useful

	18. Impact data
	Not Useful
	Somewhat Useful
	Useful
	Very Useful

	19. DRC trainer
	Not Satisfied
	Partially Satisfied
	Satisfied
	Very Satisfied

	20. DRC facilitator(s)
	Not Satisfied
	Partially Satisfied
	Satisfied
	Very Satisfied

	21. DRC content specialist
	Not Satisfied
	Partially Satisfied
	Satisfied
	Very Satisfied

	22. Other DRC staff
	Not Satisfied
	Partially Satisfied
	Satisfied
	Very Satisfied

	23. Training
	Too Little Time
	About Right
	Too Much Time

	24. ALD discussion
	Too Little Time
	About Right
	Too Much Time

	25. Round 1 individual yes/no decisions
	Too Little Time
	About Right
	Too Much Time

	26. Discussion after Round 1
	Too Little Time
	About Right
	Too Much Time

	27. Round 2 individual yes/no decisions
	Too Little Time
	About Right
	Too Much Time

	28. Discussion after Round 2
	Too Little Time
	About Right
	Too Much Time

	29. Round 3 individual yes/no decisions
	Too Little Time
	About Right
	Too Much Time

	30. Discussion of final recommendations
	Too Little Time
	About Right
	Too Much Time

	31. I understood how to make my individual yes/no decisions.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	32. I had adequate time to make my individual yes/no decisions.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	33. I considered the borderline students when making my individual yes/no decisions.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	34. There was adequate time provided for discussion.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	35. Discussing the borderline students helped me make my individual yes/no decisions.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	36. I considered the standards when I made my individual yes/no decisions.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	37. Overall, I believe my opinions were considered and valued by my group.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	38. My group's work was reflected in the presentation of recommendations across grades.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	39. The group leader in my breakout room provided clear instructions.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	40. Overall, I valued the workshop as a professional development experience.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	41. The food and service at the facility met my expectations.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	42. The breakout rooms had appropriate accommodations to facilitate our work.
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	43. Grade 3 Level 3/Level 2 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	44. Grade 3 Level 2/Level 1 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	45. Grade 4 Level 3/Level 2 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	46. Grade 4 Level 2/Level 1 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	47. Grade 5 Level 3/Level 2 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	48. Grade 5 Level 2/Level 1 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	49. Grade 6 Level 3/Level 2 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	50. Grade 6 Level 2/Level 1 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	51. Grade 7 Level 3/Level 2 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	52. Grade 7 Level 2/Level 1 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	53. Grade 8 Level 3/Level 2 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	54. Grade 8 Level 2/Level 1 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	55. Grade 11 Level 3/Level 2 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	56. Grade 11 Level 2/Level 1 cut score
	Not Confident
	Partially Confident
	Confident
	Very Confident

	57. In which group did you work?
	Mathematics - Alt. Grades 3-6
	Mathematics - Alt. Grades 6-8 & 11


	NE_Readiness_Report_6-4-18.pdf
	1. I understand the goals of the standard setting meeting.
	Yes
	No

	2. I understand the Angoff Yes/No procedure.
	Yes
	No

	3. I understand the ordered item booklet (OIB).
	Yes
	No

	4. I understand the item information sheet.
	Yes
	No

	5. I understand the item separation chart.
	Yes
	No

	6. I understand how to use the achievement level descriptors (ALDs) to make my Yes/No judgments.
	Yes
	No

	7. I have completed the training and I understand what I need to do to make my Yes/No judgments.
	Yes
	No

	8. I have received additional training and I understand what I need to do to make my Yes/No judgments.
	Yes
	No





