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Executive Summary

The purpose of this technical report is to describe the teacher survey of the Numeric Relational
Reasoning (NRR) learning progression. The NRR learning progression is part of a National
Science Foundation funded project known as Measuring Mathematical Reasoning Skills
(MMaRS). In addition to describing the teacher survey, we also describe the distribution efforts
for the survey data collection and provide results of the survey. Questions from the survey asked
respondents to rate the developmental appropriateness, importance as a focal skill, importance as
a prerequisite skill, understandability, time of year taught, and frequency of teaching skills within
the NRR learning progression. Overall, we surveyed 274 K-3 teachers in the three core concepts
of the NRR learning progression (i.e., relations, composition and decomposition, and properties
of operations). Results from this survey assisted with the development and refinement of the
NRR learning progression (Kuehnert et al., NRR Development Technical Report 20-02).
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Numeric Relational Reasoning (NRR):
Teacher Survey Administration

Overview of MMaRS

The Measuring Mathematical Reasoning Skills (MMaRS) project is a National Science
Foundation (NSF) funded project to develop learning progressions and assessments for Numeric
Relational Reasoning (NRR) and Spatial Reasoning (SR) for students in Grades K-2. For the
MMaRS project, we conducted a survey of elementary teachers to learn how educators prioritize
various skills related to Numeric Relational Reasoning (NRR). We developed the NRR survey
for educators working with students in kindergarten, first, second, and third grades. We created
58 skill statements, which are skills the mathematics community and experts in early
mathematics instructions have deemed necessary to understand numeric relational reasoning, in
three different core concepts, called learning progressions (Properties of Operations = 22 skill
statements; Relations = 20 skill statements; Composition/Decomposition = 16 skill statements).
A description of the development of the NRR learning progression can be found in the NRR
development technical report (Kuehnert et al., NRR Development Technical Report 20-02)

Purpose of the Report

The purpose of this report is to describe the survey, data collection efforts, and results of the
NRR Teacher Survey. In particular, we answer the following research questions:

1. How developmentally appropriate are the MMaRS NRR learning progressions for K-2?

a. To what degree do K-3 teachers rate the skill statements as developmentally
appropriate for the grade they teach? Does this differ by grade level?

b. To what degree do K-3 teachers rate the skill statements as focal skills for the
grade they teach? Does this differ by grade level?

c. To what degree do K-3 teachers rate the skill statements as prerequisite skills for
the grade they teach? Does this differ by grade level?

2. To what degree do the upper and lower bounds of the skill statements on the MMaRS
NRR learning progression align with teachers’ conceptions about developmental
appropriateness and when NRR skills are introduced?

a. When in the school year do teachers introduce numeric relational reasoning
skills?

b. How often do K-3 teachers teach or review concepts that align with the skill
statements on the MMaRS NRR learning progression? Does the frequency at
which teachers spend teaching or reviewing numeric relational reasoning skills
differ by grade level?

3. Are the skill statements on the MMaRS NRR learning progression understandable by
teachers in K-3? Does this differ by grade level or teachers’ years of classroom
experience?



Method

In this section, we describe the survey, data collection efforts, and analyses of the teacher survey
data.

Description of the Survey

We built the survey in Qualtrics (Qualtrics, 2018). In the survey, along with demographic
questions, we asked questions related to teachers’ instruction on NRR, amount of time and focus
of their instruction, and importance of specific skills associated with numeric relational
reasoning. We compiled the 58 skill statements together in the survey and asked elementary
teachers if they: (a) believe the skill statements are developmentally appropriate, (b) incorporate
each skill in their instruction, (c) prioritize teaching each skill, and (d) perceive each skill as
importance. The survey consisted of select response, rating scale, and short answer questions,
and was intended to require approximately 20 minutes of the teacher’s time. Results from the
analysis of the survey data helped with decisions regarding the importance and the priority of
each specific skill related to numeric relational reasoning.

The survey begins with a block of questions that every respondent saw and included questions
about the eligibility to take the survey, a consent question, some general demographic questions,
and questions about math concepts and use of manipulatives. A copy of the survey can be found
in Appendix A. The eligibility questions asked respondents to verify that they work with students
in either kindergarten, first, second, or third grade. Next, respondents consented to participate in
the study, with the option to opt out. Then, teachers responded to 12 demographic questions
asking about their level of education, their title or position, which grades they work with, their
credentialing, age, and years of experience. Teachers subsequently responded to a classroom use,
time, and manipulatives section, which included four questions about the mathematical concepts
the respondents spend the most time teaching, how much daily time they devote to mathematics
instruction, and which manipulatives they normally use.

The survey then randomly assigned respondents into one of the three core concepts. We only
presented respondents with one core concept to minimize time to complete the survey. Each of
the three core concept segments contained sets of questions about all skill statements contained
within that core concept. The Properties of Operations core concept contained 52 questions, the
Relations core concept contained 49 questions, and the Composition/Decomposition core
concept contained 39 questions. At the end of the survey, respondents were allowed to choose if
they want to be entered into a drawing for a $25 Amazon© gift card.

For each skill statement, we first asked teachers if they understood the skill statement and the
knowledge students were expected to demonstrate. If the response was “No, I don’t understand,”
then respondents moved to the next skill statement and prompted again for their understanding.
If the response was not “No, I don’t understand,” then respondents were presented follow-up
questions. The follow-up are listed below.

1. How much time do you spend teaching and reviewing this topic?
2. When during the school year do you teach this topic?



3. How important is this topic as a prerequisite skill in the grade you teach?
4. How important is this topic as a focal skill in the grade you teach?
5. How developmentally appropriate is this topic for the grade you teach?

Data Collection Efforts

We developed the NRR survey to assess how often and when elementary teachers teach numeric
relational reasoning in early grades mathematics. The survey also assessed the appropriateness of
skill for the grade level teachers reported teaching. MMaRS staff developed a multi-media
approach to reaching the sample goal through a curated network of (a) Texas district
mathematics colleagues, (b) SMU’s Research in Mathematics Education (RME)’s robust
database of approximately 3,000 educators, (¢) SMU colleagues, and (d) regular updates through
RME’s social media sites. We provide a description of each below.

1. Over the course of the last eight years, RME has developed strong relationships with
colleagues across the state. Many of these educators are responsible for mathematics
curriculum for thousands of students and can reach hundreds of teachers in their districts,
as well as through various mathematics education organizations (e.g., Texas Association
of Supervisors of Mathematics). These educators received an email describing the
purpose and importance of the survey as it related to the MMaRS project, and were asked
to forward the survey to relevant K-3 teachers in their districts. In addition to district-
level employees, RME had numerous teachers who were actively engaged in ongoing
MMaRS research, either through cognitive interviews or as part of the Teacher Advisory
Panel. These K-3 teachers were asked to participate in the survey directly.

2. RME has a database of educators that includes teachers, coaches, administrators, and
researchers. This database of over 3,000 originated as a way to track and maintain
participants of RME’s annual research-to-practice conference but has since evolved into a
means to maintain contact with research participants, consultants, other non-profit
colleagues, as well as RME conference attendees. This database of educators received an
encouraging communication asking them to participate in the survey if they met the K-3
criteria, or to otherwise share the survey with others who would.

3. SMU colleagues within the Simmons School of Education and Human Development
received an email asking them to share the link to the NRR survey with their network of
K-3 teachers.

4. RME has over 1,000 followers on Twitter and frequently shared the survey with careful
hashtag placement to target K-3 teachers as an audience and encourage participation.

The survey participation rate was closely monitored to track progress towards the desired
sample. Appropriate follow-up with these four target audiences was employed until the sample
survey size was achieved, with a goal of around 300 respondents.



Inclusion Criteria

Not all respondents who started the survey were included for further analyses. Some respondents
started the survey, but stopped during the demographic information section. Therefore, we only
included teachers’ responses from the survey if the teachers reached the point in the survey
where they were randomly assigned to one of the three learning progressions. Initial data
analyses revealed that once respondents made it to the random assignment phase, they completed
most of the survey.

Analyses

In this section, we describe the analyses conducted for each research question.

RQ1a-c. These research questions asked respondents to rate their perceived developmentally
appropriateness, focal importance, and importance as a prerequisite skill for the grade they teach.
Respondents selected an answer on a four-point scale for each skill statement. We analyzed the
frequency and percent of each response by grade level. Then, we created contingency tables and
calculated Chi-squared statistics to test for an association between grade and the response
categories. In some instances, we conducted Fisher’s Exact Test when sample sizes were small
and a reliable Chi-squared statistic could not be estimated. Next, we calculated the means as
standard deviations by grade and skill statement. We conducted ANOVAs for each skills
statement to test for mean differences between grade levels.

RQ1d. To assess the relation between teachers’ perceptions of developmental appropriateness
and importance as a focal skill, we calculated the correlation between these two domains by
grade. We also expressed these relations in the form of modified bubble charts, which illustrate
the size of the matching rating on the two domains. For example, a larger bubble indicates more
agreement in both developmental appropriateness and importance as a focal skill.

RQ2a-b. We asked respondents what time during the school year that they teach each skill
statement and the frequency of teaching each skill statement using a four-point scale. We
reported the frequency and percent of each response by grade level in contingency tables. Then,
we calculated the Chi-squared statistic to test for an association between grade and time of year
or frequency of instruction. In some instances, we conducted Fisher’s Exact Test when sample
sizes were small.

RQ3. We asked respondents about their level of understanding of the skill statement using a
three-point scale. We created contingency tables by level of understanding and grade, and tested
for the association between grade level and understanding using a chi-square or Fisher’s Exact
Test. Then, we averaged over teachers’ responses and analyzed mean differences by grade using
an ANOVA.

Results

In this section, we provide the results of the survey. First, we describe the sample of respondents,
then we provide the results by research question.



Participating Respondents

We included 274 survey respondents who reached the assignment phase of the survey. Table 1
describes the gender, race, and age of respondents by assigned learning progression. Ninety-two
(34%) respondents were assigned to relations, 90 (33%) to composition/decomposition, and 92
(34%) to properties of operations. Across core concepts, most respondents were female (87%),
white/European (57%), and aged between 30-49 (64%).

Table 1. Demographic Characteristics of Survey Respondents

By Core Concept
. Composition/  Properties of Total
Relations .\ .
Decomposition  Operations

Male 10 (3.6%) 12 (4.4%) 9 (3.3%) 31 (11%)
Gender Female 80 (29%) 77 (28%) 81 (30%) 238 (87%)

Prefer not to answer 2 (.73%) 1 (.36%) 2 (.73%) 5 (1.8%)

Asian American/ 4 (1.5%) 2 (.73%) 2 (.73%) 8 (2.9%)

Pacific Islander

Black/African 7 (2.6%) 11 (4.0%) 8 (2.9%) 26 (9.5%)

American

Hispanic/Latino 21 (7.6%) 23 (8.4%) 22 (8.0%) 66 (24%)

Race Am@rican .

Native American 1 (.36%) 2 (.73%) 0 (0%) 3(1.1%)

White/European 52 (19%) 47 (17%) 56 (20%) 155 (56%)

American

Multiracial 3 (1.1%) 2 (.73%) 0 (0%) 5 (1.8%)

Other 2 (.73%) 1 (.36%) 1 (.36%) 4 (1.5%)

Prefer not to answer 2 (.73%) 4 (1.5%) 1 (.36%) 7 (2.6%)

20-29 17 (6.2%) 14 (5.1%) 20 (7.3%) 51 (19%)

30-39 36 (13%) 28 (10%) 24 (8.8%) 88 (32%)

Age  40-49 29 (11%) 30 (11%) 28 (10%) 87 (32%)

50-59 16 (5.8%) 16 (5.8%) 12 (4.4%) 44 (16%)

60 years or greater 4 (1.5%) 3(1.1%) 6 (2.2%) 13 (4.7%)

No Answer 0 (0%) 0 (0%) 1 (.36%) 1 (.36%)

Table 2 describes respondents current grade level of teaching, current position, teaching
credentials, and degree achieved by core concept. Across core concepts, most respondents taught
first or second grade (44%), were classroom teachers (84%), were credentialed to teach K-6
(65%), and had a bachelor’s degree (65%).



Table 2. Professional and Educational Characteristics of Survey Participants

By Core Concept
. Composition/  Properties of Total
Relations .\ .
Decomposition  Operations
Kindergarten 12 (4.4%) 23 (8.4%) 15 (5.5%) 50 (18%)
Current 1% grade 21 (7.7%) 18 (6.6%) 22 (8.0%) 61 (22%)
Grade 2" grade 22 (8.0%) 15 (5.5%) 22 (8.0%) 59 (22%)
Level of 3™ grade 12 (4.4%) 17 (6.2%) 14 (5.1%) 43 (16%)
Teaching Combination of 5 (1.8%) 5 (1.8%) 2 (.73%) 12 (4.4%)
grades
Not Specified 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Classroom teacher 78 (28%) 78 (28%) 75 (27%) 231 (84%)
Special education 2 (.\73%) 3 (1.1%) 4 (1.5%) 9 (3.3%)
Current  teacher
position  Math coach 6 (2.2%) 6 (2.2%) 5 (1.8%) 17 (6.2%)
Interventionist 2 (.\73%) 1 (.36%) 4 (1.5%) 7 (2.6%)
Other 4 (1.5%) 3 (1.1%) 3 (1.1%) 10 (3.6%)
K-6 64 (23%) 59 (22%) 55 (20%) 178 (65%)
K-8 21 (7.7%) 21 (7.7%) 23 (8.4%) 65 (24%)
Multiple subject (K- 13 (4.7%) 13 (4.7%) 9 (3.3%) 35 (13%)
12)
Secondary, 1 (.36%) 1 (.36%) 2 (.73%) 4 (1.5%)
mathematics
Mathematics 3 (1.1%) 1 (.36%) 6 (2.2%) 10 (3.6%)
specialist
Teaching Reading specialist 3 (1.1%) 5 (1.8%) 8 (2.9%) 16 (5.8%)
Credential Special education 13 (4.7%) 14 (5.1%) 10 (3.6%) 37 (14%)
Gifted and talented 13 (4.7%) 14 (5.1%) 20 (7.3%) 47 (17%)
ed
English Language 23 (8.4%) 23 (8.4%) 24 (8.8%) 70 (26%)
Learner
Administrative 8 (2.9%) 6 (2.2%) 5(1.8%) 19 (6.9%)
Single Subject 1 (.36%) 5 (1.8%) 2 (.73%) 8 (2.9%)
Mathematics
Other 13 (4.7%) 20 (7.3%) 18 (6.6%) 51 (19%)
Bachelor’s 61 (22%) 60 (22%) 58 (21%) 179 (65%)
Degree = Master’s 29 (11%) 30 (11%) 37 (14%) 96 (35%)
Post Master’s 6 (2.2%) 2 (.73%) 6 (2.2%) 14 (5.1%)

Table 3 describes the years and types of experience teaching. Most respondents had between six
and fifteen years of teaching experience (51%) and teaching K-3 (50%). Most respondents
reported between zero and five years at their current position (69%) and between zero and five
years at current school (59%). Furthermore, most respondents had between zero and ten years of
experience teaching mathematics (54%).



Table 3. Years of Experience of Survey Respondents

Core Concept

. Composition/ Properties of Total
Relations o\ .
Decomposition Operations
Total teaching experience
0-5 19 (6.9%) 14 (5.1%) 18 (6.6%) 51 (19%)
6-10 26 (9.5%) 22 (8.0%) 25 (9.1%) 73 (27%)
11-15 20 (7.3%) 24 (8.8%) 22 (8.0%) 66 (24%)
16-20 11 (4.0%) 15 (5.5%) 8 (2.9%) 34 (12%)
20+ 16 (5.8%) 16 (5.8%) 18 (6.6%) 50 (18%)
Teaching experience in K-
3
0-5 28 (10%) 21 (7.7%) 25 (9.1%) 74 (27%)
6-10 29 (11%) 28 (10%) 27 (9.9%) 84 (31%)
11-15 19 (6.9%) 18 (6.6%) 17 (6.2%) 54 (20%)
16-20 10 (3.6%) 10 (3.6%) 13 (4.7%) 33 (12%)
20+ 6 (2.2%) 14 (5.1%) 9 (3.3%) 29 (11%)
Years in current position
0-5 69 (25%) 62 (23%) 58 (21%) 189 (69%)
6-10 14 (5.1%) 18 (6.6%) 16 (5.8%) 48 (18%)
11-15 4 (1.5%) 5(1.8%) 13 (4.7%) 22 (8.0%)
16-20 4 (1.5%) 3 (1.2%) 4 (1.5%) 11 (4.0%)
20+ 1 (.36%) 3 (1.1%) 0 (0%) 4 (1.5%)
Years in current school
0-5 61 (22%) 51 (19%) 49 (18%) 161 (59%)
6-10 15 (5.5%) 18 (6.6%) 21 (7.7%) 54 (20%)
11-15 9 (3.3%) 14 (5.1%) 13 (4.7%) 36 (13%)
16-20 5(1.8%) 6 (2.2%) 6 (2.2%) 17 (6.2%)
20+ 2 (.73%) 2 (.73%) 2 (.73%) 6 (2.2%)
Years teaching
mathematics
0-5 31 (11%) 19 (6.9%) 23 (8.4%) 73 (27%)
6-10 23 (8.4%) 26 (9.5%) 27 (9.9%) 76 (28%)
11-15 18 (6.6%) 22 (8.0%) 18 (6.6%) 58 (21%)
16-20 8 (2.9%) 10 (3.6%) 11 (4.0%) 29 (11%)
20+ 12 (4.4%) 14 (5.1%) 12 (4.4%) 38 (14%)
Years special education
mathematics
0-5 77 (28%) 71 (26%) 75 (27%) 223 (81%)
6-10 6 (2.2%) 7 (2.6%) 6 (2.2%) 19 (6.9%)
11-15 6 (2.2%) 7 (2.6%) 6 (2.2%) 19 (6.9%)
16-20 0 (0%) 3(1.1%) 2 (\73%) 5 (1.8%)
20+ 0 (0%) 0 (0%) 0 (0%) 0 (0%)




Table 4 provides the means and standard deviations for reported instructional time by grade and
core concept. In relations and composition/decomposition, grade two teachers report spending
more time teaching mathematics compared to other grades. In properties of operations, grade
three teachers report spending more time teaching mathematics compared to other grades.
Overall, grade two teachers report spending more instructional time on mathematics compared to
other grades. We also asked respondents about their use of manipulatives, which we summarize
in Appendix B.

Table 4. Mathematics Instructional Time (in minutes) for Survey Respondents by Grade

Learning Progression

Composition/ Properties of

o . Total
Decomposition Operations

Grade level Relations

M@SD) N M(@SD) N M@SD) N M@SD) N

Kindergarten 72.9 (21.0) 16 71.8(254) 27 73.1(143) 19 72521.1) 62

1 76.2(153) 25 77.0(155) 23 763(173) 26 765(159) 74
2 80.1(13.2) 24 86.2(13.6) 19 81.7(162) 24 824(145) 67
3 78.4(18.6) 27 80.4(142) 22 87.0(10.9) 22 81.7(154) 71

Results for RQ 1

Developmentally Appropriate

To assess the developmental appropriateness of MMaRS NNR learning progression, we asked
teachers to rate the appropriateness of each skill statement for the grade they taught. Appendix C
describes the number of responses by grade level for the relations, composition/decomposition,
and properties of operations core concepts. We found five (25%) skill statements where the level
of reported developmental appropriateness depended on grade level. This means that the number
of respondents in each of the categories (i.e., Not Appropriate, Somewhat Appropriate,
Appropriate, and Very Appropriate) significantly depended on the grade level taught of the
respondent. For the composition/decomposition core concept, we found 13 (81%) skill
statements where the level of reported developmental appropriateness depended on grade level
taught. Lastly, four (18%) of the properties of operations skills statements significantly depended
on grade level taught.

When we treated the responses as numeric and compared means across grade levels, we found
significant mean differences in reported appropriateness for seven (35%) skill statements in the
relations core concept, 15 (94%) skill statements in the composition/decomposition core concept,
and six (27%) skill statements in the properties of operations core concept.

Focal Skill Importance

We also asked respondents to rate the importance of each skill statement as a focal skill.
Appendix D describes the number of responses by grade level for each skill statement in each
core concept. When analyzed for independence, we found seven (35%) skill statements within
the relations core concept that depended on grade level. We also found twelve (75%) skill
statements within the composition/decomposition core concept that depended on grade level and



nine (41%) skill statements within the properties of operations core concept that depended on
grade level.

When treated numerically, we found seven (35%) skill statements with significant mean
differences by grade level in the relations core concept, 14 (88%) skills statement with
significant mean differences by grade level in the composition/decomposition core concept, and
nine (41%) skill statements with significant mean differences by grade level in the properties of
operations core concept.

Prerequisite SKkill

We also asked respondents to rate each skill statement on their perceived importance as a
prerequisite skill for the grade level they teach. Appendix E describes the responses by core
concept and grade level. For the relations core concept, we found 11 (55%) skill statements
significantly depended on the reported grade level taught. We found significant dependence by
grade level for 14 (88%) skill statements in the composition/decomposition core concept, and
five (23%) skill statements in the properties of operations core concepts.

When we treated the responses numerically, we found significant mean differences by grade
level for ten (50%) skill statements within the relations core concept, 14 (88%) skill statements
within the composition/decomposition core concept, and three (14%) skill statements within the
properties of operations core concept.

Relation between Developmental Appropriateness and Importance as a Focal Skill

We analyzed the relation between developmental appropriateness and importance as a focal skill
through correlations and visually with modified bubble charts (Appendix F). For most skill
statements across grades, we found significant positive correlations between respondents’
perception of developmental appropriateness and their perception of importance as a focal skill.
This means that respondents tended to similarly rate developmental appropriateness and
importance as a focal skill. We found similar relations with the modified bubble charts.

Results for RQ2

Time of Year

To understand the appropriateness of the skill statements, we also asked respondents to report
when they teach each skill statement (i.e., Not Taught, Fall, Winter, Spring). Appendix G
describes the response pattern by skill statement and grade level. For the relations core concept,
16 (80%) skill statements significantly depended on the grade level of the respondent. For the
composition/decomposition core concept, ten (63%) skill statements significantly depended on
grade level, and nine (41%) skill statements significantly depended on grade level for the
properties of operations core concept.

Teaching Frequency



We also asked respondents to indicate how frequently they teach skill statements. Appendix H
describes the responses by skill statement and grade level. Within the relations core concept,
seven (35%) skill statements significantly depended on grade level, 12 (75%) skill statements
within the composition/decomposition core concept significantly depended on grade level, and
seven (32%) skill statements within the properties of operations significantly depended on grade
level.

Relation between Developmental Appropriateness and Time of Year

To examine the relation between developmental appropriateness and time of year taught, we
created modified bubble charts. These modified bubble charts allowed us to examine the utility
of skills statements within each grade level. These modified bubble charts can be found in
Appendix G.

Results for RQ3

Understandability

We asked respondents to rate the understandability of each skill statement. Appendix I describes
the response patterns by skill statement and grade level. We examined the independence of
understandability rating by grade level. Understandability of two (10%) skill statements within
the relations core concept significantly depended on grade level, zero (0%) skill statements
within the composition/decomposition significantly depended on grade level, and two (9%) skill
statements within the properties of operations core concept significantly depended on grade
level. We further analyzed whether years of experience was a significant predictor of
understandability. We found the same two skill statements in relations where years of experience
significantly predicted understandability.

Summary

The purpose of the NRR teacher survey was to provide evidence for the evaluation of the
proposed learning progression. The results from this survey, when used with other sources of
evidence, assisted with the evaluation of the conceptualization of skill statements (i.e.,
developmental appropriateness, importance as a focal skill, and importance as a prerequisite
skill). The results also assisted with the evaluation of the ordering of skill statements (i.e., time of
year taught, frequency of teaching) and overall understandability. The evaluation of these

sources of evidence can be found in the NRR Development Technical Report (Kuehnert et al.,
Forthcoming).
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2222y Qualirics Survey Software

Opening

Thank you for your willingness to complete this survey. Your participation will help us undarstand how students leam
to reason numerically. You will be asked a series of questions relaled o cassroom instruction on numaric relational
reasoning including time spent, perceived imporance, and approprialeness of specific skills.

Although it is possible to complels this survey on a mobile devica, formatting and funclions are oplimized for
compleling with a compuler or lablet,

Consent

We are conducting a research study to learn more about the developmenial appropriateness of numeric relational
reasoning skills in K-2 mathematics. Your participation in this study is volumtary. If you agree to lake part and then
change your mind, you can withdraw for any reason. Thare are no penalties if you withdraw, decline 1o parlicipate, or
skip any parls of the survey. If you agree Io parlicipate, you will answer questions related o your instruction on
numearic relational reasoning including the time and focus of your instruction and the importance of specific skills that
are associated with numeric ralational reasoning. Wa will also ask you a few demographic questions. Survay
questions will ba a mix of short answers, selected response, and rating scale. The survey should take approximately
20 minutes o complatea.

There is no cost to you for taking part in this research study. You will not be paid for taking part in the research study.
Howevaer, if you agree to participate in this study, your name will be entered into a drawing to win a $25 Amazon gift
card. Your chance of winning a 525 Amazon gift card is approximalaly 1 in 10. You will be asked to provide your nama
and email address, but this information will only ba wsed for communication about the giftcards.

Risks associated with this survey are minimal. Aggregated responses from all respondents will help researchars
determine the importance and priorily of specific skills related to numerical relational reasoning.

You have a full ight 1o privacy. This means that only the researchers who are parl of this study will see the
information about you from this survey. If the results of this study are shared with other people, your name will not be
usad. All data from this survey will be kept safe from access by people who should not see it, through password-
protection. If you have questions about this siudy or the procedures, please email leparry@smu.edu.

If you have concemns or questions about the study or have a research-related injury, contact any of the following:

Leanne Keatterin Geller, Ph.D.

Texas Instruments Chair in Education

Professor, Education Policy & Leadership

Diractor, Ressarch in Mathemalics Education

Simmons School of Education and Human Development
Phona: 214/768-4947

Email: Ikgeller@smu.edu

If you have guastions about your rights as a parlicipant or feel you have bean placed at risk, you may contact:
Austin Baldwin, Ph.D., IRB Chair

researchecomplaince@smu.edu

214-768-2033

Would you like to participate in this research study?

hittpactismus szl gualirics. com QU BditSection Ajax GetSurveyPriniPrevies
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X220 Qualirics Survey Sofrware
By clicking “Agree” below, you agree o parlicipate in this research study.

Agree Disagrese

Demographics

First namea:

Lasl nama:

Email address:

Flease salect the option(s) that best reflect your education (select all that apply):

Bachelors Degres
Mastars Dagres

Post Masler's Dagree

What s your currant title/position?
Clasaroom teacher
Special education teacher
Math coach

Imervartionist

Paraprofessional
Qher.

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Which grade(s) do you currently teach (select all that apply):

3
4

nane of the above

Selact how many years of exparience you hawve in each of the following areas:

Current position

Teaching expenancs

Teaching elementary (K-3) studants
Teaching in current school

Mathematics classroom teaching experiance

Special education mathemalics teaching experience

Please salacl the option(s) that best reflact your credentials (select all that apply):

K-E teaching eredential
K-8 teaching credential

Multiple subject (K-12)

Secondary, single subject mathermatics
Mathematics spacialist

Feading specialist

Special Education

Gifted and talented education

English Language Learmser specialtst
Administrative

Qther (plagse spacify)c

Gender with which you identify:

Male
Femads

Prefer nat to answer

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Race/Ethnicity:

Asian American/Paciic lalander
Black/African Amarican
HispaniciLatine American
Matlve Armerican
White/Ewropean American
Multiracial

Other (please specify)

I prefer not o resgand

Age:

20-20 years
0-38 yaars
40-48 yaars
50-50 years

G0 yeans or grester

Classroom Use, Time, and Manipulatives

Hew mary minutes of instruction are devoled to mathematics each day?

0 & 10 15 20 25 30 35 40 45 50 55 &0 65 70 75 BO B5 390 85 100

Chek the blue bar on
the gray line and slide it
to the cormect number af

minubas

Which mathematical concepts do you spend the most time teaching?

Pleass rank the concepls you spand the most tirme

M teaching hare

Caunting and Cerdinality

Operalions and Algebraic
Thinking

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Mumiber and Operations in Base
10

Measurarmant and Data
Geomelry
Othar

Please drag and drop concepts you do NOT spend time
teaching hare

Salact the manipulatives or representations you normally use in your classroom (select all that apply):

Imeriecking Cubes

Baga Ten Blacka/Roda
Counters/Counting Chips
Mismbar nas

Balamces

Fraclion elrips

Qther (please spacifylc

How would you describe numeric ralational reascning to parents?

Properties of Operations

The follewing skills were developed as part of a leaming progression. You will be asked a series of questions related
to classroom instruction on numeric ralational reasoning including time spent, perceived imporance, and
appropriateness of specific skills. The same five questions are asked about each skill.

Equivalence of Quantity and Number

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Da you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Given equivalent sets of quaniities, recognize that the guantity of each set remains the same regardless of size, color,
or arrangement (conservalion of number).

Yes, | complately undarstand
| maatly indarstand

Mo, | don't undemntand

Given equivalent sets of quaniities, recognize that the quantity of each set remains the same regardless of size, color,
or arrangement (conservation of number).

2-3 times per 2-3 times per
Herw much Bime do you spend taaching andior reviewing this ~ NOU1BUGRL - 2-31imes per year monih wizek
tapic?

Mot tavught Fall Wirter Spring
‘When during the schaal year do you teach this topic?

Mat Samewhat
Hew impartant is this topic as & prerequisite skill in the grade important important Imporiant Very impaortant
you beach

Mat Samewhat
How important |s this topic as & focal skil In the grads you imporant imporant Imponant Veary impaortant
taach?

Mat Samewhat
Hew develapmeanitally approprate i this topk for the grade eporoprigte eppropriale Appropriate Wy appropriate
you beach

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the statament below?
Given a quantity broken into two parts, recognize thal order does not change the quantity (commutative property).

Yes, | complately undesstand
| maeily understand

Mo, | don't undemntand

Given a quantity broken into two parts, recognize thal order does not change the quantity (commutative property).

2-3 Wmes par 2-3 times par
Herw misch time do you spend feeching endior reviewing this  MoUtAUDRL - 2-31imes per year month week
taplc?
When dusing the schaal year do you teach this topic? Mot taught Fall Winter Spring

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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How important |s this topic as & prerequisife skill in the grade
you beach

Hows imiportant ig this topic 88 a focal skil in the grade you
taach?

Howe develapmerntally eppropriate is this topls for the grade
you beach

Qualirics Survey Sofrware

Mot
imporant

Mot
imporant

Mat
approprigts

Samewhat
important

Samewhat
impestant

Samewhat
apprapriate

Impostant

Important

Vary impartant

WVery impastant

Approprisle  Very aggropriate

Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Given a quantity, recognize that the quantity remains the same afler joiningfremaoving a part then removing/joining the

same part (undoing or additive inversea).

Yes, | complataly understand
1 mmilg.r undersiand

Mo, | don't undemntand

Given a quantity, recognize that the guantity remains the same afler jeining/remaoving a parn then removing/joining the

same part (undoing or additive invarsa).

Howe misch tme do you spend 1esching andéor reviewing this
Taple?

Whien dusing the schaol year 8o you teach this topic?

Hows important ig this topic a8 & prerequisile skill in the grads
you beach

Huowe importent je this topic as a focal skil in the grade you
taach?

How developmeritally sgpropriate |8 this topic for the grade
you teach ¥

Mt taught

Mot tavight

Mot
imporant

Mot
imporant

Mt
appropriste

2-3 fimas per year

Fall

Samewhat
impestant

Samewhat
important

Samewhat
appropriste

2-3 tmes per

monih

Winber

Important

Impostant

Appropriate

2-3 times per
week

Spring

WVery impastant

Vary impartant

\ery apgrapriate

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Given two associated parts and another part, recogniza that the quantity of the three parts remains the same il the

parls are reassociated (associative proparly).

Yes, | complately understand

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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I rsaglly indarstand

Mo, | don't undenstand

Given bwo associated parts and another part, recogniza that the quantity of the three parts remains the same il the
parts are reassociated (associative propery).

Mot taught  2-3 times per year &-3man par 23 timaa par

Hew miseh tme do you spand lesching andies reviewing this micaih weel
topic?
Mot tavught Fall Wirier Spring

When during the schoal year do you teach this topic?

Mat Samewhat
Herw impartant i this lopic a5 a prerequisite skl in the grade important important v it iery Impariant
you teach ¥

Mat Saomewhat
Herw important is this topic as a focal skil in the grade you important important Important Vary important
teach?

Mat Samewhat
Herw developmentally egpropriate s this topic for the grade apprapriate Bppeapriate Appropifisla  Very apprapriata
you teach ¥

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?
Given a quantily, recognize an equivalent expression thal demonsirates one or more properties of operations.
Yes, | complately undarstand

I rsaadly underatand

Mo, | don't undemntand

Given a quantity, recognize an aquivalant exprassion that demonstrates one or more properties of operalions.

2.3 temes per 2-3 times per
How misch time do you spend teaching andior reviewing this  Not1aught  2-3limes per year month week
tapic?

Mot tavught Fall Wirber Spring
When during the schoal year do you teach this topic?

Mat Samewhat
How impartant ig this lopic a8 & prereguisite skl in the grade imporian important Imporiant Wery impartant
you beach ¥

Mat Samewhat
Herw important i this topic as a focal skil in the grads you imporian important Impoaiant Very impaant
taach?

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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How denvelapmentally sppropriate is this 1opic for the grade Mat Somewhat Approprigle  Very spgropriate
you teach? appropriste appropriste

Do you understand the knowledge or skills students are expecled o demonstrate based on the statement below?

Recognize two squivalant expressions that demaonstrats one or more proparties of oparations.

Yeg, | complately undanstand
I reasdly inderstand

Mo, | don't undemntand

Recognize two equivalent expressions that demonstrate one of more properies of operalions.

Mot taught  2-3 imes per year 2-3 bmes per 2-3 limea per

How rich time do you spend teaching andior reviewing this mioaih —
fopic?
Mot taight Fall Winber Spring

When during the schaal year do you teach this tapic?

Mat Samewhat
How impartant is this topic as & prerequisite skil in the grade important important Important Vary important
you beach

Mat Samewhat
Herw imipartant [s this topic as & focal kil In the grads you important important i it Viery Impariant
taach?

Mat Samewhat
How developmentally appropriate s this topk for the grade eporapriate aponopriste Appropriate  Very appropriate
you beach ¥

Do you understand the knowledge or skills students are expacted to demonstrate based an the staterment below?
Recognize two equivalent expressions that demonstrats decomposition and al least ene property of eperations.

e, | complately undarstand
I reasdly inderstand

Mo, | don't undenstand

Recognize two equivalent expressions that demanstrats decomposition and at least cne property of operations.

Herw mieh time do you spend lesching andier reviewing this
Taple?

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview

Hmies per 2-3 times per

2-3
Mot taught  2-3 fimeas per year i wnak



21

Xaaame

When dusing the sehaal year do you teach thig tople?

Howe important is this topic a8 a prerequisite skill in the grade
you beach

Herw imipartant is this topic as a focal skill in the grade you
taach?

How denvalapmentally appropriate is this 1opic for the grade
you beach

Qualirics Survey Sofrware

Mot taught

Mot
imporant

Mat
impeortant

Mt
appropriste

Additional commants aboul Equivalence of Quantity and Mumber:

Equal Sign as a Relational Symbaol

Fall

Saomewhat
important

Samewhat
impestant

Samewhat
appropriste

Wirtbar

Impostant

Imporiant

Spring

Vary impaortant

Vary important

Approprigle  Very spgropriate

Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Recognize the equality betwaan bwo quantiies using a balance.

Yes, | complately undesstand
| maeily understand

Mo, | don't undemntand

Recognize the equality betwasn bwo quantiies using a balancs.

Howe misch tme do you spend tesching andlor reviewing this
tapic?

When dusing the schaol year 8o you teach this topic?

How important ig this topic a8 a prerequisile skill in the grade
you beach ¥

Herw imipartant is this topic as a focal skill in the grade you
taach?

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview

Mt taught

Mot taLight

Mot
imporant

Mat
important

2-3 times per year

Fall

Saomewhat
important

Samewhat
imporant

2.3 Wmes par

monih

Wintar

Impostant

Imporant

2-3 times per
WEEK

Spring

Vary impaortant

Wery impartant
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Mat Samewhat
How developmentally appropriate s this topk for the grade aporapriate aponopriate Appropriate ey appropriate
you beach

Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Write a trus equation using an equal sign to represent the relationship between given quantities on a balance or ina
pitlarial reprasantation.

Yeg, | complately undanstand

| mastly wnderstand

Mo, | don't undemntand

Write a true eguation using an equal sign lo represent the relationship between given guantities on a balance or ina
piclarial represantation.

Mot taught  2-3 times per year Z-3man par 2-3 limes per

How ritch lime do you spend esching andior reviewing thie i weak
topic?
Mot taughi Fall Winber Spring

When during the schoal year do you teach this topic?

Mat Samewhat
How impartant is this topic s 8 praraquisite kil in the grade  imponant im portant Imporiant Vary important
you teach ¥

Mat Samewhat
How impartant [s this oplc as & facal skil In the grade you imporiant important Imporiant  Very important
taach?

Mat Samewhat
How developmentally sppropriate s this topk for the grade sporoprigte apprapriate Appropriate  Wery appropriate
you beach ¥

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Recognize frue and nel rue equations with differant eguation structures: aperations an the left side (a + b = c); no
operalions (a = a); operations an the right side (c= a + b).

Yes, | complately understand
1 mmll:.r underatand

Mo, | don't undemntand

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Recognize true and nol rue aquations with differant equation structures: aperations on the left side (a + b = ¢); no
operations (a = a); operations on the right side (c=a + b).

Howe misch tme do you spend 1esching andéor reviewing this
Taple?

When dusing the schaol year 8o you teach this topic?

Hows important ig this topic a8 & prerequisile skill in the grads
you beach

Herw impartant is this topic as a focal skill in the grade you
taach?

How develapmentally sppropriate is this lopc for the grade
you beach ¥

Mat taught

Mot tavight

Mot
imporant

Mot
imporiant

Mt
appropriste

2-3 limes per year

Fall

Saomewhat
imperiant

Samewhat
imporian

Samewhat
appropriste

2.3 Wmes par

monih

Winber

Important

Imporant

Appropriste

2-3 times per
WEEK

Spring

WVery impastant

Wery impartant

Vary spgropriate

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Recognize true and noel rue equations with different eguation structures: aperations on both sides (a + b= ¢ + d);

mulliple instances of a number.

Yag, | comglately undarstand
I rsaedly undergtand

Mo, | don't undemntand

Recognize true and nol rue equations with different eguation structures: aperations an both sides (a + b= c + d);

multiple instances of a number.

Hewe miseh limie do you spend 1eaching andier reviewing this
Taple?

When dusing the schaal year do you teach this topic?

Hows mportant ig this topic a8 & prerequisite skill in the grads
you beach ¥

Hows imiportant ie this topic 88 a focal skil in the grade you
taach?

How develapmeritally sppropriate is this tope for the grade
you beach

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview

Mot tavight

Mat taught

Mat
impeetant

Mot
imporant

Mot
appropriale

2-3 fimes per year

Fall

Samewhat
importan

Saomewhat
imperiant

Somewhat
appropriale

2-3 mies par

monih

Winter

Imporant

Impostant

Appropriate

2-3 limes per
wesk

Spring

Wery impartant

Vary impaortant

\ary eggropriaie
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Additional commaents about Equal Sign as a Relational Symbal:

Maintaining Equality

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Given a contextual situation with known quaniities, wse one or mone properties of operations Lo recognize when

aquality is maintained.

Yes, | complately undarstand
| mastly undarstand

Mo, | don't undemntand

Given a contextual situation with known quaniities, rse one or mone properties of operations to recognize when

equality is maintained.

Hewe miseh limie do you spend 1eaching andier reviewing this
tapic?

When dusing the schaal year do you teach this topic?

Hows mportant ig this topic a8 & prerequisite skill in the grads
you beach ¥

Hows imiportant ie this topic 88 a focal skil in the grade you
taach?

How develapmeritally sppropriate is this tope for the grade
you beach

Mot tavight

Mot tavight

Mat
impeetant

Mot
imporant

Mot
appropriale

2-3 fimes per year

Fall

Samewhat
importan

Samewhat
impestant

Somewhat
appropriale

2-3 bmes per
monih

Winter

Imporant

Important

Appropriate

2-3 limes per
wesk

Spring

Wery impartant

WVery impastant

\ary eggropriaie

Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Given a contextual situation with unknown quantities, use one or more properties of operations to recognize when

aquality is maintained.

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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I rastly understand

Mo, | don't undemntand
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Given a contextual situation with unknown quantities, use one or more properties of operations to recognize when

adquality is maintained.

Howe misch tme do you spend tesching andéor reviewing this
tapic?

When dusing the schaol year 8o you teach this topic?

How important is this topic as a prerequisite skill in the grade
you beach ¥

Herw imipartant is this topic as a focal skill in the grade you
taach?

How denvalapmentally appropriate is this 1opic for the grade
you beach ¥

Mat taught

Mot taLight

Mot
imporiant

Mat
imporiant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
important

Samewhat
imporian

Saomewhat
appropriste

2.3 Wmes par

monih

Wintar

Impostant

Imporant

Appropriate

2-3 times per
WEEK

Spring

Vary impaortant

Wery impartant

\ary spgropriate

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Given a contextual situation with known guantities thal models ona or mare properies of operations, wrile a rue

equalion lo represent the situation.

Yes, | complately undarstand
| mastly undaratand

Mo, | don't undemntand

Given a contextual situation with known quantities thal modals ona or mare properties of operations, write a true

aqualtion 1o reprasant tha situation.

Hewe miseh limie do you spend 1eaching andier reviewing this
tapic?

When during the schaal year de you teach this toplc?

Herw impartant is this lopic a8 & prerequisite skil in the grade

you beach ¥

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Mat taught

Mat
impeortant

2-3 limes per year

Fall

Samewhat
impestant

2-3 tmes per
month

Winter

Imporiant

2-3 times par
week

Spring

Vary important
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Horw ieniportant s this lople as & focal skill in the grade you Mat
1each? important

Mat
How developmeritally sgpropriate |8 this topic for the grade aporopriate
you teach ¥

Samewhat
important

Samewhat
apprapriste

Impostant

Vary impartant

Appropriale  Viery appropriate

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Recognize frue and nol rue equations with known numbers using one or more properlies of operations.

Yes, | complately undarstand
| maatly undarstand

Mo, | don't undemntand

Recognize frue and nol rue equations with known numbers using one or more properlies of operations.

Huw misch time do you spend teaching andior reviewing this. 0L BUEAE
topic?
Mot taught

When during the schaal year do you teach this topic?

Mat
Herw iriportant ls this tople a5 & prereguizie skil in the grade impoaant
you beach ¥

Mat
How important s this lopic as & focal skill in the grade you imponan
teach?

Mat
Hew develapmeanitally approprate i this topk for the grade aporopriate
you beach ¥

Additional commaents aboul Maintaining Equality:

Solving for Unknown Values

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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2-3 limes per year

Fall

Samewhat
impartan

Saomewhat
important

Samewhat
apprapriate

2-3 tmes per
month

Winter

Imporant

Impostant

Appropriata

2-3 times par
week

Spring

Wery impartant

Vary impaortant

\ery apgrapriate
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Da you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?
Solve for an unknown value in a frue eguation using a relational definition of the equal sign.
Yag, | complately undarstand

I rsaglly indarstand

Mo, | don't undemntand

Solve for an unknown value in a frue eguation using a relational definition of the equal sign.

2-3 mes par 2-3 limes
Mot taught  2-3 times per year a per

Herw missch time de you spend tesehing andies reviewing this Fonth woek
topic?
Mot taught Fall Winber Spring

When during the schoal year do you teach this topic?

Mat Samewhat
How impartant is this topic as 8 praraquisie kil in the grade  imponant im portant Imponant Very important
you teach ¥

Mat Samewhat
Herw important is this topic as a focal skil in the grade you important important Important Vary important
taach?

Mat Samewhat
Hew developmentally spproprate s this topke for the grade apprapriate Eppropriats Appropriate  Wery appropriate
you teach ¥

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Given a contextual situation modeling a true equation, apply ane or two properlies of operations or property of
equality 1o solve for an unknown value using concrate objects

Yas, | comglately understand
I masily undersiand

Mo, | don't undemntand

Given a contextual situation modeling a true equation, apply ane or two properties of operalions or property of
aquality 1o sehve for an unknown value uging concrete objects

2-3 Wmes par 2-3 times par
Herw misch time do you spend feeching endior reviewing this  MoUtAUDRL - 2-31imes per year month week
taplc?
When dusing the schaal year do you teach this topic? Mot taught Fall Winter Spring

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Howe important ie this topic as a prerequisie skill in the grade

you beach

Hows imiportant ig this topic 88 a focal skil in the grade you
taach?

Howe develapmerntally eppropriate is this topls for the grade
you beach

Qualirics Survey Sofrware

Mot
imporant

Mot
imporant

Mat
approprigts

Samewhat
important

Samewhat
impestant

Samewhat
apprapriate

Impostant

Important

Appropriate

Vary impartant

WVery impastant

Wery
Approgeiate

Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Given a contextual situation modeling a true equation, apply ane or two properties of operalions or a property of
adquality 1o selve for an unknown value in a true equation.

Yes, | complataly understand
1 mmilg.r undersiand

Mo, | don't undemntand

Given a contaxtual situation modeling a true equation, apply ane or bwo properlies of operalions or a property of
aquality to soive for an unknown value in a true equation.

Howe misch tme do you spend 1esching andéor reviewing this

tapie?

Whien dusing the schaol year 8o you teach this topic?

Hows important ig this topic a8 & prerequisile skill in the grads

you beach

Huowe importent je this topic as a focal skil in the grade you
taach?

How developmeritally sgpropriate |8 this topic for the grade
you teach ¥

Mt taught

Mot tavight

Mot
imporant

Mot
imporant

Mt
appropriste

2-3 fimas per year

Fall

Samewhat
impestant

Samewhat
important

Samewhat
appropriste

2-3 tmes per

monih

Winber

Important

Impostant

Appropriate

2-3 times per
week

Spring

WVery impastant

Vary impartant

wary
Approgiate

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Apply one or two properies of oparations or a property of equality to solve for an unknown value in a true equalion.

Yag, | comglately undarstand
I mastly undaratand
hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview
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Mo, | don't undenstand
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Apply one or two properies of oparations or a property of equality to solve for an unknown value in a true equation.

Hows misch tme do you spend 1esching andéor reviewing this
Taple?

When during the schoal year do you teach this topic?

Huorw ieriportant Is this lople as & prerequisite skill in the grade
you teach ¥

Huowe importent je this topic as a focal skil in the grade you
taach?

How devalapmentally sppropriate is this lopic for the grade
you beach ¥

Mot tavight

Mot tavight

Mat
important

Mat
impeetant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
imporant

Samewhat
importan

Samewhat
appropriste

2-3 tmes per

monih

Winber

Important

Impontant

Appropriate

2-3 times per
Week

Spring

WVery impastant

Wery impartant

wary
Approgiate

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Given a contextual situation modeling a true equation, apply decomposilion with ane or two properies of operations
or a properly of eguality to solve for an unknown value using concrete objects.

Yes, | complately understand
1 mmll:.r underatand

Mo, | don't undemntand

Given a contextual situation modeling a true equation, apply decomposilion with ane or two properties of operations
or a property of eguality to solve for an unknown value using concrete objects.

Howe misch tme do you spend tesching andlor reviewing this
tapic?

When dusing the schaal year do you teach thig toplc?

How important |s this topic as & prerequisife skill in the grade
you beach ¥

Hows imiportant ie this topic 88 a focal skil in the grade you
taach?
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Imporant

2-3 times per
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Wery impartant
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Mat Samewhat
Bpproprists appropriate

Appropriate

Approgeiate

Do you understand the knowledge or skills students are expecled o demonstrate based on the statement below?

Given a contextual situation modeling a true equation, apply decomposilion with ane or bwo proparies of oparations
of a properly of eguality to solve for an unknown value in a true eguation.

Yeg, | complately undanstand
I rvaglly inderstand

Mo, | don't undanstand

Given a contextual situation modeling a true equation, apply decomposilion with ane or lwe properiies of operalions
or a preparly of eguality to solve for an unknown value in a true equation.

Hows misch tme do you spend esching andéor reviewing this
Taple?

When dusing the schaol year éo you teach this topic?

Huorw ieriportant Is this lople as & prerequisite skill in the grade
you teach ¥

Howe imiportant ie this topic a8 a focal skil in the grade you
taach?

How developmeritally sgpropriate |8 this topic for the grade
you teach ¥

Mot tavight

Mot taught

Mat
important

Mot
imposant

Mat
apprapriste

2-3 limes per year

Fall

Samewhat
imporant

Samewhat
important

Samewhat
apprapriste

2-3 tmes per

monih

Winter

Imporant

Impostant

Approprista

2-3 times par
Week

Spring

Wery impartant

Vary impartant

\ary apgrapriate

Da you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Apply decomposition with one or two properties of operations or a property of aquality to solve for an unknown value

in & true aquation.

Yes, | comgplately understand
1 mmllg.r underatand

Mo, | don't undemntand
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Apply decomposition with one of two properties of operations of a property of aqualily to soalve for an unknown value
in a true eguation.

2.3 limes per 2.3 times per
How miuch lime do you spend 1eaching andior reviewing this 00 2ught - 2-31mes per year

mionth Wik
topic?
Mot taughi Fall Winber Spring
When during the schaal year g you teach this tapic?
Mat Samewhat
How important ls this lopic 85 & prereguisite skill in the grade important imporiant Imporiant Very impaortant
you beach
Mat Samewhat
Huw iportant ig this lopic as & focal akil in the grade you imporian imporant Imporiant Wery impaortant
taach?
Mat Samewhat
How developmentally appropriate s this topk for the grade eporapriate aponopriste Appropriate  Very appropriate
you beach ¥
Relations

The following skills were developed as part of a learing progression. You will be asked a series of questions related
to classroom instruction on numeric relaticnal reasoning including time spent, perceived impordance, and
appropriateness of specific skills. The same five questions are asked about each skill.

Comparison

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Compare bwo guaniities to find which is moredless using matching and counting stratagies.

Yes, | complately undarstand
| mastly undarstand

Mo, | don't undemntand

Compars bwo guaniities to find which is moredess using matching and counting strategies.

2-3 tmes per 2-3 times par

Herw misch time do you spend tesching endior reviewing this  Mottaught - 2-31imes per year p— sk
topic?
When during the schaal year do you teach this topic? Mot taught Fall Winter Spring
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Mat Samewhat

How impartant is this topic as 8 praraquisite kil in the grade  imponant im portant Important Vary impartant
you beach ¥

Mat Saomewhat
Herw important is this topic as a focal skil in the grade you important important Important Vary important
teach?

Mat Samewhat
Hetw dewvelopmentally eppropriate |s this topic for the grade appropriats apprapriats Appropfists  Very apprapriata
you teach ¥

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the staterment below?

Compare two unspecified waights using balances 1o find which weighs mora/less.

Yes, | comgplately understand
1 mmllg.r underatand

Mo, | don't undemntand

Compare two unspecified waights using balances 1o find which weighs mora/less.

2-3 imes par 2-3 times per

Mot taught  2-3 times per year o vk

Hewe miseh limie do you spend lesching andier reviewing this
tapic?

Mot tavught Fall Wirter Spring
When during the schaal year do you teach this topic?

Mat Samewhat
Horwe imiportant g this lopic as a prerequisiie skill in the grade imporiant imporian Imporiant Vary impartant
you beach

Mat Samewhat
Herw important is this topic as a focal skil in the grade you important important Imporiant Vary important
teach?

Mat Samewhat
Herw develapmentally sppropriate (s this topic for the grade apprapriate apprapriate Approprista  Very apprapriate
you beach

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the statament below?

Compare two quantities to find which ks moredless using mental images.

Yes, | complately undesstand

| mastly understand
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Mo, | don't undemnstand

Compars beo guantities to find which is more/less using mantal images.

2-3 imes par 2-3 times per

Mot taught  2-3 times per year o vk

Hewe miseh limie do you spend lesching andier reviewing this
tapic?

Mot tavught Fall Wirber Spring
When during the schaal year do you teach this topic?

Mat Samewhat
Herw impartant i this topic s & prerequisite skil in the grade important important w1 pastant Very Imporiant
you beach

Mat Samewhat
Herw important is this topic as a focal skil in the grade you important important Imporiant Vary important
teach?

Mat Samewhat
Herw develapmentally sppropriate (s this topic for the grade apprapriate apprapriate Approprista  Very apprapriate
you beach ¥

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the statament below?
Compare two numbars using mental number lines to detarmine which is morafless.
Yas, | complately undarstand

| mastly understand

Mo, | don't undemntand

Compare two numbears using mental number lires 1o determine which is moralless.

Notteught 23 times peryesr 2-3 Wmes par 2-3 times per

How misch Bme do you spend teaching anddor reviewing this monih sk
tapie?
Mot taught Fall Winber Spring

When during the schaal year do you teach this topic?

Mat Samewhat
How mpartant is this opic as & prerequisife skill in the grade important important Important Vary important
you beach ¥

Mat Samewhat
Herw important i this topic as a focal skil in the grads you important im portant Imporiant Vary important
taach?
How developmentally eppropriate |s this topic for the grade Mat Samewhat
you teach? apprapriste appropriate Approgrisla  Very apprapriate
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Do you understand the knowledge or skills students are expacted to demonstrate based an the staterment below?

Compare two numbers using writlen number lines to determine which is moreless.

Yeg, | complately undanstand
I reasdly inderstand

Mo, | don't undenstand

Compare two numbers using written number lines to determine which is morefless.

2.3 mies par
Herw misch time do you spend eaching endior reviewing this  Mottaupht  2-31limes per year menth
tapic?
Mot taught Fall Winter
‘Whien during the sehoal year de you teach this topie?
Mat Samewhat " ol
How impertant is hig topic as a prerequistie skl in the grade  imponant imporiant Mporia
you beach
Mat Samewhat im o
Horwe imiportant is this topic as & focal skil in the grade you imporiant imporian poria
taach?
Mat Samewhat
How developmentally sspropriate |s this topic for the grade. aparopriate Bpprapriate Appropriata
you beach ¥

2-3 times per

Spring

WVery impastant

Wery impartant

\ery apgrapriate

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Compare two numbers using open number lines lo determine which is moralless.

Yag, | comglately undarstand
I mastly understand

Mo, | don't undemntand

Compare two numbers using open number lines lo determine which is moralless.

2-3 tmes per

Mot taught  2-3 timeas per year i

Hows misch tme do you spend esching andéor reviewing this
Taple?
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When during the schaal year 6o you teach this topic? Mot taLight Fall Winter Spring
How imiportant s this topic a5 a prerequizite skill in the grade |m:::m S.;’;;“::t Iniporant Very impartant
you teach ¥

;:h?mt is this topic as & focal skil in the grade you |m:;:m S.;?;“:,:t Imporiant Wery important
H:Jn;:;ﬁ:pmamally sppropriate is this lopic for the grade nwr:ﬂp:rlmg :ﬂ:ﬁ; Appropriate  Very eppropriate
¥

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the staterment below?

Compare wo numbers using symbals: = <.

Yes, | comgplately understand
1 mmllg.r underatand

Mo, | don't undemntand

Compare two numbars using symbols: =, <.

Mot taught  2-3 fimes per year 23 fiman par 2-3 limea per

Herw rriseh tieme oo you spend teaching andior reviewing this o ek
topic?
Mot tavught Fall Wirber Spring

When during the schaal year do you teach this topic?

Mat Samewhat
Herw impartant i this topic s & prerequisite skil in the grade important important w1 pastant Very Imporiant
you beach

Mat Samewhat
Herw important is this topic as a focal skil in the grade you important important Imporiant Vary important
teach?

Mat Samewhat
Herw develapmentally sppropriate (s this topic for the grade apprapriate apprapriate Approprista  Very apprapriate
you beach ¥

Additional commaents aboul Comparisan:
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Ordinality

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Without counting, use tools to find a unit morefless than a given number.

e, | complately undarstand
I rsaglly indarstand

Mo, | don't undenstand

Without counting, use tools to find a unit morefless than a given number.

2.3 times par
Herw misch time do you spend eeching endior reviewing this ~ Mottaught - 2-31imes per year month
topic?
Mot taught Fail Winter
When during the schoal year do you teach this topic?
Mat Samewhat m ol
Herw impartant i this lopic a5 a prerequisite skl in the grade important important pora
you teach ¥
Mat Samewhat i ol
How impertant is this topic as a fosaf skil in the grade you imporiant imponant mpons
taach?
Mat Samewhat
Hew dewelopmentally sgpropriate Is this lopie for the grade aporapriste apgropriate Appropriata
you teach ¥

2-3 times per
Week

Spring

WVery impastant

Vary impartant

\ery apgrapriate

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Withoul calculating, mentally find a unit maoradess than a given number.

Yes, | complately undarstand
| mastly undarstand

Mo, | don't undemntand

Withoul calculating, mentally find a unit moradess than a given number.

Hewe miseh limie do you spend lesching andier reviewing this 2-3 tmes per
topic? Mot taught  2-3 timeas per year i
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Mot tavught Fall Wirier Spring

When during the schaal year do you teach this topic?

Mat Samewhat
How impartant is this topic s 8 praraquisite kil in the grade  imponant im portant Important Vary impadtant
you teach ¥

Mat Saomewhat
Herw important is this topic as a focal skil in the grade you important important Important Vary important
tzach?

Mat Samewhat
Herw developmentally egpropriate s this topic for the grade appropriate appraprigte Appropifisla  Very apprapriata
you teach ¥

Additional commaents about Crdinality:

Transitivity

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Compare two unspacified lengths (a) and (b) to a given referenca length (£) Lo determine which is lenger'shorter (a) of
(b).

Yag, | comglately undarstand
I mastly understand

Mo, | don't undemntand

Compare two unspacified lengths (a) and (b) to a given referance length (c) Lo determine which is longer'shorter (a) or
(b).

Mot lawght  2-3 limeas par year £33 imed por -3 Smaw par

Horw mrisch tme do you spend tesching andior reviewing this Fanth wesk
laple?
Mot taught Fall Winter Spring

When during the schoal year do you teach this topic?

Somewhat
Herw impartant [s this topic 85 & prorequisite skil In the grade MOt impartant important Imgartant Very important
you beach ¥
Hews important ig this topic as a focal skill in the grade you Somewhat
tnach? Mol important piin ’ Imgartant Wary impostant
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Mat

approprate

Somewhat
apropriate

Appropriate  Vary appropriate

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the staterment below?

Order unspecified quantities in a word problam.

Yes, | complately understand
1 mmllg.r underatand

Mo, | don't undemntand

Order unspacified quantities in a word problam.

Herw mieh time do you spend lesching andier reviewing this

tapic?

When during the schaal year do you teach this toplc?

Horwe imiportant g this lopic as a prerequisiie skill in the grade

you beach

Hows imiportant ie this topic 88 a focal skil in the grade you
taach?

Howe develapmerntally eppropriate is this topls for the grade
you beach

Mot taught

Mt taught

Mot
imporiant

Mot
imporant

Mot
appropriale

2-3 lirmes per year

Fall

Samewhat
imporian

Samewhat
impestant

Somewhat
appropriale

2-3 mies par
month

Winter

Imporant

Important

Appropriate

2-3 times per
EE

Spring

Wery impartant

WVery impastant

\ary eggropriaie

Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Order three unspecified weights using balancas.

Yes, | complately undesstand
| maeily understand

Mo, | don't undemntand

Order three unspecified weights using balancas.
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Horwe misch tme do you spend 1esching andéor reviewing this
Taple?

When dusing the schaal year do you teach thig toplc?

How important ig this topic a8 a prerequisile skill in the grade
you beach ¥

Hows imiportant ig this topic 88 a focal skil in the grade you
taach?

How developmentally eppropriate Is this fopk for the grade
you beach ¥

Qualirics Survey Sofrware

Mt taught

Mot taLight

Mot
imporant

Mat
important

Mt
appropriste

2-3 times per year

Fall

Samewhat
important

Samewhat
imporant

Saomewhat
appropriate

2-3 Wmes par

Wintar

Impostant

Imporant

Appropriate

2-3 times per

Spring

Vary impaortant

Wery impartant

ary spgropriate

Do you understand the knowledge or skills students are axpacled o demonstrate based on the statement below?

Order thres numbers using number relationships with tools.

Yeg, | complately undanstand
I reasdly inderstand

Mo, | don't undanstand

Order three numbers using number relationships with lools.

Hore misch tme do you spend 1esching andéor reviewing this
tapic?

Whien dusing the schaol year 8o you teach this topic?

Howe important is this topic a8 a prerequisite skill in the grade
you beach

Herw imipartant is this topic as a focal skill in the grade you
taach?

How denvalapmentally appropriate is this 1opic for the grade
you beach

Mat taught

Mot taLight

Mot
imporiant

Mat
impeortant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
important

Samewhat
impestant

Samewhat
appropriste

2.3 Wmes par

monih

Wintar

Impotant

Imporiant

Appropriate

2-3 times per
WEEK

Spring

Vary impastant

Vary important

\ary spgropriate

Do you understand the knowledge or skills students are expacted to demonstrate based an the staterment below?
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Order three numbers using number ralationships without tools

(.., mantal strategies).
Yag, | complately Undenstand
| mastly understand

Mo, | don't undemntand

Order thres numbers using number relationships without tools
(i.e., mantal strategies).

Mol taught  2-3 imes per year 2-3 tmes per 2-3 limes per

How mmitech lime do you spend 1eaching andior reviewing this moaih weak
taplc?
Mot taught Fall Winber Spring

When dusing the schaal year do you teach this topic?

Mat Samewhat
How impartant is this topic as & prerequisife skil in the grade. important important Impoaiant Very impaant
you beach

Mat Samewhat
How inportant ig this lopic as & focal skl in the grade you imponam important Imponant Very important
taach?

Mat Samewhat
How developmentally appropriate s this topk for the grade eporapriate aponopriste Appropriate  Very appropriate
you beach

Do you understand the knowledge or skills students are expacted to demonstrate based an the staterment below?
Crrder three numbers in a word problem.

e, | complately undarstand
I rvaglly inderstand

Mo, | don't undenstand

Order three numbers in a word problem.

2.3 Gmes per  2-3 limea par
Herw much lime do you spend 1aaching andior reviewing this ~ NOT1BUDAL - 2-31imes per year month week
topic?

Mot taughi Fall Winber Spring
When during the schoal year do you teach this topic?

Hows mportant ig this topic a8 & prerequisite skill in the grade Mt Somewhiat
you beach ¥ important imporian i partant Viery Impariant
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Mat Samewhat
Herw imiportant lg thig topie as & focal skl in the grade yau imponam imporant Impoatant Very impartant
taach?

Mat Samewhat
How developmentally appropriate s this topk for the grade aporapriate aponopriate Appropriate  Very appropriate
you beach ¥

Additional commaents aboul Transitivity:

Representations of Order in Comparison Situations

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the statament below?
Find how much morefless betwaen two quantities wsing matching and counting stralagies.

Yes, | complately undesstand

I masily undersiand

Mo, | don't undemntand

Find how much more/less between two quantities using matching and counting strategies.

2-3 Bmes pear 2-3 times per
How misch Bme do you spend teaching anddor reviewing this MNottaught — 2-3limes per year month week
tapie?

Mot taught Fall Winber Spring
‘When during the schaal year do you teach this topic?

Mat Samewhat
How inportant Is this loplc as & prerequisile skill in the grade important important Imporiant Wery impaortant
you beach

Mat Samewhat
How impartant (s this opic as & facal skl In the grade you important important Impoaant Very important
taach?

Mat Samewhat
How developmentally appropriate s this topk for the grade aporapriate aponopriate Appropriate ey appropriate
you beach
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Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Find how much moreless betwean two quantities using tools.

Yes, | complately undesstand
| maeily understand

Mo, | don't undemntand

Find how much moreless betwean two quantities using tools.

Herw misch time do you spend eeching endior reviewing this oL taUDAt
tapic?
Mot taLight

When during the schaal year do you teach this tapic?

Mat
Howe important is this topic as & prerequisie skill in the grade impestant
you beach ¥

Mat
Herw imipartant s this lopic as & focal skl in the grade you important
teach?

Mat
How devealopmentally appropriate is this fopic for the grade appraprists
you beach

2-3 times per year

Fall

Saomewhat
important

Samewhat
imporant

Saomewhat
appropriate

2-3 Wmes par

Winter

Impostant

Imporant

Appropriate

2-3 times per

Spring

Vary impartant

Wery impartant

ary spgropriate

Do you understand the knowledge or skills students are expecled o demonstrate based on the statement below?

Find how much moreless batween two numbers in a word problerm using looks.

Yeg, | complately undanstand
I reasdly inderstand

Mo, | don't undemntand

Find how much moreless batween two numbers in a word problerm using looks.

Herw misch time do you spend teeching endior reviewing this Mot taUDAt
tapic?

Mot taLight
When during the schaal year do you teach this tapic?
Herw impartant is this topic as a prersquisite kil in the grade Mat
you teach ¥ imporiant
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Impotant
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Mat Samewhat
Herw imiportant ls this topie as & focal skl in the grade you imporam imporiant Impoatant Very impartant
taach?

Mat Samewhat
How developmentally appropriate s this topk for the grade aporapriate aponopriate Appropriate ey appropriate
you beach ¥

Do you understand the knowledge or skills students are axpacled o demonstrate based on the statement below?

Find how much moreless betwean bwo numbers in a word problarm.

Yeg, | complately undanstand
I reasdly inderstand

Mo, | don't undanstand

Find how much moreless between bwo numbers in a word problerm.

2.3 limes per 2.3 times per
Herw misch time do you spend teeching endior reviewing this  MoUtaUDhL - 2-31limes per year

topic?

Mot taight Fall Winber Spring
Whien dusing the schoal year 8o you teach this topie?

Mat Samewhat
Herw impartant is this topic as & prerequisite skill in the grade imporant important Imponam Vary impatant
you beach

Mat Samewhat
Hiow impartant (s this ople a8 & facal skil In the grade you important important Imponant Very important
taach?

Mat Samewhat
How dewelopmentally appropriate s this lopic for the grade appropriats appmpriate Appropriate  Very appropriate
you beach

Do you understand the knowledge or skills students are expacted to demonstrate based an the staterment below?
Compare two numbers to find which is [closest ta/furthest from] a benchmark.

e, | complately undarstand
I rvaglly inderstand

Mo, | don't undenstand
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Compare two numbers to find which is [closest talfurthest from) a benchmark.

Howe misch tme do you spend tesching andlor reviewing this
tapic?

When dusing the schaol year 8o you teach this topic?

How important ig this topic a8 a prerequisile skill in the grade
you beach ¥

Herw imipartant is this topic as & focal skill in the grade you
taach?

Huow developmentally sppropriate is this lopic for the grade
you beach

Additional cammaents aboul these Representations of Order in Comparison Situations:

Composition/Decomposition

Mt taught

Mot taLight

Mot
imporant

Mat
impeortant

Mt
appropriste

2-3 times per year

Fall

Saomewhat
important

Samewhat
impoatant

Saomewhat
appropriste

2.3 Wmes par

monih

Wintar

Impostant

Imporiant

Appropriate

2-3 times per
WEEK

Spring

Vary impaortant

Vary important

\ary spgropriate

The following skills were devalopad as part of a learming progression. You will be asked a series of questions related
to classroom instruction on numeric ralational reasoning including time spent, perceived imparlance, and

appropriateness of specific skills. The same five guestions are asked about each skill.

Compaosition

Do you understand the knowledge or skills studenis are expacted to demanstrate based an the statament below?

Composa a numbar with single objects.

Yes, | complately understand
| maeily understand

Mo, | don't undemntand

Compose a numbar with single objects.
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Horwe misch tme do you spend 1esching andéor reviewing this
Taple?

When dusing the schaal year do you teach thig toplc?

How important ig this topic a8 a prerequisile skill in the grade
you beach ¥

Hows imiportant ig this topic 88 a focal skil in the grade you
taach?

How developmentally eppropriate Is this fopk for the grade
you beach ¥

Qualirics Survey Sofrware

Mt taught

Mot taLight

Mot
imporant

Mat
important

Mt
appropriste

2-3 times per year

Fall

Samewhat
important

Samewhat
imporant

Saomewhat
appropriate

2-3 Wmes par

Wintar

Impostant

Imporant

Appropriate

2-3 times per

Spring

Vary impaortant

Wery impartant

ary spgropriate

Do you understand the knowledge or skills students are axpacled o demonstrate based on the statement below?

Composa a numbar with two parts.

Yeg, | complately undanstand
I reasdly inderstand

Mo, | don't undanstand

Compose a numbar wilh two parts.

Hore misch tme do you spend 1esching andéor reviewing this
tapic?

Whien dusing the schaol year 8o you teach this topic?

Howe important is this topic a8 a prerequisite skill in the grade
you beach

Herw imipartant is this topic as a focal skill in the grade you
taach?

How denvalapmentally appropriate is this 1opic for the grade
you beach

Mat taught

Mot taLight

Mot
imporiant

Mat
impeortant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
important

Samewhat
impestant

Samewhat
appropriste

2.3 Wmes par

monih

Wintar

Impotant

Imporiant

Appropriate

2-3 times per
WEEK

Spring

Vary impastant

Vary important

\ary spgropriate

Do you understand the knowledge or skills students are expacted to demonstrate based an the staterment below?
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Composa a number with three or more parts.

Yas, | comglately understand
I masily undersiand

Mo, | don't undemntand

Composa a number with three or more parts.

Notteught 23 times peryesr 2-3 mies par 2-3 times per

How misch Bme do you spend teaching anddor reviewing this manih week
taple?
Mot taught Fall Winter Spring

When during the schoal year o you teach this topic?

Mat Samewhat
How impartant Is this lopic as 8 prerequisite skill In the grade  imporant important Imporant  Very impartant
you beach

Mat Samewhat
Herw important i this topic as a focal skil in the grads you important important Imporiant Vary important
teach?

Mat Samewhat
How developmentally spproprate |s this topic for the grade Bppropriste appropriate Appropriate Very apprapriate
you beach

Do you understand the knowledge or skills studenis are expacted to demonstrate based an the staterment below?

Composa a number with two or more parls using different number combinations.

Yes, | complately undesstand
| maeily understand

Mo, | don't undemntand

Compose a number wilh two of more parls using different number combinations.

Mol taught  2-3 imes per year 2-3 tmes par 2-3 limea per

How much Bime do you spend leaching andior reviewing this micath week
topic?

Mot taight Fall Winber Spring
When during the schaal year do you teach this topic?

Mat Saomewhat

How impartant is this topic as & prerequisife skil in the grade. important important Important Vary important
you beach ¥
Herw iviportant ls this tople as & facal skil in the grade you Mt Samewhat Impoatant WVery iripartant
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teach? imporant imporant
Mat Samewhat

Hew developmentally spproprate s this topke for the grade apprapriate Eppropriats Appropriate  Wery appropriate

you teach ¥

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?
Compose a number with two or more pars using concepts of place value.

Yes, | comgplately understand
1 mmil:.r underaiand

Mo, | don't undemntand

Compose a number with two or more pars using concepts of place value.

Notteught 23 timee peryser 2-3 imes per 2-3 times per

Hew misch Bime de you spend lesching sndior reviewing this monih wesk
tapic?
Mot tavught Fall Wirter Spring

When during the schoal year do you teach this topic?

Mat Samewhat
How impartant ig this lopic a8 & prerequiste skl in the grade imporian important Imponant Very important
you beach

Mat Samewhat
Herw important is this topic as a focal skil in the grade you important important Imporiant Vary important
taach?

Mat Samewhat
Herw develapmentally sppropriate (s this topic for the grade apprapriate apprapriate Approprista  Very apprapriate
you beach

Additional commaents aboul Composition:

Decomposition
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Da you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?
Decompose a number info two parts.
Yag, | complately undarstand

I rsaglly indarstand

Mo, | don't undemntand

Decompose a number info two parts.

2-3 mes par 2-3 limes
Mot taught  2-3 times per year a per

Herw missch time de you spend tesehing andies reviewing this Fonth woek
topic?
Mot taught Fall Winber Spring

When during the schoal year do you teach this topic?

Mat Samewhat
How impartant is this topic as 8 praraquisie kil in the grade  imponant im portant Imponant Very important
you teach ¥

Mat Samewhat
Herw important is this topic as a focal skil in the grade you important important Important Vary important
taach?

Mat Samewhat
Hew developmentally spproprate s this topke for the grade apprapriate Eppropriats Appropriate  Wery appropriate
you teach ¥

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?
Decompose a number info two parts using equipariitioning.

Yes, | complately understand
1 mmll:.r underatand

Mo, | don't undemntand

Decomposa a numbser into two parts using aguipanitioning.

Notteught 23 timee peryser 2-3 imes per 2-3 times per

Horw mrisch tme do you spend tesching andior reviewing this Fricath wesk
laple?

Mot tavught Fall Wirber Spring
When during the schaal year do you teach this topic?
Horw eriportant s this lople as a prerequisite skill in the grade Mat Samewhat Imponant Weary impotant
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you beach ¥

Horws important ie this topic as a focal skil in the grade you
taach?

How developmentally sppropriate is this lopic for the grade
you beach ¥

Qualirics Survey Sofrware

imporant

Mat
impeortant

Mat
appropriste

impostant

Samewhat
impoatant

Samewhat
aporopriate

Imporant

Wery impartant

Approprigle  Very spgropriate

Do you understand the knowledge or skills students are axpacled o demonstrate based on the statement below?

Decompose a number into three or mare parts,

e, | complately undarstand
I reasdly inderstand

Mo, | don't undenstand

Decompose a numbaer inlo three or mare parts.

Hore misch tme do you spend 1esching andéor reviewing this

tapic?

Whien dusing the schaol year 8o you teach this topic?

Howe important is this topic a8 a prerequisite skill in the grade

you beach

Herw imipartant is this topic as a focal skill in the grade you
taach?

How develapmentally sppropriate is this lopc for the grade
you beach

Mat taught

Mot taught

Mot
imporiant

Mat
impeortant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
important

Samewhat
impestant

Samewhat
appropriste

2.3 Wmies par

monih

Wirtbar

Impotant

Imporiant

Appropriste

2-3 times per
WEEK

Spring

Vary impastant

Vary important

Vary spgropriate

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Decompose a number up 1o 25 inlo three of more parts using equipartitioning.

e, | complately undarstand
I rvaglly inderstand

Mo, | don't undenstand
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Decompose a number up 1o 25 inlo three of more parts using equipartitioning.

Hows misch tme do you spend 1esching andéor reviewing this
Taple?

Whien dusing the schaol year 8o you teach this topic?

Huorw ieriportant Is this lople as & prerequisite skill in the grade
you teach ¥

Herw imipartant is this topic as a focal skill in the grade you
taach?

How devalapmentally sppropriate is this lopic for the grade
you beach ¥

Mat taught

Mot tavight

Mat
impertant

Mat
impeetant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
imporant

Samewhat
importan

Samewhat
appropriste

2.3 Wmes par

Winber

Impostant

Imporant

Appropriate

2-3 times per

Spring

Vary impaortant

Wery impartant

\ery apgrapriate

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Decompose a numbaer into bwo or mare parls using diferant number combinations.

Yes, | complately undarstand
| mastly undaratand

Mo, | don't undemntand

Decompose a numbar into two or mare pars using differant numbaer combinations.

Hows misch tme do you spend esching andéor reviewing this
Taple?

When dusing the schaol year éo you teach this topic?

Horw iriportant is this lople as & prerequisite skill in the grade
you teach ¥

Howe imiportant ie this topic a8 a focal skil in the grade you
teach?

Horw developmeritally sgpropriate g this lopic for the grade
you teach ¥
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Mot taLight

Mt taught

Mat
impoaant

Mot
imporant

Mat
apprapriste

2-3 limes per year

Fall

Samewhat
importan

Samewhat
important

Samewhat
apprapriate

2-3 tmes per

monih

Winter

Imporant

Impostant

Appropriata

2-3 times par
Week

Spring

Wery impartant

Vary impartant

\ery apgrapriate
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Da you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Decomposa a numbar with bwo or more parts using concepls of place value.

e, | complately undarstand
I rsaglly indarstand

Mo, | don't undemntand

Decompose a numbar with two or more parts using concepls of place value.

Horwe miseh e do you spend lesching andéor reviewing this
Taple?

When during the schoal year do you teach this topic?

Horw iriportant s this lople as & prerequisite skill in the grade
you teach ¥

Huowe important je this topic as a focal skil in the grade you
teach?

Horw developmeritally sgpropriate g this lopic for the grade
you teach ¥

Additional commaents aboul Decomposilion

Mot taLight

Mt taught

Mat
impoaant

Mot
imporant

Mat
Bppropriste

Applying and Representing Composition and Decomposition

2-3 limes per year

Fall

Samewhat
impartan

Saomewhat
important

Samewhat
apprapriate

2-3 tmes per

Winter

Imporant

Impostant

Appropriata

2-3 times per

Spring

Wery impartant

Vary impartant

\ery apgrapriate

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Given one parl of a number, ientify the missing part.

e, | complately undarstand
I rvaglly inderstand

Mo, | don't undenstand
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Given one parl of a number, identify the missing part.

Hows misch tme do you spend 1esching andéor reviewing this
Taple?

Whien dusing the schaol year 8o you teach this topic?

Huorw ieriportant Is this lople as & prerequisite skill in the grade
you teach ¥

Herw imipartant is this topic as a focal skill in the grade you
taach?

How devalapmentally sppropriate is this lopic for the grade
you beach ¥

Qualirics Survey Sofrware

Mat taught

Mot tavight

Mat
impertant

Mat
impeetant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
imporant

Samewhat
importan

Samewhat
appropriste

2.3 Wmes par

Winber

Impostant

Imporant

Appropriate

2-3 times per

Spring

Vary impaortant

Wery impartant

\ery apgrapriate

Do you understand the knowledge or skills students are axpacted to demanstrats based an the statarment below?

Given a unit, identify the missing part.

Yes, | complately undarstand
| mastly undaratand

Mo, | don't undemntand

Given a unit, identify the missing part.

Hows misch tme do you spend esching andéor reviewing this
Taple?

When dusing the schaol year éo you teach this topic?

Horw iriportant is this lople as & prerequisite skill in the grade
you teach ¥

Howe imiportant ie this topic a8 a focal skil in the grade you
teach?

Horw developmeritally sgpropriate g this lopic for the grade
you teach ¥
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Mot taLight

Mt taught

Mat
impoaant

Mot
imporant

Mat
apprapriste

2-3 limes per year

Fall

Samewhat
importan

Samewhat
important

Samewhat
apprapriate

2-3 tmes per

monih

Winter

Imporant

Impostant

Appropriata

2-3 times par
Week

Spring

Wery impartant

Vary impartant

\ery apgrapriate
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Da you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?
Given one parl of a number, identify bwo or more missing paris.
Yag, | complately undarstand

I rsaglly indarstand

Mo, | don't undemntand

Given one parl of a number, identify bwo or more missing paris.

2-3 mes par 2-3 limes
Mot taught  2-3 times per year a per

Herw missch time de you spend tesehing andies reviewing this Fonth woek
topic?
Mot taught Fall Winber Spring

When during the schoal year do you teach this topic?

Mat Samewhat
How impartant is this topic as 8 praraquisie kil in the grade  imponant im portant Imponant Very important
you teach ¥

Mat Samewhat
Herw important is this topic as a focal skil in the grade you important important Important Vary important
taach?

Mat Samewhat
Hew developmentally spproprate s this topke for the grade apprapriate Eppropriats Appropriate  Wery appropriate
you teach ¥

Do you understand the knowledge or skills students are expacted to demonstrate based on the staterment below?

Given ona parl of a number, identify bwo or more missing parls using different number combinations.

Yes, | complately understand
1 mmll:.r underatand

Mo, | don't undemntand

Given cna part of a number, identify bwo or more missing parts using different number combinations.

Notteught 23 timee peryser 2-3 imes per 2-3 times per

Horw mrisch tme do you spend tesching andior reviewing this Fricath wesk
laple?

Mot tavught Fall Wirber Spring
When during the schaal year do you teach this topic?
Horw eriportant s this lople as a prerequisite skill in the grade Mat Samewhat Imponant Weary impotant
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you beach ¥

Horws important ie this topic as a focal skil in the grade you
taach?

How developmentally sppropriate is this lopic for the grade
you beach ¥

Qualirics Survey Sofrware

imporant

Mat
impeortant

Mat
appropriste

impostant

Samewhat
impoatant

Samewhat
aporopriate

Imporant Very impadtant

Approprigle  Very spgropriate

Do you understand the knowledge or skills students are axpacled o demonstrate based on the statement below?

Write an expression to rapresent the decomposition of a number.

e, | complately undarstand
I reasdly inderstand

Mo, | don't undenstand

Write an expression to represent the decomposition of a number.

Hore misch tme do you spend 1esching andéor reviewing this
tapic?

Whien dusing the schaol year 8o you teach this topic?

Howe important is this topic a8 a prerequisite skill in the grade
you beach

Herw imipartant is this topic as a focal skill in the grade you
taach?

How denvalapmentally appropriate is this 1opic for the grade
you beach

Mat taught

Mot taLight

Mot
imporiant

Mat
impeortant

Mt
appropriste

2-3 limes per year

Fall

Samewhat
important

Samewhat
impestant

Samewhat
appropriste

2.3 Wmes par 2-3 times per

Winber Spring

Impotant ‘ary important

Imporiant Vary important

Approprigle  Very spgropriate

Additional commants about Applying and Represanting Compaosition and Decomposition:

Ending Thank You
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Thank you for your participation! Would you like your name 1o be entered into a drawing to win a $25 Amazon gift
cards?

Yas

Mo, subrmit witheat entaring drawing.

Flease fill oul the following information so we may contact you if you win a gift card.

Mame (First Lasty
Ernail

Phome Number?

hitpsctsmus azll gualrics com/QUBEdiiSection' Ajax GetSurvey PrintPreview



Appendix B — Respondents use of Manipulatives

Learning Progression

. Composition/ Properties of Total
Relations . .
Decomposition Operations

% N % N % N % N
Interlocking cubes 82.6 76 80.0 72 76.1 70 79.6 218
Base ten blocks/rods 89.1 82 80.0 72 81.5 75 83.6 229
Number lines 93.5 86 86.7 78 97.8 90 92.7 254
Balances 29.3 27 31.1 28 30.4 28 303 83
Fraction strips 533 49 38.9 35 43.5 40 453 124
Other:
10’s Frames 5.43 5 5.56 5 2.17 2 438 12
100’s Charts 3.26 3 4.44 4 1.09 1 2.92 8
2D/3D Shapes 4.35 4 3.33 3 3.26 3 3.65 10
Anchor Charts 1.09 1 .000 0 .000 0 365 1
Counting Manipulatives 6.52 6 4.44 4 10.9 10 7.30 20
Calendars .000 0 .000 0 2.17 2 730 2
Clocks 3.26 3 .000 1 2.17 2 219 6
Coins 3.26 3 2.22 2 2.17 2 2.55 7
Dice 4.35 4 2.22 2 3.26 3 328 9
Dominos 1.09 1 .000 0 2.17 2 1.09 3
Fraction Circles/Tiles 1.09 1 1.11 1 .000 0 730 2
Geo Blocks .000 0 1.11 1 .000 0 .365 1
Inch/cm Cubes 2.17 2 .000 0 1.09 1 1.09 3
Links 1.09 1 .000 0 .000 0 365 1
Math Racks 1.09 1 .000 0 .000 0 365 1
Math Strategies .000 0 1.11 1 .000 0 365 1
Mont. Golden Beads .000 0 1.11 1 .000 0 365 1
Multiplication Tables 1.09 1 .000 0 .000 0 365 1
Number Chart 1.09 1 .000 0 2.17 2 1.09 3
Part Part Total .000 0 1.11 1 1.09 1 730 2
Pattern Blocks 2.17 2 1.11 1 .000 0 1.09 3
Place Value Blocks/Disks 3.26 3 1.11 1 1.09 1 1.46 4
Play Money 2.17 2 1.11 1 3.26 3 219 6
Playing Cards .000 0 .000 0 1.09 1 .365 1
Real-Objects .000 0 .000 0 1.09 1 .365 1
Rekenreks 2.17 2 3.33 3 4.35 4 328 9
Rulers 3.26 3 1.11 1 1.09 1 146 4
Sequin Board .000 0 1.11 1 .000 0 365 1
Space Figures 2.17 2 2.22 2 .000 0 146 4
Spinners .000 0 .000 0 1.09 1 365 1
STEM items 1.09 1 .000 0 .000 0 365 1
Strip Diagrams 1.09 1 1.11 1 .000 0 730 2
Tape Measures .000 0 .000 0 1.09 1 365 1
Toys .000 0 1.11 1 .000 0 .365 1
White Boards .000 0 1.11 1 1.09 1 730 2
Word Wall 1.09 1 .000 0 .000 0 .365 1
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Appendix C — Developmentally Appropriateness Tables

Relations: Developmental appropriateness of skill statement by grade level

Skill Grade Not Somewhat . Very Fisher’s
N . } Appropriate . Test
Statement Level Appropriate Appropriate Appropriate Results
K 15 0 1 5 9 p=.99
1 25 0 2 7 16
Ala 2 23 1 1 7 14
3 25 0 3 8 14
K 15 1 1 6 7 p=.13
1 25 3 3 14 5
A.lb 2 24 3 6 10 5
3 25 0 10 10 5
K 15 4 2 6 3 p=.16
1 25 5 6 9 5
Ale 2 23 1 2 15 5
3 24 0 4 14 6
K 14 3 4 5 2 p=.12
1 23 7 4 6 6
R 2 23 1 5 13 4
3 23 1 3 10 9
K 15 2 0 8 5 p=.52
1 24 0 1 10 13
Ale 2 23 0 1 13 9
3 22 0 1 11 10
K 13 6 5 0 2 p <.001
1 24 2 6 9 7
Alf 2 23 1 2 13 7
3 23 1 4 10 8
K 15 5 6 3 1 p <.001
1 23 0 2 8 13
Alg > 23 0 0 10 13
3 23 0 0 6 17
K 15 1 2 7 5 p=.98
1 23 4 2 10 7
A2a 2 22 3 2 9 8
3 21 4 1 7 9
K 13 1 4 3 5 p=.40
1 22 4 2 9 7
A2b 2 21 0 3 12 6
3 23 3 3 8 9
K 15 1 3 6 5 p=.76
Ala 1 21 1 2 12 6
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14

22
22
11

20

p=.33

22
21

A3Db

10

p=.87

14
22
20

A3.c

20

p=.21

12
21

10
14
10

21

A3d

21

p=.01

13
21

13

21

Ale

11

21

.046

p:

14
20

11

19
22

A3f

10

p=.9%4

15
20

20

Ada

21

p=.20

13
20

11

14

22
21

A4Db

10

p=.4l

15
20

12

11

21

Ad.c

10

21

p=.06

15
20

10

21

A4d

12

22

p <.001

14
21

10
11

20

Ade

14

22
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Composition/Decomposition: Developmental appropriateness of skill statement by grade level

Skill Grade Not Somewhat . Very Fisher’s
N . . Appropriate . Test
Statement Level Appropriate Appropriate Appropriate Results
K 26 0 0 6 20 p=.047
1 23 2 3 9 9
B.>a 2 19 1 5 6 7
3 21 1 4 7 9
K
1
B.5.b )
3
K 25 13 6 4 2 p <.001
1 21 1 6 7 7
B.>.c 2 18 0 3 3 12
3 21 0 4 7 10
K 26 6 6 10 4 p=.049
1 21 0 3 8 10
B.>.d 2 18 0 3 5 10
3 21 1 3 6 11
K 22 8 7 3 4 p <.001
1 22 1 2 9 10
B3.e 2 19 1 0 3 15
3 20 0 0 7 13
K 25 2 6 8 9 p=.07
1 21 0 1 10 10
B.6.a > 170 3 4 10
3 19 0 1 3 15
K 14 4 3 4 3 p=.22
1 18 2 5 5 6
il 2 11 0 2 1 8
3 14 1 1 4 8
K 25 15 5 2 3 p <.001
1 18 3 5 12 1
B.6.c 2 171 2 4 10
3 18 1 1 6 10
K 17 14 2 1 0 p <.001
1 16 3 5 7 1
B.6d > 171 I 5 6
3 15 1 3 4 7
K 23 4 6 9 4 p=.01
1 21 2 4 11 4
B.6.c 2 17 0 1 5 11
3 17 1 0 6 10
B.6.f K 19 11 2 5 1 p <.001
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1 20 0 4 7 9
2 16 0 0 4 12
318 0 2 6 10
K 23 4 6 8 5 p=.002
119 1 1 10 7
B.7.a 2 16 1 3 ] 11
318 0 1 3 14
K 19 7 5 3 4 p <.001
1 20 1 7 7 5
B.7.b 2 15 0 1 2 12
318 0 1 4 13
K 19 12 3 4 0 p <.001
1 18 3 4 9 2
B.7.¢ 2 16 2 ] 5 8
318 1 2 5 10
K 19 13 2 4 0 p <.001
1 19 5 6 6 2
B.7d 2 18 2 4 1 9
318 2 2 5 9
K 20 6 5 5 4 p=.02
1 20 3 4 7 6
LA 2 17 1 ] 5 10
3 18 1 0 4 13

Properties of Operations: Developmental appropriateness of skill statement by grade level

Skill Grade Not Somewhat . Very Fisher’s
N . . Appropriate . Test
Statement Level Appropriate Appropriate Appropriate Results

K 19 2 0 7 10 p=.16
1 26 0 5 9 12

C8a 2 23 1 6 10 6
3 20 0 5 8 7
K 19 3 3 6 7 p=.16
1 26 1 2 11 12

C8b 2 22 0 2 12 8
3 20 0 5 4 11
K 19 7 3 3 6 p=.09
1 25 1 4 12 8

C8c 2 21 1 5 11 4
3 20 3 3 7 7
K 18 7 4 3 4 p=.15
1 23 2 6 10 5

C38.d 2 19 3 2 11 3
3 20 3 3 6 8

C.8.e K 19 6 6 5 2 p=.10
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10

22

19
19
18
21

10

p=.03

11

19
19
17
21

C..f

p=.79

19
18
19
22

Cl.¢g

p=.99

19
18
19
22

C.9.a

p=.12

19
19
19
21

C9b

p=.11

12

19
19
19
21

CI9.c

p=.10

13

19
18
15
19
15
17
14
20

C9d

p=.37

C.10.a

p=.33

16
17
17
19
18
17
17
19
17
17
16
20

C.10.b

.004

p:

10

C.10.c

p <.001

11

12

C.10d

10

p=.37

10

C.lla
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2 15 3 5 6 1
3 17 1 5 7 4
K 17 6 1 7 3 p=.14
1 19 4 2 12 1
CILb 2 18 4 3 7 4
3 17 1 5 5 6
K 17 8 4 3 2 p=.38
1 18 6 2 9 1
Clle 2 16 5 4 5 2
3 16 3 2 6 5
K 15 8 2 3 2 p=.21
1 19 5 3 10 1
C.I1.d 2 17 5 5 4 3
3 16 2 3 6 5
K 17 4 4 3 6 p=.48
1 17 3 3 9 2
Clle 2 17 3 5 4 5
3 16 2 2 5 7
K 16 9 1 4 2 p=.09
1 17 5 4 8 0
CILE 2 17 5 5 3 4
3 16 4 1 7 4
K 15 9 0 4 2 p=.04
1 16 4 4 8 0
Clle 2 16 5 5 3 3
3 17 3 4 5 5
Relations: Mean developmental appropriateness of skill statement by grade level
Grade ANOVA Results
K 1 2 3 F-Statistic p-value
A.l.a 2.5(.64) 2.6(.65 2.5(79) 24(71) F(3,84)=.139 .94
A.lb 23(.88) 1.8(.90) 1.7(95) 1.8(.76) F(3,85)=1.36 .26
A.lc 1.5(1.1) 1.6(1.0) 2.0(.71) 2.1(.65) F(3,83) =2.45 .07
A.ld 1.4(1.0) 1.5(1.2) 1.9(76) 2.2(.83) F(3,79)=2.73 .05*
Ale 2.1(.96) 2.5(.59) 23(57) 2.4(59) F(3,80)=1.37 26
A.l.f 85(1.1) 1.9(95 2.1(76) 2.1(.85) F(3,79) =6.80 .000%**
Al.g 1.0 (.93) 2.5(.67) 2.6(.51) 2.7(45) F(3,80) =26.9 .000%**
A2a 2.1(.88) 1.9(1.1) 2.0(1.0) 2.0(1.1) F(3,77)=.126 .94
A2b 1.9(1.0) 19(1.1) 2.1(.65) 2.0(1.0) F(3,75)=.322 .81
Ala 23(87) 22(71) 2.0(79) 1.8(1.1) F(3,65) = .808 49
A3b 1.3(90) 1.8(1.0) 1.9(93) 2.0(L.1) F(3,68) =.289 29
A3.c 1.6 (85) 1.4(1.1) 1.5(94) 1.6(.88) F(3,72)=.182 91
A3.d 1.5(.90) 2.0(.84) 2.1(.57) 2.1(.83) F(3,71)=1.97 13
Alde 1.2(1.0) 1.9(94) 2.0(63) 2.3(.80) F(3,72) =4.67 .005%*
A3.f 1.1(1.3) 1.5(1.1) 2.1(.78) 2.0(.84) F(3,71) = 3.88 013*
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Ada  |19(70) 23(72) 2.0(86) 2.1(.85) F(3,73)=.506 .68
Adb | 1.8(99) 23(64) 22(59) 2.1(1.0) F3,72)=.709 .55
Adc 1.7(1.0)  22(62) 22(68) 2.1(91) F3,73)=123 31
Add | 1.5(1.1) 22(81) 24(67) 2.4(58) F(3,74)=436  .007**
Ade | .86(1.0) 1.7(1.0) 1.9(79) 23(.55) F(3,73) =823  .000%**

Note: Developmental appropriateness was reported on a 4-point scale (0 = Not appropriate, 1 =
Somewhat appropriate, 2 = Appropriate, 3 = Very appropriate).

Composition/Decomposition.: Mean developmental appropriateness of skill statement by grade

Skill Grade ANOVA Results

Statement K 1 2 3 F-Statistic p-value

B5a | 28(43) 2.1(95) 2.0(94) 2.1(91) F(3,85)=4.46  .006**
B.5b
BSc  [.80(1.0) 2.0(92) 25(79) 23(.78) FG3,81)=16.6  .001%%*
BS5d | 1.5(1.0) 23(73) 24(78) 2.3(.90) F(3,82)=5.96  .001%**
B.5.c L1(1.1)  23(83) 27(75) 2.7(49) F(3,79)=15.9  .001%**
B.6a |20(98) 24(60) 24(80) 2.7(.56) F3,78)=3.87  .01*
B.6.b 14(12) 1.8(1.0) 2.5(82) 2.4(93) F(3,53)=3.32  .03*
B.6c | .72(1.1) 15(81) 24(93) 2.4(85) F(3,77)=155  .000%**
B.6d | .24(56) 1.4(89) 22(93) 2.1(.99) F(3,57)=18.6  .000%**
B.6.e 1.6(.99) 1.8(.88) 2.6(.62) 2.5(.80) F(3,74)=6.74  .000%**
B.6f  |.79(1.0) 23(79) 2.8(45) 2.4(.70) F(3,69)=22.6  .000%**
B.7.a 1.6(1.0) 22(79) 24(1.0) 2.7(57) F(3,72)=5.75  .000**
B.7b 12(12) 1.8(89) 2.7(59) 2.7(59) F(3,68)=12.6  .000%**
B.7c |.58(84) 1.6(92) 22(1.0) 2.3(91) F(3,67)=13.6  .000%**
B.7d | .53(84) 13(99) 2.1(1.2) 22(1.0) F(3,68) =104  .000%**
B.7.c 14(1.1) 18(1.1) 24(87) 2.6(78) F(3,71)=6.54  .000%**

Note: Developmental appropriateness was reported on a 4-point scale (0 = Not appropriate, 1 =
Somewhat appropriate, 2 = Appropriate, 3 = Very appropriate).

Properties of Operations: Mean developmental appropriateness of skill statement by grade level

Skill Grade ANOVA Results

Statement K 1 2 3 F-Statistic p-value

C8a |23(95) 23(78) 19(85) 2.1(79) F(3,84)=1.06 .37
C.8.b 1.9(1.1) 23(79) 23(63) 2.3(86) F3,83)=1.10 .35
C.8.c 14(13) 2.1(81) 1.9(79) 1.9(1.1) F381)=1.62 .19
C8d |1.2(12) 1.8(90) 1.7(93) 2.0(L.1) F3,76)=1.72 .17
C.8.e 1.2(1.0)  1.7(95) 1.7(.89) 2.3(.93) F(3,75)=433  .007**
C8f |.67(91) 17(L.1) 16(1.1) 17(1.2) F(3,73)=4.24  .008**
C8g |1.1(12) 16(1.1) 1.6(1.1) 18(L.1) F(3,69)=132 28
C9a |2.0(88) 1.8(85 1.7(95) 2.0(91) F(3,74)=.557 .65
C.9.b 14(1.1) 2.0(79) 1.6(1.1) 2.2(.79) F(3,75)=2.68  .053
C9c |.79(1.1) 1.7(1.1) 1.6(1.2) 1.9(.99) F3,74)=3.74  .01*
Cod |.58(96) 14(1.1) 15(1.2) 1.6(L1) F(3,73)=343  .02%
C.10a |.73(96) 14(1.0) 1.0(1.1) 1.6(LI) F(3,62)=233 .08
C.10b | .64(84) 12(93) 1.1(L.1) 1.6(1.2) F(3,63)=243 .07
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C.10c | .82(1.1) 1.5(96) 15(1.3) 2.0(71) F(3,67)=3.60  .02%
C.10d | .71(1.0) 1.6(.76) 1.8(97) 2.1(.66) F(3,66)=7.67  .000%**
C.lla |12(1.2) 1.6(99) 13(90) 1.8(.88) FG3,64)=134 27
C.11b | 1.1(1.0) 1.4(86) 12(89) 1.4(.67) F3,53)=.541 .66
C.llc |.67(82) 12(95 1.0(.88) 1.3(.90) F3,53)=126 .30
C.11.d | .62(87) 1.3(89) .93(83) 1.4(81) F3,52)=2.12 .11
Clle |.91(83) 14(83) 1.1(79) 1.3(87) F(3,43)=.902 .45

Note: Developmental appropriateness was reported on a 4-point scale (0 = Not appropriate, 1 =

Somewhat appropriate, 2 = Appropriate, 3 = Very appropriate).

64



Appendix D — Focal Skills Tables

Relations: Importance of skill statement as a focal skill by grade level

Skill Grade Not Somewhat Very Fisher’s
N Important Test
Statement ~ Level Important Important Important
Results
1 25 0 0 11 14
A.lla ) 55 X A 0 o
3 25 0 6 14 5
K 15 2 5 7 1 p=.63
1 25 5 8 8 4
A.lb ) 4 " . ; )
3 25 4 13 5 3
K 15 4 1 6 4 p=.45
1 25 5 4 11 5
A.l.c ) 3 5 ; 5 ;
3 24 1 5 11 7
1 23 5 6 6 6
A.ld ) 3 | o o .
3 23 1 3 9 10
K 15 2 1 6 6 p=.42
1 24 0 1 9 14
A.le ) ” 0 5 . 0
3 22 0 2 6 14
K 13 8 3 0 2 p <.001
1 24 2 6 6 10
A.lf ) 23 . 3 5 ;
3 23 2 1 11 9
K 15 7 5 1 2 p <.001
1 23 1 2 8 12
Alg 2 23 0 0 10 13
3 23 0 0 6 17
K 15 1 2 7 5 p=.99
1 23 4 3 8 8
A2.a ) ” 3 5 . ;
3 21 4 3 8 6
1 22 4 1 10 7
A2b ) 51 0 3 10 .
3 23 4 4 8 7
A3a ) ’1 | . o s
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11

22
21

p=.14

11
20
20

11

11

A3Db

p=.66

14
22
20
20

A3.c

p=.33

12

21

10
13

21

A3d

21

p=.03

13

21

10

21

Ale

10

21

p <.001

14

20

13
11

19
22

A3f

p=.90

15
20
21

10

Ada

21

p=.47

13
20
21

13

A4Db

21

p=.24

15
20
21

10

11

Ad.c

11

21

.005

p:

15
20
21

12
12

A4d

10

22

p <.001

14

21

10
13

20
22

Ade
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Composition/Decomposition.: Importance of skill statement as a focal skill by grade level

Skill Grade Not Somewhat Very Fisher’s
N Important Test
Statement  Level Important Important Important
Results
K 26 0 1 19 p=.06
] 23 2 3 11 7
B3a 2 19 3 4 8
3 21 ] 3 8 9
K
B.5.b !
5. 5
3
K 25 15 5 1 4 p <.001
] 21 3 4 8 6
B.3.c 2 18 0 1 3 14
3 21 | ] 10 9
K 26 6 5 8 7 p=.01
] 21 0 4 8 9
B.5.d 2 18 0 1 4 13
3 21 0 1 11 9
K 22 8 7 3 4 p<.001
1 22 ] 3 9 9
Bie 2 19 0 0 3 16
3 20 0 0 5 15
K 25 ] 4 8 12 p=20
] 21 0 ] 11 9
B.6.a 2 20 0 3 3 11
3 19 0 ] 4 14
K 14 4 3 5 2 p=.19
] 18 2 5 7 4
B.6.b 2 11 0 2 3 6
3 14 0 2 4 8
K 25 15 5 2 3 p<.001
1 21 3 5 12 ]
B.6.c 2 17 1 3 3 10
3 18 ] 2 5 10
K 17 14 2 1 0 p<.001
1 16 3 5 6 2
B.6.d 2 13 ] 1 4 7
3 15 | 2 4 8
K 23 4 6 6 7 p=.007
] 21 | 3 13 4
B.6.e 2 17 0 2 4 11
3 17 0 0 9 8
B.6.f K 19 11 3 3 2 p<.001
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1 20 1 2 9 8
2 16 0 0 3 13
3 18 0 2 7 9
K 23 5 5 7 6 p=.01
1 19 0 3 7 9
B.7.a 2 16 1 1 2 12
3 18 0 1 3 14
K 19 7 4 4 4 p <.001
1 20 1 6 10 3
B.7.b 2 15 0 1 1 13
3 18 0 1 4 13
K 19 11 4 4 0 p<.001
1 18 2 4 10 2
B.7.c 2 16 1 1 3 11
3 18 1 2 3 12
K 19 13 2 4 0 p<.001
1 19 5 3 9 2
B.7d > 16 1 > 5 8
3 18 1 3 6 8
K 20 8 3 5 4 p=.002
1 20 1 5 8 6
B.7.e 2 17 0 2 4 11
3 18 0 1 5 12
Properties of Operations: Importance of skill statement as a focal skill by grade level
Skill Grade Not Somewhat Very Fisher’s
N Important Test
Statement  Level Important Important Important
Results
K 19 1 0 8 10 p=.02
1 26 0 7 11 8
C8a 2 023 1 10 7 5
3 20 2 8 6 4
K 19 4 1 6 8 p=.57
1 25 1 4 10 11
C.8.b 2 22 0 4 9 9
3 20 1 3 6 10
K 19 6 3 4 6 p=.03
1 25 2 4 11 8
8. 2 21 1 3 12 5
3 20 1 8 3 8
K 18 5 6 3 4 p=.38
1 23 2 6 10 5
¢.8.d 2 19 2 2 11 4
3 20 2 4 9 5
C.8.¢c K 19 5 4 7 3 p=.21
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22

10

19
19
20
21

10

p=.26

10

19
19
17
19
19
18
19
22

C8.f

p=.75

C.8.g

p=.91

19
18
19
22

C9.a

p=.74

19
19
19
21

C9.b

p=.02

12

19
19
19
21

C9.c

p=.02

14

19
18
15
19
15
17
14
20

coad

p=.07

C.10.a

.047

p:

16
17
17
19
18
17
17
19
17
17
16
20

C.10.b

.007

p:

C.10.c

p <.001

11

10

C.10d

11

p=.07

Clla
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2 15 1 5 6 3
3 17 1 1 9 6
K 17 6 3 3 5 p=.12
1 19 4 2 11 2
CI1b 2 18 3 3 8 4
3 17 0 3 8 6
K 17 9 2 3 3 p=.06
1 18 6 1 10 1
Clle 2 16 4 3 6 3
3 14 2 0 9 3
K 15 8 2 2 3 p=.04
1 19 4 2 12 1
C.1l.d 2 17 5 3 5 4
3 16 1 2 9 4
K 17 5 1 4 7 p=.59
1 17 3 4 7 3
Clle 2 17 4 3 4 6
3 16 1 3 6 6
K 16 9 1 3 3 p=.046
1 17 5 4 7 1
CILT 2 17 5 4 3 5
3 16 1 2 9 4
K 15 9 0 3 3 p=.07
1 16 4 6 5 1
Cllg 2 16 4 4 4 4
3 17 2 4 6 5
Relations: Mean “importance as a focal skill” rating of skill statement by grade level
Skill Grade ANOVA Results
Statement K 1 2 3 F-Statistic p-value
A.l.a 2.5(.64) 2.6(.51) 2.1(87) 2.0(.68) F(3,84)=4.3 .008**
A.lb 1.5(83) 1.4(1.0) 1.1(99) 1.3(.89) F(3,85)=.61 .609
A.lc 1.7(1.2) 1.6(1.0) 1.8(.78) 2.0(.83) F(3,83)=.70 .556
A.ld 1.4(1.0) 1.6(1.1) 1.8(.89) 2.2(.85) F(3,79)=2.6 061
Ale 2.1(1.0) 2.5(59) 23(.65 2.5(.67) F(3,80)=1.7 170
A.l.f 69(1.1) 20(1.0) 2.1(79) 2.2(.89) F(3,79)=8.2 .000%**
Al.g S7(1.1) 23(.83) 2.6(.51) 2.7(045) F(3,80)=24 .000%**
A2a 2.1(88) 1.9(1.1) 1.9(97) 1.8(1.1) F(3,77)=.26 .852
A2b 1.9(1.0) 19(1.1) 22(70) 1.8(1L.1) F(3,75)=.84 478
Ala 1.9(92) 1.8(87) 1.7(84) 1.5(1.0) F(3,76)=.80 499
A3b 1.4(1.0) 2.0(94) 1.8(.85) 2.2(1.0) F(3,68)=2.0 129
A3.c 1.3(73) 1.4(1.1) 1.1(91) 1.4(.88) F(3,72)=.42 736
A3.d 1.4(1.1) 22(81) 2.0(74) 1.9(.85) F(3,71)=2.3 .086
Alde 1.2(1.1) 1.9(1.0) 2.1(73) 2.4(.67) F(3,72)=5.6 .002%*
A3.f 1.1(1.3) 1.5(1.2) 22(.69) 2.3(.65) F(3,71)=6.4 001**
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Ada 1.9(.83) 23(73) 2.0(.84) 2.0(97) F(3,73)=.92 436

Adb | 1.8(1.1) 23(73) 2.1(64) 2.1(.94) F(3,72)=1.1 371
Ad.c 1.7(1.1)  23(.66) 23(64) 2.3(91) F(3,73)=1.9 131

Add | 1.5(1.1) 22(83) 2.5(60) 2.5(51) F(3,74)=7.2 L000%**
Ade | J1(1.1) 1.6(1.1) 1.9(91) 2.2(.61) F(3,73)=8.2 L000%**

Note: “Importance as a focal skill” was reported on a 4-point scale (0 = Not important, 1 =
Somewhat important, 2 = Important, 3 = Very important).

Composition/Decomposition: Mean “importance as a focal skill” rating of skill statement by
grade level

Skill Grade ANOVA Results
Statement K 1 2 3 F-Statistic p-value
B.5.a 2.7(55) 2.0(90) 19(.1) 22(87) F(3,85)=3.9 011
B.5.b
B.5.¢c J76(1.1)  1.8(1.0) 2.7(57) 23(.78) F(3,81)=18 .000%**
B.5.d 1.6 (1.1) 22(77) 2.7(59) 2.4(59) F(3,82)=6.5 .000#**
B.5.e L.1(1.1) 22(85 2.8(37) 2.8(44) F(3,79)=21 .000%**
B.6.a 2.2(.88) 2.4(59) 25(80) 2.7(.58) F(3,78)=1.4 258
B.6.b 1.4 (1.1) 1.7(96) 2.4(81) 2.4(.76) F(3,53)=4.3 .009**
B.6.c J2(1.1)  1.5(81) 23(99) 23(91) F(3,77)=14 .000#**
B.6.d 24 (.56)  1.4(96) 23(95 23(.96) F(3,57)=20 .000%**
B.6.e 1.7(1.1) 2.0(74) 2.5(72) 2.5(51) F(3,74)=4.7 .004**
B.6.f 79 (1.1)  2.2(.83) 2.8(.40) 24(.70) F(3,69)=21 .000%**
B.7.a 1.6 (1.1) 2.3(75) 2.6(.89) 2.7(57) F(3,72)=6.6 .000%#*
B.7.b 1.3(1.2) 1.8(79) 2.8(.56) 2.7(.59) F(3,68)=14 .000%**
B.7.c 63(.83) 1.7(.84) 25(.89) 24(92) F(3,67)=18 .000#**
B.7.d S53(.84) 14(1.00 23(93) 22(92) F(3,68)=13 .000%**
B.7.e 1.3(1.2) 2.0(.89) 2.5(72) 2.6(.61) F(3,71)=9.3 .000#**

Note: “Importance as a focal skill” was reported on a 4-point scale (0 = Not important, 1 =
Somewhat important, 2 = Important, 3 = Very important).

Properties of Operations: Mean “importance as a focal skill” rating of skill statement by grade
level

Skill Grade ANOVA Results
Statement K 1 2 3 F-Statistic p-value
C8.a 24(77) 2.0(77) 1.7(88) 1.6(.94) F(3,84)=3.9 011*
C.8.b 1.9(1.2) 22(85 22(75) 2.3(91) F(3,83)=.45 718
C.8.c 1.5(1.3) 2.0(91) 20(77) 1.9(1.0) F(3,81)=1.0 .389
C.8.d 1.3(1.1) 1.8(90) 1.9(88) 1.9(93) F(3,76)=1.3 270
C.8.e 1.4(1.1) L1.7(1.0) 1.8(98) 2.4(.76) F(3,75)=3.2 027*
C.8.f 89(1.1) 1.6(1.1) 1.7(1.1) 1.9(L.1) F(3,73)=3.1 031%*
C8.g 14(1.2) 1.501.00 17(1.1) 21(.0) F(3,69)=1.4 242
C9a 1.8(96) 1.9(87) 1.8(98) 2.0(1.1) F(3,74)=.16 921
C.9.b 1.6 (96) 2.0(95) 1.7(1.1) 2.1(.88) F(3,75)=1.2 310
CO.c 84(1.2) 1.8(1.0) 1.5(1.2) 2.2(.96) F(3,74)=4.8 .004**
Ccod A47(90) 13(1.1) 1.6(1.3) 1.8(1.0) F(3,73)=5.5 .002%*
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C.10a | .80(1.0) 1.3(99) 13(1.3) 1.9(1L.1) F(3,62)=2.6 058
C.10b | .64(74) 13(91) 13(1.3) 1.8(1.2) F(3,63)=3.3 027%
C.10c | .94(1.1) 14(90) 1.7(1.3) 2.2(81) F(3,67)=4.1 010*
C.10d | 71(1.0) 1.6(69) 1.7(1.0) 2.2(.56) F(3,66)=9.3 L000%**
C.lla | 13(L.1) 1.6(1.0) 1.7(88) 2.2(81) F(3,64)=2.7 053
C.11b | 14(13) 1.6(96) 1.7(1.0) 22(.73) F(3,67)=1.8 156
C.ll.c 1.0(12) 13(1.0) 1.5(1.1) 2.1(.93) F(3,63)=2.8 047*
C.11.d | 1.0(1.3) 1.5(0.9) 1.5(1.2) 2.0(.82) F(3,63)=2.4 079
C.lle 1.8(13) 1.6(1.0) 1.7(1.2) 2.1(.93) F(3,63)=.53 665
C.I1.f | 1.0(1.3) 1.2(97) 1.5(12) 2.0(.82) F(3,62)=2.5 069
Clleg | 1.0(13) 12(91) 1.5(12) 1.8(1.0) F(3,60)=1.7 169

Note: “Importance as a focal skill” was reported on a 4-point scale (0 = Not important, 1 =
Somewhat important, 2 = Important, 4 = Very important).
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Appendix E - Prerequisite Skills Tables

Relations: Importance of skill statement as a prerequisite skill by grade level

Skill Grade Not Somewhat Very Fisher’s
N Important Test
Statement  Level Important Important Important
Results
1 25 0 4 7 14
A.la ) 3 0 5 0 >
3 25 0 3 8 14
K 15 5 5 4 1 p=.14
1 25 7 6 7 5
A.lb ) 4 2 o ; ;
3 25 1 13 9 2
K 15 4 5 3 3 p=.19
1 25 6 5 10 4
Alc ) 3 ) . 0 )
3 24 0 5 11 8
1 23 6 6 5 6
A.ld ) 3 X ; 5 .
3 23 0 3 10 10
K 15 5 2 5 3 p=.03
1 24 1 3 8 12
Ale ) ” 0 ; 0 "
3 22 0 3 6 13
K 13 10 1 1 1 p <.001
1 24 3 7 6 g
A.l.f ) 23 | 6 . s
3 23 2 2 10 9
K 15 8 3 3 1 p <.001
1 23 5 2 6 10
Al.g ) 55 ) 3 . 0
3 23 0 1 4 18
1 23 5 2 9 7
Ala ) ” 5 . o 5
3 21 4 0 7 10
K 13 6 2 2 3 p=.13
1 22 4 4 7 7
A2b ) 51 0 ; " j
3 23 4 3 9 7
A3a ) ’1 3 o ; s
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10

22
22
11
20
20
21

p=.28

10

A3Db

p=.34

15
22
20
20

A3.c

10

.004

p:

12
21

10
10

21

A3d

21

p <.001

13

21

10

21

Ale

10

21

p <.001

14

20

11
13

19
22

A3f

p=.24

15
20
21

11

Ada

11

21

.008

p:

13
20
22
21

10

A4Db

p=.02

15
20
21

Ad.c

10

21

p <.001

15
20
21

A4d

12

10

22

p <.001

10

14
21

10

11

20
22

Ade

10
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Composition/Decomposition.: Importance of skill statement as a prerequisite skill by grade level

Skill Grade Not Somewhat Very Fisher’s
N Important Test
Statement ~ Level Important Important Important
Results

K 26 1 5 8 12 p=.34
1 23 1 0 8 14

B.5.a 2 19 0 | 4 14
3 21 0 1 6 14
K

B.5b !

3. )

3
K 25 17 7 1 0 p<.001
1 21 3 7 8 3

B.>.c 2 18 1 1 4 12
3 21 0 1 9 11
K 26 13 4 5 4 p <.001
1 21 1 5 9 6

B.5.d 2 18 0 1 7 10
3 21 0 3 6 12
K 22 12 8 1 1 p <.001
1 22 3 6 7 6

B.>.e 2 19 0 0 5 14
3 20 0 1 4 15
K 25 7 9 3 6 p <.001
1 21 1 3 11 6

B.6.a 217 0 4 4 9
3 19 0 0 3 16
K 14 10 2 1 1 p <.001
1 18 4 6 6 2

560 2 11 1 3 3 4
3 14 0 1 5 8
K 25 20 4 0 1 p <.001
1 21 3 7 11 0

B.6.c 2 17 1 3 6 7
3 18 1 3 4 10
K 17 15 1 1 0 p <.001
1 16 4 5 5 2

B.6.d 213 2 2 6 3
3 15 1 2 4 8
K 23 9 5 3 6 p<.001
1 21 1 8 9 3

B.6.c 217 0 2 7 8
3 17 0 1 9 7

B.6.f K 19 13 3 1 2 p <.001
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1 20 2 5 7 6
2 16 0 2 5 9
3 18 0 1 8 9
K 23 9 5 5 4 p <.001
1 19 1 5 8 5
B.7.a ) 16 | ; | "
3 18 0 1 ) 15
K 19 8 7 1 3 p <.001
1 20 1 8 8 3
B.7.b ) L5 i X 3 0
3 18 0 1 4 13
1 18 3 6 8 1
B.7.c ) 16 X 5 ; ;
3 18 1 2 3 12
1 19 6 5 6 2
B.7.d s e 1 : ¢ :
3 18 1 3 5 9
1 20 3 7 6 4
B.7.e ) 17 0 5 ) 0
3 18 1 0 7 10

Properties of Operations. Importance of skill statement as a prerequisite skill by grade level

Skill Grade Not Somewhat Very Fisher’s
N Important Test
Statement ~ Level Important Important Important
Results
K 19 2 1 2 14 p=.09
1 26 0 6 11 9
C8.a ) 3 { 5 0 .
3 20 1 4 5 10
K 19 4 2 4 9 p=.43
1 26 4 4 8 10
C.8b ) o 0 A ; 0
3 20 0 4 6 10
1 25 2 4 10 9
C.8.c ) o1 5 5 ; ;
3 20 1 5 5 9
K 18 6 6 4 2 p=.53
1 23 5 4 9 5
C.8d ) 19 4 3 . .
3 20 2 4 6 8
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p=.18

19

22

19
19
18
21

C.8.e

p=.54

10

19
19
17
19
19
18
19
22

C8.f

p=.13

C8.g

p=.81

19
18
19
19
19
19
19
21

C9.a

p=.80

C9b

p=.17

11

19
19
19
21

C9.c

p=.03

15

19
18
15
19
15
17
14
20
16
17
17
19
18
17
17
19
17
17
16

cod

p=.15

C.10.a

p=.11

C.10.b

p=.04

10

C.10.c

.002

p:

12

C.10d

p=.15

K

C.lla
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20

1 6 5 7 2
2 15 2 5 5 3
3 17 | 3 8 5
K 17 10 1 2 4 p <.001
1 19 5 3 1 1
C.11.b 2 18 4 4 3 7
3 17 0 6 4 7
K 17 10 2 2 3 p=.18
1 18 7 3 7 1
Cllc 2 16 6 4 3 3
3 16 2 3 6 5
K 15 9 1 2 3 p=.09
1 19 6 3 9 |
C.l1d 2 17 5 5 3 4
3 16 2 4 6 4
K 17 7 1 4 5 p=45
| 17 5 3 6 3
Clle 2 17 3 5 3 6
3 16 2 2 5 7
K 16 10 1 2 3 p=.03
| 17 7 4 5 1
C.ILf 2 17 5 5 2 5
3 16 1 4 7 4
K 15 10 0 3 2 p=.07
1 16 8 3 4 1
Cllg 2 16 5 4 3 4
3 17 2 5 5 5

Relations: Mean “importance as a prerequisite skill ” rating of skill statement by grade level
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Skill Grade ANOVA Results
Statement K 1 2 3 F-Statistic p-value
A.la 2.0(1.0) 2.4(76) 2.4(.66) 2.4(71) F(3,84)=1.3 .288
A.1b 1.1(96) 1.4(1.1) 1.0(91) 1.5(71) F(3,85)=1.3 280
A.l.c 1.3(1.1) 1.5(1.0) 1.8(.94) 2.1(.74) F(3,83)=2.9 .040*
A.ld 1.2(1.2) 1.5(1.2) 1.9(87) 2.3(.70) F(3,79)=4.6 .005%*
A.l.e 1.4(1.2) 23(86) 22(67) 25(74) F(3,80)=5.1 .003%*
Alf 46 (97) 1.8(1.1) 19(81) 2.1(.92) F(3,79)=9.4 .000%**
Al.g 80(1.0) 19(1.2) 22(.80) 2.7(.54) F(3,80)=14 .000%**
A2.a 1.4(1.1) 1.8(L.1) 1.8(92) 2.1(1.1) F(3,77)=1.2 307
A2b 1.2(1.3) 1.8(1.1) 2.0(.80) 1.8(1.1) F(3,75)=1.7 180
A3.a 1.3(1.0) 1.6(1.0) 1.8(81) 1.5(91) F(3,76)=.75 526
A3b 1.2(1.3) 1.8(1.1) 1.7(93) 2.0(1.1) F(3,68)=1.4 248
A3.c 79(.80) 1.3(1.1) .95(.89) 1.4(.82) F(3,72)=1.7 .169
A3d J5(87) 19(.1) 2074 2.1(73) F(3,71)=7.4 .000%**
A3.e 85(1.1) 1.8(1.2) 19(73) 23(.73) F(3,72)=6.5 001**



A3f 79(1.1) 15(1.3) 18(76) 23(.57) F(3,71)=8.0 L000%**
Ada 1.5(1.1) 2.0(1.0) 2.0(71) 2.2(1.0) F(3,73)=1.6 189
A4b 14(1.3) 2.1(1.0) 1.7(70) 2.2(.93) F(3,72)=2.3 084
Adc 14(12) 2.0(1.1) 2.1(77) 2.3(.90) F(3,73)=2.5 065
Add 13(12) 1.9(1.1) 22(75) 2.5(51) F(3,74)=5.8 001
Ade S57(1.1) 14(12) 1.7(86) 2.4(.59) F(3,73)=12 L000%**

Note: “Importance as a prerequisite skill” was reported on a 4-point scale (0 = Not important, 1 =
Somewhat important, 2 = Important, 3 = Very important).

Composition/Decomposition: Mean “importance as a prerequisite skill” rating of skill statement

by grade level

Skill Grade ANOVA Results

Statement K 1 2 3 F-Statistic p-value
B5a 22(90) 25(73) 2.7(58) 2.6(59) F(3,85)=2.1 101
B.5.b
B.5.c 36(57) 1.5(93) 25(.86) 2.5(.60) F(3,81)=42 .000***
B.5.d 1.0(1.2) 2.0(.86) 2.5(62) 2.4(75) F(3,82)=14 .000%**
B.5.e S59(80) 1.7(1.0) 2.7(45) 2.7(.57) F(3,79)=37 .000%#*
B.6.a 1.3(1.1) 2.0(.80) 2.3(.85) 2.8(.37) F(3,78)=12 .000%#*
B.6.b S50(94) 1.3(97) 19(1.0) 2.5(.65) F(3,53)=12 .000%**
B.6.c 28 (.68) 1.4(74) 2.1(93) 2.3(.96) F(3,77)=27 .000%**
B.6.d A8(.53)  1.3(1.0) 1.8(1.0) 2.3(.96) F(3,57)=16 .000%**
B.6.c 1.3(1.3) 1.7(.80) 2.4(70) 2.4(.61) F(3,74)=7.0 .000%**
B.6.f S58(1.0) 1.9(99) 24(73) 24(.62) F(3,69)=19 .000%**
B.7.a 1.2(1.2) 1.9(88) 2.6(.89) 2.8(.55) F(3,72)=13 .000%#*
B.7.b 95(1.1) 1.7(81) 25(92) 2.7(59) F(3,68)=15 .000%**
B.7.c 32(58) 1.4(85 20(1.0) 2.4(.92) F(3,67)=21 .000***
B.7.d 4277 1.2(1.0) 21(1.1) 22(94) F(3,68)=14 .000%**
B.7.¢ 0.7(1.0) 1.6(1.0) 2.5(72) 2.4(.78) F(3,71)=17 .000%**

Note: “Importance as a prerequisite skill” was reported on a 4-point scale (0 = Not important, 1 =
Somewhat important, 2 = Important, 3 = Very important).

Properties of Operations: Mean “importance as a prerequisite skill” rating of skill statement by
grade level

Skill Grade ANOVA Results
Statements K 1 2 3 F-Statistic p-value
C8.a 25(1.0) 2.1(77) 23(82) 2.2(.95) F(3,84)=.65 0.583
C.8.b 1.9(1.2) 1.9(1.1) 23(78) 2.3(.80) F(3,83)=1.0 0.378
C8.c 1.3(1.1) 2.0(93) 1.9(1.0) 2.1(97) F(3,81)=2.6 0.061
C.8.d 1.1(1.0) 1.6(1.1) 1.7(1.1) 2.0(1.0) F(3,76)=2.3 0.088
C.8.e 1.2(1.1) 1.3(1.1) 1.6(1.0) 2.1(97) F(3,75)=2.5 0.063
C.8.f 89(1.1) 13(1.2) 1.5(1.2) 1.6(1.2) F(3,73)=1.3 0.270
C8.¢g 1.1(1.2) 1.2(1.2) 1.6(1.2) 2.0(97) F(3,69)=2.4 0.074
C9.a 1.6(1.1) 1.6(1.0) 1.7(.99) 2.2(.86) F(3,74)=1.3 0.276
C.9.b 1.5(1.2) 1.7(1.1) 1.6(1.1) 2.0(1.0) F(3,75)=.64 0.590
C9.c J9(1.1) 13(1.2) 14(12) 2.1(97) F(3,74)=3.9 0.011%*
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C.9.d 37(76) 1.0(1.1) 15(12) 1.6(1.1) F(3,73)=5.2 0.003
C.10a | .67(90) 1.0(1.0) 1.1(1.2) 1.7(1.3) F(3,62)=2.5 0.066
C.10b | 50(.76) .85(.88) 12(12) 1.7(1.2) F(3,63)=4.0 0.011*
C.10c | .88(1.2) 1.1(97) 13(1.2) 2.1(.86) F(3,67)=4.6 0.005%*
C.10d | .65(1.1) 13(89) 1.6(1.2) 1.9(.93) F(3,66)=4.6 0.006
Clla | 12(12) 13(1.0) 1.6(99) 2.0(.87) F(3,64)=2.3 0.089
C.11b | 1.0(1.3) 1.4(96) 1.7(12) 2.1(.90) F(3,67)=2.9 0.042
C.llc | .88(12) 1.1(1.0) 12(1.2) 19(1.0) F(3,63)=2.4 0.074
C.11d | 93(1.3) 13(99) 14(12) 1.8(1.0) F(3,63)=1.4 0.242
C.ll.e 14(13) 14(1.1) 1.7(12) 2.1(L.1) F(3,63)=1.1 0.340
C.11f | 88(1.3) 1.0(1.0) 14(12) 1.9(89) F(3,62)=2.7 0.053
C.llg 0.80

(12)  88(1.0) 14(12) 18(1.0) F(3,60)=2.7 0.056

Note: “Importance as a prerequisite skill” was reported on a 4-point scale (0 = Not important, 1 =
Somewhat important, 2 = Important, 4 = Very important).
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Appendix F — RQ1 Developmental Appropriateness and
Importance as a Focal Skill Relations

Correlation coefficient for developmental appropriateness rating and “importance as a focal
skill” rating by grade level by skill statement

K 1 2 3

A.la 65%* S3H* JTQH* .04

A.lb 69%** T3 Sk .64 H*
A.lc 85HH* gt 4 JJ2HE
Ald 1.0%** 90k WA S S52%

A.le 93k RS Sl JT6H*H 37

Alf 94k 5wk R TGO
Alg BTHE JISHEHE B2 HH TR
Ala 1.0%** R S ) JJOFAE
A2b 1.Q%** 90 H** 90 H** JJ2HE
A3da JTEE R S R 85HAk
A3Db 96%H** WA S 2 85HH*
A3d.c L4k R S W O7H*
A3d RS T3 RS Sk S8H*
A3e YAk 90k R YA L8gHAk
A3f 1.Q%** g 92k OTHE
Ada 96 H* 5wk QA S5
A4b QTHE I3 2 L2k
Ad.c 94k L2 Ak WA S 9QH*
A4d QTHE RS Sl T2 JI5HEH
Ade 94k 96 ** R 37

BS5a S3H* B5HH T2 S53*

B.5.c 92k L3k S59% O A
B.5.d RS WE S55% 63 %
B.5.e YAk L8Ok 60%** AR
B.6.a S59#* TG BOH* JI5HEH
B.6.b R0 Rl YAk LAk oAk
B.6.c 96H** 1.0%** 637%* R Sl
B.6.d 1.0%** QT 96 H* 94k
B.6.e L83k R Sk 66H* .64+
B.6.f 95k R L3k Ak
B.7.a 92k LB2HH 92k L2k
B.7.b QA A45% 90k 1.0%**
B.7.c RS BOH*H Rl 94k
B.7.d 1.0%** 93k J1EE 95k
B.7.e 93k 2 93k 0 Sl
C8.a 49* 5w S1* 41

C.8.b 68%* B0 H** ST TR .64+
C8.c T R S 90k 8O H*
C.8.d O7H* 2 B5HHH 92k
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Cl.e J7Q% 16 88 HE JJ9HEH

C.8.f JT1EE B8HHHE 93 Hk 94k
C8.g Wk Sk 98k 93k 8O H*
C9a S59#* 627%% gt S54%*

C9b L83cAk LYk 93k 85HAk
CO.c 98k 2 2 R
C9d 94k 98wk 93k L83cAk
C.10.a 89k Wk S R BTHE
C.10.b RSk R 95k 85HAk
C.10.c 96%H** ) Sl 96H** 66H*
C.10d 1.0%** 5wk ) S L8O Ak
C.lla 98k QT 4 L83k
C.11b 4% Q7w L8Ok .03

C.ll.c 9QH** QT JT9HEH g1

C.11d Q7 90k 92k 82
C.ll.e 86H** ) Sl BT .66

C.1Lf QA Q7w 92k oAk
Cll.g 98k BHHH 92HH 90k

Note: Developmental appropriateness was reported on a 4-point scale (0 = Not important, 1 =
Somewhat important, 2 = Important, 3 = Very important). “Importance as a focal skill” was
reported on a 4-point scale (0 = Not important, 1 = Somewhat important, 2 = Important, 3 = Very
important).
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Appendix G — Time of Year

Relations: Time of year each skill statement is taught by grade level

i Fisher
Skill Grade Not . .
Statement  Level N Taught Fall Winter Spring test
results
K 15 0 10 2 3 p =.008
1 25 0 12 8 5
A.l.a ) 3 X 20 | ;
3 25 1 22 1 1
K 15 2 4 4 5 p <.001
1 25 4 8 6 7
A.l.b ) " 1 5 ) .
3 25 3 2 1 19
K 15 4 5 3 3 p <.001
1 25 10 5 3 7
A.l.c ) 3 ; 3 " :
3 24 1 20 1 2
K 14 5 5 2 2 p=.003
1 23 10 5 5 3
A.ld ) 53 | O . .
3 23 1 17 4 1
K 15 1 5 3 6 p=.016
1 24 0 10 7 7
A.le ) 3 0 y ; .
3 22 0 13 9 0
K 13 8 2 1 2 p <.001
1 24 2 4 9 9
A.lf ) 53 | 5 . X
3 23 2 13 6 2
K 15 7 0 3 5 p <.001
1 23 0 12 4 7
Alg ) 3 0 8 i |
3 23 0 20 3 0
K 15 1 5 5 4 p=.119
1 23 3 6 7 7
A2.a ) s 4 U § 1
3 21 5 12 3 1
K 13 2 3 4 4 p=.109
1 22 6 5 5 6
A2b ) 51 5 O - 1
3 23 6 11 5 1
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.075

p:

9
10

11

15
21
22
22

A3.a

10

.040

p:

11
20
20
21

A3b

p=.180

14
22
20
20

A3.c

016

p:

6
12

12

12
21
21

A3d

21

p <.001

13
21

11

21

Al3.e

19

21

p <.001

14
20

10

19
22
25

A3f

19

p <.001

8

15
14

20

21

Ad.a

21

p <.001

13
20
22
21

12

A4b

15

p <.001

15
20
21

12

Ad.c

16

21

p <.001

15
20
21

13

11

A4d

16

22

p <.001

14
21

20
22

Ad.e

14
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Composition/Decomposition: Time of year each skill statement is taught by grade level

Sl Grade Not Fall Winter Sprin F::Z}slte '
Statement ~ Level Taught pring
results
K 26 0 19 3 4 p=.051
1 23 2 19 1 1
B5.a ) 19 0 0 0 .
3 21 1 20 0 0
K
B.5.b :
S. )
3
K 25 17 2 3 3 p <.001
1 21 2 2 8 9
B.5.c ) 18 . ; ; 5
3 21 1 15 3 2
K 26 7 2 7 10 p <.001
1 21 0 6 9 6
B.5.d ) s 0 . . ;
3 21 1 12 6 2
K 22 7 4 2 9 p <.001
1 22 1 8 6 7
B.5.e ) 19 0 4 ) .
3 20 0 17 3 0
K 25 2 9 6 8 p=.009
1 21 0 9 6 6
B.6.a ) 17 0 . 0 |
3 19 0 15 3 1
K 14 3 2 4 5 p=.258
1 18 2 6 5 5
B.6.b ) 1 0 5 . ;
3 14 0 8 3 3
K 25 16 1 1 7 p <.001
1 21 3 2 2 14
B.6.c ) 17 | p 5 .
3 18 2 11 2 3
K 17 14 1 0 2 p <.001
1 16 5 1 3 7
B.6.d ) 13 | 3 ) !
3 15 2 7 3 3
K 23 3 6 6 8 p=.797
1 21 1 9 4 7
B.6.c ) 17 0 . S j
3 17 1 8 5 3
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K 19 10 3 0 6 p <.001
1 20 0 5 7 8
B.6.f ) 16 0 ; ; ;
3 18 1 12 4 1
K 23 5 2 7 9 p=.223
1 19 0 7 7 5
B.7.a ) 16 | A ; "
3 18 1 7 5 5
K 19 10 1 5 3 p=.016
1 20 1 7 6 6
B.7.b ) is 5 ; ) ;
3 18 2 5 7 5
K 19 13 0 3 3 p=.015
1 18 2 3 8 5
B.7.c ) 16 ] | ; .
3 18 3 3 6 6
K 19 13 1 1 4 p=.015
1 19 5 1 8 5
B.7.d ) 16 ; 5 ; )
3 18 3 5 4 6
K 20 7 3 3 7 p=.113
1 20 3 6 6 5
B.7.e ) 17 0 o 3 .
3 18 1 7 5 5
Properties of Operations. Time of year each skill statement is taught by grade level
i Fisher
Skill Grade Not . '
Statement  Level N Taught Fall Winter Spring test
results
K 19 1 12 3 3 p=.436
1 26 1 18 2 5
C.8.a ) 53 5 s . ;
3 20 0 18 2 0
K 19 3 3 8 5  p=.016
1 26 1 15 6 4
C.8.b ) I | 3 . ;
3 20 0 14 6 0
K 19 7 1 5 6 p <.001
1 25 2 8 8 7
CZ8.c ) 51 . 0 ) .
3 20 1 13 3 3
K 18 8 1 3 6 p <.001
1 23 3 6 6 8
C.8.d ) 19 5 A 0 ;
3 20 1 8 9 2
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p <.001

19
22

12

19
19
18
21

C.8.¢e

p=.116

10

19
19
17
19
19
18
19
22
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Appendix H — Frequency of Teaching

Relations: Teaching frequency of skill statements by grade level

Skill Grade Not Tizrj’es 2-3 t;nes 2.3 times les’fr
Statement Level Taught P per week
per year month results
K 15 0 2 3 10 p = 464
1 25 0 6 7 12
A.la 2 23 1 2 11 9
3 25 ] 3 11 10
K 15 2 10 ] 2 p=.024
] 25 4 17 0 4
ey 2 24 10 10 4 0
3 25 3 17 4 ]
K 15 4 2 5 4 p=.182
1 25 9 4 7 5
Alc 2 23 3 4 12 4
3 24 1 8 8 7
K 14 5 2 ] 6 p<.001
1 23 10 5 3 5
A.ld 2 23 ] 11 4 7
3 23 ] 3 11 8
K 15 ] 3 4 7 p=.49
] 24 0 3 13 8
Ale 2 23 0 6 10 7
3 22 0 2 11 9
K 13 8 0 3 2 p <.001
1 24 2 8 6 8
A.LT 2 23 ] 7 9 6
3 23 2 5 10 6
K 15 8 4 2 1 p<.001
1 23 0 4 7 12
A.lg 2 23 0 4 13 6
3 23 0 5 6 12
K 15 ] 4 5 5 p =905
] 23 3 6 6 8
A2.a 2 22 4 6 7 5
3 21 5 6 7 3
K 13 2 ] 3 7 p=.187
] 22 6 | 6 9
A2b 2 21 2 4 10 5
3 23 6 6 7 4
A3a K 15 ] 9 3 2 p=.043
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366

p:

3

A3b

.682

p:

2

14
22
20
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11

Al3.c

11

813

p:

12
21

10

21

A3d

21

.087

p:

1

13
21

10

21

A3.e

21

p <.001

1

14
20

11

19
22

A3f

780

p:

15
20
21

Ada

21

.636

p:

5

13
20
22
21

A4b

.084

p:

5

15
20
21

13

Ad.c

12
6

21

p=.143

15
20
21

10
12

11

A4d

22

p <.001

14
21

11

20
22

Ad.e

14
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Composition/Decomposition: Teaching frequency of skill statements by grade level

Skill Grade Not Tizrfes 23 t;nes 2-3 times sclila;e
Statement Level Taught P per week q
per year month results
K 26 ] 3 6 16 p=.01I8
1 23 1 5 8 9
B3a 2 19 1 9 2 7
3 21 ] 3 12 5
K
B.5.b !
5. )
3
K 25 17 3 ] 4 p<.001
1 21 2 8 7 4
B.5.c 2 18 | 0 8 9
3 21 1 5 10 5
K 26 7 5 6 8 p=.017
1 21 0 5 8 8
B.5.d 2 18 0 2 5 11
3 21 ] 4 12 4
K 22 8 4 ] 9 p <.001
] 22 ] 4 9 8
B.3. 2 19 0 2 5 12
3 20 0 3 10 7
K 25 2 5 4 14 p=.198
1 21 0 5 7 9
B.6.a 2 17 0 1 7 9
3 19 0 3 10 6
K 14 3 5 4 2 p=.194
1 18 3 5 4 6
B.6.b 2 11 0 3 3 5
3 14 0 2 9 3
K 25 17 4 2 2 p <.001
] 21 3 11 4 3
B.6.c 2 17 1 0 8 8
3 18 2 3 9 4
K 17 14 3 0 0 p <.001
] 16 5 6 4 ]
B.6.d 2 13 ] 3 5 4
3 15 2 3 7 3
K 23 3 10 4 6 p= 228
1 21 1 7 8 5
B.6.e 2 17 0 2 7 8
3 17 1 6 7 3
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K 19 10 5 1 3 p <.001
1 20 0 3 7 10
B.6.f 2 16 0 0 2 14
3 18 1 3 8 6
K 23 5 6 8 4 p=.005
1 19 0 5 5 9
B.7.a 2 16 1 0 3 12
3 18 1 4 9 4
K 19 10 4 4 1 p<.001
1 20 1 6 7 6
B.7.6 > 15 ! 1 3 10
3 18 1 4 8 5
K 19 13 2 2 2 p=.003
1 18 2 5 8 3
B.7.c > 16 3 0 8 5
3 18 3 4 7 4
K 19 13 2 1 3 p=.021
1 19 5 3 8 3
B.7.d 2 16 3 2 7 4
3 18 3 4 9 2
K 20 7 4 3 6 p=.018
1 20 2 5 5 8
B.7.e > 17 0 2 5 10
3 18 1 2 11 4
Properties of Operations.: Teaching frequency of skill statements by grade level
Skill  Grade N Not o2 POUMES gm0
Statement Level Taught P per week q
per year month results
K 19 1 2 7 9 p=.088
1 26 2 13 7 4
C8a 2 23 2 10 7 4
3 20 0 11 5 4
K 19 3 3 6 7 p=.284
1 26 1 9 12 4
C.8b 2 22 1 4 8 9
3 20 0 4 11 5
K 19 7 2 5 5 p <.001
1 25 2 12 5 6
C.8.c 2 21 1 6 8 6
3 20 1 5 10 4
K 18 8 4 4 2 p =.004
1 23 3 13 4 3
C¢.8.d 2 19 2 4 8 5
3 20 0 12 7 1
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p:

10
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C9.b

.013

p:

13

19
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C.9.c

p <.001

1

14
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Ccod
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553

p:

C.10.a

p=.451

16
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17
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C.10.b

.081

p:

3

C.10.c

p <.001

12

11
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337

p:

K

C.lla
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20
15
17
17
19
18

p =206

5

C.11b

17
17

550

p:

18
16
16
15
19
17

C.ll.c

p=.220

C.11d

16
17

872

p:

7

17
17
16
16

C.ll.e

p=.207

3

17
17
16
15
16
16

C.11.f

p=.184

C.ll.g

17
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Appendix | — Understandability

Relations: Clarity of skill statement language

Skill Grade Does not Understands Fligsetr s
Statement Level Understand Understands
results

K 16 0 3 13 p=

1 25 0 7 18 206
Ala 2 24 1 1 22

3 26 1 3 22

K 15 0 2 13 p=

1 25 0 4 21 .628
A.lb 2 24 0 3 21

3 26 1 1 24

K 15 0 3 12 p=

1 25 0 4 21 .649
Aldc 2 24 0 2 22

3 26 1 2 23

K 15 1 3 11 p=

1 25 1 4 19 115
Ald 2 23 0 3 20

3 25 1 0 24

K 15 0 2 13 p=
Ale 1 24 0 0 24 .014

o 2 23 0 0 23

3 24 2 0 22

K 15 2 1 12 p=

1 24 0 5 19 .049
ALt 2 23 0 0 23

3 24 1 3 20

K 15 0 1 14 p=
Alg 1 24 0 0 24 320

o 2 23 0 0 23

3 24 1 0 23

K 15 0 4 11 p=

1 23 0 5 18 267
Ala 2 23 1 2 20

3 24 3 2 19

K 15 2 4 9 p=

1 23 0 3 20 185
A2b 2 23 1 1 21

3 24 1 4 19
A3.a K 15 0 3 12
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1 2 1 3 18 p=

2 2 0 2 20 528

3 24 2 1 21

K 15 4 3 8 p=

1 2 2 6 14 556
A3b 2 2 2 3 17

3 24 3 3 18

K 15 1 1 13 p=

1 22 0 4 18 173
Aldc 2 2 2 0 20

3 24 4 2 18

K 15 3 0 12 p—

1 22 0 6 16 097
A3d 2 2 1 2 19

3 24 2 3 19

K 15 2 2 11 p-

1 21 0 4 17 509
Ad.e 2 2 1 ] 20

3 23 2 3 18

K 15 1 4 10 p=

1 21 1 0 20 087
A3f 2 2 3 1 18

3023 1 1 21

K 15 0 3 12 p—

1 21 1 1 19 640
Ad.a 2 2 1 ] 20

323 2 3 18

K 15 2 1 12 p—

1 21 1 2 18 398
A4b 2 2 0 0 22

3 23 2 1 20

K 15 0 4 11 p=

1 21 1 1 19 1090
Ad.c 2 2 1 ] 20

3 23 2 0 21

K 15 0 2 13 p—

1 21 1 1 19 762
A4.d 2 2 1 0 21

3023 1 1 21

K 15 1 2 12 p—

1 21 0 4 17 619
Ade 2 2 2 2 18

323 1 1 21
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Composition/Decomposition: Clarity of skill statement language

ol Crade Does not Understands Fligsetr S
Statement  Level Understand  Understands
results

K 27 0 6 21 p=

1 23 0 4 19 .061
B.5.a ) 9 0 5 hy

3 21 0 0 21

K 26 0 8 18 p=

1 23 0 3 20 461
B.5.b ) 19 1 ! 1

3 21 0 4 17

K 26 1 1 14 p=

1 23 2 4 17 361
B.5.c ) 9 1 A y

3 21 0 5 16

K 26 0 9 17 p=

1 23 2 2 19 131
B.5.d ) 10 1 . 0

3 21 0 4 17

K 26 3 6 17 p=

1 23 1 4 18 363
B.5.e ) 9 0 5 hy

3 21 0 2 19

K 25 0 2 23 p=

1 23 2 2 19 692
B.6.a ) 9 1 3 s

3 20 0 2 18

K 25 11 5 9 —

1 23 5 7 11 566
B.6.b ) 18 7 ] .

3 19 4 4 11

K 25 0 9 16 p=

1 23 2 4 17 .084
B.6.c ) 8 1 X 6

3 18 0 2 16

K 25 8 5 12 p=

1 23 6 6 11 480
B.6.d ) 18 s X 0

3 18 3 2 13

K 24 1 3 20 p=

1 22 1 5 16 .867
B.6.e ) 18 1 5 s

3 18 1 1 16
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K 24 4 3 17 p=

1 22 2 3 17 310
B.6.f 2 18 2 1 15

3 18 0 0 18

K 23 0 6 17 p=

1 22 3 1 18 .104
B7.a 2 18 2 1 15

3 18 0 2 16

K 23 4 5 14 p=

1 22 2 6 14 .340
B.7.b 2 18 3 2 13

3 18 0 2 16

K 23 4 5 14 p=

1 22 4 3 15 131
B.7.c 2 18 2 0 16

3 18 0 2 16

K 23 4 5 14 p=

1 22 3 5 14 .663
B.7.d 2 18 2 4 12

3 18 0 3 15

K 23 3 3 17 p=

1 22 2 4 16 .689
B7.e 2 18 1 1 16

3 18 0 3 15

Properties of Operations. Clarity of skill statement language
Skill Grade Does not Understands Fligsetr S
Statement Level Understand Understands
results

K 19 0 2 17 p=

1 26 0 6 20 .691
C38a 2 24 0 6 18

3 22 0 5 17

K 19 0 1 18 p=

1 26 0 0 26 459
C8.b 2 23 0 1 22

3 20 0 0 20

K 19 0 0 19 p=

1 26 0 2 24 245
C8c 2 22 0 0 2

3 20 0 0 20

K 19 1 3 15 p=

1 25 0 5 20 .506
C3d 2 21 1 2 18

3 20 0 1 19
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129

K 19 0 8 11 p—
1 23 0 7 16 005
CRe 2 20 1 ] 18
320 0 | 19
K 19 1 4 14 p—
1 2 1 3 18 331
C8.f 2 20 1 2 17
319 0 0 19
K 19 2 5 12 p—
1 2 3 4 15 357
C8g 2 20 0 7 13
319 1 2 16
K 19 0 0 19 p=
1 22 0 0 2 026
Coa 2 19 0 3 16
319 1 0 18
K 19 0 1 18 -
1 22 0 1 21 127
C.9.b 2 19 0 4 15
319 0 0 19
K 19 0 2 17 p—
1 2 1 1 20 644
C9.c 2 19 0 2 17
319 0 0 19
K 19 0 1 18 p=
1 2 1 1 20 1.00
€94 2 19 0 1 18
319 0 0 19
K 19 4 5 10 p—
1 2 3 5 14 898
C.10.a 2 19 3 5 11
318 1 4 13
K 19 5 2 12 p—
1 2 2 7 13 408
C.10.b 2 18 2 6 10
318 1 4 13
K 19 1 3 15 p=
1 2 2 5 15 095
C.10.c 2 18 0 6 12
318 1 0 17
K 18 1 3 14 p—
1 21 1 1 19 314
C.10.d 2 18 1 4 13
318 1 0 17
Clla K 18 2 1 15



1 20 0 4 16 p=

2 18 3 4 11 343

3 18 1 2 15

K 18 1 3 14 p=

1 20 1 2 17 544
C.I1b 2 18 0 5 13

318 1 1 16

K 18 1 6 11 p=

1 20 2 3 15 191
C.1l.c 5 18 o . 0

3 18 2 1 15

K 18 3 4 11 p—

1 20 1 5 14 519
C.l1d 2 18 1 5 12

3 18 2 1 15

K 18 1 5 12 p=

1 20 2 3 15 216
Clle 2 18 1 5 12

318 2 0 16

K 18 2 6 10 p=

1 19 2 6 11 698
C.ILf 2 18 1 6 11

3 18 2 2 14

K 18 2 7 9 p—

1 19 3 6 10 348
Cllg 2 18 2 7 9

3 18 1 2 15
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