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EXECUTIVE SUMMARY 
 

In 2004, the state of Nebraska (NE) received funds under the No Child Left Behind Act of 2001 (NCLB) 
Title II, Part B to conduct a state-level Mathematics and Science Partnership (MSP) program. The 
Nebraska Department of Education (NDE) released a Request for Proposals (RFP) with a submission date 
of December 1, 2005, for awards to be made for statewide projects, funded at $600,000. After 
conducting a review of proposals, NDE rejected all proposals and reissued another RFP in spring 2006. 
After conducting a second review of proposals, NDE selected two projects to receive awards under this 
program: the Nebraska Mathematics Professional Development Series (NMPDS) operated by Education 
Service Unit (ESU) #8 and Science Keep Improving Content, Knowledge, and Skills (KICKS) operated by 
ESU #3. These two projects are continuing to operate with re-competed proposals in their third iteration 
but operating from ESU-Coordinating Council (ESUCC) and ESU #16 for NMPDS and KICKS, respectively. 
In winter 2015, NDE plans on releasing a new RFP, with projects to be selected and awards to be made 
beginning in 2016. 
 
RMC Research was selected in May 2006 to serve as external evaluator for the NE MSP statewide 
program and has continued to serve in that role. In this capacity, RMC Research provides leadership in 
assisting the NDE MSP grant program in undertaking a statewide needs assessment. Three primary 
evaluation questions guided the analysis of needs assessment data: 
 

1. What are the areas of mathematics and science for which teachers presently feel least 
adequately prepared to teach? 

2. What areas in mathematics and science are rated as the highest priority for professional 
development? 

3. Are there significant differences on levels of preparedness to teach and needs for professional 
development in mathematics and science between teachers for the independent variables of 
years of teaching, adequate yearly progress (AYP), ESU clusters, school size, free and reduced 
price lunch (FRL), ESU size, and Nebraska State Assessments (NeSA) Math and Science? 

 
Results in the report are based on data collected from a survey that was co-designed by RMC Research 
and the NDE staff, with a draft prepared by RMC Research and then reviewed and revised by NDE staff. 
The survey was created using SurveyMonkey.com, an online survey application, and was opened for 
administration on September 8, 2015 and closed on September 30, 2015. Nebraska teachers were sent 
invitations directly by NDE, an information piece regarding the survey and a url link was included in the 
September 2015 issues (3, 10, 17, and 24) of the NDE Bulletin for four consecutive weeks. Additionally, 
invitation letters and announcements were shared at the Nebraska Association of Teachers of 
Mathematics (NATM) Annual Conference in Kearney, Nebraska on September 14, and at the Nebraska 
Association of Teachers of Science (NATS) Annual Conference on September 23 and 24 in Fremont, 
Nebraska, and word of mouth, with a total of 1,456 respondents. 
 
FINDINGS 
 
• The majority of respondents did not participate in previous NE MSP activities. Those that have 

participated in NE MSP activities were fairly evenly distributed between NMPDS and KICKS. Almost 
10% of respondents participated in the NMPDS Middle/High School Institute. 
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• More than half of respondents hold advanced degrees. The majority of respondents held a 
standard or professional teaching certificate and are teaching in an area for which they hold an 
endorsement. 

 
• The majority of participants held an elementary endorsement. Almost 40% of the sample held an 

endorsement for mathematics, special education, and/or early childhood education (which includes 
early childhood inclusive education). 

 
• More than half the respondents indicated they preferred attending professional development for 

extended weeks during the summer. Face-to-face was the preferred mode for professional 
development delivery, followed by hybrid sessions involving both face-to-face and online activities. 

 
• Respondents rated engaging students, supporting a range of strategies and productive struggle 

highly. Respondents most strongly believe the role of the teacher is to engage students in tasks that 
promote reasoning and problem solving and facilitate discourse that moves students toward shared 
understanding of mathematics/science; all students need to have a range of strategies and 
approaches from which to choose in solving problems; and an effective teacher provides students 
with appropriate challenge, encourages perseverance, and supports productive struggle in learning 
mathematics/science. 

 
• Respondents rated continuous improvement, collaboration, and content-focused instructional 

coaching highly. Respondents rated the highest agreement with statements about learning 
attitudes: highly effective teachers become master teachers over time by continually improving their 
content knowledge for teaching/pedagogical skills/knowledge of students as learners; teachers who 
collaborate with colleagues inside and outside their school are more effective; and all professionals 
can benefit from content-focused instructional coaching. 

 
• Mathematics teachers felt well prepared to teach elementary and middle school mathematics and 

algebra. Respondents rated their level for teaching elementary, middle school mathematics, and 
algebra highest, while rating preparation for teaching calculus lowest. 

 
• Mathematics teachers felt well prepared to teach mathematics using a variety of strategies, 

approaches, and instructional support activities. Respondents gave the highest ratings to provide 
mathematics instruction that meets appropriate standards; facilitate a whole group and/or small 
group discussion; and facilitate the learning of problem-solving strategies. The respondents felt only 
somewhat prepared to develop authentic learning experiences for students in partnership with 
community partners, local businesses, etc.; facilitate a project-based learning experience in 
mathematics; and understand and integrate multiple disciplines into the instructional design. 

 
• Mathematics teachers identified professional development needs focusing on a number of 

mathematics topics. Respondents rated several items near moderate priority, which became the 
topics ranked as highest priority for professional development needs. These specific mathematics 
topics are number-numeric relationships, data analysis and application, number-operations, algebra 
applications, algebra-algebraic relationships, and data-representation. 

 
• Science teachers felt better prepared to teach the elementary school and life science. Respondents 

rated their level of preparation between somewhat prepared and well prepared for teaching 
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elementary school science, life science, physical science, earth science, and middle school science, in 
that order. They rated their level of preparation for teaching chemistry and physics between not 
adequately prepared and somewhat prepared. 

 
• Science teachers felt well prepared to teach science concepts. Respondents rated their preparation 

level between well prepared and very well prepared to teach all science concepts. Highest rating 
were provided for patterns, structure and function; cause and effect mechanisms; and explanation, 
in that order. 

 
• Science teachers felt well prepared to teach science using a variety of strategies, approaches, and 

instructional support activities. Respondents rated their preparation level between well prepared 
and very well prepared. Respondents gave highest ratings to facilitate a whole group and/or small 
group discussion; provide science instruction that meets appropriate standards; and manage a class 
of students who are using hands-on or laboratory activities. Respondents gave lowest ratings to: 
develop authentic learning experiences for students in partnership with community partners, local 
businesses, etc.; facilitate a project-based learning experience in science; and understand and 
integrate multiple disciplines into the instructional design. 

 
• Science teachers identified professional development needs focused on a number of science 

topics. Respondents rated several items near moderate priority, which became the topics ranked as 
highest priority for professional development. Areas of greatest priority were Life Science - Structure 
and Function of Living Things, Physical Science - Matter, Physical Science - Force and Motion, The 
Nature of Science and Technology, and Physical Science - Energy. 

 
• Years of Teaching, AYP, and ESU Clusters shows no differences between groups on scale measures 

in mathematics and science. Analysis on each of these factors showed no significant differences on 
any of the scale measures for mathematics and science. 

 
• Levels of preparedness for teaching mathematics and science varied by school size. Statistically 

significant differences were found in a number of the mathematics and science scales. For 
Preparedness to Teach Mathematics, teachers in large schools had significantly lower levels of 
preparedness than teachers in small or medium schools. For Preparedness to Meet Student Needs 
in Mathematics, teachers in small and medium schools had significantly lower levels of 
preparedness than teachers in large schools. For Student Readiness for Mathematics Processes, 
teachers in small and medium schools had significantly higher levels of student readiness than 
teachers in large schools. For Preparedness to Meet Student Needs in Science, teachers in small and 
medium schools had significantly lower levels of preparedness than teachers in large schools. Effect 
sizes were small (<.20). 

 
• Some scale measures for mathematics and science varied by schools with high versus low 

percentage of students qualifying for FRL. Statistically significant differences were found in a 
number of the mathematics and science scales. For Preparedness to Teach Mathematics, teachers in 
schools with high FRL had significantly lower levels of preparedness than teachers in schools with 
low FRL. For Student Readiness for Mathematics Processes, teachers in schools with low FRL had 
significantly higher levels of student readiness than teachers in schools with large FRL. For 
Preparedness to Teach Science Content, Preparedness to Teach Science Concepts, and Student 
Readiness to Learn Science, teachers in schools with low FRL had significantly higher levels of 
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preparedness and students were more ready to learn science than teachers and students in schools 
with high FRL. Effect sizes were small (<.20). 

 
• Some scale measures for mathematics and science differed by ESU size. Statistically significant 

differences were found in a number of the mathematics and science scales. For Preparedness to 
Meet Student Needs, teachers in large ESUs were significantly more prepared than teachers in small 
ESUs. For Preparedness to Teach Science Content, teachers in large ESUs indicated they were better 
prepared, and for Science Professional Development Needs, teachers in small ESUs showed 
significantly higher ratings than teachers in large ESUs. Effect sizes were small (<.20). 

 
• Some scale measures for mathematics and science differed by school grade composition. 

Statistically significant differences were found in a number of the mathematics and science scales. 
For Preparedness for Teaching Mathematics, teachers in middle/high school ((MS/HS) indicated they 
were significantly more prepared than teachers in elementary schools. For Preparedness to Meet 
Student Needs in Mathematics, teachers in elementary schools indicated they were significantly 
more prepared than teachers in MS/HS. For Preparedness to Teach Science Content, Preparedness 
for Teaching Science Concepts, and Preparedness to Meet Student Needs, teachers in MS/HS 
indicated they were more prepared, and for Student Readiness to Learn Science, teachers in MS/HS 
showed significantly higher ratings than teachers in elementary schools. Effect sizes were small 
(<.20). 

 
• Nebraska State Assessment scores correlate positively with student readiness for both 

mathematics and science. Mathematics scores were positively associated with student 
mathematical and scientific readiness. Science scores were associated positively with preparedness 
to teach science and mathematics and student mathematical and scientific readiness. 

 
RECOMMENDATIONS 
 
1. Use extended summer institutes and/or hybrids with some follow up for professional 

development experiences. 
 
2. Ensure professional development experiences that are collaborative and help teachers develop 

content and pedagogical content knowledge. 
 
3. Focus professional development experiences to help develop participant and student active 

learning. 
 
4. Target specific professional development to mathematics and science teachers based on a variety 

of impacting variables, including school size, FRL, ESU size, and school configuration (elementary 
vs.MS/HS). 
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INTRODUCTION 
 

In January 2002, the No Child Left Behind Act of 2001 became law. Title II, Part B authorized state MSP 
competitive grant programs to encourage institutions of higher education (IHEs), local school districts, 
elementary schools, and secondary schools to participate in professional development activities that 
increase the subject matter knowledge and teaching skills of mathematics and science teachers. The 
grant program called for professional development activities that were: 
 

• Sustained; 
• Intensive; 
• Classroom focused; and 
• Aligned with state and local standards and with mathematics and science curricula. 

 
The results of the activities undertaken by grantees were expected to show demonstrable and 
measurable improvement in student academic achievement in mathematics and science. Core partners 
in these grants were to include mathematics, science, and/or engineering departments from IHEs, 
including community colleges. Partnerships of IHEs, K-12 districts, and other stakeholders would draw 
upon the strong disciplinary expertise of the mathematicians, scientists, and engineering faculty from 
IHEs to design professional development activities that effect improvements in student outcomes by 
providing K-12 teachers with strong mathematics and/or science content knowledge. 
 
THE NEBRASKA MATHEMATICS AND SCIENCE PARTNERSHIP (NE MSP) PROGRAM 
 
In 2004, the state of Nebraska received funds under the NCLB Act of 2001 Title II, Part B to conduct a 
state-level MSP program. The NDE released a RFP in fall 2005 with a submission date of December 1, 
2005, for awards to be made for statewide projects, funded at $600,000. After conducting a review of 
proposals, NDE rejected all proposals and reissued another RFP in spring 2006. After conducting a 
second review of proposals, NDE selected two projects to receive awards under this program: the 
NMPDS operated by ESU #8 and Science KICKS operated by ESU #3. These two projects are continuing to 
operate with re-competed proposals in their third iteration but operating from ESUCC and ESU #16 for 
NMPDS and KICKS, respectively. In winter 2015, NDE plans on releasing a new RFP, with projects to be 
selected and awards to be made beginning in 2016. 
 
NE MSP PROGRAM GOALS 
 
The five overall goals of the NE MSP program are to: 
 

1. Improve and upgrade the status and stature of mathematics and science teaching by 
encouraging 4-year IHEs to assume greater responsibility for improving mathematics and 
science teacher education through the establishment of a comprehensive, integrated system of 
recruiting, training, and advising mathematics and science teachers; 
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2. Focus on the education of mathematics and science teachers as a career-long process that 
continuously stimulates teachers’ intellectual growth and upgrades teachers’ knowledge and 
skills; 

 
3. Bring together mathematics and science teachers in elementary schools and secondary schools 

with scientists, mathematicians, and engineers to increase the subject matter knowledge of 
mathematics and science teachers and improve such teachers’ teaching skills through the use of 
sophisticated laboratory equipment and work space, computing facilities, libraries, and other 
resources that 4-year IHEs are better able to provide than elementary schools and secondary 
schools; 

 
4. Develop more rigorous mathematics and science curricula that are aligned with challenging 

state academic content standards and with the standards expected for postsecondary study in 
engineering, mathematics, and science; and 

 
5. Improve and expand training of mathematics and science teachers, including training such 

teachers in the effective integration of technology into curricula and instruction. 
 
CONDUCTING A NEEDS ASSESSMENT 
 
All projects in mathematics and science funded under the MSP program must discuss, as part of their 
application process, the results of a comprehensive assessment of the teacher quality and professional 
development needs of all school districts or schools with respect to the teaching and learning of 
mathematics and/or science. RMC Research Corporation was requested by the NDE in June 2015 to 
construct and administer a statewide needs assessment in mathematics and science. 
 
REPORT ORGANIZATION 
 
The methodology section that follows describes the approach used by RMC Research to conduct the 
needs assessment. The findings sections present tables and graphs of responses pertaining to perceived 
levels of preparedness and levels of professional development needs for teaching mathematics and 
science. The final section presents a summary of findings and recommendations for consideration. 
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METHODOLOGY 
 

This report focuses on a statewide needs assessment in mathematics and science administered during 
the period September 8, 2015 through September 30, 2015. This section of the report identifies the 
questions that were used, the data used for analysis, and the analysis techniques. 
 
EVALUATION QUESTIONS FOR NEEDS ASSESSMENT 
 
Three primary evaluation questions guided the analysis of needs assessment data: 
 

1. What are the areas of mathematics and science for which teachers presently feel least 
adequately prepared to teach? 

2. What areas in mathematics and science are rated as the highest priority for professional 
development? 

3. Are there significant differences on levels of preparedness to teach and needs for professional 
development in mathematics and science between teachers for the independent variables of 
years of teaching, adequate yearly progress (AYP), ESU clusters, school size, free and reduced  
price lunch (FRL), ESU size, and Nebraska State Assessments (NeSA) Math and Science? 

 
Results in the report are based on data collected from a survey that was co-designed by RMC Research 
and the NDE staff, with a draft prepared by RMC Research and then reviewed and revised by NDE staff. 
The survey was created using SurveyMonkey.com, an online survey application, and was opened for 
administration on September 8, 2015 and closed on September 30, 2015. Nebraska teachers were sent 
invitations directly by NDE, an information piece regarding the survey and a url link was included in the 
September 2015 issues (3, 10, 17, and 24) of the NDE Bulletin (Exhibit 1) for four consecutive weeks. 
Additionally, invitation letters and announcements were shared at the NATM Annual Conference in 
Kearney, Nebraska on September 14, 2015 and at the NATS Annual Conference on September 23 and 
24, 2015 in Fremont, Nebraska, and word of mouth. 
 

EXHIBIT 1. NDE BULLETIN NOTICE 
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Primary teacher targets are identified in Exhibit 2. 
 

EXHIBIT 2. TARGETED SURVEY PARTICIPANTS 
 

Nebraska Department of Education Science KICKS NMPDS 
• Public and non-public school 

teachers of mathematics and 
science 

• Public and non-public school 
administrators 

• NATS membership 
• Science Matters 
• Science KICKS3 Institute 

participants 
• ESU Science Cadre 

• NATM membership 
• NMPDS Middle School and 

High School Institute and 
Elementary Academy 
participants 

• ESU Mathematics Cadre 
 
METHODOLOGY 
 
QUANTITATIVE DATA 
 
Needs Assessment Survey. A total of 1,456 K-12 teachers, representing all ESUs across the state, 
completed the survey online. The survey asked K-12 teachers to indicate whether they have participated 
in statewide MSP activities in the past; their level of preparedness for a variety of teaching activities and 
experiences in mathematics and/or science; their preferences and perceptions of priority regarding 
needs for professional development; and teacher background information. 
 
DATA ANALYSIS 
 
Descriptive statistics were used to summarize findings regarding respondent characteristics, participant 
levels of preparedness, and priorities for mathematics and science professional development. Measures 
of central tendency and frequencies were used to report descriptive data. Factor analysis using Principal 
Axis factoring1 with a Varimax rotation2 was conducted on the beliefs scales, attitudes scales, 
mathematics and science preparedness,3 and on the mathematics and science professional 
development priority scales. Reliability analysis with Cronbach’s alpha4 was utilized for scaled items that 
were revealed in the factor analysis. The reliability results presented in Exhibit 3 reveal mathematics 
preparedness, mathematics professional development needs, science preparedness, and science 
professional development needs scales formed one to four highly reliable subscales. A single score for 
each subscale was calculated by calculating the mean5 of all items on the subscale. Beliefs and attitudes 
scales had only moderate reliability, and thus were analyzed on the individual item level only. 
  

                                                 
1 This type of factor analysis examines the correlation matrix between the variables to determine how the variables “fit” 
together by creating communality to examine the covariation among the variables. 
2 An orthogonal rotation that places the final factors at right angles to each other so we can interpret that information provided 
by one factor is independent of information provided by the other factors. 
3 To create overall mathematics preparedness and overall science preparedness scores, subscale items were standardized using 
z-scores in order to combine items from multiple survey prompts. Standardizing values allows for the comparison of scores 
across surveys. A z score is a standardized score with a mean of zero and a standard deviation of 1. It is calculated for each 
score by subtracting the population average or mean from a score, and dividing that difference by the population standard 
deviation. 
4 Cronbach’s alpha is a measure of the reliability or internal consistency of a composite measure or scale that is based on 
multiple survey items. Values range from 0 to 1. 
5 The mean or average value is a measure of central tendency computed by adding a set of values and dividing the sum by the 
total number of values. 
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EXHIBIT 3. RELIABILITY ANALYSIS 
 
 
Scale 

Number of 
Items 

Cronbach’s 
Alpha 

Mathematics Preparedness 32 .940 
Preparedness for Teaching Mathematics 8 .885 
Preparedness to Meet Student Needs 20 .954 
Student Readiness for Mathematical Processes 4 .882 
Mathematics Professional Development Needs 11 .918 
Science Preparedness 44 .977 
Preparedness for Teaching Science Content 8 .855 
Preparedness for Teaching Science Concepts 7 .930 
Preparedness to Meet Student Scientific Needs 21 .963 
Student Readiness for Scientific Processes 8 .855 
Science Professional Development Needs 12 .917 
Beliefs About Teaching 12 .662 
Attitudes About Teaching 13 .591 
 
Based on these 2015 Needs Assessment data subscales, the teachers were divided into seven different 
groupings: years of teaching, school AYP status, ESU clusters, school size, percent of teachers in schools 
with high numbers of students qualifying for FRL, ESU size, and school grad span. The first grouping, 
years of teaching, was broken down into (a) teachers who have taught 6 years or less, (b) teachers who 
have taught 7 to 14 years, and (c) teachers who have taught 15 or more years. The second grouping, AYP 
status, was grouped by teachers in schools who met or did not meet AYP. The third group, ESU clusters, 
was broken down into four clusters based upon geographic region of the state. The fourth grouping, 
school size, was broken down into (a) teachers who taught at schools with 500 or fewer students, (b) 
teachers who taught at schools with 501-1,500 students, and (c) teachers who taught at schools with 
1,501 or more students. Exhibit 4 provides the number of teacher participants in each of these grouping 
categories. The fifth grouping, FRL status, used 40% as a cutoff score to indicate whether or not teachers 
worked in schools with high or low percentage of students qualifying for FRL. Sixth, ESU size was used 
for a proxy of urbanicity. Teachers in schools in larger ESU’s were compared to those in smaller ESUs. 
Finally, the seventh group, school grades, was used to examine differences between teachers who 
taught in schools with elementary grades (any grade span from PK-6) and those who taught in schools 
with MS/HS grade levels. Almost all respondents were from public schools (97%). 
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EXHIBIT 4. TEACHER PARTICIPANTS BY GROUPING CATEGORY 
 

 Number of Teachers 
in Grouping 

Years of Teaching 
6 or less years 338 
7 to 14 years 399 
15 or more years 708 
Adequate Yearly Progress Status 
Not Met 1,150 
Met 132 
ESU Clusters 
Cluster 1 (ESU 1, 2, 3, 4, 19) 378 
Cluster 2 (ESU 5, 6, 7, 18) 270 
Cluster 3 (ESU 8, 9, 10, 11) 327 
Cluster 4 (ESU 13, 15, 16, 17) 183 
School Size 
500 or fewer students 925 
501-1,500 students 334 
1,501 or more students 70 
Percent Qualifying for Free or Reduced Price Lunch (FRL) 
Low FRL 579 
High FRL 725 
ESU Size  
Large 488 
Small 968 
School Grades 
Grades PK-6 750 
Grades 7-12 415 

 
One-way ANOVAs6 were computed for each of the nine subscale dependent variables using each of the 
three grouping variables. When significant differences were discovered and the assumption of equal 
variances was not violated, the post hoc Bonferonni7 test was utilized to determine exactly where the 
significant differences occurred. If the assumption of equal variances was violated, the post hoc Games-
Howell8 test was used. Effect sizes,9 using Cohen’s d,10 are reported for any statistically significant 
grouping differences. 

                                                 
6 Analysis of variance (ANOVA) is a statistical procedure that examines differences in outcomes for two or more groups. 
7 The Bonferonni post hoc test examines each of the grouping variables one at a time to determine significance. It is typically 
employed when the overall ANOVA is significant and the assumption of equal variances is not violated. The Bonferroni 
correction is a multiple-comparison correction used when several dependent or independent statistical tests are being 
performed simultaneously (since while a given alpha value may be appropriate for each individual comparison, it is not for the 
set of all comparisons). In order to avoid a lot of spurious positives, the alpha value needs to be lowered to account for the 
number of comparisons being performed. 
8 The Games-Howell post hoc test is slightly more conservative than the Tukey HSD test and is used when the assumption of 
equal variances is violated in order to determine where significant differences exist within the groupings. 
9 Effect size (ES) is a name given to a family of indices that measure the magnitude of a treatment effect, represented by 
differences in outcomes across groups. Unlike significance tests, these indices are independent of sample size. 
10 Cohen’s d is a measure of effect size, designed to measure the magnitude of treatment effect. Cohen (1988) defined effect 
sizes as “small, d = .2,” “medium, d = .5,” and “large, d = .8.” 

http://mathworld.wolfram.com/StatisticalTest.html
http://mathworld.wolfram.com/AlphaValue.html
http://mathworld.wolfram.com/AlphaValue.html
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FINDINGS 
PERCEPTIONS OF PREPAREDNESS AND NEEDS 

 

DEMOGRAPHIC DATA 
 
Demographic data presented in Exhibit 5 shows that over three times as many female as male teachers 
completed the survey, and most of the respondents are White. Additionally, the majority of respondents 
are veteran teachers with 15 years or more of teaching mathematics and/or science in K-12 schools. 
More than 75% of all respondents indicated they had not previously participated in prior NE MSP 
activities. Those that have participated in NE MSP activities were fairly evenly distributed between 
NMPDS and KICKS, with almost 10% of respondents having participated in the NMPDS MS/HS Institute. 
 

EXHIBIT 5. SURVEY RESPONDENT CHARACTERISTICS 
 

Respondent Characteristics n11 Percentage 
Gender 
Female 1,067 73 
Male 279 19 
Race and Ethnicity 
White (not of Hispanic origin) 1,315 90 
Hispanic 19 1 
African-American (not of Hispanic origin) 3 <1 
Other 8 <1 
Years of Experience Teaching at a K-12 School 
3 or fewer years 160 11 
4 to 6 years 178 12 
7 to 9 years 165 11 
10 to 14 years 234 16 
15 or more years 708 49 
Years of Teaching Science Full Time at a K-12 School 
3 or fewer years 213 19 
4 to 6 years 166 15 
7 to 9 years 150 13 
10 to 14 years 184 16 
15 or more years 429 38 
Years of Teaching Mathematics Full Time at a K-12 School 
3 or fewer years 196 16 
4 to 6 years 159 13 
7 to 9 years 148 12 
10 to 14 years 194 16 
15 or more years 518 43 

                                                 
11 N is the total number in a sample. n is the total number in a subsample. 
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Respondent Characteristics n11 Percentage 
Participant in prior NE MSP Statewide Activities 
Yes 371 26 
No 1,080 74 
NE MSP Activities 
NMPDS: Elementary Math Academy 81 6 
NMPDS: Middle/High School Institute 119 9 
KICKS: Elementary 67 5 
KICKS: Secondary 73 6 
KICKS: K-12 50 4 

 
Demographic data in Exhibit 6 show that the majority of respondents are from schools that are making 
AYP. The majority of respondents indicated mathematics was a primary focus for the school 
improvement plans. Most respondents teach in districts with more than 5,000 students, though the 
majority of teachers came from schools with 501-1,500 students (64%). Additionally, nearly all 
respondents reported having at least one other teacher at their school teaching mathematics or science 
besides the respondent. Exhibit 7 illustrates, on average, respondents represent schools with 44% of 
students qualifying for FRL. On average, nearly 75% of students in respondents’ schools scored 
proficient on the mathematics or science state assessments. 
 

EXHIBIT 6. SCHOOL CHARACTERISTICS REPORTED BY RESPONDENTS 
 

School Characteristics n Percentage 
School is NOT making Adequate Yearly Progress (AYP)   
Yes 132 10 
No 1,093 85 
Not Sure 57 5 
Primary Focus for School Improvement Plan   
Mathematics 820 58 
Science 208 16 
Number of Students in District   
Fewer than 200 students 102 8 
201 to 500 students 236 18 
501 to 1,000 students 184 14 
1,001 to 1,500 students 76 6 
1,501 to 2,000 students 38 3 
2,001 to 2,500 students 30 2 
2,501 to 3,000 students 15 1 
3,001 to 5,000 students 149 11 
More than 5,000 students 499 38 
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School Characteristics n Percentage 
Number of Teachers at School Employed to Teach Full-Time   
Math   

Respondent only 10 1 
1 to 2 teachers 186 13 
3 to 5 teachers 174 13 
6 to 10 teachers 271 20 
11 to 15 teachers 253 18 
More than 15 teachers 496 36 

Science   
Respondent only 27 2 
1 to 2 teachers 182 14 
3 to 5 teachers 176 13 
6 to 10 teachers 296 22 
11 to 15 teachers 241 18 
More than 15 teachers 424 32 

 
EXHIBIT 7. SCHOOL CHARACTERISTICS REPORTED BY STATE 

 
School Characteristics n Percentage 
Public School 1,292 97 
Percent of students with Free/Reduced Price Lunch 1,304 44 
Percent of students with English Language Learner status 1,304 7 
Percent of students with Special Education designation 1,304 15 
Percent of students who are mobile 1,304 15 
Percent of students scoring Proficient on Nebraska State Assessment (Mathematics) 1,263 72 
Percent of students scoring Proficient on Nebraska State Assessment (Science)  1,197 72 

 
Demographic data presented in Exhibit 8 shows that more than half of respondents hold advanced 
degrees. The majority of respondents currently hold a standard or professional teaching certificate and 
are teaching in an area for which they hold an endorsement. Three fourths of the respondents report 
they are currently teaching or will be teaching mathematics and over one-half currently teach or will be 
teaching science. Additionally, the majority of respondents are interested in receiving college or 
university credit for professional development while about one third of respondents are interested in 
earning an advanced degree in science or mathematics. The majority of respondents reported having no 
membership in state or national professional organizations for mathematics and science; respondents 
that were members of organizations were most likely to be a member of NATS, National Science 
Teachers Association (NSTA), NATM, and/or National Council of Teachers of Mathematics (NCTM). Most 
participants had not attended any professional conferences listed. 
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EXHIBIT 8. RESPONDENT DEGREES, CERTIFICATION, ENDORSEMENTS, AND MEMBERSHIPS 
 

Respondent Characteristics n Percentage 
Degrees Helda 
BA or BS 1,411 97 
MA, MS, or MEd 901 69 
PhD or EdD 12 1 
Other 121 8 
Type of Teaching Certificateb 
Initial 252 17 
Standard 662 45 
Professional 404 28 
Provisional 2 <1 
Administrative, Professional 58 4 
Substitute 2 <1 
Type of Teaching Certification Program 
Traditional (college or university program) 1,381 95 
Nebraska Transition to Teaching Program 27 2 
Alternative Pathway (e.g., Post-Baccalaureate program, online, Fast Track Teaching 

program, University of Nebraska-Omaha Teacher Academy Project) 
39 3 

Teaching in an area for which an endorsement is held 
Yes 1,317 91 
No 128 9 
Currently teaching or will teach mathematics in next school year 
Yes 998 74 
No 342 26 
Currently teaching or will teach science in next school year 
Yes 780 61 
No 494 39 
Interested in earning an advanced degree in science or mathematics 
Yes 455 32 
No 987 68 
Interested in receiving college credit for professional development 
Yes 903 63 
No 540 37 
Membership in professional organizationsc 
Nebraska Association of Teachers (NATS) 129 9 
National Science Teachers Association (NSTA) 133 9 
National Science Education Leadership Association (NSELA) 9 1 
Nebraska Association of Teachers of Mathematics (NATM) 112 8 
National Council of Teachers of Mathematics (NCTM) 137 9 
No membership 862 59 
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Respondent Characteristics n Percentage 
Conference attendanced 
Nebraska Association of Teachers (NATS) 279 19 
National Science Teachers Association (NSTA) 164 11 
National Science Education Leadership Association (NSELA) 12 1 
Nebraska Association of Teachers of Mathematics (NATM) 239 17 
National Council of Teachers of Mathematics (NCTM) 207 14 
National Council of Supervisors of Mathematics 16 1 
None attended 862 59 

a Percentages do not total to 100 due to teachers reporting multiple degrees. 
b Percentages do not total to 100 due to teachers reporting multiple certification types. 
c Percentages do not total to 100 due to teachers reporting membership in multiple organizations. 
d Percentages do not total to 100 due to teachers reporting attendance at multiple conferences. 

 
Respondents were asked to identify areas of certification or endorsements that they initially received, 
presently hold, and have interest in obtaining. Exhibit 9 presents the percentage of responses. The 
majority of participants held an elementary endorsement, with at least 10% of the sample holding an 
endorsement for mathematics, special education, and/or early childhood education (which includes 
early childhood inclusive education). 
 

EXHIBIT 9. AREAS OF CERTIFICATION AND ENDORSEMENTS (N = 1346) 
 

Respondent Characteristicsa n Percentage 
Elementary 810 56 
Mathematics 260 18 
Special Education 149 10 
Early Childhood Education/Inclusive 147 10 
Coaching 121 8 
Middle Grades (Ag Education/Business Education/Family and Consumer 

Science/Language/Health and PE) 
115 8 

Science 105 7 
ESL 86 6 
Chemistry 81 6 
Biology 78 5 
English/English Language Arts/Reading/Reading and Writing 58 4 
Principal 57 4 
Health/Physical Education 53 4 
Middle Grade Natural Sciences 52 4 
Physics 46 3 
Biology 45 3 
Earth and Space Science 45 3 
Middle Grade Mathematics 40 3 
Middle Grades Social Science 32 2 
Information Tech 27 2 
Driver Education 16 1 
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Respondent Characteristicsa n Percentage 
Social Science 12 1 
World Language 12 1 
Assessment Leadership 11 1 
Business 11 1 
School Counselor 8 1 

a Several categories had fewer than n = 7 (<1%) of the sample. These included: curriculum supervisor, 
marketing, music, cooperative education/diversified occupations work-based learning, history, 
superintendent, geography, family/consumer science, high ability education, school librarian, bilingual 
education, political science, psychology, agriculture, and industrial tech education. 

 
As demonstrated in Exhibit 10, over half the respondents indicated they would attend professional 
development during extended weeks during the summer; less than half of the respondents would 
attend professional development throughout the school year, evenings, or weekends. Face-to-face was 
the preferred mode for professional development delivery, followed by hybrid sessions involving both 
face-to-face and online activities. 
 

EXHIBIT 10. PROFESSIONAL DEVELOPMENT PREFERENCES (N = 1,451) 
 

Professional Development Characteristics n Percentage 
Timinga   
Extended weeks during summer  886 61 
Throughout the school year 576 40 
Evenings 286 20 
Weekends 230 16 
Other (e.g., school breaks, weekends) 32 2 
Modeb 
Face-to-face  584 41 
Hybrid face-to-face and online 403 29 
Asynchronous online 391 28 
Synchronous online 36 3 
Barriersa 
Time to participate 1,114 77 
Cost to participate 847 58 
Personal responsibilities 66 46 
Location of the activity 614 42 
School extra-curricular responsibilities 351 24 
Don’t need additional college credit 341 24 
Access to substitute teachers 327 23 
Administrative support 103 7 

a Percentages add up to more than 100% because participants were asked to select all answers that applied. 
b For this item, N = 1,414. 

 
The majority of respondents used printed textbooks, online resources, and/or websites as instructional 
tools in their mathematics/science classrooms. Data is presented in Exhibit 11. 
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EXHIBIT 11. INSTRUCTIONAL TOOLS (N = 1,451) 
 

Primary Instructional Tools n Percentage 
Printed Textbooksa 1,284 89 
Online Resources 1,002 69 
Websites 826 57 
Apps 462 32 
Electronic Textbooks 448 31 
Other (e.g., district curriculum, graphing calculators, hands on activities/ 

manipulatives, software) 
115 8 

a Percentages add up to more than 100% because participants were asked to select all answers that applied. 
 
Demographic data presented in Exhibit 12 shows that the distribution of respondents across all ESUs 
was inconsistent, with respondents from four ESUs (3, 10, 18, and 19) representing nearly half of the 
total respondents. 
 

EXHIBIT 12. RESPONDENT DISTRIBUTION ACROSS ESUS (N = 1,329) 
 

ESU n Percentage 
ESU 1 67 5 
ESU 2 60 4 
ESU 3 217 15 
ESU 4 34 2 
ESU 5 42 3 
ESU 6 61 4 
ESU 7 59 4 
ESU 8 58 4 
ESU 9 42 3 
ESU 10 193 13 
ESU 11 34 2 
ESU 13 90 6 
ESU 15 23 2 
ESU 16 54 4 
ESU 17 16 1 
ESU 18 (LPS) 108 7 
ESU 19 (OPS) 163 11 

 
BELIEFS 
 
Respondents rated their beliefs about mathematics and science teaching and learning, using a 4-point 
agreement scale with 1 corresponding to strongly disagree and 4 corresponding to strongly agree. 
Exhibit 13 illustrates that respondents rated lowest agreement with statements that students need only 
to learn and use the same prescribed methods to solve problems; the role of the student is to memorize 
problems and solutions to use on the tests; and the role of the teacher is to tell students exactly what to 
do on assignments and exams. Exhibit 14 illustrates that respondents rated the highest agreement with 
statements about learning beliefs: the role of the teacher is to engage students in tasks that promote 
reasoning and problem solving and facilitate discourse that moves students toward shared 
understanding of mathematics/science; all students need to have a range of strategies and approaches 
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from which to choose in solving problems; and an effective teacher provides students with appropriate 
challenge, encourages perseverance, and supports productive struggle in learning mathematics/science. 
 

EXHIBIT 13. ITEMS OF DISAGREEMENT WITH BELIEFS ABOUT TEACHING AND LEARNING (N = 1,285) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  

Strongly             Disagree         Agree Strongly 
Disagree                        Agree 
 

Average Teacher Rating 

1.69 

1.91 

2.23 

2.36 

2.48 

2.53 

1 2 3 4

Students need only to learn and use the same
prescribed methods to solve problems.

The role of the student is to memorize
information that is presented and then use it to
solve routine problems on homework, quizzes,

and tests.

The role of the teacher is to tell students exactly
what definitions, formulas, and rules they should

know and demonstrate how to use this
information to solve mathematics/science

problems.

Mathematics/science learning should focus on
practicing procedures and memorizing basic

facts.

Students can learn to apply mathematics/science
only after they have mastered the basic skills.

An effective teacher makes the
mathematics/science easy for students by

guiding them step by step through problem
solving/investigation to ensure that they are not

frustrated or confused.
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EXHIBIT 14. ITEMS OF AGREEMENT WITH BELIEFS ABOUT TEACHING AND LEARNING (N = 1,285) 

 
 
 
 
 

Note. The role of the student is to be actively involved in making sense of mathematics/science tasks by using varied 
strategies and representations, justifying solutions, making connections to prior knowledge or familiar contexts and 
experiences, and considering the reasoning of others. 

  

3.28 

3.49 

3.50 

3.52 

3.52 

3.59 

1 2 3 4

Students can learn mathematics/science through exploring
and solving contextual and mathematical/scientific

problems.

The role of the student is to be actively involved in making
sense of mathematics/science tasks (See Note for entire

item statement).

Mathematics/science learning should focus on developing
understanding of concepts and procedures through

problem solving, reasoning, and discourse.

An effective teacher provides students with appropriate
challenge, encourages perseverance in solving problems,

and supports productive struggle in learning
mathematics/science.

All students need to have a range of strategies and
approaches from which to choose in solving problems,

including, but not limited to, general methods and
procedures.

The role of the teacher is to engage students in tasks that
promote reasoning and problem solving and facilitate

discourse that moves students toward shared
understanding of mathematics/science.

Strongly                    Disagree                       Agree      Strongly 
Disagree                              Agree 
 

Average Teacher Rating 
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ATTITUDES 
 
Respondents rated their attitudes about mathematics and science teaching and learning, using a 4-point 
agreement scale with 1 corresponding to strongly disagree and 4 corresponding to strongly agree. 
Exhibit 15 illustrates that respondents rated lowest agreement with attitude statements that effective 
teachers can work autonomously and in isolation, instructional coaching is unnecessary and a luxury in a 
school’s budget, and teachers arrive from teacher preparation programs prepared to be effective 
teachers. Exhibit 16 illustrates that respondents rated the highest agreement with statements about 
learning attitudes: highly effective teachers become master teachers over time by continually improving 
their content knowledge for teaching/pedagogical skills/knowledge of students as learners; teachers 
who collaborate with colleagues inside and outside their school are more effective; and all professionals 
can benefit from content-focused instructional coaching. 
 

EXHIBIT 15. ITEMS OF DISAGREEMENT WITH ATTITUDES ABOUT TEACHING AND LEARNING (N = 1,254) 

 
 
  

1.96 

2.08 

2.18 

2.21 

2.42 

2.75 

2.99 

1 2 3 4

Effective teachers can work autonomously and in isolation.
As long as the students in one's own classroom is successful,

all is well.

Instructional coaching is unnecessary and a luxury in a
school's budget. However, novice teachers might benefit

from some general coaching support.

Teachers arrive from teacher preparation programs
prepared to be effective teachers.

A deep understanding of mathematics/science content is
sufficient for effective teaching.

Periodic professional development such as that provided on
district inservice days provides adequate support to

increase teachers' knowledge and skills.

Teachers should be in direct contact with students for all or
almost all of each school day.

Highly effective teachers have an innate and natural ability
to provide innovative instruction that results in high levels

of student achievement.

Strongly                   Disagree                     Agree     Strongly 
Disagree                             Agree 
 

Average Teacher Rating 
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EXHIBIT 16. ITEMS OF AGREEMENT WITH ATTITUDES ABOUT TEACHING AND LEARNING (N = 1,254) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

a Teachers who collaborate with colleagues inside and outside their school are more effective. All mathematics/science 
teachers are collectively responsible for student learning, the improvement of the professional knowledge base, and 
everyone's effectiveness. 
b Professional development that includes collaborative lesson planning, then reflecting on the effectiveness of those plans 
for student learning, observing other teachers and being observed and reviewing students' work increases teachers' 
knowledge and skills. 

 

Strongly                 Disagree               Agree           Strongly 
Disagree                                  Agree 
 

Average Teacher Rating 

3.10 

3.14 

3.24 

3.30 

3.36 

3.39 

1 2 3 4

A priority for schools and districts is to establish
regular content-focused collaborative time for

teachers at the same grade level or teachers of the
same course and to schedule time periodically for

vertical articulation.

The nature and degree of principal support for a
particular professional development program

influences its impact on teachers' practice.

Professional development that includes collaborative
lesson planning, then reflecting on the effectiveness
of those plans for student learning, (See Note b for

entire item statement).

All professionals, even experienced teachers, can
benefit from content-focused instructional coaching.

Teachers who collaborate with colleagues inside and
outside their school are more effective. All

mathematics/science teachers are collectively
responsible for student learning, the improvement of

the (See Note a for entire item statement).

Highly effective teachers become master teachers
over time by continually improving their

mathematical/scientific knowledge for teaching,
mathematical/scientific pedagogical skills, and

knowledge of students as learners of
mathematics/science.
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MATHEMATICS 
 
LEVELS OF PREPAREDNESS 
 
Respondents rated how well their undergraduate or graduate degree prepared them for teaching in 
various areas in mathematics, using a 4-point scale with 1 corresponding to not adequately prepared 
and 4 corresponding to very well prepared. Exhibit 17 illustrates that respondents rated their 
preparation level the lowest for teaching calculus while rating the highest level of preparation for 
teaching elementary school mathematics. 
 

EXHIBIT 17. RATINGS OF PREPAREDNESS FOR 
VARIOUS AREAS IN MATHEMATICS (N = 947) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.43 

1.56 

1.64 

2.04 

2.31 

2.43 

2.48 

2.89 

1 2 3 4

Other

Calculus

Statistics

Algebra II

Geometry

Algebra

Middle Level Mathematics

Elementary School Mathematics

Not Adequately             Somewhat         Well              Very Well 
    Prepared               Prepared      Prepared               Prepared 
 

Average Teacher Rating 
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Respondents rated various teaching strategies and/or approaches, along with other instructional 
support activities, using a 4-point scale with 1 being not adequately prepared and 4 being very well 
prepared. Exhibit 18 presents the average response ratings for survey items for which respondents felt 
least prepared in mathematics. For mathematics, respondents gave lowest ratings to develop authentic 
learning experiences for students in partnership with community partners, local businesses, etc.; 
facilitate a project-based learning experience in mathematics; and understand and integrate multiple 
disciplines into the instructional design. 
 

EXHIBIT 18. ITEMS FOR WHICH RESPONDENTS 
FELT LEAST PREPARED IN MATHEMATICS (N = 841) 

 
 
 
 

2.28 

2.40 

2.79 

2.81 

2.84 

2.85 

1 2 3 4

Develop authentic learning experiences for students in
partnership with community partners, local businesses, etc.

Facilitate a project-based learning experience in
mathematics.

Understand and integrate multiple disciplines into the
instructional design.

Integrate technologoy into the instructional design.

Learn the processes involved in reading and how to teach
reading in mathematics.

Use a variety of technological tools to enhance student
learning.

Not Adequately    Somewhat        Well      Very Well 
      Prepared     Prepared    Prepared      Prepared 
 

Average Teacher Rating 
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Exhibit 19 presents the average response ratings for survey items for which respondents felt best 
prepared in mathematics. For mathematics, respondents gave the highest ratings to provide 
mathematics instruction that meets appropriate standards; facilitate a whole group and/or small group 
discussion; and facilitate the learning of problem solving strategies. 
 

EXHIBIT 19. ITEMS FOR WHICH RESPONDENTS 
FELT BEST PREPARED IN MATHEMATICS (N = 841) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. Understand how students differ in their approaches to learning and create instructional opportunities that are adapted to 
diverse learners (e.g., cultural backgrounds, limited English proficiency, learning disability that impacts math learning, etc.). 

3.00 

3.02 

3.03 

3.04 

3.07 

3.08 

3.12 

3.14 

3.14 

3.14 

3.18 

3.22 

3.26 

3.42 

1 2 3 4

Utilize cooperative learning/group learning teaching strategies.

Understand how students differ in their approaches to learning and
create instructional opportunities that are adapted to diverse learners

(See Note for entire item statement).

Use learning progressions to sequence math instruction to meet
instructional goals across grade levels and courses.

Provide a challenging curriculum for all students you teach.

Make appropriate and relevant connections to other areas of
mathematics, to other disciplines, and/or to real-world contexts.

Identify misconceptions students may have before, during, and after
instruction about mathematics.

Use a variety of formative assessment strategies to inform practice.

Select and/or adapt instructional matierals to implement your written
curriculum.

Teach mathematics with the use of manipulative materials, such as
counting blocks, geometric shapes, algebra tiles, and so on.

Use summative data to informinstructional decisions.

Align curriculum, instruction, and assessment to district and state
standards.

Facilitate the learning of problem solving strategies.

Facilitate a whole group and/or small group discussion.

Provide mathematics instruction that meets appropriate standards
(district and state).

Not Adequately            Somewhat                        Well                           Very Well 
     Prepared             Prepared                    Prepared                           Prepared 
 

Average Teacher Rating 
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Respondents rated the degree to which they felt their students were prepared to demonstrate the 
Nebraska Mathematical Processes, using a 4-point scale with 1 corresponding to not adequately 
prepared and 4 corresponding to very well prepared. Exhibit 20 presents the average response ratings 
for survey items. On average, respondents rated their students between somewhat prepared and well 
prepared to demonstrate all four mathematical processes. 
 

EXHIBIT 20. STUDENT READINESS FOR MATHEMATICAL PROCESSES (N = 841) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
PROFESSIONAL DEVELOPMENT PRIORITIES 
 
Respondents rated the degree to which they felt topics were a priority for professional development at 
their grade levels, whether or not those topics are in their curriculum, using a 4-point scale with 1 
corresponding to not a priority and 4 corresponding to a high priority. Exhibit 21 presents the average 
response ratings for survey items on topics respondents rated a low priority. For mathematics, the 
highest priority for professional development was identified as number-numeric relationships, data 
analysis and application, number-operations, algebra-applications, algebra-algebraic relationships, and 
data-representation. 
 
  

2.43 

2.46 

2.47 

2.59 

1 2 3 4

Communicates mathematical ideas effectively.

Models and represents mathematical problems.

Makes mathematical connections.

Solves mathematical problems.

Not Adequately   Somewhat       Well                    Very Well 
      Prepared    Prepared    Prepared   Prepared 
 

Average Teacher Rating 
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EXHIBIT 21. RATINGS OF PRIORITY FOR 
PROFESSIONAL DEVELOPMENT IN MATHEMATICS (N = 868) 

 
 
 

2.66 

2.90 

2.94 

2.96 

2.97 

3.01 

3.02 

3.04 

3.12 

3.12 

3.17 

1 2 3 4

Geometry-Coordinate Geometry

Data-Probability

Geometry-Characteristics

Algebra-Algebraic Processes

Geometry-Measurement

Data-Representation

Algebra-Algebraic Relationships

Algebra-Applications

Number-Operations

Data-Analysis and Application

Number-Numeric Relationships
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SCIENCE 
 
LEVELS OF PREPAREDNESS 
 
Respondents rated how well their undergraduate or graduate degree prepared them for teaching in 
various areas in science, using a 4-point scale with 1 corresponding to not adequately prepared and 4 
corresponding to very well prepared. Exhibit 22 illustrates that respondents rated their preparation level 
the lowest for teaching physics while rating the highest level of preparation for teaching elementary 
school science. 
 

EXHIBIT 22. RATINGS OF PREPAREDNESS 
FOR VARIOUS AREAS IN SCIENCE (N = 758) 

 
 
 
 
 
Respondents rated preparedness to teaching various science content, using a 4-point scale with 1 
corresponding to not adequately prepared and 4 corresponding to very well prepared. Exhibit 23 
presents the average response ratings for survey items. For science, respondents gave highest ratings to 
patterns, structure and function, and cause and effect: mechanisms and explanation; they gave the 
lowest ratings to stability and change, scale, proportion, and quantity, and systems and system models. 
However, all ratings fell, on average, between somewhat prepared and well prepared. 
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EXHIBIT 23. PREPAREDNESS TO TEACH SCIENCE CONCEPTS (N = 701) 

 
 
 
 
 
For science, respondents rated how prepared they were to meet student needs, using a 4-point scale 
where 1 corresponded to not adequately prepared, and 4 corresponded to very well prepared. Exhibit 
24 illustrates participants gave lowest ratings to: develop authentic learning experiences for students in 
partnership with community partners, local businesses, etc.; facilitate a project-based learning 
experience in science; and understand and integrate multiple disciplines into the instructional design. 
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EXHIBIT 24. PREPARATION TO MEET STUDENT NEEDS IN SCIENCE: ITEM OF LOW PREPAREDNESS (N = 679) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
As demonstrated in Exhibit 25, respondents gave highest ratings to facilitate a whole group and/or small 
group discussion; provide science instruction that meets appropriate standards; and manage a class of 
students who are using hands-on or laboratory activities. 
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EXHIBIT 25. PREPARATION TO MEET STUDENT NEEDS IN SCIENCE: ITEMS OF HIGH PREPAREDNESS (N = 679) 

 
 
 
 

 
 
Respondents rated the degree to which they felt their students are prepared to demonstrate scientific 
processes using a 4-point scale where 1 indicated not adequately prepared and 4 indicated very well 
prepared. As demonstrated in Exhibit 26, participants felt students were most ready for obtaining, 
evaluating, and communicating information; planning and carrying out investigations; and analyzing and 
interpreting data. Participants felt students were least ready for constructing explanations and designing 
solutions; and engaging in argument from evidence. 
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EXHIBIT 26. STUDENT READINESS FOR SCIENTIFIC PROCESSES (N = 694) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PROFESSIONAL DEVELOPMENT PRIORITIES 
 
Respondents rated the degree to which they felt topics were a priority for professional development at 
their grade levels, whether or not those topics are currently in their curriculum, using a 4-point scale 
with 1 corresponding to not a priority and 4 corresponding to a high priority. Exhibit 27 presents the 
average response ratings for survey items on topics respondents rated a low priority. For science, of the 
choices contained in the survey, the lowest priority for professional development was identified as Life 
Science-Heredity and Earth and Space Sciences-Earth’s History. Areas of greatest priority were Life 
Science-Structure and Function of Living Things; Physical Science-Matter; and Physical Science-Force and 
Motion. 
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EXHIBIT 27. PRIORITIES FOR PROFESSIONAL 
DEVELOPMENT IN SCIENCE (N = 656) 
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FINDINGS 
TEACHER COMPARISON FOR PREPAREDNESS AND NEEDS 

 

This section presents an analysis of data based on a number of independent variables. 
 
Analyses were conducted on data based on different grouping of responses in order to determine if any 
differences exist on levels of preparedness for teaching mathematics and science and on levels of needs 
for professional development in mathematics and science. Following the brief description of the 
different groupings are tables that present any significant differences found, based on that grouping. 
 
YEARS OF TEACHING 
 
Teacher participants were grouped according to years of teaching experience: (a) teachers who have 
taught 6 years or less, (b) teachers who have taught 7 to 14 years, and (c) teachers who have taught 15 
or more years. No significant differences were discovered for levels of preparedness for teaching 
mathematics and science or for levels of needs for professional development in mathematics and 
science for these teacher groupings. 
 
ADEQUATE YEARLY PROGRESS 
 
Teacher participants were grouped according to whether or not their school met AYP requirements. No 
significant differences were found in ratings from teachers who worked in schools that met AYP 
compared to those in schools that did not meet AYP in mathematics or science needs. 
 
ESU CLUSTERS 
 
Teacher participants were grouped according to ESU clusters by geographic region of the state as 
follows: Cluster 1 (ESU 1, 2, 3, 4, 19); Cluster 2 (ESU 5, 6, 7, 18); Cluster 3 (ESU 8, 9, 10, 11); and Cluster 4 
(ESU 13, 15, 16, 17). No significant differences were discovered for any of the scale measures for these 
teacher groupings. 
 
SCHOOL SIZE 
 
Teacher participants were grouped according to the size of the school in which they taught: (a) teachers 
who taught at schools with 500 or fewer students, (b) teachers who taught at schools with 501-1,500 
students, and (c) teachers who taught at schools with 1,501 or more students. As shown in Exhibit 28, 
significant differences were found in two of the mathematics scales: preparedness for teaching 
mathematics and student readiness for mathematics processes. For Preparedness to Teach 
Mathematics, teachers in large schools had significantly higher levels of preparedness than teachers in 
small or medium schools. For Student Readiness for Mathematics Processes, teachers in small and 
medium schools had significantly higher levels of student readiness than teachers in large schools. Effect 
sizes are considered small (<.20). 
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EXHIBIT 28. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY SCHOOL SIZE FOR 
MATHEMATICS PREPAREDNESS AND PROFESSIONAL DEVELOPMENT NEEDS 

 
  

n 
 

Mean 
 

SD12 
 

p13 
Effect 

Size (d) 
Preparedness for Teaching Mathematicsa 865 2.25 .81 <.001 .036 
Grouping 1    <.001  
500 or fewer students 637 2.24 .03   
1,501 or more students 24 3.16 .16   
Grouping 2    <.001  
501 to 1,500 students 204 2.20 .06   
1,501 or more students 24 3.16 .16   
Student Readiness for Mathematical Processesb 843 2.49 .63 .009 .011 
Grouping 1    .013  
500 or fewer students 620 2.49 .62   
1,501 or more students 200 2.11 .66   
Grouping 2    .007  
501 to 1,500 students 200 2.53 .64   
1,501 or more students 23 2.11 .66   

a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared. 
b Ratings are on a 4-point scale where 1 = Not a Priority, 2 = Low Priority, 3 = Moderate Priority, and 4 = High 
Priority. 
 
Exhibit 29 illustrates that respondents from schools with size of 500 or fewer students and 501-1,500 
students rated their preparation levels the lowest for teaching calculus, statistics and algebra II while the 
respondents from schools with size of 1,501 or more students rated the lowest level of preparation for 
teaching elementary school mathematics, statistics, and calculus. 
 
  

                                                 
12 The standard deviation (SD) is a measure of how spread out a set of values is. Higher standard deviations indicate greater 
variability in data across respondents. 
13 The p-value is an indicator that represents the likelihood that observed results occurred by chance.  In education research, 
values of p < .05 (i.e., values indicating that observed results had a less than 5% chance of occurring by chance) are typically 
used to identify results that are statistically significant. Lower p-values indicate a smaller likelihood that observed results 
occurred by chance and are therefore associated with statistically significant findings. 
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EXHIBIT 29. RATINGS OF PREPAREDNESS FOR TEACHING MATHEMATICS  
WITH RESPONSES FOR SCHOOL SIZE BASED ON NUMBER OF STUDENTS  

 
 
 
 
 
 
Respondents rated the degree to which they felt their students were prepared to demonstrate the 
Nebraska Mathematical Processes, using a 4-point scale with 1 corresponding to not adequately 
prepared and 4 corresponding to very well prepared. Exhibit 30 presents the average response ratings 
based on school size. On average, respondents rated their students between somewhat prepared and 
well prepared to demonstrate all four mathematical processes with ratings from respondents for 
schools with 1,501 or more students consistently rated lower, much closer to somewhat prepared, than 
other school size responses. 
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EXHIBIT 30. STUDENT READINESS FOR MATHEMATICAL PROCESSES  
WITH RESPONSES FOR SCHOOL SIZE BASED ON NUMBER OF STUDENTS  

 
 
 
 
 
 

 
As shown in Exhibit 31, significant differences were found in one of the five science scales. For 
Preparedness to Meet Student Needs in Science, teachers in small and medium schools had significantly 
lower levels of preparedness than teachers in large schools. The effect size is considered small (<.20). 
 

EXHIBIT 31. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY SCHOOL SIZE  
FOR SCIENCE PREPAREDNESS AND PROFESSIONAL DEVELOPMENT NEEDS 

 
  

N 
 

Mean 
 

SD 
 

p 
Effect 

Size (d) 
Preparedness to Meet Student Needsa 712 2.33 .74 .009 .013 
Grouping 1    .014  
501 to 1,500 students 174 2.31 .74   
1,501 or more students 38 2.69 .62   
Grouping 2    .007  
500 or fewer students 500 2.31 .74   
1,501 or more students 38 2.69 .62   

a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared.  
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Exhibit 32 illustrates that respondents from schools with 500 or less and 501-1,500 students rated their 
preparedness to meet student needs the highest for facilitating a whole group and/or small group 
discussion and providing science instruction that meets appropriate standards, while respondents from 
schools with 1,501+ students rated highest providing instruction for meeting standards, managing a 
class using hands-on or laboratory activities, and facilitating scientific investigation. 
 
Exhibit 33 illustrates that respondents from all school sizes rated their preparedness to meet student 
needs the lowest for developing authentic learning experiences, facilitating a project-based learning 
experience, and understanding and integrating multiple disciplines into the instructional design. 
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EXHIBIT 32. HIGHEST RATINGS OF READINESS TO MEET STUDENT NEEDS IN SCIENCE 
WITH RESPONSES FOR SCHOOL SIZE BASED ON NUMBER OF STUDENTS  
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EXHIBIT 33. LOWEST RATINGS OF READINESS TO MEET STUDENT NEEDS IN SCIENCE 
WITH RESPONSES FOR SCHOOL SIZE BASED ON NUMBER OF STUDENTS 
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FREE AND REDUCED PRICE LUNCH 
 
School percentage of students qualifying for FRL was used to examine the association between school 
poverty and teacher needs. Schools composed of 40% or greater students who qualified for FRL were 
classified as high FRL, and schools with fewer than 40% of students qualifying for FRL were classified as 
low FRL. Effect sizes are considered small (<.20). As shown in Exhibit 34, significant differences were 
found in two of the mathematics scales: preparedness for teaching mathematics and student readiness 
for mathematics processes. 
 

EXHIBIT 34. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY FRL COMPOSITION  
FOR MATHEMATICS PREPAREDNESS AND STUDENT READINESS 

 
  

n 
 

Mean 
 

SD 
 

p 
Effect 

Size (d) 
Preparedness for Teaching Mathematicsa 851   <.001 .012 
High FRL 505 2.18 .78   
Low FRL 347 2.36 .83   
Student Readiness for Mathematical Processesa 830   <.001 .017 
High FRL 495 2.42 .66   
Low FRL 335 2.59 .59   
a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared. 
 
Exhibit 35 illustrates that respondents from schools rated as high and low FRL rated their preparation 
levels the lowest for teaching calculus, statistics and algebra II while the respondents from both high and 
low FRL rated the highest level of preparation for teaching elementary school mathematics, middle 
school mathematics, and algebra. 
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EXHIBIT 35. RATINGS OF PREPAREDNESS FOR TEACHING MATHEMATICS  
WITH RESPONSES FOR HIGH AND LOW FREE AND REDUCED LUNCH 

 
 
 
 
 
Respondents rated the degree to which they felt their students were prepared to demonstrate the 
Nebraska Mathematical Processes, using a 4-point scale with 1 corresponding to not adequately 
prepared and 4 corresponding to very well prepared. Exhibit 36 presents the average response ratings 
for survey items related to the degree to which respondents felt their students were prepared to 
demonstrate the Nebraska Mathematical Processes, including ratings from respondents in high and low 
FRL schools. On average, respondents rated their students between somewhat prepared and well 
prepared to demonstrate all four mathematical processes. 
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EXHIBIT 36. STUDENT READINESS FOR MATHEMATICAL PROCESSES  
WITH RESPONSES FOR HIGH AND LOW FREE AND REDUCED LUNCH  

 
 
 
 

 
 
As shown in Exhibit 37, significant differences were found in three of the five science scales. For 
Preparedness to Teach Science Content, teachers in schools with high FRL percentages had statistically 
significant differences than teachers with low FRL percentages of students. Similar findings regarding 
percentages of high FRL were found for Preparedness to Teach Science Concepts and for Student 
Readiness to Learn Science. The effect size is considered small (<.20). 
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EXHIBIT 37. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY FRL  
COMPOSITION FOR SCIENCE PREPAREDNESS AND STUDENT READINESS 

 
  

N 
 

Mean 
 

SD 
 

p 
Effect 

Size (d) 
Preparedness to Teach Science Contenta 699   .018 .008 
High FRL 399 2.27 .72   
Low FRL 300 2.40 .74   
Preparedness to Teach Science Conceptsa 687   <.001 .022 
High FRL 395 2.55 .69   
Low FRL 292 2.75 .66   
Student Readiness to Learn Sciencea 1,108   <.001 .019 
High FRL 616 2.35 .62   
Low FRL 492 2.53 .62   

a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared. 
 
Exhibit 38 illustrates that respondents from schools rated as high and low FRL rated their preparation 
levels the lowest for teaching physics, as well as chemistry and middle level science. Additionally, 
respondents from both high and low FRL schools rated preparation highest in elementary science and 
life science. 
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EXHIBIT 38. RATINGS OF PREPAREDNESS FOR TEACHING SCIENCE 
WITH RESPONSES FOR HIGH AND LOW FREE AND REDUCED LUNCH 

 
 
 
 
 
 
Exhibit 39 illustrates how respondents from schools rated as high and low FRL rated their preparedness 
to teach science concepts. Respondents from both high and low FRL schools rated levels of 
preparedness the lowest stability and change; scale, proportion, and quantity; and systems and systems 
models. Additionally, respondents from both high and low FRL schools rated preparedness highest 
patterns, structure and function; and cause and effect: mechanisms and explanation. However, all 
ratings fell, on average, between somewhat prepared and well prepared. 
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EXHIBIT 39. PREPAREDNESS TO TEACH SCIENCE CONCEPTS 
WITH RESPONSES FOR HIGH AND LOW FREE AND REDUCED LUNCH 
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Exhibit 40 illustrates how respondents from high and low FRL schools rated the degree to which they felt 
their students were prepared to demonstrate scientific processes. As conveyed in the Exhibit, 
respondents from both high and low FRL schools felt students were most ready for obtaining, 
evaluating, and communicating information; planning and carrying out investigations; and analyzing and 
interpreting data. Participants from both high and low FRL schools felt students were least ready for 
constructing explanations and designing solutions and engaging in argument from evidence. 
 

EXHIBIT 40. STUDENT READINESS FOR SCIENTIFIC PROCESSES 
WITH RESPONSES FOR HIGH AND LOW FREE AND REDUCED LUNCH 
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ESU SIZE 
 
ESU size was used to test differences in teacher mathematics and science needs for large ESUs (3, 18, 
and 19) compared to smaller ESUs (all others). As shown in Exhibit 41, significant differences were found 
in one of the mathematics scales: readiness to meet student needs. For Readiness to Meet Student 
Needs, teachers in smaller ESUs had significantly higher levels of readiness than teachers in larger ESUs. 
The effect size is considered small (<.20). 
 

EXHIBIT 41. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY 
ESU SIZE FOR READINESS TO MEET STUDENT NEEDS IN MATHEMATICS 

 
  

n 
 

Mean 
 

SD 
 

p 
Effect 

Size (d) 
Preparedness to Meet Student Needsa 945   <.001 .014 
Small ESU 617 2.94 .58   
Large ESU 328 3.09 .55   

a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared. 
 
Exhibit 42 illustrates that respondents from schools in both small and large ESUs rated their 
preparedness to meet student needs the highest for providing instruction for meeting standards, 
facilitating discussion groups, and facilitating the learning of problem-solving strategies. 
 
Exhibit 43 illustrates that respondents from schools in both small and large ESUs rated their 
preparedness to meet student needs the lowest for developing authentic learning experiences, 
facilitating project-based learning, and understanding and integrating multiple disciplines into the 
instructional design. 
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EXHIBIT 42. HIGHEST RATINGS OF READINESS TO MEET STUDENT NEEDS WITH RESPONSES FOR SMALL AND LARGE ESUS 
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EXHIBIT 43. LOWEST RATINGS OF READINESS TO MEET STUDENT NEEDS WITH RESPONSES FOR SMALL AND LARGE ESUS  
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As shown in Exhibit 44, significant differences were found in two of the five science scales. For 
Preparedness to Teach Science Content, teachers in smaller ESUs had statistically significant higher 
ratings of preparedness to teach science content than did teachers in larger ESUs. Similarly, teachers in 
smaller ESUs showed statistically significant greater needs for Science professional development than 
did teachers in large ESUs. The effect size is considered small (<.20). 
 

EXHIBIT 44. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY  
ESU SIZE FOR SCIENCE PREPAREDNESS AND STUDENT READINESS 

 
  

N 
 

Mean 
 

SD 
 

p 
Effect 

Size (d) 
Preparedness to Teach Science Contenta 758   .006 .010 
Small ESU 476 2.40 .45   
Large ESU 282 2.25 .71   
Science Professional Development Needsb 739   .040 .006 
Small ESU 265 2.81 .69   
Large ESU 274 2.70 .69   

a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared. 
b Ratings are on a 4-point scale where 1 = Not a Priority, 2 = Low Priority, 3 = Moderate Priority, and 4 = High 
Priority. 
 
Exhibit 45 illustrates that respondents from small and large ESUs rated their preparation levels the 
lowest for teaching physics, as well as chemistry and middle level science. Additionally, respondents 
from both high and low FRL schools rated preparation highest in elementary science and life science. 
 
Exhibit 46 presents the average response ratings for survey items on topics respondents rated a low 
priority. For science, of the choices contained in the survey, the lowest priority for professional 
development for both small and large ESUs was identified as Life Science-Heredity and Earth and Space 
Sciences-Earth’s History. Areas of greatest priority for both small and large ESUs were Life Science-
Structure and Function of Living Things, Physical Science-Matter, and Physical Science-Force and Motion. 
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EXHIBIT 45. RATINGS OF PREPAREDNESS FOR TEACHING SCIENCE 
WITH RESPONSES FOR SMALL AND LARGE ESUS 
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EXHIBIT 46. PRIORITIES FOR PROFESSIONAL DEVELOPMENT IN  
SCIENCE WITH RESPONSES FOR SMALL AND LARGE ESUS 
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SCHOOL GRADES 
 
School grade span groupings were used to examine the association between grade levels and teacher 
needs. Schools composed of any grades between PK-6 were considered elementary, and schools 
composed of any Grades 7-12 were MS/HS. Effect sizes are considered medium to small (.007-.232). As 
shown in Exhibit 47, significant differences were found in two of the mathematics scales: preparedness 
for teaching mathematics and preparedness to meet student needs.  
 

EXHIBIT 47. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY SCHOOL GRADE COMPOSITION 
FOR MATHEMATICS PREPAREDNESS AND READINESS TO MEET STUDENT NEEDS 

 
  

n 
 

Mean 
 

SD 
 

p 
Effect 

Size (d) 
Preparedness for Teaching Mathematicsa 779   <.001 .232 
Elementary 573 2.01 .73   
MS/HS 206 2.88 .64   
Preparedness to Meet Student Needsa 777   .018 .007 
Elementary 572 3.01 .58   
MS/HS 205 2.99 .57   

a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared. 
 
Exhibit 48 illustrates that respondents from school Grades PK-6 rated their preparation levels the lowest 
for teaching calculus, statistics and algebra II while the respondents from school Grades 7-12 rated their 
preparation levels the lowest for teaching elementary school mathematics, statistics, and calculus. 
Additionally, respondents from school Grades PK-6 rated their preparation levels the highest for 
elementary school mathematics, middle level mathematics,  algebra, and geometry, while respondents 
from school Grades 7-12 rated their preparation levels the highest for algebra, middle level 
mathematics, algebra II, and geometry. 
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EXHIBIT 48. RATINGS OF PREPAREDNESS FOR TEACHING MATHEMATICS WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12) 

 
 
 
 
 
 
Exhibit 49 illustrates that respondents from schools in both small and large ESUs rated their 
preparedness to meet student needs the highest for providing instruction for meeting standards, 
facilitating discussion groups, and facilitating the learning of problem-solving strategies. 
 
Exhibit 50 illustrates that respondents from schools in both small and large ESUs rated their 
preparedness to meet student needs the lowest for developing authentic learning experiences, 
facilitating project-based learning, and understanding and integrating multiple disciplines into the 
instructional design. 
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EXHIBIT 49. HIGHEST RATINGS OF READINESS TO MEET STUDENT NEEDS WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12) 
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EXHIBIT 50. LOWEST RATINGS OF READINESS TO MEET STUDENT NEEDS WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12)  
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As shown in Exhibit 51, significant differences were found in four of the science scales: preparedness for 
teaching science content; preparedness for teaching science concepts; preparedness to meet student 
needs; and student readiness to learn science. Effect sizes were considered small (<.20). 
 

EXHIBIT 51. SIGNIFICANT DIFFERENCES IN TEACHER GROUPINGS BY SCHOOL GRADE  
COMPOSITION FOR SCIENCE PREPAREDNESS AND STUDENT READINESS 

 
  

n 
 

Mean 
 

SD 
 

p 
Effect 

Size (d) 
Preparedness for Teaching Science Contenta 630   <.001 .141 
Elementary 451 2.13 .69   
MS/HS 179 2.73 .62   
Preparedness for Teaching Science Conceptsa 617   <.001 .129 
Elementary 442 2.45 .65   
MS/HS 175 2.99 .57   
Preparedness to Meet Student Needsa 452   <.001 .029 
Elementary 177 2.18 .61   
MS/HS 629 3.04 .55   
Student Readiness to Learn Sciencea 984   <.001 .052 
Elementary 612 2.30 .59   
MS/HS 372 2.59 .62   

a Ratings are on a 4-point scale where 1 = Not Adequately Prepared, 2 = Somewhat Prepared, 3 = Well Prepared, 
and 4 = Very Well Prepared. 
 
Exhibit 52 illustrates that respondents from elementary grades (PK-6) rated their preparation levels the 
lowest for teaching physics, chemistry, and middle level science; while respondents from MS/HS grades 
(7-12) rated their preparation levels the lowest for teaching elementary science and physics. 
Additionally, respondents from elementary grades rated their preparation levels the highest for 
elementary school science and life science while respondents from 7-12 rated life science and middle 
level science the highest. 
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EXHIBIT 52. RATINGS OF PREPAREDNESS FOR TEACHING SCIENCE WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12) 
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Exhibit 53 illustrates how respondents from elementary grades (PK-6) and MS/HS grades (7-12) rated 
their preparedness to teach science concepts. Respondents from both PK-6 and 7-12 rated levels of 
preparedness the lowest for stability and change; scale, proportion, and quantity; and systems and 
systems models, although not in the same order or at the same level. Levels of preparedness for PK-6 
respondents were rated highest for patterns; cause and effect; and structure and function, while 7-12 
respondents rated the highest levels of preparedness for structure and function; energy and matter; and 
cause and effect. However, all ratings fell, on average, between somewhat prepared and well prepared. 
 

EXHIBIT 53. PREPAREDNESS TO TEACH SCIENCE CONCEPTS WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12)  
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Exhibit 54 illustrates that respondents from elementary grades (PK-6) rated their preparedness to meet 
student needs the highest for facilitating a whole group and/or small group discussion, while 
respondents from MS/HS grades (7-12) rated highest providing instruction for meeting standards, 
managing a class using hands-on or laboratory activities, and facilitating scientific investigation. 
 
Exhibit 55 illustrates that respondents from elementary grades (PK-6) and MS/HS grades (7-12) rated 
their preparedness to meet student needs the lowest for developing authentic learning experiences. PK-
6 respondents then rated the next lowest as knowing the major unifying concepts of all sciences while 
Grades 7-12 rated facilitating a project-based learning experience, and both rated understanding and 
integrating multiple disciplines into the instructional design as the next lowest. 
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EXHIBIT 54. HIGHEST RATINGS OF READINESS TO MEET STUDENT NEEDS IN SCIENCE WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12) 
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EXHIBIT 55. LOWEST RATINGS OF READINESS TO MEET STUDENT NEEDS IN SCIENCE WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12) 
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Exhibit 56 illustrates how respondents from elementary grades (PK-6) and MS/HS grades (7-12) rated 
the degree to which they felt their students were prepared to demonstrate scientific processes. As 
conveyed in the Exhibit, respondents from both high and low FRL schools felt students were most ready 
for obtaining, evaluating, and communicating information; planning and carrying out investigations; and 
analyzing and interpreting data. Participants from both high and low FRL schools felt students were least 
ready for constructing explanations and designing solutions and engaging in argument from evidence. 
 

EXHIBIT 56. STUDENT READINESS FOR SCIENTIFIC PROCESSES WITH 
RESPONSES FOR ELEMENTARY (PK-6) AND MIDDLE SCHOOL/HIGH SCHOOL (7-12)  
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NEBRASKA STATE ASSESSMENT (NESA) MATH AND SCIENCE 
 
Correlations demonstrated the extent to which Nebraska State Assessment scores in teachers’ schools 
were associated with teacher ratings on mathematics and science scales. Mathematics scores were 
positively associated with student mathematical readiness (r14= .22, p < .001), suggesting higher scores 
were related to student mathematical readiness. Similarly, mathematics scores were positively 
associated with student scientific readiness (r = .086, p < .01). 
 
Science scores were associated positively with preparedness to teach mathematics (r = .10, p < .01) and 
student mathematical readiness (r = .20, p < .001); higher scores were related to greater teacher 
preparedness to teach mathematics and higher levels of student mathematical readiness. Similarly, 
science scores were positively related to preparedness to teach science content (r = .11, p < .01), 
preparedness to teach science concepts (r = .12, p < .01), teacher feelings that they are able to meet 
student needs (r = .12, p < .01), and student science readiness (r = .18, p < .001). As teacher confidence 
in their ability to teach science content and concepts, and meet student needs increase, student scores 
on science assessments also increase. Similarly, student readiness to engage in science is related to 
higher student NeSA scores. 
 
 

  

                                                 
14 The Pearson product-moment correlation coefficient (r) is a measure of the relationship between two variables; in other 
words, a measure of the tendency of the variables to increase or decrease together. Values range from -1 to +1. A correlation of 
+1 indicates perfect positive correlation (i.e., that the two variables increase or decrease together). A correlation of -1 indicates 
perfect negative correlation (i.e., that one variable decreases as the other increases, or vice versa).  
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CONCLUSIONS AND RECOMMENDATIONS 
 

FINDINGS 
 
According to survey respondents, 
 
• The majority of respondents did not participate in previous NE MSP activities. Those that have 

participated in NE MSP activities were fairly evenly distributed between NMPDS and KICKS. Almost 
10% of respondents participated in the NMPDS Middle/High School Institute. 

 
• More than half of respondents hold advanced degrees. The majority of respondents held a 

standard or professional teaching certificate and are teaching in an area for which they hold an 
endorsement. 

 
• The majority of participants held an elementary endorsement. Almost 40% of the sample held an 

endorsement for mathematics, special education, and/or early childhood education (which includes 
early childhood inclusive education). 

 
• More than half the respondents indicated they preferred attending professional development for 

extended weeks during the summer. Face-to-face was the preferred mode for professional 
development delivery, followed by hybrid sessions involving both face-to-face and online activities. 

 
• Respondents rated engaging students, supporting a range of strategies and productive struggle 

highly. Respondents most strongly believe the role of the teacher is to engage students in tasks that 
promote reasoning and problem solving and facilitate discourse that moves students toward shared 
understanding of mathematics/science; all students need to have a range of strategies and 
approaches from which to choose in solving problems; and an effective teacher provides students 
with appropriate challenge, encourages perseverance, and supports productive struggle in learning 
mathematics/science. 

 
• Respondents rated continuous improvement, collaboration, and content-focused instructional 

coaching highly. Respondents rated the highest agreement with statements about learning 
attitudes: highly effective teachers become master teachers over time by continually improving their 
content knowledge for teaching/pedagogical skills/knowledge of students as learners; teachers who 
collaborate with colleagues inside and outside their school are more effective; and all professionals 
can benefit from content-focused instructional coaching. 

 
• Mathematics teachers felt well prepared to teach elementary and middle school mathematics and 

algebra. Respondents rated their level for teaching elementary, middle school mathematics, and 
algebra highest, while rating preparation for teaching calculus lowest. 

 
• Mathematics teachers felt well prepared to teach mathematics using a variety of strategies, 

approaches, and instructional support activities. Respondents gave the highest ratings to provide 
mathematics instruction that meets appropriate standards; facilitate a whole group and/or small 
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group discussion; and facilitate the learning of problem-solving strategies. The respondents felt only 
somewhat prepared to develop authentic learning experiences for students in partnership with 
community partners, local businesses, etc.; facilitate a project-based learning experience in 
mathematics; and understand and integrate multiple disciplines into the instructional design. 

 
• Mathematics teachers identified professional development needs focusing on a number of 

mathematics topics. Respondents rated several items near moderate priority, which became the 
topics ranked as highest priority for professional development needs. These specific mathematics 
topics are number-numeric relationships, data analysis and application, number-operations, algebra 
applications, algebra-algebraic relationships, and data-representation. 

 
• Science teachers felt better prepared to teach the elementary school and life science. Respondents 

rated their level of preparation between somewhat prepared and well prepared for teaching 
elementary school science, life science, physical science, earth science, and middle school science, in 
that order. They rated their level of preparation for teaching chemistry and physics between not 
adequately prepared and somewhat prepared. 

 
• Science teachers felt well prepared to teach science concepts. Respondents rated their preparation 

level between well prepared and very well prepared to teach all science concepts. Highest rating 
were provided for patterns, structure and function; cause and effect mechanisms; and explanation, 
in that order. 

 
• Science teachers felt well prepared to teach science using a variety of strategies, approaches, and 

instructional support activities. Respondents rated their preparation level between well prepared 
and very well prepared. Respondents gave highest ratings to: facilitate a whole group and/or small 
group discussion; provide science instruction that meets appropriate standards; and manage a class 
of students who are using hands-on or laboratory activities. Respondents gave lowest ratings to: 
develop authentic learning experiences for students in partnership with community partners, local 
businesses, etc.; facilitate a project-based learning experience in science; and understand and 
integrate multiple disciplines into the instructional design. 

 
• Science teachers identified professional development needs focused on a number of science 

topics. Respondents rated several items near moderate priority, which became the topics ranked as 
highest priority for professional development. Areas of greatest priority were Life Science - Structure 
and Function of Living Things, Physical Science - Matter, Physical Science - Force and Motion, The 
Nature of Science and Technology, and Physical Science - Energy. 

 
• Years of Teaching, AYP, and ESU Clusters shows no differences between groups on scale measures 

in mathematics and science. Analysis on each of these factors showed no significant differences on 
any of the scale measures for mathematics and science. 

 
• Levels of preparedness for teaching mathematics and science varied by school size. Statistically 

significant differences were found in a number of the mathematics and science scales. For 
Preparedness to Teach Mathematics, teachers in large schools had significantly lower levels of 
preparedness than teachers in small or medium schools. For Preparedness to Meet Student Needs 
in Mathematics, teachers in small and medium schools had significantly lower levels of 
preparedness than teachers in large schools. For Student Readiness for Mathematics Processes, 
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teachers in small and medium schools had significantly higher levels of student readiness than 
teachers in large schools. For Preparedness to Meet Student Needs in Science, teachers in small and 
medium schools had significantly lower levels of preparedness than teachers in large schools. Effect 
sizes were small (<.20). 

 
• Some scale measures for mathematics and science varied by schools with high versus low 

percentage of students qualifying for FRL. Statistically significant differences were found in a 
number of the mathematics and science scales. For Preparedness to Teach Mathematics, teachers in 
schools with high FRL had significantly lower levels of preparedness than teachers in schools with 
low FRL. For Student Readiness for Mathematics Processes, teachers in schools with low FRL had 
significantly higher levels of student readiness than teachers in schools with large FRL. For 
Preparedness to Teach Science Content, Preparedness to Teach Science Concepts, and Student 
Readiness to Learn Science, teachers in schools with low FRL had significantly higher levels of 
preparedness and students were more ready to learn science than teachers and students in schools 
with high FRL. Effect sizes were small (<.20). 

 
• Some scale measures for mathematics and science differed by ESU size. Statistically significant 

differences were found in a number of the mathematics and science scales. For Preparedness to 
Meet Student Needs, teachers in large ESUs were significantly more prepared than teachers in small 
ESUs. For Preparedness to Teach Science Content, teachers in large ESUs indicated they were better 
prepared, and for Science Professional Development Needs, teachers in small ESUs showed 
significantly higher ratings than teachers in large ESUs. Effect sizes were small (<.20). 

 
• Some scale measures for mathematics and science differed by school grade composition. 

Statistically significant differences were found in a number of the mathematics and science scales. 
For Preparedness for Teaching Mathematics, teachers in MS/HS indicated they were significantly 
more prepared than teachers in elementary schools. For Preparedness to Meet Student Needs in 
Mathematics, teachers in elementary schools indicated they were significantly more prepared than 
teachers in MS/HS. For Preparedness to Teach Science Content, Preparedness for Teaching Science 
Concepts, and Preparedness to Meet Student Needs, teachers in MS/HS indicated they were more 
prepared, and for Student Readiness to Learn Science, teachers in MS/HS showed significantly 
higher ratings than teachers in elementary schools. Effect sizes were small (<.20). 

 
• Nebraska State Assessment scores correlate positively with student readiness for both 

mathematics and science. Mathematics scores were positively associated with student 
mathematical and scientific readiness. Science scores were associated positively with preparedness 
to teach science and mathematics and student mathematical and scientific readiness. 

 
RECOMMENDATIONS 
 
NE MSP statewide projects should use the information from the needs assessment to inform the 
content, audience, and delivery of future project professional development experiences. In order to help 
focus this information, the following recommendations are offered for project leaders. 
 
1. Use extended summer institutes and/or hybrids with some follow up for professional 

development experiences. To the extent possible, consider offering participants the opportunity for 
university credit to apply to advanced degrees. 
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2. Ensure professional development experiences that are collaborative and help teachers develop 
content and pedagogical content knowledge. In many instances, what gets modeled gets learned. 
Respondents believe all professionals can benefit from content-focused instructional coaching, so 
consider that as support for transferring knowledge and skills into classroom practice. 

 
3. Focus professional development experiences to help develop participant and student active 

learning. In both mathematics and science, outcomes of the professional development experience 
rated most highly were to develop authentic learning experiences for students in partnership with 
community partners, local businesses, etc.; facilitate project-based learning; and understand and 
integrate multiple disciplines into the instructional design. 

 
4. Target specific professional development to mathematics and science teachers based on a variety 

of impacting variables, including school size, FRL, ESU size, and school configuration (elementary 
vs. MS/HS). In both mathematics and science, teachers in small schools need professional 
development to better meet student needs. Teachers in larger districts need professional 
development to be better prepared to teach mathematics. Specific topics in science should focus on 
life science, physical science, and the nature of science and technology. Specific topics in 
mathematics should focus on relationships: number-numeric and algebra-algebraic; applications: 
data analysis and algebra; and data-representation. Professional development should be targeted at 
grade levels (elementary vs. MS/HS) and for teachers in smaller ESUs and who teach in schools with 
higher percentages of students meeting FRL criteria. 



 
 

 

 

APPENDIX 
 

SURVEY INVITATION LETTER 
SURVEYMONKEY.COM SURVEY 



 
 

 



   

 

 
Dear Nebraska Educator: 
 
RMC Research Corporation, in cooperation with the Nebraska Mathematics and Science 
Partnership (NE MSP) projects, is conducting a statewide science and mathematics needs 
assessment.  The purpose of this needs assessment is to document and prioritize professional 
development needs for both content and instructional approaches to support high quality teaching 
and learning in mathematics and science. The results of this needs assessment are expected to 
provide valuable information at the local, state, and national levels about professional 
development priorities and inform the NE MSP projects statewide.  In addition, this information 
will enable participating schools to ensure that their teachers are engaged in effective 
mathematics and science professional development that will have positive influences on students. 
We are asking that all mathematics and science teachers from schools throughout Nebraska 
complete the Online Nebraska Mathematics and Science Partnership Needs Assessment.    
 
Please plan to complete the online needs assessment by September 30, 2015.  Following are 
instructions for accessing and completing the online needs assessment: 
 

1. Set aside 15 minutes to complete the online needs assessment survey.  This is an 
approximated amount of time; the survey may not take you 15 minutes to complete.   

2. Go to the webpage containing the survey.  The address is: 
https://www.surveymonkey.com/r/NE_MSP_Needs_Assessment_2015. 

3. You may go back and edit your responses while completing the survey, but once you 
click “Done” at the end of the survey, you will not be able to edit your answers. 

4. Since one set of questions deals with specific content topics, you may wish to have access 
to the NDE Mathematics Standards (2015) or Science Standards (2010) document(s) 
accessible at http://nde.ne.gov/AcademicStandards/index.html.     

 
If at any time you have questions about the needs assessment survey, please contact us at RMC 
Research Corporation at (800) 922-3636.  We will be happy to answer any questions you may 
have.  Thank you for your help. 
 
Best Regards, 

 
John T. Sutton, Ph.D. 
NE MSP Statewide Needs Assessment Coordinator 
RMC Research Corporation 
 

https://www.surveymonkey.com/r/NE_MSP_Needs_Assessment_2015
http://nde.ne.gov/AcademicStandards/index.html
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1. Opening Page

Fall 2015

Dear Nebraska Mathematics and/or Science Teacher:

RMC Research Corporation, in cooperation with the Nebraska Department of Education and in support of the
Mathematics and Science Partnership (NE MSP) projects, is conducting a statewide mathematics and science
needs assessment. The purpose of this needs assessment is to document and prioritize professional
development needs for both content and instructional approaches to support high quality teaching and learning
in mathematics and science. The results of this needs assessment are expected to provide valuable information
at the local, state, and national levels about professional development priorities.

The following needs assessment contains questions about professional development, instructional practice,
meeting various student needs, and other topics related to mathematics and science teaching and learning.
Completion of this survey is voluntary; however, the information you provide will be essential to meeting
existing and future professional development needs and inform the professional development offerings of the
NE MSP statewide projects.

There are no right or wrong answers to the questions on this needs assessment survey and you may skip a
question if you do not want to answer it. We will make every effort to keep the information we collect
confidential, and you will not be identified in any report. The survey should take about 15 minutes to complete.

If at any time before, during, or after taking the needs assessment survey you have questions about this effort,
please contact us at RMC Research Corporation at (800) 9223636. I will be happy to answer any questions you
may have.

Thank you for your help,
John T. Sutton
Project Coordinator
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2. Identifier

1. Please enter your current school email address in the space provided. This information
is requested for identification purposes to minimize duplication of entries and to provide
access to additional demographic information from the NDE school database. By entering
your current school email address in the space provided you acknowledge that you are
voluntarily agreeing to take this survey.
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3. Demographic Information

Please provide the following information so that we can align specific professional development needs in
mathematics and science to the context of education in Nebraska.

2. Including this year ... (Choose only one response per question)
3 or less years 4  6 years 7  9 years 10  14 years 15 or more years N/A

How many years have you
taught at a K12 school?

How many years have you
taught mathematics in a K12
school?

How many years have you
taught science in a K12
school?

3. At your school, besides you, how many other teachers are employed to teach... (Choose
only one response per question)

Just Me 12 35 610 1115 More than 15

a. Mathematics

b. Science

4. Please identify any degree(s) that you have earned. (Check all that apply.)
Yes No

BA or BS

MA, MS, or MEd

PhD or EdD

5. What type of program did you participate in to earn your teaching certification? (Choose
one response.) If you choose Alternative Pathway, please specify in the text box.)

6. Please indicate whether you are presently teaching in an area for which you hold an
endorsement? (Choose one)

Other (please specify)

Traditional (college or university program) Nebraska Transition to Teaching Program

Alternative Pathway (please specify)

Yes No
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7. Please indicate whether you are interested in earning an advanced degree in either
science or mathematics? (Choose one)

8. Please indicate whether you are interested in receiving college or university credit for
professional development? (Choose one)

9. Please indicate your preferred timing for participating in professional development.
(Check all that apply.)

10. Please indicate your preferred mode for participating in professional development.
(Check only one mode.)

Yes

No

Yes

No

Extended weeks during the summer.

Throughout the school year.

Evenings.

Weekends.

Other (please specify)

FacetoFace (Participants meet in a specified location at same time).

Asynchronous online (Participants access prepared materials electronically and progress at their own pace.)

Synchronous online (Participants and presenters meet electronically at same time.)

Hybrid (combination of facetoface with online).

Other (please specify)
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11. Please indicate what barriers currently limit your ability to participate in sponsored
professional development activities? (Check all that apply.)

Time to participate.

Cost to participate.

Location of the activity.

Administrative support.

Access to substitute teachers.

Personal responsibilities.

School extracurricular responsibilities.

Don't need additional college credit.

Other (please specify)
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12. Please indicate the primary instructional tools the you currently use in your
mathematics/science classroom. (Check all that apply.)

13. For any of the above instructional tools you checked, please provide specific
information regarding source url, publisher, series, copyright year, or other information
about the tool in the text box below. For multiple pieces of information pertaining to the
same tool, please use commas as separators. For multiple tools, use a return to separate
items.
 

14. Please indicate whether you are/were a participant in any of the NE MSP workshops.
(Choose all that apply)

Yes No

NMPDS: Elementary Math
Academy

NMPDS: Middle/High
School Institute

KICKS: Elementary

KICKS: Secondary

KICKS: K12

Printed Textbooks.

Electronic Textbooks.

Online resources.

Websites.

Apps.

Other (please specify)
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15. Please indicate whether you are a member of any of the following professional
organizations. (Choose all that apply)

Nebraska Association of Teachers of Science (NATS)

National Science Teachers Association (NSTA)

National Science Education Leadership Association (NSELA)

Nebraska Association of Teachers of Mathematics (NATM)

National Council of Teachers of Mathematics (NCTM)

National Council of Supervisors of Mathematics (NCSM)
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16. Place a check in the box next to any of the professional organizations for which you
have ever attended their conference(s). (Choose all that apply)

17. Please indicate a primary focus for your school's improvement plan. (Check all that
apply.)

Yes No Don't Know

Mathematics

Science

Nebraska Association of Teachers of Science (NATS)

National Science Teachers Association (NSTA)

National Science Education Leadership Association (NSELA)

Nebraska Association of Teachers of Mathematics (NATM)

National Council of Teachers of Mathematics (NCTM)

National Council of Supervisors of Mathematics (NCSM)
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4. Mathematics and Science Beliefs About Teaching and Learning

The questions that follow are designed to gauge teachers beliefs about the teaching and learning of
mathematics and science.

18. Please indicate the degree to which you agree or disagree with each of the following
statements. (Choose only one response per statement)

Strongly Disagree Disagree Agree Strongly Agree

a. Mathematics / science learning should focus on practicing procedures and
memorizing basic facts.

b. The role of the teacher is to tell students exactly what definitions, formulas,
and rules they should know and demonstrate how to use this information to
solve mathematics / science problems.

c. All students need to have a range of strategies and approaches from which
to choose in solving problems, including, but not limited to, general methods
and procedures.

d. The role of the teacher is to engage students in tasks that promote
reasoning and problem solving and facilitate discourse that moves students
toward shared understanding of mathematics / science.

e. Mathematics / science learning should focus on developing understanding
of concepts and procedures through problem solving, reasoning, and
discourse.

f. An effective teacher makes the mathematics /science easy for students by
guiding them step by step through problem solving / investigation to ensure
that they are not frustrated or confused.

g. Students can learn to apply mathematics / science only after they have
mastered the basic skills.

h. Students can learn mathematics / science through exploring and solving
contextual and mathematical /scientific problems.

i. An effective teacher provides students with appropriate challenge,
encourages perseverance in solving problems, and supports productive
struggle in learning mathematics / science.

j. The role of the student is to memorize information that is presented and then
use it to solve routine problems on homework, quizzes, and tests.

k. The role of the student is to be actively involved in making sense of
mathematics / science tasks by using varied strategies and representations,
justifying solutions, making connections to prior knowledge or familiar
contexts and experiences, and considering the reasoning of others.

l. Students need only to learn and use the same prescribed methods to solve
problems.
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19. Please indicate the degree to which you agree or disagree with each of the following
statements. (Choose only one response per statement)

Strongly Disagree Disagree Agree Strongly Agree

a. Highly effective teachers have an innate and natural ability to provide
innovative instruction that results in high levels of student achievement.

b. Teachers who collaborate with colleagues inside and outside their school
are more effective. All mathematics / science teachers are collectively
responsible for student learning, the improvement of the professional
knowledge base, and everyone’s effectiveness.

c. Teachers arrive from teacher preparation programs prepared to be effective
teachers.

d. Professional development that includes collaborative lesson planning, then
reflecting on the effectiveness of those plans for student learning, observing
other teachers and being observed and reviewing students’ work increases
teachers’ knowledge and skills.

e. A deep understanding of mathematics / science content is sufficient for
effective teaching.

f. Effective teachers can work autonomously and in isolation. As long as the
students in one’s own classroom are successful, all is well.

g. Highly effective teachers become master teachers over time by continually
improving their mathematical / scientific knowledge for teaching,
mathematical / scientific pedagogical skills, and knowledge of students as
learners of mathematics / science.

h. Instructional coaching is unnecessary and a luxury in a school’s budget.
However, novice teachers might benefit from some general coaching support.

i. Teachers should be in direct contact with students for all or almost all of
each school day.

j. A priority for schools and districts is to establish regular contentfocused
collaborative time for teachers at the same grade level or teachers of the
same course and to schedule time periodically for vertical articulation.

k. All professionals, even experienced teachers, can benefit from content
focused instructional coaching.

l. Periodic professional development such as that provided on district
inservice days provides adequate support to increase teachers’ knowledge
and skills.

m. The nature and degree of principal support for a particular professional
development program influences its impact on teachers’ practice.
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Strongly Disagree Disagree Agree Strongly Agree
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5. Mathematics and Science Professional Development

The question that follows will help direct you to the correct section of the survey.

20. Answering the following question will direct you to the next section of the survey. Do
you currently teach mathematics, or will you teach mathematics in the next school year?
(Choose one)

Yes No
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6. Mathematics Preparation and Professional Development

The following questions are designed to identify the degree to which you feel prepared to teach certain topics
in mathematics and will help to identify specific mathematics professional development needs.

21. Considering your undergraduate or graduate preparation to teach, please indicate how
well your degree prepared you for teaching in the following areas.

Not Adequately
Prepared

Somewhat Prepared Well Prepared Very Well Prepared Not Sure

a. Elementary School
Mathematics

b. Middle Level Mathematics

c. Algebra

d. Geometry

e. Algebra II

f. Statistics

g. Calculus

h. Other

If Other (please specify)
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22. Please indicate how well prepared you feel to do each of the following. (Choose only
one response per statement)

Not Adequately
Prepared

Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

a. Provide mathematics instruction that meets appropriate standards (district
and state).

b. Facilitate the learning of problem solving strategies.

c. Teach mathematics with the use of manipulative materials, such as
counting blocks, geometric shapes, algebra tiles, and so on.

d. Align curriculum, instruction, and assessment to district and state
standards.

e. Use learning progressions to sequence math instruction to meet
instructional goals across grade levels and courses.

f. Select and/or adapt instructional materials to implement your written
curriculum.

g. Make appropriate and relevant connections to other areas of mathematics,
to other disciplines, and/or to realworld contexts.

h. Understand how students differ in their approaches to learning and create
instructional opportunities that are adapted to diverse learners (e.g., cultural
backgrounds, limited English proficiency, learning disability that impacts
math learning, etc.).

i. Provide a challenging curriculum for all students you teach.

j. Identify misconceptions students may have before during, and after
instruction about mathematics.

k. Learn the processes involved in reading and how to teach reading in
mathematics.

l. Use a variety of formative assessment strategies to inform practice.

m. Use summative data to inform instructional decisions.

n. Use a variety of technological tools to enhance student learning.

o. Integrate technology into the instructional design.

p. Understand and integrate multiple disciplines into the instructional
design.

q. Facilitate a projectbased learning experience in mathematics.

r. Utilize cooperative learning/group learning teaching strategies.

s. Facilitate a whole group and/or small group discussion.

t. Develop authentic learning experiences for students in partnership with
community partners, local businesses, etc.
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Not Adequately

Prepared
Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

23. Please indicate the degree to which you feel your STUDENTS are prepared to
demonstrate the Nebraska Mathematical Processes. (Choose only one response per
statement)

Not Adequately
Prepared

Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

a. Solves mathematical problems. Through the use of appropriate
academic and technical tools, students will make sense of mathematical
problems and persevere in solving them. Students will draw upon their prior
knowledge in order to employ critical thinking skills, reasoning skills,
creativity, and innovative ability. Additionally, students will compute accurately
and determine the reasonableness of solutions.

b. Models and represents mathematical problems. Students will analyze
relationships in order to create mathematical models given a realworld
situation or scenario. Conversely, students will describe situations or
scenarios given a mathematical model.

c. Communicates mathematical ideas effectively. Students will
communicate mathematical ideas effectively and precisely. Students will
critique the reasoning of others as well as provide mathematical
justifications. Students will utilize appropriate communication approaches
individually and collectively and through multiple methods, including writing,
speaking, and listening.

d. Makes mathematical connections. Students will connect mathematical
knowledge, ideas, and skills beyond the math classroom. This includes the
connection of mathematical ideas to other topics within mathematics and to
other content areas. Additionally, students will be able to describe the
connection of mathematical knowledge and skills to their career interest as
well as within authentic/realworld contexts.
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24. Within mathematics, many teachers feel better prepared to teach some topics than
others, resulting in differing needs for professional development. Please indicate the
degree to which these mathematics topics represent professional development needs
that are a priority for you at the grade levels you teach, whether or not they are currently
included in your curriculum. (Choose only one response per statement)

Not a Priority Low Priority Moderate Priority High Priority Not Sure

a. Number  Numeric Relationships

b. Number  Operations

c. Algebra  Algebraic Relationships

d. Algebra  Algebraic Processes

e. Algebra  Applications

f. Geometry  Characteristics

g. Geometry  Coordinate Geometry

h. Geometry  Measurement

i. Data  Representation

j. Data  Analysis and Application

k. Data  Probability
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Not a Priority Low Priority Moderate Priority High Priority Not Sure
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7. Mathematics and Science Professional Development

Answering the following question will direct you to the next section of the survey.

25. Do you currently teach science, or will you teach science in the next school year?
(Choose one)

Yes No
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8. Science Preparation and Professional Development

The following questions are designed to identify the degree to which you feel prepared to teach certain topics
in science and will help to identify specific science professional development needs.

26. Considering your undergraduate or graduate preparation to teach, please indicate how
well your degree prepared you for teaching in the following areas.

Not Adequately
Prepared

Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

a. Chemistry

b. Physics

c. Life Science

d. Earth Science

e. Physical Science

f. Middle Level Science

g. Elementary School Science

h. Other

If Other (please specify)
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27. Please indicate how well prepared you feel to do each of the following. (Choose only
one response per statement)

Not Adequately
Prepared

Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

a. Provide science instruction that meets appropriate standards (district and
state).

b. Facilitate scientific investigation.

c. Manage a class of students who are using handson or laboratory
activities.

d. Lead a class of students using investigative strategies.

e. Align curriculum, instruction, and assessment to district and state
standards.

f. Use learning progressions to meet instructional goals across grade
levels and courses.

g. Select and/or adapt instructional materials to implement your written
curriculum.

h. Know the major unifying concepts of all sciences and how these concepts
relate to other disciplines.

i. Understand how students differ in their approaches to learning and create
instructional opportunities that are adapted to diverse learners (e.g., cultural
backgrounds, limited English proficiency, learning disability that impacts
science learning, etc.).

j. Provide a challenging curriculum for all students you teach.

k. Identify misconceptions students may have before during, and after
instruction about natural phenomena.

l. Learn the processes involved in reading and how to teach reading in
science.

m. Use a variety of formative assessment strategies to inform practice.

n. Use summative data to inform instructional decisions.

o. Use a variety of technological tools to enhance student learning.

p. Integrate technology into the instructional design.

q. Understand and integrate multiple disciplines into the instructional
design.

r. Facilitate a projectbased learning experience in science.

s. Utilize cooperative learning/group learning teaching strategies.

t. Facilitate a whole group and/or small group discussion.

u. Develop authentic learning experiences for students in partnership with
community partners, local businesses, etc.
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Not Adequately

Prepared
Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

28. Please indicate the degree to which you feel your STUDENTS are prepared to
demonstrate the following Scientific Processes. (Choose only one response per
statement)

Not Adequately
Prepared

Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

a. Asking questions and defining problems. Formulate and refine
questions that can be answered empirically in a science classroom and use
them to design an inquiry or construct a pragmatic solution. For
engineering, ask questions about the need or desire to be met in order to
define constraints and specifications for a solution.

b. Developing and using models. Represent and explain phenomena with
multiple types of models – for example, represent molecules with 3D model
or with bond diagrams – and move flexibly between model types when
different ones are most useful for different purposes.

c. Planning and carrying out investigations. Formulate a question that
can be investigated within the scope of the classroom school laboratory, or
field with available resources, formulate an hypothesis, determine data to be
gathered, apply appropriate analysis techniques, identifying independent and
dependent variables and consider confounding variables.

d. Analyzing and interpreting data. Analyze data systematically, either to
look for salient patterns or to test whether data are consistent with an initial
hypothesis, using appropriate disciplines, tools, and technology.

e. Using mathematics and computational thinking. Express
relationships and quantities in appropriate mathematical or algorithmic
forms for scientific modeling and investigations.

f. Constructing explanations and designing solutions. Use primary or
secondary scientific evidence and models to support or refute an explanatory
account of a phenomenon. Undertake design projects, engaging in all steps
of the design cycle and producing a plan that meets specific design criteria.

g. Engaging in argument from evidence. Recognize that the major
features of scientific arguments are claims, data, and reasons and
distinguish these elements in examples.

h. Obtaining, evaluating, and communicating information. Use,
words, tables, diagrams, and graphs (whether in hard copy or
electronically), as well as mathematical expressions, to communicate their
understanding or to ask questions about a system under study.

i. Using technology effectively in science. Use appropriate technology
tools to construct science knowledge, gather and evaluate digital
information, and collaborate and communicate to multiple audiences using
multiple media formats.
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29. Please indicate how well prepared you feel to teach each of the following to help
improve students’ conceptual understanding of and application to science. (Choose only
one response per statement)

Not Adequately
Prepared

Somewhat
Prepared

Well Prepared
Very Well
Prepared

Not Sure

a. Patterns. Observed patterns of forms and events that guide organization
and classification, and prompt questions about relationships and the factors
that influence them.

b. Cause and effect: Mechanism and explanation. A major activity of
science is investigating and explaining causal relationships and the
mechanisms by which they are mediated. Such mechanisms can then be
tested across given contexts and used to predict and explain events in new
contexts.

b. Scale, proportion, and quantity. In considering phenomena, it is
critical to recognize what is relevant at different measures of size, time, and
energy and to recognize how changes in scale, proportion, or quantity affect
a system’s structure or performance.

c. Systems and system models. Defining the system under study—
specifying its boundaries and making explicit a model of that system
—provides tools for understanding and testing ideas that are applicable
throughout science.

d. Energy and matter: Flows, cycles, and conservation. Tracking fluxes
of energy and matter into, out of, and within systems helps one understand
the systems’ possibilities and limitations.

e. Structure and function. The way in which an object or living thing is
shaped and its substructure determine many of its properties and functions.

f. Stability and change. For natural and built systems alike, conditions of
stability and determinants of rates of change or evolution of a system are
critical elements of study.
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30. Within science, many teachers feel better prepared to teach some topics than others,
resulting in differing needs for professional development. Please indicate the degree to
which these science topics represent professional development needs that are a priority
for you at the grade levels you teach, whether or not they are currently included in your
curriculum. (Choose only one response per statement)

Not a Priority Low Priority
Moderate
Priority

High Priority Not Sure

a. The Nature of Science and Technology

b. Physical Science  Matter

c. Physical Science  Force and Motion

d. Physical Science  Energy

e. Life Science  Structure and Function of Living Things

f. Life Science  Heredity

g. Life Science  Flow of Matter and Energy of Ecosystems

h. Life Science  Biodiversity

i. Earth and Space Sciences  Earth in Space

j. Earth and Space Sciences  Earth Structures and Processes

k. Earth and Space Sciences  Energy in Earth’s Systems

l. Earth and Space Sciences  Earth's History
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Not a Priority Low Priority

Moderate
Priority

High Priority Not Sure



Page 25

NE Mathematics and Science Partnership Needs Assessment 2015NE Mathematics and Science Partnership Needs Assessment 2015NE Mathematics and Science Partnership Needs Assessment 2015NE Mathematics and Science Partnership Needs Assessment 2015

9. End of Survey

Thank you for taking the time to complete this needs assessment survey.
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