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RACE TO THE TOP STEM AFFINITY NETWORK: FINAL REPORT 

Executive Summary  

Overview of the Evaluation  

This final report of the Race to the Top (RttT) STEM evaluation presents outcomes of the 

initiative at the end of the original funding period (2010-14) and discusses implementation and 

sustainability of the program activities. It also presents recommendations with regard to 

improving effectiveness of and continuation of the program. 

The evaluation was guided by the following three research questions: 

1. What were the short-term outcomes for students and staff in the 20 schools in the STEM 

network at the end of the funding period? 

2. To what extent have the four key elements of the network of STEM anchor and affinity 

schools (network structure, professional development, curriculum, and partnerships) been 

implemented as intended? 

3. What mechanisms and funding were put in place for the sustainability and scaling-up of the 

model, or of its most successful elements? 

Findings  

I. Short-Term Outcomes 

Short-term demographics, achievement, and course-taking outcomes.  

 In 2012-13, RttT-funded STEM schools were similar to all other high schools in the state in 

terms of gender representation, the availability of advanced STEM courses (with the 

exception of advanced chemistry), and student achievement. Relative to all other high 

schools, a higher proportion of RttT-funded STEM schools hosted high-poverty student 

populations, and a smaller proportion hosted student populations with moderate levels of 

poverty. 

 Between 2010-11 and 2012-13, the analyses revealed the following changes:  

o The number of low-poverty STEM schools increased from 7% to 26% and the number of 

high-poverty STEM schools decreased from 53% to 37%, partially due to the addition of 

new STEM schools.  

o The percent of advanced-level Algebra II courses (compared to all math courses) offered 

in STEM schools increased from 18% to 46%, the percent of advanced-level biology 

courses (compared to all biology courses) offered in STEM schools increased from 27% 

to 61%, and the percent of advanced-level chemistry courses (compared to all chemistry 

courses) offered in STEM schools decreased from 51% to 45%.   
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Short-term outcomes in RttT STEM network schools: Evidence from staff and student surveys. 

This section compares student and staff responses of surveys administered between October and 

December of 2013 with surveys administered earlier (between May and December of 2012). 

 In general, students and teachers reported relatively high ratings of most measures in both 

survey administrations (students’ perseverance, confidence in ability to learn STEM subjects, 

and attitudes towards school, learning, and STEM; teachers’ use of rigorous, relevant, and 

collaborative instructional strategies).  

 Staff and students reported a more STEM-focused environment on the second survey 

administration than on the first.   

 Overall, teachers’ reported use of targeted instructional practices was higher on the second 

survey than on the first survey.  

 In most cases, in both survey administrations, the levels of implementation of short-term 

outcomes reported by teachers and students were higher in anchor schools, small new schools, 

and STEM academies, and they were lower in comprehensive schools. However, positive 

changes in outcomes between the first and second surveys were seen most frequently in 

comprehensive high schools. 

Because surveys were administered only one year apart, they reflect perceptions of impacts 

during a short, initial period of the project. In addition, the samples for the first and second 

survey administrations were different; therefore, differences between survey administrations 

could be affected by differences in samples. Consequently, results should be considered as 

merely suggestive of possible trends. 

Short-term outcomes in anchor schools: Evidence from the qualitative data. This report 

describes data from fall 2013 and notes changes between spring 2012 to fall 2013. 

 Staff in all anchor schools report that they need more time and support—such as via 

professional development and paid summer employment—in order to become model STEM 

schools.  

 According to staff and as judged by independent observations, there were notable 

improvements in instruction in anchor school classrooms (such as increases in frequency of 

project-based learning and content-focused discussions). This result is somewhat supported 

by teacher and student survey reports (e.g., increase in rigor of instruction, according to 

anchor school staff). 

 All four anchor schools have developed strong partnerships with industry and institutions of 

higher education (IHE) that provide substantial benefits to staff and students. 

II. Implementation 

 Surveys indicate that the frequency of face-to-face and online networking among staff 

remained at the same level during the two years analyzed in this report. Networking 

happened mostly during professional development events and often did not continue outside 

of these events. 
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 North Carolina New Schools (NC New Schools) fulfilled its obligations for instructional 

coaching, significantly exceeded its obligations for leadership coaching, and fulfilled 

obligations for out-of-school professional development days by the end of the project. 

 Compared to early survey data, by 2013, more staff in comprehensive schools attended 

different forms of professional development and coaching (an 11 percentage point increase in 

participation in workshops and a 21 percentage point increase in participation in coaching); 

however, participation rates in anchor and small schools did not change. 

 More than two-thirds of staff in all schools found both professional development and 

coaching somewhat or very helpful, with 86% to 89% of staff, respectively, in anchor 

schools reporting that these offerings were helpful. 

 Sixteen integrated STEM courses were completed by the North Carolina School of Science 

and Mathematics (NCSSM) on time and were digitally delivered to the North Carolina 

Department of Public Instruction (NCDPI). The courses will be hosted on NCDPI’s Home 

Base platform. 

 More than a quarter of teachers from the 20 STEM schools participated in the development 

of project-based curriculum units. The most notable gains in participation occurred in 

comprehensive schools. 

 According to staff surveys, as a result of NC New Schools’ partnership-building work, 

participation of school staff in collaborations with business and community partners 

significantly increased in all types of schools. 

III. Sustainability 

 Overall, the RttT STEM funds helped to move forward STEM education in the state by 

helping to create a state-wide strategic plan and by funding the development and support of 

STEM programming in 20 STEM-themed schools. After the end of RttT funding, NCDPI 

will use its own funds to continue its STEM school recognition program and implement the 

NCSSM-designed courses, while private funds will be used to support the STEM portal. 

 As judged by the Evaluation Team and according to anchor school and NC New Schools 

staff, anchor schools need additional time and support to become STEM school models and 

sustain the changes. All four anchor schools will continue to receive professional 

development and coaching support from NC New Schools, funded by various sources.  

 After the end of RttT funding, support for the remaining 16 STEM affinity schools will be 

either reduced or completely eliminated, at least temporarily. Many of these schools and their 

Local Education Agencies (LEAs) expressed interest in continuing to receive support from 

NC New Schools. These LEAs and NC New Schools are looking for funding opportunities to 

continue support. 

 The work of the Industry Innovation Councils (IICs) continues to be sponsored by business 

partners, and as such, will be sustainable beyond the RttT grant period. 

 Lessons learned by NC New Schools during the project will be applied to improve services 

NC New Schools already provides to more than one hundred innovative schools in North 

Carolina, as well as to scale up STEM learning across the state. For example, starting this 
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year, NC New Schools will expand their STEM offerings to all partner schools and will take 

a more direct approach to engaging LEA staff in different ways. 

Recommendations 

RttT STEM Initiative as a Whole 

Continuation of the initiative. While it is not yet clear whether the initiative has contributed to 

desired longer-term outcomes (e.g., improved student performance in STEM subjects; increased 

numbers of students majoring in STEM subjects in college or entering STEM careers), it has 

directly or indirectly impacted STEM education statewide in a number of ways. Products 

developed under the initiative (STEM curricula and STEM web portal) can be used by all 

educators in the state, there has been an increased focus statewide on STEM education, and there 

is evidence of desired short-term outcomes in the RttT-supported STEM schools (schoolwide 

STEM focus, student participation in STEM activities, etc.). Based on these impacts to date, the 

Evaluation Team considers implementation of the RttT STEM initiative in North Carolina to 

have been a success and recommends continuing this work and providing financial support for its 

continuation.  

Short-Term Outcomes of the Program 

1. Continue to monitor outcomes. The implementation team (NCDPI and NC New Schools) 

should continue to monitor outcomes at all levels—student, teacher, leadership, school, and 

network—in participating schools and LEAs. Additional data can provide valuable 

information about professional development impact, areas that need additional targeted 

interventions, and the speed with which desired changes for schools and students takes place. 

Such data can inform planning for new interventions and maximize their effectiveness. 

2. Conduct an impact evaluation. An independent evaluation of short- and longer-term impacts 

of the STEM initiative on students in schools that continue to receive professional 

development and coaching supports after RttT will strengthen understanding of program 

outcomes. 

Implementation Activities 

3. Expand planning for future implementations. Various areas of the project experienced 

challenges in the beginning due to insufficient communication among stakeholders and 

insufficient advanced planning. The Evaluation Team recommends devoting planning and 

preparation time in the beginning of each future project to research-based implementation 

steps (e.g., Meyers, Durlak, & Wandersman, 2012).  

4. Expand peer school visits and cross-school collaboration. According to participants, 

networking and collaboration outside of schools has been the weakest implementation area 

throughout the project—especially in the area of online networking. Although participants 

enjoyed networking at professional development events, it rarely continued outside of these 

events. Two venues emerged as promising for greater facilitation of networking: peer schools 

visits and collaboration on common tasks among staff from schools within an LEA. As 

teachers find both of these forms of collaboration very valuable, the Evaluation Team 

recommends that initiative leads continue to use them as much as possible. 
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5. Customize professional development. Professional development and coaching was planned as 

a fixed number of days per year per school, but the effectiveness of professional development 

and coaching depends on many school-level variables (e.g., school size, staff readiness for 

innovation, in-school mechanisms of sharing new knowledge and skills with all staff). NC 

New Schools should estimate the amount of professional development needed on a school-

by-school basis, based on these and other factors, and communicate these estimates to 

prospective partner schools or LEAs ahead of time.  

Sustainability 

6. Plan for sustainability. In future projects, plan for the transition to sustainability in the 

beginning of the project and articulate this plan in an agreement with participating schools 

and LEAs. These plans should take into account possible turnover of teachers and principals 

who receive professional development and other services.  

7. Develop LEA ability to contribute to sustainability. Engage LEAs by building their capacity 

to support specific initiatives and by involving them in planning for sustainability. 

8. Expand reach. Provide services to multiple schools in an LEA or across neighboring LEAs to 

increase involvement, capacity, networking, and collaboration within an LEA or region, and 

to improve the likelihood of realizing a culture of innovation across the whole LEA. 

9. Encourage more partnerships. Facilitate partnerships between schools and LEAs and local 

industries and institutions of higher education, and involve those partners in efforts to support 

sustainability. 

10. Target model schools. Provide logistical, professional development, and coaching supports to 

schools designated by the state as STEM schools to help them become model sites and share 

their best practices with other state (and even out-of-state) schools. 
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Introduction  

This is the fourth and final report for the evaluation of North Carolina’s Race to the Top (RttT)-

funded STEM initiative. This introduction provides a brief overview of the STEM initiative and 

reviews the goals of the final year of the evaluation.  

Overview of the Race to the Top STEM Initiative 

The North Carolina RttT STEM initiative was comprised of three components: 

1. North Carolina New Schools (NC New Schools) component—the major component, the goal 

of which was to create a network of STEM schools, including four anchor schools and 16 

affinity schools; 

2. North Carolina STEM Learning Network component—the goals of which were to create an 

additional network of STEM schools and provide all schools in the state with STEM 

resources; and 

3. North Carolina School of Science and Mathematics (NCSSM) component—the goal of 

which was to develop integrated STEM curricula for high school courses. 

As stated in the North Carolina Department of Public Instruction’s (NCDPI’s) Detailed Scope of 

Work (DSW; US Department of Education, 2010), the objectives of the NC New Schools 

component of the RttT STEM initiative were: (1) to work with partners to support the 

development of a small set of anchor/model STEM high schools that would serve as laboratory 

schools and sites for professional development around project-based learning; and (2) to develop 

a set of STEM “cluster” high school networks. “As the hub of each cluster, the anchor school will 

accelerate the development of a fully articulated and coherent curriculum, instruction, assessment, 

and professional development model consistent with the NC vision for STEM education” (NCDPI, 

2010).  

RttT funding was applied to the development of a STEM school model consistent with the state’s 

vision for STEM education as outlined in North Carolina’s Science, Technology, Engineering, 

and Mathematics (STEM) Education Strategic Plan (NCDPI, 2011) and Attributes of STEM 

Schools and Programs (NCDPI, 2011). This model was to be scaled up from anchor schools to 

the “cluster” or affinity schools, and then to other schools in the state.  

Figure 1 (following page) presents the implementation strategies for the STEM school and 

network models, as described in the state’s DSW. The short-term outcomes summarize the vision 

for the NC New Schools-supported STEM school and network models at the beginning of the 

project, as related to students, teachers, and principals in the STEM schools, as well as for the 

schools themselves and the network overall. This Logic Model guided the design of this 

evaluation. 
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Figure 1. RttT STEM Logic Model 

 

 

 

 

  

1. Structure 

a. STEM High Schools: Develop/establish 4 

anchor schools and recruit, interview and 

select 16 network schools. 

b. Create infrastructure for the face-to-face and 

online collaboration. 

c. Support technology purchases to outfit 

classrooms to support STEM education in the 

anchor schools. 

3. Project-Based Learning Curriculum: 

Develop a 9
th

-12
th

 grade integrated curriculum 

with at least three inquiry-based project unit(s) 

within the health and life sciences, 

biotechnology and agriscience, energy and 

sustainability, and aerospace, security and 

automation themes. 

 

2. Professional Development 

a. Principals: Provide on-site leadership 

coaching for principals in the STEM network 

schools for approximately 12 days per year to 

support their development as effective leaders.  

Provide Leadership Institute for principals. 

Also, take each principal on one study visit to 

a national model school.   

b. Teachers: Teams of teachers from anchor and 

network schools participate in professional 

development focused on content and 

instruction in math and science. Teachers will 

have access to “Critical Friends Group” and 

facilitated Peer School Reviews, as well as 

other programs.   

c. Instructional Coaching: Provide instructional 

coaches to work on-site with classroom 

teachers at the STEM network schools for 

approximately 60 days per school per year to 

improve teaching practices.  

d. Residencies in Model Schools:  One-week 

residencies in national-model schools for staff 

from each STEM network schools.  

e. Peer school reviews 

4. Partnerships: 

Work with Industry and other STEM partners to 

design, evaluate, and disseminate all digital 

project resources to a broader range of NC 

schools. 

Students: 

a. Confidence and perseverance when faced with a 

challenge 

b. Ability to gather and analyze relevant information 

and synthesize knowledge and skills to solve 

authentic problems; exhibit engineering thinking and 

decision making 

c. Excitement about coming to school and enthusiasm 

for learning 

d. Awareness of and interest in STEM disciplines 

e. Increased perceived and achieved abilities in STEM 

disciplines 

Teachers: 

a. Greater skills at instructional strategies and project-

based learning  

b. Teaching strategies that engage students in: 

 learning through active solving of real problems; 

communication and collaboration skills 

 in deep discourse, marked by discipline-based 

justifications 

 creativity building 

Principals: 

a. Leadership skills described in the Leadership Design 

Principle  

b. Vision for STEM learning 

Partnerships: 

a. Strong partnerships with IHE and business 

organizations to design, evaluate, and disseminate 

digital project resources 

b. Online and face-to-face collaboration among teachers, 

students, and administrators in each network around 

curriculum, instruction,  projects, and leadership 

c. Adequate technological infrastructures to support such 

collaboration 

d. Increased number of students traditionally 

underrepresented in STEM disciplines enrolled in 

network schools 

Schools: 

a. Fidelity to the six New Schools Project design 

principles 

b. Culture of collaborative inquiry among faculty and 

students 

c. Meaningful integration of technology 

d. Implementation of integrated curriculum that 

incorporates theme-based project units and focuses on 

high-leverage Common Core Standards in math and 

Essential Standards in Science 

Implementation Strategies Short-Term Outcomes 
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Overview of the Evaluation 

The four-year evaluation of the RttT STEM initiative had the following goals: 

1. Provide a formative evaluation for all RttT activities performed to develop anchor schools 

and STEM schools networks during the RttT period; 

2. Provide a descriptive study and documentation of the implementation of the RttT STEM 

initiative in participating schools; 

3. Evaluate the initiative’s short-term outcomes for students, teachers, schools, and the school 

network; and 

4. Evaluate the sustainability and scalability of the initiative and provide recommendations 

about the continuation and expansion of this initiative to other schools and local education 

agencies (LEAs).
1
 

Preceding reports in this series mainly have addressed evaluation goals 1 and 2. This final report 

of the RttT STEM evaluation presents outcomes of the initiative at the end of the funding period 

and discusses implementation and sustainability of program activities, addressing evaluation 

goals 2 through 4. The report also presents recommendations with regard to effectiveness, 

continuation, and expansion of this initiative to other schools and LEAs. 

The evaluation is guided by the following three research questions: 

1. What were the short-term outcomes for students and staff in the 20 schools in the STEM 

network at the end of the funding period? 

2. To what extent have the four key elements of the network of STEM anchor and affinity 

schools (network structure, professional development, curriculum, and partnerships) been 

implemented as intended? 

3. What mechanisms and funding were put in place for the sustainability and scaling-up of the 

model, or of its most successful elements? 

  

                                                 
1
 LEA is North Carolina’s term for traditional school districts and charter schools. 
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Data and Methods 

The evaluation was conducted using a mixed methods approach. This report includes 

quantitative analyses of administrative data on demographics, course taking, and achievement for 

all state schools, as well as staff and student survey data for the 20 RttT STEM schools. It also 

includes qualitative and descriptive quantitative analyses of implementation data collected by the 

Evaluation Team. The methodology is described separately for each of these three main activities.  

Demographics, Course Taking, and Achievement  

School Sample and Participants 

The analyses of demographics, course taking, and achievement compared twenty STEM schools 

to all other public high schools in the state. The sample for these analyses included all high 

schools in North Carolina that serve only grades 9 and above (n=447) and twenty STEM 

Affinity Network schools (Appendix A includes a list of all Network schools). Schools that serve 

either grades 6 through 12 or any other combination of middle and high school grades were 

excluded; because the quantitative analyses used school-level data, it was important to have a 

consistent grade span across all compared schools.  

Data and Measures 

Administrative data for the analyses of demographics, course taking, and achievement were 

obtained from a database assembled and managed by one of the CERE–NC partners, the 

Education Policy Initiative at Carolina (EPIC). Teacher, student, and school-level data at EPIC 

were obtained from NCDPI, the University of North Carolina General Administration, and 

several other sources. EPIC has linked student, teacher, classroom, school, and LEA data from 

the 2004-05 school year through the present for all data sets. For this report, data from the 2012-

13 school year were used (the second year of initiative implementation for most schools). 

The Evaluation Team identified several measures to serve as indicators of the key STEM student 

outcomes outlined above. They include: 

 Equity of opportunity 

o Participation of groups typically underrepresented in STEM fields. School-level 

demographic measures included: student gender and free and reduced-price lunch 

eligibility. 

o Availability of advanced STEM courses. School-level measures included proportions of 

mathematics and science course sections designated as “advanced.” 

 Academic outcomes 

o Student achievement in mathematics, science, and other courses. School-level measures 

included: average End-of-Course (EOC) scores for mathematics and science; and 

disaggregation of EOC composite scores by poverty rate and minority population. 
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Procedures and Analyses 

Descriptive statistics such as means, ranges, standard deviations, and frequencies were calculated 

for the variables of interest. For some of the tables in this report, the unit of analysis is the school, 

which allows for computations based on simple averages of the values of interest. Because 

calculations of averages in other tables involved school-level data that were generated from data 

collected at the student level, averages for these tables have been weighted to reflect variations in 

population sizes across schools. Notes on weights used are included with each of these tables. 

The differences between means for the STEM schools and all other high schools in the state were 

tested for statistical significance using t-tests. 

Student and Staff Surveys  

School Sample and Participants 

The sample for survey analysis included staff and students from all 20 schools in the RttT STEM 

Network. For the staff surveys, 335 participants responded to the first survey administration and 

454 responded to the second administration of the survey. The first administration  response rate 

for staff was 83% and  the second administration response rate for staff was 81%. During the 

first administration, in cases in which the whole school started implementation simultaneously, 

surveys were sent to all staff and students in the school. When principals indicated plans for 

staggering implementation (as was the case at six schools), the surveys were sent only to those 

staff who were planning to participate for the full life of the project, as well as to their students. 

During the second administration, all staff in the schools were asked to respond, which likely 

accounts for the much larger size of the staff post-sample. 

For the student survey, 3,025 students responded to the first administration and 3,115 students 

responded to the second administration of the survey. The response rate for students on the first 

survey was 72% and the second administration response rate for students was 79%. Only 

students who had an opportunity to be in the program for at least one year (and thus were more 

likely to have experienced key initiative elements, such as extra-curricular activities and 

exposure to additional STEM courses) were included in the second administration analyses 

sample; thus, all ninth grade students in the second administration sample were deleted, resulting 

in a final student second administration analyses sample of 2,678.  

Data and Measures 

Student and staff surveys were developed to measure short-term outcomes of the initiative and its 

implementation, as perceived by students and staff. The first and second surveys were nearly 

identical, with only a few questions excluded from the second surveys due to their poor 

measurement properties. The questions on the survey were designed to represent the constructs 

listed in Table 1 (following page), which reports the scale names, the number of items that 

comprise each scale, and the reliability of each scale (Cronbach’s alpha []). 

These scales are described in detail in the Findings section. These scales were confirmed as 

statistically coherent by exploratory and confirmatory factor analyses (EFA; Brown, 2006).  
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Table 1. Survey Constructs for Short-Term Outcomes and Implementation Activities 

Student Survey Staff Survey 

Student-level outcomes 

Excitement for school and learning, 4, 

.80  
 

Perceived growth of the students’ 21st 

century skills, 4, .82   
 

Perceived growth of the students’ 

communication skills, 3, .77 
 

Perseverance, 5, .82  

Liking science/ mathematics/technology, 

engineering, 4, .89–.94  
 

STEM Value, 3, .84   

Confidence in ability to learn science, 

mathematics, technology, 6, .93–.95  
 

Teacher-level outcomes 

Rigor of instruction, 6,  .89        Rigor of instruction, 8,  .86            

Relevance of instruction, 5,  .83      Teamwork, 4,  .86   

 
Common Instructional Framework, 10, 

 .93 

School-level outcomes 

Expectations, 7, .94          Relationships, 4,.85               

Participation in STEM-Related Activities, 7, 

.93               
STEM Presence, 6, .93               

Meaningful Use of Technology, 5, .92               Extra-curricular STEM, 4, .80               

 STEM meetings, 4, .94               

 Technology use, 8, .91               

Implementation 

 
Participation in professional development, 

9,.84               

 

The survey items themselves are provided in Appendix B of the Year 3 Evaluation Report.
2
 

Procedures and Analyses 

Students and staff completed the first surveys either in the spring or fall of 2012. Although many 

participating schools officially joined the initiative several months before survey administration, 

implementation of most initiative activities was in a beginning phase when staff and students at 

those schools completed the surveys. Therefore, we consider it a baseline survey for the status of 

                                                 
2
 Available at http://cerenc.org/wp-content/uploads/2013/12/RttT-STEM_Y3-Report_FINAL_12-05-2013.pdf 

http://cerenc.org/wp-content/uploads/2013/12/RttT-STEM_Y3-Report_FINAL_12-05-2013.pdf
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implementation activities and student short-term outcomes. The second surveys were completed 

between October and December of 2013, after two years of intervention for many schools.  

At both survey administrations, schools were sent links to the online survey, which included a 

participant consent form. All surveys were anonymous. Schools were offered an option for 

administering a pencil-and-paper version of the surveys, with a few schools selecting this option 

for students. 

Once the scales were created by averaging the item responses within each factor, t-tests were 

performed (with standard errors adjusted for clustering) to compare the average scores on each 

scale between the first and second survey administrations. In addition, several items were 

analyzed separately, either because they did not adequately fit the scale or because the single-

item descriptive information was of interest. For these items, the positively-oriented categories 

(e.g., “Strongly Agree” and “Agree”) were combined to create a broader category of overall 

positive views. The change in the proportion of positive responses for each item between the first 

and second survey administrations then was compared (again, with standard errors adjusted for 

clustering) to determine whether the difference was significant.  

Responses from students and staff at each school were categorized into four groups: all 20 RttT 

STEM schools; anchor schools (four schools); small new schools and STEM academies (six 

schools); and comprehensive schools (10 schools). For some questions, the responses also were 

analyzed by themed network. The themes and numbers of schools in each themed network were: 

Aerospace, Security, and Automation (3 schools); Health and Life Sciences (4 schools); Energy 

and Sustainability (4 schools); and Biotechnology and Agriscience (9 schools). Because many of 

these sub-groups of schools (and thus the number of survey-takers within those schools) were 

small, some differences between the first and second survey responses (particularly staff survey 

responses), while notable, were not statistically significant. 

Implementation Data 

School Sample and Participants 

Documents from NC New Schools (e.g., professional development attendance, Industry 

Innovation Council [IIC] agendas and minutes, etc.) were analyzed for all affinity schools 

currently in operation. Site visits were conducted at the four anchor schools. During the site 

visits to the anchor schools, the Team interviewed 19 staff and 29 students, and observed 13 

classrooms.  

Data and Measures 

The current report incorporates a variety of data sources collected by both NC New schools and 

the Evaluation Team. 

The STEM Implementation Team (NCDPI, NC New Schools, NCSSM, and the North Carolina 

Science, Mathematics, and Technology Center [NC SMT Center]) collected and shared with the 

Evaluation Team the following sets of information:  

 Agendas and minutes from IICs and other partnership development meetings;  
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 The number of days of professional development and coaching delivered to each STEM 

school; 

 NC STEM Center website; 

 Data on the number of times STEM course materials were accessed; and 

 Feedback data for the STEM course materials. 

The Evaluation Team collected the following original data: 

 Observations of IICs and other partnership building events; 

 Observations of STEM classrooms in anchor schools; 

 Interviews with NCDPI, NC New schools, NCSSM, and NC SMT Center staff; and 

 Interviews with mathematics and science teachers, administrators, and students in anchor 

schools. 

To evaluate the general quality of classroom teaching, the Classroom Assessment Scoring 

System (CLASS) observational protocol (Pianta, Hamre, & Mintz, 2011) was used. The CLASS 

protocol organizes classroom interactions into 11 dimensions scored on a 7-point scale (Low: 1, 

2; Mid: 3, 4, 5; and High: 6, 7; with 4 being the middle of the scale). Observers used the protocol 

for 15-minute blocks followed by a 10-minute rating time. When allowed by the schedule, the 

observers conducted two observation cycles during each class period.  

The CLASS observation protocol was complemented with a Team-developed STEM observation 

protocol that evaluated five classroom features of interest for this project: STEM content, the 

Common Instructional Framework, the use of technology, Inquiry- and Project-based learning, 

and Formative Assessment. This protocol was modified from the protocol used during the first 

visits to anchor schools in 2012; the revised version can be found in Appendix B. Each 

classroom was observed by two observers: one focused on the CLASS protocol and the other on 

the STEM observation protocol.  

Original protocols for interviewing school staff, students, and implementation teams also were 

developed for this evaluation. The interview protocols for teachers and administrators were 

designed to gather educators’ perceptions of the impacts of the STEM initiative, implementation 

activities and readiness, and plans for sustainability. The interview protocols for students 

gathered their perceptions of the impacts of the STEM initiative. These protocols are provided in 

Appendix B. 

Procedures and Analyses 

The documents collected from the implementation team were summarized to describe 

implementation activities.  

The Evaluation Team conducted a second round of two-day site visits to the four anchor schools 

to identify changes that had occurred in these schools after two years of program implementation. 

During these visits, Team members interviewed mathematics and science teachers, principals, 
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and, on some occasions, other administrators who led the STEM initiative at a school. Group 

interviews with students focused on their perceptions of the impacts of the initiative.  

Classroom observations during site visits to anchor schools were analyzed both quantitatively 

(ratings) and qualitatively (observer comments and notes). 

Interviews with implementation teams were used to gather their perspectives on the initiative’s 

activities, their impacts to date, and on plans for sustainability.   
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Findings 

Findings are organized in three sections: 

I. Short-term outcomes of the RttT STEM initiative; 

II. Implementation; and 

III. Sustainability. 

I. Short-Term Outcomes of the RttT STEM Initiative 

As presented in the RttT STEM Logic Model (Figure 1, above), short-term outcomes of the 

initiative are expected at multiple levels: students, teachers, principals, schools, and school 

partnerships. These outcomes are conceptualized as mediators between the initiative activities 

(covered in II. Implementation) and longer-term goals for students: preparing all students to 

graduate ready for college and career; raising students’ performance (in general, and specifically 

in mathematics and science) and engagement in school; and increasing graduation rates and 

college enrollment. Expected to be achievable by the end of the project, the short-term outcomes 

at the classroom (teacher) and school levels represent features that characterize the STEM High 

School model being implemented in the 20 RttT STEM schools. These outcomes include: 

implementation of rigorous, relevant, project-based, and collaborative instruction; development 

and implementation of additional STEM- and theme-related project units or courses; 

development and implementation of additional extra-curricular STEM activities for students; 

meaningful use of technology; and development and implementation of a personalized learning 

culture in the schools that includes improved relationships among staff and students and 

academic and social supports. Short-term student-level outcomes focus on the initial impact of 

the STEM High School model on students’ interest and perceived abilities in STEM subjects and 

careers, persistence when faced with a challenge, and general attitudes towards school and 

learning. This first section reports on the extent to which the initiative impacted short-term 

outcomes for all of these groups, as estimated by analyses of: (1) achievement and course-taking 

data collected by NCDPI for students across the state; (2) survey data collected from staff and 

students at the 20 schools in the RttT STEM network; and (3) qualitative data collected from 

staff and students during the site visits to the four anchor schools.  

Short-Term Demographics, Course-Taking, and Achievement Outcomes in the 20 RttT STEM 

Network Schools Compared to All Schools in the State 

While the outcomes reported here are listed as long-term student goals in the Logic Model, 

because of the short duration of project to date, they are presented in this section as evidence of 

initial progress toward these long-term goals. The characteristics of schools in 2012-13 are 

compared with the baseline characteristics in 2010-11. It should be taken into account that in 

2010-11 the sample of STEM schools consisted of 15 schools, as the other schools were created 

during the initiative and the baseline data for them were not available. Additionally, state 

achievement tests have changed between the 2010-11 and 2012-13 school years, so no direct 

comparison could be made for test scores.  
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Our analyses of demographics, course taking, and achievement administrative data for the 2012-

13 school year in comparison to the 2010-11 school year reveal the following: 

 In 2012-13, RttT-funded STEM schools were similar to all other high schools in the state in 

terms of gender representation, the availability of advanced STEM courses (with the 

exception of advanced chemistry), and student achievement. Relative to all other high 

schools, a higher proportion of RttT-funded STEM schools hosted high-poverty student 

populations, and a smaller proportion hosted student populations with moderate levels of 

poverty. 

 Between 2010-11 and 2012-13, the analyses revealed the following changes:  

o The number of low-poverty STEM schools increased from 7% to 26% and the number of 

high-poverty STEM schools decreased from 53% to 37%, partially due to the addition of 

new STEM schools.  

o The percent of advanced-level Algebra II courses (compared to all math courses) offered 

in STEM schools increased from 18% to 46%, the percent of advanced-level biology 

courses (compared to all biology courses) offered in STEM schools increased from 27% 

to 61%, and the percent of advanced-level chemistry courses (compared to all chemistry 

courses) offered in STEM schools decreased from 51% to 45%. 

Demographic characteristics. As indicated in Table 2, on average, female representation in RttT 

STEM schools is equivalent to female representation in other schools. For all current STEM 

network schools, female representation ranged from 38% to 78%. These ratios are the same as in 

the 2010-11 school year, prior to the start of the initiative. 

Table 2. Student Gender Proportions, STEM and Non-STEM Schools, 2012-13 

Gender 

RttT STEM Affinity 

Network Schools 

(n=20) 

All Other NC State  

High Schools 

(n=447) 

Mean Range Mean Range 

Female 50% 38%–78% 51% 0%–100% 

Male 50% 22%–62% 49% 0%–100% 

 

Proportionally more RttT STEM schools have high poverty rates (37%) than do other schools in 

the state (25% of which are high-poverty). As noted in the Table 3 (following page), poverty 

classification was determined by creating quartiles from all high schools in the state, meaning the 

distribution for all high schools in the state is 25% low-poverty, 50% in the midrange, and 25% 

high-poverty. The proportion of low-poverty schools is the same among STEM schools and all 

state schools. Compared to the 2010-11 school year, the number of low-poverty STEM schools 

increased from 7% to 26% and the number of high-poverty STEM schools decreased from 53% 

to 37%.  
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Table 3. Schools by Proportion of Students Eligible for Free or Reduced-Price Lunch, 2012-13 

School 

Classification 

RttT STEM Affinity 

Network Schools 

(n=20) 

All Other State  

High Schools 

(n=447) 

Low-poverty 26% 25% 

Middle quartiles 37% 50% 

High-poverty 37% 25% 

Note: High-poverty = top quartile of schools, as ranked by proportion of students applying for free and 

reduced-price lunch. Low-poverty = bottom quartile of schools, as ranked by proportion of students applying 

for free and reduced-price lunch. 

Availability of advanced STEM courses. In 2012-13, STEM network schools offered a 

comparable proportion of advanced-level Algebra II courses. The network schools offered a 

higher proportion of advanced-level biology courses, and a lower proportion of advanced-level 

chemistry courses compared to the other high schools in the state (Table 4). Compared to the 

2010-11 school year, the percent of advanced-level Algebra II courses offered in STEM schools 

(relative to all mathematics courses offered) increased from 18% to 46%, the percent of 

advanced-level biology courses offered in STEM schools (relative to all biology courses offered) 

increased from 27% to 61%, and the percent of advanced-level chemistry courses offered in 

STEM schools (relative to all chemistry courses offered) decreased from 51% to 45%. Prior to 

the initiative, STEM schools offered proportionally fewer advanced-level courses than did all 

other schools in all three subjects, but in 2012-13 the STEM schools the situation improved for 

both advanced Algebra II and advanced-level biology courses. 

Table 4. Proportion of Math and Science Course Sections Designated as Advanced, 2012-13 

Course 

RttT STEM Affinity  

Network Schools 

(n=20) 
All Other State High Schools 

(n=447) 

Mean Mean 

Advanced Algebra II 46% 47% 

Advanced Biology 61% 56% 

Advanced Chemistry 45% 57% 

Note: The term “advanced” includes honors, advanced placement, and advanced placement preparation courses. The 

proportion of advanced courses represents the number of courses for a given subject offered at an advanced level, 

divided by the total number of courses for a given subject offered. This table provides the average proportion of 

advanced math and science courses in STEM and non-STEM high schools. 

Student achievement. In general, student achievement data for the 2012-13 school year (Table 5, 

following page) indicate little difference in mean scores on math and science EOC exams 

between RttT STEM schools and other high schools in the state. It is important to note that, 

when comparing the test scores with the previous years, that standards and tests changed, thereby 

changing test score ranges. Furthermore, in 2012-13, an EOC exam was administered for English 

II, while in previous years the exam had been administered for English I. Compared to the 2010-
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11 school year, the relative standing of STEM schools on the tested subjects in relation to other 

high schools in the state has not changed.  

Table 5. Average Standardized Scores, Math and Science End-of-Course Exams, 2012-13 

Course 

RttT STEM Affinity  

Network Schools 

(n=20) 
All Other State High Schools 

(n=447) 

Mean Range Mean Range 

Algebra I 245.59 241.58–258.00 245.01 222.40–259.15 

English II 149.35 142.08–156.55 150.14 136.25–165.00 

Biology 249.40 240.25–262.02 249.90 236.62–265.16 

Note: Across-schools means were estimated by weighting per-school means; weighting is by total number of 

students in each school. 

Tables 6 (below) and Table 7 (following page), which compare schools with the highest and 

lowest proportion of poor and minority students, show that there is work to be done for STEM 

schools to fulfill their promise of raising the performance of underprivileged and minority 

students. Both low-poverty and low- and high-minority STEM schools had a slightly lower mean 

EOC composite score compared to the mean of other high schools in the state. However, similar 

to 2010-11 school year, the high-poverty STEM schools had a slightly higher mean EOC 

composite score compared to the mean of other high schools in the state. It is important to note, 

when comparing the overall performance composites with the previous years, that standards 

changed, and overall performance composites dropped significantly as a result. 

Table 6. End-of-Course Performance Composite Score by Poverty Rate, 2012-13 

School Classification 
 

RttT STEM Affinity 

Schools 

(n=12) 

All Other State High 

Schools 

(n=222) 

Low-poverty schools 

n 5 113 

Mean 51.24 54.98 

SD 7.57 12.63 

Range 47.80–59.02 21.40–100 

High-poverty schools 

n 7 108 

Mean 27.70 26.50 

SD 14.21 9.30 

Range 12.00–52.20 12.90–77.00 

Notes: High-poverty = top quartile of schools, as ranked by proportion of students applying for free and 

reduced-price lunch. Low-poverty = bottom quartile of schools, as ranked by proportion of students applying 

for free and reduced-price lunch. Across-school sub-groups means estimated by weighting per-school means; 

weighting is by total number of students in each school. 
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Table 7. End-of-Course Performance Composite Score by Minority Population, 2012-13 

School Classification 
 

RttT STEM Affinity 

Schools 

(n=10) 

All Other State High 

Schools 

(n=223) 

Low-minority schools 

n 2 115 

Mean 46.76 47.35 

SD 2.29 11.72 

Range 41.70–47.80 25.30–85.00 

High-minority schools 

n 8 108 

Mean 23.47 28.42 

SD 12.88 10.36 

Range 12.00–77.90 13.00–80.90 

Note: High-minority = top quartile of schools, as ranked by proportion of students identified as a minority. Low-

minority = bottom quartile of schools, as ranked by proportion of students identified as minority. Across-school 

sub-groups means estimated by weighting per-school means; weighting is by total number of students in each 

school. 

In 2012-13, RttT-funded STEM schools were similar to all other high schools in the state in 

terms of gender representation, the availability of advanced STEM courses (with the exception of 

advanced chemistry), and student achievement. Relative to all other high schools, a higher 

proportion of RttT-funded STEM schools hosted high-poverty student populations, and a smaller 

proportion hosted student populations with moderate levels of poverty. 

Comparisons of demographics, course-taking, and achievement administrative data for 2010-11 

and 2012-13 reveal that there were no major changes in the position of RttT-funded STEM 

schools relative to all other high schools in the state in gender composition and achievement. 

However, the analyses did reveal changes in other characteristics in STEM schools between 

2010-11 and 2012-13. In particular, the proportion of low-poverty STEM schools increased from 

7% to 26% and the proportion of high-poverty STEM schools decreased from 53% to 37%. Also, 

between 2010-11 and 2012-13, the percent of advanced-level Algebra II courses offered in 

STEM schools increased from 18% to 46%, the percent of advanced-level biology courses 

increased from 27% to 61%, and the percent of advanced-level chemistry courses decreased from 

51% to 45%. 

Short-Term Outcomes in RttT STEM Network Schools: Evidence from Staff and Student Surveys 

This section compares student and staff responses to surveys administered between October and 

December of 2013 (the second survey administration, at the end of the second year of 

implementation for most schools) with responses to surveys administered between May and 

December of 2012 (the first survey administration, at the end of the first year of implementation 

for most schools). The summary of selected analyses (only those for which differences between 

the first and second survey responses were substantively notable) are reported here; the full set of 

survey results is presented in Appendices C and D.  

  



STEM Affinity Network: Final Report    

December 2014    

Consortium for Educational Research and Evaluation–North Carolina 22 

Our analyses of staff and student surveys revealed: 

 In general, students and teachers reported relatively high ratings of most measures in both 

survey administrations (students’ perseverance, confidence in ability to learn STEM subjects, 

and attitudes towards school, learning, and STEM; teachers’ use of rigorous, relevant, and 

collaborative instructional strategies).  

 Staff and students reported a more STEM-focused environment on the second survey 

administration than on the first.   

 Overall, teachers’ reported use of targeted instructional practices was higher on the second 

survey than on the first survey.  

 In most cases, in both survey administrations, the levels of implementation of short-term 

outcomes reported by teachers and students were higher in anchor schools, small new schools 

and STEM academies, and they were lower in comprehensive schools. However, positive 

changes in outcomes between the first and second surveys were seen most frequently in 

comprehensive high schools. 

A preliminary note on analysis of survey data. Although it may seem appealing, the Evaluation 

Team determined that data from the first and second survey administrations could not be treated 

as pre- and post-test data because of the relatively close timing of the surveys and substantial 

differences between the two samples of respondents. First, due to the initiative and evaluation 

timelines, the first and second surveys were administered only one year apart, at the end of the 

first and second year of implementation for most schools, and therefore reflect perceptions of 

impacts within a short period of the project. Second, because the surveys were anonymous, there 

is no guarantee that respondents were the same for both the first and second surveys. For 

example, while approximately 49% of the student sample in the first administration were ninth-

graders and approximately 26% were
 
tenth-graders, in the second administration, 52% were 

tenth-graders and 40% were eleventh-graders, indicating some changes in the constitution of the 

surveyed groups (ninth-graders were not included in the second administration to increase the 

likelihood that respondents had experienced the STEM school environment for at least a year). In 

addition, the first sample of teachers totaled 335, while the second sample totaled 454. Given 

these limitations, the results reported here should be considered as merely suggestive of possible 

trends. It is recommended that NCDPI continue to follow these schools to determine whether 

trends materialize.  

Overview of survey analyses. The survey results provide interesting insights into the status of 

STEM work in the network schools. Because the STEM network includes different types of 

school, results are presented for four groups of schools: (1) all 20 RttT STEM schools; (2) 

anchor schools (4 schools); (3) small new schools and STEM academies (6 schools); and (4) 

comprehensive schools (10 schools). For some questions, the responses also were analyzed by 

themed network (Aerospace, Security, and Automation; Health & Life Sciences; Energy & 

Sustainability; and Biotechnology & Agriscience). The full set of results is provided in 

Appendices C and D. All comparisons between groups of schools should be treated as merely 

suggestive, as no statistical testing for differences among schools was performed. 
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The project Logic Model highlights specific short-term target outcomes for students, teachers, 

principals, and schools (Figure 1, above). The student and staff surveys were designed to serve as 

a source of data for estimating progress toward these outcomes. This section of the report first 

provides an overview of the characteristics of the sample. The results are then organized by the 

different outcomes assessed. 

Staff and student sample demographics. The two largest ethnicities represented in the student 

sample were African-American and White (39% and 38%, respectively, in the first 

administration, and 31% and 40% in the second administration). Half of the sample was 

comprised of female students, and 31% of students in the first survey and 33% in the second 

were identified as English language learners. These numbers clearly suggest that the sample had 

a higher proportion of females and minorities than is typical for STEM fields (see Appendix C 

for details).  

The majority of the staff who responded to the surveys were teachers (85%), with the rest being 

administrators, counselors, and other staff. Most of the teachers in both samples taught core 

subjects (mathematics, English, science, social studies) and Career and Technical Education 

courses. 

Student-level outcomes. For this study, we developed survey scales that asked students about: 

their attitudes towards school and learning; their perceived growth related to targeted 21
st
 century 

skills; their awareness of and interest in specific STEM subjects and careers; their self-

confidence in their ability to learn STEM disciplines; and their perseverance when facing a 

challenge. Some of the scales used the same questions for each of the STEM subjects: 

1. Attitudes towards each of the STEM subjects (four scales have the same questions for each 

of the STEM subjects). 

2. Confidence in ability to learn each of the STEM subjects (three scales for mathematics 

confidence, science confidence, and technology confidence have the same questions for each 

of the subjects; the engineering question was analyzed as a single item). 

Table 8 (following page) presents the scales that were used, the number of items that comprise 

the scale, and the reliability of the scale (Cronbach’s alpha []), response options, and sample 

items. 

  



STEM Affinity Network: Final Report    

December 2014    

Consortium for Educational Research and Evaluation–North Carolina 24 

Table 8. Description of Scales for Student-Level Outcomes Based on Student Surveys 

Scale Name, 

Number of 

Items, Reliability Description 

Response 

Options Sample Items 

Excitement for 

school and 

learning, 4, .80  

Students’ feelings of 

enjoyment and 

excitement towards 

school and learning. 

1=Strongly 

disagree to 

4=Strongly 

agree 

“I am excited about my classes”  

“I enjoy coming to school most of the 

time.” 

Project-based 

Learning, 4, 

.82   

Perception of 

school’s impact on 

growth of the 

students’ 21st 

century skills related 

to project-based 

learning. 

1=Not at all 

to 4=A lot 

“How much has your experience at this 

school contributed to your growth in the 

following areas:  

 solving real life problems 

 gathering and analyzing information 

 thinking creatively to find solutions 

to problems or projects 

 making your own decisions about 

your work?” 

Communication, 

3, .77 

Perception of 

school’s impact on 

growth of the 

students’ 21st 

century skills in 

communication. 

1=Not at all 

to 4=A lot 

“How much has your experience at this 

school contributed to your growth in the 

following areas:  

 effectively writing,  

 speaking, and  

 communicating with other people?” 

Perseverance, 5, 

.82 

Students putting 

effort towards their 

school work. 

1=Never to  

5=All the 

time 

“I gave extra effort to challenging 

assignments or projects.” “When I failed 

it made me try that much harder.” 

Liking Science,  

mathematics, 

technology, 

engineering), 4, 

.89–.94  

Students feeling of 

liking and value 

towards each of the 

STEM subjects 

(asked separately by 

subject). 

1=Strongly 

disagree to 

4=Strongly 

agree 

“I really like science,” “I have a real 

desire to learn math,” “I like the 

challenge of engineering work,” “I will 

need a good understanding of 

technology for my future work or 

career.” 

STEM Value, 3, 

.84  

Students valuing 

knowing the STEM 

subjects for their 

future life. 

1=Strongly 

disagree to 

4=Strongly 

agree 

“Knowing science or math or 

technology or engineering will help me 

earn a living,” “If I learn engineering, 

technology, math, and science, then I 

can improve things that people use 

every day or invent new useful things.” 

Science, math-

ematics, techno-

logy Confidence, 

6, .93–.95  

Confidence in ability 

to learn each of the 

STEM subjects, by 

trying hard (asked 

separately by 

subject). 

1=Strongly 

disagree to 

4=Strongly 

agree 

“Even if the science is hard, I can learn 

it.” “I can do almost all the math class 

work if I don’t give up.” 
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Questions that did not form conceptually and statistically valid scales, such as questions about 

students’ interest in STEM-related careers, and those questions that did not statistically fit in 

other scales were analyzed as single items. 

Table 9 (following page) presents students’ responses on selected scales, based on the largest 

differences between the two survey administrations. For complete tables, refer to Appendix C. 

These tables suggest that students demonstrated relatively high positive attitudes towards school, 

learning, and STEM at both first and second survey administrations, ranging from 2.8 to 3.5 on a 

4-point scale. At a somewhat lower level is students’ liking of engineering, which ranged 

between 2.5 and 2.9 for different types of schools. Students’ perseverance, measured on 5-point 

scale, ranged from 3.7 to 4 and showed overall growth between the 2012 and 2013 

administrations. 

The tables suggest several interesting possible trends, though as noted earlier our research design 

does not allow us to explore these hypotheses in greater depth. First, in both the first and second 

administrations, the means for anchor and small schools and STEM academies were higher than 

the means for the comprehensive schools on all scales, with no exceptions, suggesting that the 

strong focus on STEM in these small schools either might be attracting students who are already 

interested in STEM or might be leading to a higher level of STEM outcomes..  

The second interesting possible trend that can be observed in the tables is that there is a decline 

in the impressions of survey-takers in small, theme-based schools between the first and second 

survey administration for many outcomes; in contrast, the impressions of survey-takers in the 

comprehensive high schools remain stable or increase slightly. We speculate that these results 

may reflect the possibility that students enter the theme-based high schools with a very high level 

of excitement about the school and its STEM focus; this interest then declines somewhat 

(envision a sophomore-slump scenario) between the first and second years in school (recall that 

the majority of student respondents in the first survey administration were 9
th

 graders, while the 

majority of respondents in the second administration were 10
th

 graders). Despite the decline 

between the first and second administration, students’ responses in the small, theme-based high 

schools were still more positive than those in the comprehensive schools.   
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Table 9. Students’ 2012 and 2013 Survey Responses on Student-Level Outcomes: Scales 

(9
th

 Grade Included in the First, but Not in the Second Sample) 

 

Notes: * indicates difference is statistically significant at the 0.05 level; n=the number of analyzed responses for the 

scale; Second - First Average Score=the difference between the first and second surveys’ average scores for the 

scale; and d=the effect size of the difference, calculated as the ratio of the difference to the pooled standard 

deviation for both samples. Effect size indicates the magnitude of the difference independent of its statistical 

significance. For example, an effect size of .25 means that the difference between a second and first survey response 

was one quarter of a standard deviation. Effect sizes of .25 and larger constitute a “substantively important” effect, 

as defined by the United States Department of Education’s What Works Clearinghouse. 

Scale School Type 

First Survey  Second Survey  Change 

n 
Average 

Score n 
Average 

Score 

Second - 

First 

Average 

Score d 

Excitement for school 

and learning 

All schools 3,021 2.83 2,564 2.83 0.00 -- 

Anchor schools 240 3.05 359 2.91 -0.14* -0.24 

Small new schools and 

STEM Academies 
387 3.02 339 2.91 -0.11* -0.20 

Comprehensive schools 2,394 2.77 1,844 2.79 0.02 -- 

Perseverance 

All schools 3,001 3.75 2,538 3.84 0.09* 0.10 

Anchor schools 240 4.01 357 3.98 -0.03 -- 

Small new schools and 

STEM Academies 
382 3.94 335 4.00 0.06 -- 

Comprehensive schools 2,379 3.70 1,825 3.78 0.08* 0.10 

Liking Mathematics  

All schools 3,010 2.82 2,549 2.76 -0.06* -0.07 

Anchor schools 241 3.07 359 2.78 -0.28* -0.34 

Small new schools and 

STEM Academies 
388 3.06 339 2.93 -0.13* -0.17 

Comprehensive schools 2,381 2.76 1,829 2.73 -0.03 -- 

STEM Value 

All schools 2,996 3.11 2,532 3.14 0.03 -- 

Anchor schools 241 3.47 357 3.32 -0.15* -0.25 

Small new schools and 

STEM Academies 
387 3.43 339 3.41 -0.02 -- 

Comprehensive schools 2,368 3.02 1,814 3.05 0.03 -- 

Science Confidence 

All schools 2,995 3.07 2,534 3.05 -0.03 -- 

Anchor schools 241 3.37 359 3.18 -0.18* -0.29 

Small new schools and 

STEM Academies 
385 3.26 337 3.18 -0.08 -- 

Comprehensive schools 2,369 3.01 1,816 3.00 -0.02 -- 
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Other related studies have demonstrated similar declines between 9
th

 and 10
th

 grade, including an 

experimental study on early colleges in North Carolina (Edmunds, Willse, Arshavsky, Dallas, 

2012), which are similar in many ways to the anchor and small schools included in this 

evaluation. This study suggests that students’ engagement with school and perceptions of teacher 

expectations and care typically decline from 9
th

 to 10
th

 grade. These data are supported by results 

of a Gallup Poll national survey of middle and high school students that show a decline between 

the 9
th

 and 10
th

 grade of students’ perceptions of teachers’ expectations and care (Gallup Student 

Poll, 2013). These studies suggest that the negative changes in students’ attitudes reported above 

may not necessarily be a response to the STEM intervention, but may instead reflect a general 

decline in students’ attitudes between 9
th

 and 10
th

 grade. Positive changes and stable results 

detected by the survey, on the other hand, occur despite this general decline. 

To test this possibility, the Team excluded 9
th

-grade students from both first and second survey 

samples to investigate whether that would affect the results. These analyses are reported in Table 

10.  

Table 10. Students’ First and Second Survey Responses on Student-Level Outcomes: Scales 

(9
th

 Grade Excluded from Both Samples) 

Scale School Type 

First Survey Second Survey Change 

n 
Average 

Score n 
Average 

Score 

Second-

First Avg.  

Score d 

Excitement for 

school and learning 

All schools 1,547 2.72 2,564 2.83 0.10* 0.17 

Anchor schools 15 2.92 359 2.91 0.00 -- 
Small new schools and 

STEM Academies 
86 2.91 339 2.91 0.00 -- 

Comprehensive schools 1,446 2.71 1,844 2.79 0.08 -- 

Perseverance 

All schools 1,537 3.67 2,538 3.84 0.17* 0.20 

Anchor schools 15 3.64 357 3.98 0.34 -- 
Small new schools and 

STEM Academies 
85 3.82 335 4.00 0.19* 0.30 

Comprehensive schools 1,437 3.66 1,825 3.78 0.13* 0.14 

Liking Mathematics  

All schools 1,541 2.72 2,549 2.76 0.04 -- 

Anchor schools 15 2.75 359 2.78 0.03 -- 
Small new schools and 

STEM Academies 
87 3.17 339 2.93 -0.24 -- 

Comprehensive schools 1,439 2.69 1,829 2.73 0.04 -- 

STEM Value 

All schools 1,536 3.00 2,532 3.14 0.14* 0.19 

Anchor schools 15 3.40 357 3.32 -0.08 -- 
Small new schools and 

STEM Academies 
87 3.41 339 3.41 0.01 -- 

Comprehensive schools 1,434 2.98 1,814 3.05 0.08* 0.11 

Science Confidence 

All schools 1,536 3.00 2,534 3.05 0.05 -- 

Anchor schools 15 3.27 359 3.18 -0.08 -- 
Small new schools and 

STEM Academies 
87 3.33 337 3.18 -0.15* -0.27 

Comprehensive schools 1,434 2.98 1,816 3.00 0.02 -- 

Notes: * indicates difference is statistically significant at the 0.05 level 
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Comparison of first survey values in Tables 9 and 10 confirms that when half of the first sample 

consists of 9
th

-grade students (Table 9), the means for all scales are higher in all types of schools 

than when only 10
th

 through 12
th

 grade students are included in the first sample (Table 10). In 

Table 10, when 9
th

-graders were excluded from both samples, only one of the differences 

between first and second survey administrations was in a significantly negative direction (science 

confidence in small new schools and STEM academies). Unfortunately, it is not possible to 

conduct all analyses of the surveys with 9
th

 grade students excluded from both samples. In 2012, 

when the first survey was administered, six of the schools in the sample were new and hosted 

only 9
th

 graders. Three of these schools were anchor schools; excluding 9
th

 graders from the first 

sample would mean excluding data from these six small schools entirely. Therefore, the rest of 

the analyses present data with 9
th

 graders comprising half of the first sample. Readers should 

keep in mind that 9
th

 graders respond more positively to the questions about their teachers’ 

expectations and care and their attitudes towards school, learning, and STEM, and therefore 

changes in student-level outcomes between the first and second survey administrations may be 

negatively skewed. 

Table 11 presents results on a single item related to engineering confidence. Over 70% of the 

surveyed students thought that they can be successful in an engineering career, with anchor and 

small school students exhibiting higher confidence overall, and comprehensive school students 

showing the largest growth in confidence. 

Table 11. 2012 and 2013 Student Survey Responses on Engineering Confidence 

Item School Type n 

First 

Survey 

Agree + 

Strongly 

Agree n 

Second 

Survey 

Agree + 

Strongly 

Agree 

Second -

First 

Agree + 

Strongly 

Agree 

I believe I can be 

successful in a career in 

engineering 

All schools 2,957 64% 2,518 71% 7%* 

Anchor schools 239 70% 358 73% 3% 

Small new schools and 

STEM Academies 
384 81% 334 82% 1% 

Comprehensive schools 2,334 60% 1,806 69% 9%* 

Note: * indicates difference is statistically significant at the 0.05 level 

A number of other student-level outcomes, such as confidence in learning technology and 

perception of growth in communication skills due to the school’s influence, remained stable 

between the first and second survey administrations (see Appendix C).  

The survey also examined students’ perceived growth on 21
st
 century skills targeted by the RttT 

STEM initiative. Table 12 (following page) presents selected results from the first and second 

surveys in the percentage of students who selected the responses A fair amount and A lot (the 

two highest categories) on single items related to their perception of their schools’ impact on the 

growth of their 21
st
 century skills (“How much has your experience at this school contributed to 

your growth in the following areas?”). Many more students reported that their school contributed 

to growth in learning how to work well in a team (80%), thinking deep and critically (77%), 

using technology (75%) and learning work-related skills (70%) than did students that their 
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school contributed to growth in knowledge about engineering design (38%). All changes were 

non-significant but were in a positive direction. The largest change (13 percentage points) 

between 2012 and 2013 was in the percent of anchor school students who reported that their 

schools contributed to their growth in using computing and information technology. 

Table 12. 2012 and 2013 Student Survey Responses on School’s Impact on Growth of the 

Students’ 21
st
 Century Skills: Single Questions 

Item School Type n 

First 

Survey 

A Fair 

Amount + 

A Lot n 

Second 

Survey 

A Fair 

Amount + 

A Lot 

Second -

First 

A Fair 

Amount + 

A Lot 

Knowledge about 

engineering design 

process 

All schools 2,975 34% 2,551 38% 4% 

Anchor schools 240 48% 360 56% 8% 
Small new schools 

and STEM Academies 
387 54% 338 57% 3% 

Comprehensive 

schools 
2,348 29% 1,831 31% 2% 

Using computing and 

information technology 

All schools 2,980 72% 2,529 75% 3% 
Anchor schools 239 76% 359 89% 13% 

Small new schools 

and STEM Academies 
387 81% 336 83% 2% 

Comprehensive 

schools 
2,354 70% 1,812 71% 1% 

Note: * indicates difference is statistically significant at the 0.05 level 

Students’ responses to questions about their interest in various STEM careers suggest that 

students are most attracted to careers in medicine and medical science (55% of students are 

interested or very interested) and express moderate interest in other STEM careers (29% to 45% 

of students are interested or very interested). These responses remained stable across survey 

administrations when schools were grouped by type. However, when schools were grouped by 

theme, there were some notable differences in students’ responses to questions about their 

interest in various STEM careers. In Health and Life Sciences schools, students’ interest in 

biology, zoology, and biotechnology was higher on the second administration than on the first 

administration (by 14 percentage points), and their interest in medicine was higher by 10 

percentage points. At the same time, in Aerospace, Advanced Manufacturing, and Security 

schools, students’ interest in related subjects was lower on the second administration for 

mathematics (by 10 percentage points), computer science (by 13 percentage points), chemistry 

(by 13 percentage points), and engineering (by 19 percentage points). 

In summary, the analyses of student surveys reveal that, in general, students demonstrated 

relatively positive attitudes towards school, learning, and STEM fields, along with a moderate 

level of interest in STEM careers, with medicine being the most popular career choice. Student-

level outcomes in anchor and small new schools and STEM academies were higher than in 

comprehensive schools in both years of survey administration, but comprehensive schools more 

often demonstrated growth in student outcomes between the first and second survey 

administrations. A drop that anchor and small schools experienced in some of these attitudes 

between the first and second surveys did not necessarily occur due to the STEM initiative, as 
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there are alternative explanations, such as differences in the samples. As has been shown in other 

studies and confirmed by exploratory analyses of the data collected for this evaluation, 9
th

 grade 

students generally have more positive attitudes towards school, learning, and STEM fields than 

do students in grades 10 through 12. Interestingly, the comprehensive schools did not 

demonstrate this drop, although student outcomes on the second administration still were lower 

overall than were the outcomes for the small, theme-based schools. 

Teacher-level outcomes. As a result of the program, teachers are expected to change the nature of 

their instruction to incorporate more STEM-oriented strategies. On the surveys, students and 

teachers were asked about the frequency with which various instructional strategies were 

implemented in STEM classrooms. While the instructional strategies that students and staff were 

asked about were the same, analyses indicate that the teacher and student responses clustered 

together differently into different scales. Based on these findings, Rigor and Relevance scales 

were created for student surveys, and Rigor and Teamwork scales were created for teacher 

surveys, as described in Table 13. Teachers also were asked to rate their comfort with 

implementing and assessing projects and with Common Instructional Framework (CIF) strategies.  

Table 13. Description of Scales for Instructional Outcomes Based on Student and Staff Surveys 

Scale, No. 

of Items, 

Reliability Description 

Response 

Options Sample Items 

Rigor 

(students), 6, 

 .89        

Students were asked 

how often their 

teachers have asked 

them to engage in 

certain activities in 

class. 

1= Never to 5= 

Almost every day 

“Asked you to form and test a theory or 

hypothesis?” or “Asked you to explain your 

thinking?” 

Relevance 

(students), 5, 

 .83      

1= Never to 5= 

Almost every day 

“Asked you to work on projects related to real 

life” or “Let students decide on the projects or 

research topics they will work on.” 

Rigor (staff), 

8,  .86            
Teachers were asked 

how often they have 

asked students to 

engage in certain 

activities in class. 

1=Never to 5= 

Daily 

“Had students develop their own questions 

and then answer them” and “Asked students 

to apply what they have learned to solve an 

unfamiliar problem.” 

Teamwork 

(staff), 4, 

 .86   

1=Never to 5= 

Daily 

“Had students work together on projects or 

assignments” and “Had students discuss 

important ideas with each other.” 

Common 

Instructional 

Framework 

(staff), 10, 

 .93 

Teachers’ level of 

comfort with six 

Common Instructional 

Framework strategies 

and implementing and 

assessing projects. 

1=I don’t know 

how to do it, to 

4=I am extremely 

comfortable with 

this and could 

teach others 

“Creating high-quality questions or problems 

to engage students in higher-level thinking” 

and “Managing students as they complete 

projects.” 

Table 14 (following page) reports changes in students’ ratings of the frequency with which their 

teachers used rigorous instructional practices. Students’ average scores were between 3 (Once or 

twice a month) and 4 (Once or twice a week) for rigorous instruction, and slightly lower for 

relevant instruction (2.8–3.4). As the table shows, respondents in the second survey 

administration reported overall higher levels of rigorous instruction than did those in the first 

administration. This difference was driven primarily by results for the comprehensive schools. 
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As in the case with student-level outcomes, anchor schools had the highest scores, followed by 

the small new schools and STEM academies, while comprehensive schools had the lowest scores 

on Rigor and Relevance scales in both survey administrations. 

Table 14. Changes in Student Survey Responses on Rigorous Instruction  

Scale School Type 

First Survey  Second Survey Change 

n 
Average 

Score n 
Average 

Score 

Second 

-First d 

Rigor 

All schools 2,871 3.40 2,420 3.59 0.19* 0.19 

Anchor schools 229 4.16 350 4.16 0.00  

Small new schools and STEM 

Academies 
363 4.01 327 3.95 -0.06  

Comprehensive schools 2,279 3.22 1,743 3.40 0.18* 0.18 

Note: * indicates difference is statistically significant at the 0.05 level 

Similar to the limitations noted above, we cannot necessarily say that the difference between the 

first and second administrations is caused by increased rigor as a result of the STEM initiative. In 

comprehensive high schools, courses generally become more challenging as students progress 

through high school. As such, the difference between the first and second administrations also 

may reflect the natural progression between 9
th

 and 10
th

 grade.  

Responses from the teacher surveys can help us explore further whether instructional practices 

were changing. The average ratings of the frequency with which they used rigorous practices and 

teamwork ranged from 3 (monthly) to 4 (weekly), with teachers in anchor and small schools and 

STEM academies reporting the most frequent use of student group work, as presented in Table 

15.  

Table 15. Teachers’ 2012 and 2013 Survey Responses on Instructional Scales 

Scale School Type 

First Survey Second Survey Change 

n 
Average 

Score n 
Average 

Score 

Second 

-First d 

Rigor 

All schools 306 3.38 416 3.55 0.18 
 

Anchor schools 43 3.76 41 3.94 0.18  

Small new schools and STEM 

Academies 
44 3.51 58 3.73 0.22* 0.29 

Comprehensive schools 219 3.27 317 3.47 0.20 
 

Teamwork 

All schools 305 3.92 416 4.08 0.17 
 

Anchor schools 43 4.37 41 4.31 -0.06  

Small new schools and STEM 

Academies 
44 3.96 58 4.30 0.34* 0.38 

Comprehensive schools 218 3.82 317 4.01 0.19 
 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table 15 also shows that respondents to the second survey reported overall higher levels of 

rigorous instructional practices and teamwork than did those responding to the first survey; 

similar to the students’ responses, the differences are driven by comprehensive high schools. 

Although students’ responses to the surveys are likely to be affected by developmental changes, 

teachers’ responses suffer from fewer of these concerns. As such, it is possible that teachers in 

comprehensive high schools are changing their instruction as a result of the STEM initiative; 

however, given the lack of a comparison group, we cannot say this definitively.  

As can be seen from Tables 14 and 15, students and teachers both reported an increase in the 

frequency with which rigorous and relevant instructional strategies and teamwork were evident. 

According to both teachers and students, the most notable increase of rigorous and relevant 

strategies happened in comprehensive schools, and according to teachers, the most notable 

increase in teamwork happened in small schools/STEM academies and comprehensive schools. 

Similar to students’ reports of instructional practices, teachers in anchor schools reported the 

highest scores, followed by the small new schools and STEM academies, and teachers in 

comprehensive schools reported the lowest scores on Rigor and Teamwork scales in both survey 

administrations. Additionally, teachers reported using teamwork more often than rigorous 

instructional strategies.  

Teachers also were expected to implement a set of strategies designed to help students “Read, 

Write, Think, and Talk in every classroom every day” (the Common Instructional Framework, or 

CIF). The average teachers’ ratings of their comfort with CIF strategies were close to 3 (“I can 

do this fairly well”). The results show that teachers on the second survey report an overall higher 

level of comfort with the CIF strategies, especially in small schools and STEM academies. 

Results reveal that teachers in anchor schools reported the highest comfort with the CIF 

strategies (3.23), followed by the small new schools and STEM academies (3.17), and teachers in 

comprehensive schools reported the lowest comfort with the CIF strategies (2.95) in both survey 

administrations. 

Mathematics and science teachers also were asked how much emphasis they put on mathematics- 

and science-specific conceptual and procedural objectives in their classes; their emphasis 

remained stable between survey administrations. The averages for both conceptual and 

procedural emphasis were all above 3 (moderate emphasis), with emphasis on conceptual 

objectives higher than emphasis on procedural objectives. The differences between mathematics 

teachers’ emphasis on instruction that focused on conceptual versus procedural concepts were 

notable for both the first and second surveys. For the first survey, the mean for the Mathematics 

Procedural scale was 3.19 and the mean for the Math Conceptual scale was 3.65. For the second 

survey, the mean for the Math Procedural scale was 3.28 and the mean for the Mathematics 

Conceptual scale was 3.69.  

Additionally, some substantial differences were found for single items related to emphases on 

various objectives for mathematics learning (Table 16, following page). In the second survey, 

56% of teachers reported moderate or heavy emphasis on teaching the history of mathematics 

and 81% of teachers reported moderate or heavy emphasis on teaching students how to apply 

mathematics in business and industry. These changes were most prominent in comprehensive 

schools (32 and 30 percentage points)  
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Table 16. 2012 and 2013 Survey Responses on Mathematics Teachers’ Objectives for Student 

Learning 

Item School Type n 

First Survey 

Moderate + 

Heavy 

Emphasis n 

Second 

Survey 

Moderate + 

Heavy 

Emphasis 

Second - First 

Moderate + 

Heavy 

Emphasis 

Teaching students 

about the history and 

nature of mathematics 

All schools 51 32% 69 56% 24%* 

Anchor schools 8 51% 7 71% 20% 

Small new schools and 

STEM Academies 
8 38% 9 33% -5% 

Comprehensive schools 35 26% 53 58% 32%* 

Teaching students 

how to apply 

mathematics in 

business and industry 

All schools 51 59% 69 81% 22%* 

Anchor schools 8 88% 7 100% 12% 

Small new schools and 

STEM Academies 
8 75% 9 78% 3% 

Comprehensive schools 35 49% 53 79% 30%* 

Note: * indicates difference is statistically significant at the 0.05 level 

The difference between the first and second survey administrations for science teachers’ 

emphasis on the same two objectives was between 16 and 19 percentage points in anchor and 

comprehensive schools. 

In summary, most perceptions of differences in teacher-level outcomes reported by both students 

and teachers were in a positive direction. There were perceived increases in the frequency with 

which teachers used rigorous and relevant instructional practices and teamwork. Teachers 

reported greater comfort with CIF strategies. Mathematics and science teachers reported 

increases in their emphases on some learning objectives for their students, such as teaching about 

the history and nature of mathematics and science and teaching students how to apply 

mathematics and science in business and industry contexts. Many teacher-level outcomes were 

highest in anchor schools, followed by the small new schools and STEM academies, and lowest 

in comprehensive schools in both survey administrations, though positive changes between 

administrations were more prominent in the comprehensive schools. 

School-level outcomes. The RttT STEM Initiative was expected to have positive impacts on 

school-level outcomes including: the overall STEM focus or presence in the school; frequency of 

staff meetings related to STEM issues; teacher expectations for and relationships with students; 

student participation in STEM-related activities; and meaningful use of technology by teachers 

and students. Students were asked about a subset of these areas and their responses clustered into 

three scales, as presented in Table 17 (following page). 
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Table 17. Description of Scales for School-Level Outcomes Based on Student Surveys 

Scale, Number 

of Items, 

Reliability Description 

Response 

Options Sample Items 

High 

Expectations, 7, 

.94          

Evaluates teachers’ 

belief that all students 

can learn and their care 

for students to do well. 

1= Strongly 

disagree to 

4= Strongly 

agree 

“Teachers work hard to make sure that all 

students are learning”  

“Teachers believe that I can get a good 

grade if I put in enough work.” 

Participation in 

STEM-Related 

Activities, 7, 

.93               

Extent of participation 

in extra-curricular 

STEM activities, 

facilitated by the 

school. 

1=Never, 

2=Once, to 

4= More 

than 10 

times 

“I visited some businesses or 

organizations to learn more about STEM–

related jobs” 

“I met with or listened to a presentation of 

a person from some business or 

organization to learn more about STEM.” 

Meaningful 

Use of 

Technology, 5, 

.92               

Usefulness of 

technology use for 

student learning. 

1= Strongly 

disagree to 

4= Strongly 

agree 

“The way my teachers use technology 

helped me to more successfully learn the 

content of these classes” 

“The way my teachers use technology 

made my classes more interesting for me.” 

Selected results for student survey scales are reported in Table 18 and notable changes on a 

single item related to after-school STEM activities are reported in Table 19 (following page). 

Table 18. Students’ 2012 and 2013 Survey Responses on School-Level Outcomes: Scales 

Scale School Type 

First Survey Second Survey Change 

n 
Average 

Score n 
Average 

Score 

Second 

- First d 

Expectations 

All schools 2,864 3.07 2,422 3.08 0.00  

Anchor schools 227 3.47 356 3.31 -0.16* -0.32 

Small new schools and 

STEM Academies 
360 3.32 329 3.18 -0.13  

Comprehensive schools 2,277 3.00 1,737 3.01 0.02  

Participation in 

STEM-Related 

Activities 

All schools 2,838 1.78 2,416 1.81 0.03  

Anchor schools 225 1.83 354 1.84 0.00  
Small new schools and 

STEM Academies 
362 1.90 329 2.09 0.19  

Comprehensive schools 2,251 1.76 1,733 1.76 0.00  

Meaningful Use of 

Technology 

All schools 2,832 2.83 2,396 2.85 0.01  

Anchor schools 226 3.09 353 3.07 -0.02  

Small new schools and 

STEM Academies 
358 3.11 325 2.98 -0.13  

Comprehensive schools 2,248 2.77 1,718 2.78 0.01  

Note: * indicates difference is statistically significant at the 0.05 level 
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Students’ perceptions of teacher expectations were relatively high overall (all above 3), and they 

were higher in anchor and small schools and STEM academies than they were in comprehensive 

schools in both survey administrations. Students’ perceptions of meaningful use of technology 

ranged from 2.8 to 3.1 for different types of schools and were higher in anchor and small schools 

and STEM academies than in comprehensive schools in both survey administrations. Similar to 

other student perceptions, students’ perceptions of teacher expectations and meaningful use of 

technology decreased in small schools and STEM academies, possibly due to the overall decline 

of students’ attitudes between the 9
th

 and 10
th

 grades.  

There was no overall reported difference in students’ participation in STEM-related activities 

between the first and second surveys, with the exception of students in small new schools and 

STEM academies. In looking at the extent to which students participated in at least one after-

school STEM-related activity, students reported, on average, that they participated in extra-

curricular STEM activities only once. Just over a third of students participated in extra-curricular 

STEM activities more than once, and half of the students in small schools and STEM academies 

reported participating in after-school STEM activities in 2013 (Table 19).  

Table 19. Students’ 2012 and 2013 Survey Responses on After-School Activities Related To 

STEM 

Item School Type 

First Survey Second Survey Change 

n 
More than 

once n 
More than 

once 

Second - 

First 

I participated in some 

after school activities 

related to science, or 

technology, or 

engineering, or 

mathematics (STEM) 

(such as clubs, 

competitions, teams, etc.). 

All schools 2,823 35% 2,426 37% 2% 

Anchor schools 225 41% 353 42% 1% 

Small new schools and 

STEM Academies 
362 35% 329 50% 15% 

Comprehensive 

schools 
2,236 34% 1,726 34% 0% 

Note: * indicates difference is statistically significant at the 0.05 level 
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School staff were asked a more extensive series of questions about specific school-level 

outcomes. These questions clustered into five scales focused on: staff-student relationships; the 

level of STEM presence in the school; the extent to which there were STEM-focused 

extracurricular opportunities; the extent to which they met with other teachers on STEM-focused 

topics; and the use of technology throughout the school. Table 20 describes the scales. 

Table 20. Description of Scales for School-Level Outcomes Based on Staff Surveys 

Scale, Number 

of Items, 

Reliability Description 

Response 

Options Sample Items 

Relationships 

4,.85               

Evaluates staff’s 

knowledge of care for 

students and their life, 

mutual respect among 

staff and students.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

1= Not true 

at all to 

4=Entirely 

true 

“Every student in this school is known 

well by at least one staff member” 

“Faculty members follow up when 

students miss their class.” 

STEM 

Presence, 6, 

.93               

Evaluates STEM 

Focus, Vision, and 

Presence in the school. 

1= Strongly 

disagree to 

4= Strongly 

agree 

“Our school emphasizes our STEM 

theme in a number of different ways 

(work displayed, student activities, 

etc.)”  

“Everyone on staff understands what it 

means to be a STEM school.”  

Extra-curricular 

STEM, 4, 

.80               

Percentage of students 

(according to 

respondent’s 

knowledge) 

participating in various 

STEM experiences 

outside of the 

classroom. 

1=not 

offered, 

2=<25% to 

5=>75% 

Internships or field trips to STEM 

facilities and STEM-related clubs or 

projects in the community. 

STEM 

meetings, 4, 

.94               

Frequency of staff 

meetings devoted to 

specific STEM topics. 

1=Never to 

5=Almost 

every day 

“Discuss STEM-related outcomes for 

students” 

“For the purpose of STEM-related 

professional development or learning.” 

Technology 

use, 8, .91               

Frequency of students 

using technology for 

various purposes 

1=Never to 

5=Daily 

“Students use a variety of technologies, 

e.g., productivity, visualization, 

research, and communication tools” 

“Students work on technology-

enhanced projects that approach real-

world applications of technology.” 
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Results from the analysis show that perceptions on the second survey include an overall higher 

STEM presence, more extracurricular STEM activities occurring, more technology use and more 

STEM-focused meetings (Table 21).  

Table 21. Teachers’ 2012 and 2013 Survey Responses on School-Level Outcomes: Scales 

Scale School Type 

First Survey Second Survey Change 

n 
Average 

score n 
Average 

score 

Second 

- First d 

Relationships 

All schools 309 2.98 419 3.00 0.02  

Anchor schools 44 3.45 43 3.42 -0.03  

Small new schools and 

STEM Academies 
43 2.94 58 3.03 0.09  

Comprehensive schools 222 2.89 318 2.93 0.04  

STEM 

Presence 

All schools 330 2.54 450 2.84 0.31* 0.43 

Anchor schools 46 3.01 45 3.35 0.34  

Small new schools and 

STEM Academies 
49 2.96 61 2.95 -0.02  

Comprehensive schools 235 2.35 344 2.76 0.40* 0.58 

Extracurricular 

STEM  

All schools 332 3.24 448 3.70 0.46* 0.21 

Anchor schools 46 3.40 45 3.86 0.45  

Small new schools and 

STEM Academies 
49 2.94 61 3.72 0.78 

 

Comprehensive schools 237 3.27 342 3.67 0.40 
 

Technology 

Use 

All schools 308 3.30 414 3.60 0.29 
 

Anchor schools 44 3.89 42 4.40 0.51 
 

Small new schools and 

STEM Academies 
44 3.53 58 3.72 0.19  

Comprehensive schools 220 3.14 314 3.47 0.33* 0.34 

Meetings 

All schools 306 2.30 418 2.80 0.50* 0.51 

Anchor schools 44 2.91 43 3.21 0.29  

Small new schools and 

STEM Academies 
43 2.89 58 2.80 -0.08  

Comprehensive schools 219 2.06 317 2.74 0.68* 0.74 

Note: * indicates difference is statistically significant at the 0.05 level 

STEM presence was reported at a moderate level (between 2 [disagree] and 3 [agree]) with 

anchor schools reporting the highest level (3.35). The level of student participation in extra-

curricular STEM activities, as reported by teachers, was in the range of 3.7 to 3.85, indicating 

that on average more than 50% of students participated in these activities. Technology was 

reported as being used with moderate frequency (between monthly and weekly), with the highest 
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frequency reported by anchor schools (between weekly and daily). Respondents also indicated 

that STEM-related meetings took place approximately monthly, with anchor schools reporting 

the highest frequency (more often than monthly). Relationships with students were reported at a 

high level (2.9 to 3.4) at all schools, with the anchor schools reporting the highest level. 

With few exceptions, teacher perceptions of all school-level outcomes were higher on the second 

survey administration, with moderate to large effect sizes for almost all of those differences that 

were significant (substantively so, by the U.S. Department of Education standards; d>.25). 

School-level outcomes reported by teachers were the highest in anchor schools, followed by the 

small new schools and STEM academies, and the lowest in comprehensive schools in both 

survey administrations. 

Teachers’ perceptions of an increase in student participation in extra-curricular STEM activities 

is supported by students’ reports from small new schools and STEM academies (Table 18, 

above). However, while teachers reported an increase in the frequency of student technology use 

in most schools (except small new schools and STEM academies), student reports of the 

meaningful use of technology were lower on the second survey administration in small new 

schools and STEM academies. As noted before, this result may be a reflection of a general trend 

of decline in students’ perceptions between the 9
th

 and 10
th

 grades. In addition to analyzing the 

scale related to student use of technology based on teachers’ reports, individual items on this 

scale were analyzed separately in an attempt to discern how specific objectives for using 

technology may have changed. These analyses are reported in Table D7 in Appendix D. The 

results show that teachers perceived that they increased the frequency of their technology use for 

each of the eight objectives—seven of them in all 20 STEM schools—most often driven by 

changes in comprehensive and anchor schools. 

The results above collectively suggest that the STEM schools increased their STEM focus. Part 

of being a STEM school associated with specific theme-based networks also involved expanding 

course offerings for students. The staff survey asked about the availability of specific STEM 

classes. Table 22 (following page) presents selected staff reports of the availability of classes in 

specific STEM areas by type of school, and Table 23 (following page) presents selected staff 

reports of the availability of classes in specific STEM areas by the school’s theme. The six 

STEM areas surveyed included the four themes, technology, and engineering design. 
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Table 22. Staff Responses on Availability of Classes in Specific STEM Areas by Types of Schools 

Item School Type 

First Survey Second Survey Change 

n Yes No 

Don’t 

Know n Yes No 

Don’t 

Know 

Second -

First Yes 

Engineering 

Design 

All schools 321 18% 53% 29% 379 50% 26% 23% 32%* 

Anchor schools 41 37% 46% 17% 41 73% 12% 15% 36% 

Small new 

schools and 

STEM Academies 
48 42% 42% 17% 60 53% 33% 13% 11% 

Comprehensive 

schools 
232 9% 57% 34% 332 47% 27% 26% 38%* 

Health Sciences 

All schools 324 59% 21% 19% 379 74% 15% 12% 15% 

Anchor schools 42 52% 45% 2% 41 32% 56% 12% -20% 

Small new 

schools and 

STEM Academies 
49 65% 29% 6% 58 74% 17% 9% 9% 

Comprehensive 

schools 
233 59% 15% 25% 335 79% 9% 12% 20% 

Note: * indicates difference is statistically significant at the 0.05 level 

In all six STEM areas surveyed, the number of “Yes” responses on STEM classes offered in 

specified areas increased except for Health Sciences in anchor schools. The decrease came 

mainly from “No” answers, and some from “I don’t know” answers. Health, Technology, and 

Biotech and Agriscience were the most popular STEM areas across the schools. 

Table 23. Staff Responses on Availability of Classes in Specific STEM Areas by School Theme 

Item 

School 

Theme 

First Survey Second Survey Change 

n Yes No 

Don’t 

Know n Yes No 

Don’t 

Know 

Second -

First Yes 

Engineering 

Design 

ASA 14 79% 21% 0% 59 73% 17% 10% -6%* 

HLS 77 19% 56% 25% 66 26% 39% 35% 6% 

ES 26 65% 23% 12% 81 81% 4% 15% 16% 

AB 204 7% 59% 34% 227 41% 33% 26% 34%* 

Health 

Sciences 

ASA 13 15% 85% 0% 55 60% 22% 18% 45% 

HLS 79 62% 23% 15% 70 86% 4% 10% 24% 

ES 26 50% 42% 8% 79 65% 24% 11% 15% 

AB 206 62% 15% 24% 230 77% 13% 11% 15% 

Biotechnology 

and Agriscience 

ASA 13 8% 92% 0% 51 41% 31% 27% 33% 

HLS 71 18% 55% 27% 64 20% 45% 34% 2% 

ES 26 50% 42% 8% 78 58% 24% 18% 8% 

AB 208 58% 13% 28% 234 74% 11% 16% 15% 

Notes: HLS = Health and Life Sciences; AB = Agriscience and Biotechnology; ES = Energy and Sustainability; and 

ASA = Aerospace, Security, and Automation; * indicates difference is statistically significant at the 0.05 level 
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When schools were grouped by theme, there were large increases in perceptions of the 

availability of Engineering Design classes in Agriscience and Biotechnology schools, of Health 

Sciences classes in all but Energy and Sustainability schools, and of Biotechnology and 

Agriscience classes in Biotechnology and Agriscience and Aerospace, Advanced Manufacturing, 

or Security schools. However, no matter how schools were grouped, a minor but notable 

proportion of staff did not know whether their schools offered classes in these six STEM areas, 

ranging from 10% to 27%, with rates generally larger in comprehensive schools than in small 

schools. 

In summary, perceptions of most school-level outcomes improved between 2012 and 2013. 

There was an increase in the perception of student participation in extra-curricular STEM 

activities among both staff and students. All perceptions of outcomes reported by teachers 

increased between the first and second survey, including perceptions of a STEM presence and 

focus in the school, relationships between staff and students, frequency of technology use by 

students, and availability of classes in certain STEM areas. Some perceptions of outcomes 

reported by students, including teacher expectations and meaningful use of technology, 

decreased in small new schools and STEM academies, and in one case, in anchor schools as well. 

Decline in student perceptions of teacher expectations possibly could be explained by the typical 

overall decline in students’ attitudes towards school between 9
th

 and 10
th

 grade. Complete tables 

reveal that all school-level outcomes reported by teachers and students were higher in anchor 

schools, small new schools, and STEM academies, and lower in comprehensive schools for both 

survey administrations. 

In general, most student- and teacher-level short-term outcomes were at high levels in both 

survey administrations. Some school-level outcomes were at a moderate level (STEM presence) 

and others were at a high level (relationships with students). In most cases, short-term outcomes 

reported by teachers and students were higher in anchor schools, small new schools, and STEM 

academies, and lower in comprehensive schools for both survey administrations. 

Overall, perceptions of most of the short-term outcomes at the classroom and school levels that 

characterize the STEM High School model increased by the end of the project. Perceptions of 

some student-level outcomes related to the initial impact of the STEM High School model on 

students also increased, but others decreased in subgroups of the 20 STEM high schools. In 

many cases, the highest growth in outcomes was detected in comprehensive schools. 

In general, there were a few patterns to changes in perceptions of short-term outcomes between 

the first and second survey administrations. First, whether changes in the perception of outcomes 

were positive or negative tended to be associated with respondents: All changes in outcomes 

reported by teachers were positive (teacher- and school-level outcomes), while all negative 

changes in perceptions were detected in student surveys, again possibly due to the general 

decline in students’ perceptions between the 9
th

 and 10
th

 grades. Second, the direction of 

perceived changes also was associated with school type: No negative perceptions of changes 

were detected in comprehensive schools—all were equally distributed between anchor schools 

and small new schools/STEM academies. These patterns are worth further exploration. 
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Short-Term Outcomes in Anchor Schools: Evidence from the Qualitative Data 

As stated in NCDPI’s Detailed Scope of Work, one of the objectives of the NC New Schools 

component of the RttT STEM initiative was to support the development of four anchor/model 

STEM high schools to serve as laboratory schools and sites for professional development around 

project-based learning. “As the hub of each cluster, the anchor school will accelerate the 

development of a fully articulated and coherent curriculum, instruction, assessment, and 

professional development model consistent with the NC vision for STEM education” (NCDPI, 

2010). To evaluate the implementation of this objective, the Evaluation Team visited each of the 

anchor schools twice: in the spring of 2012 and in the fall of 2013. Data from the first visit was 

presented in the second-year evaluation report.
3
 This report describes data from the second visit 

and notes changes over the two-year period. During the visits, the Team conducted interviews 

(with principals, lead STEM administrators, mathematics and science teachers, and students) and 

observed STEM classrooms.  

The goal of the visits was to identify student and staff perceptions of progress in the 

implementation of the STEM anchor model and each of its elements, which include: presence of 

a STEM theme; integrated project-based STEM curricula; student-centered inquiry-based 

instruction; integration of the engineering design process into instruction; meaningful use of 

technology; supports provided by partnerships; and extra-curricular STEM activities for students 

and teachers. 

Our analyses of short-term outcomes in anchor schools revealed: 

 

 Staff in all anchor schools report that they need more time and support—such as via 

professional development and paid summer employment—in order to become model STEM 

schools.  

 According to staff and as judged by independent observations, there were notable 

improvements in instruction in anchor school classrooms (such as increases in frequency of 

project-based learning and content-focused discussions). This result is somewhat supported 

by teacher and student survey report (e.g., increase in rigor of instruction, according to 

anchor school staff). 

 All four anchor schools have developed strong partnerships with industry and IHEs that 

provide substantial benefits to staff and students.  

This section describes specific characteristics of the STEM anchor model as implemented during 

the RttT period by means of the following structure:  

1. Overview of the anchor schools 

2. Anchors’ readiness to become model schools  

3. Impact of the initiative on principal leadership 

4. STEM curriculum 

                                                 
3
 Available at http://cerenc.org/wp-content/uploads/2011/11/STEM_Second-Year_Report_FINAL_11_13_12.pdf 

http://cerenc.org/wp-content/uploads/2011/11/STEM_Second-Year_Report_FINAL_11_13_12.pdf
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5. Instructional improvement 

6. Technology 

7. Supports provided by partnerships, and extra-curricular STEM activities for students and 

teachers 

8. Impact on students 

Overview of the anchor schools. A major goal of the STEM initiative was to establish four 

STEM anchor schools—that is, STEM-focused high schools that could serve as regional leaders 

in STEM education, each of which was focused on a major area relevant to North Carolina 

economic development (Health and Life Sciences, Agriscience and Biotechnology, Energy and 

Sustainability, and Aerospace, Security, and Automation). Three of these schools were opened 

during the life of the RttT grant; a fourth opened ahead of RttT. This report refers to these 

schools by their themes: Health Anchor (Health and Life Sciences); Biotech Anchor 

(Agriscience and Biotechnology); Energy Anchor (Energy and Sustainability); and Aerospace 

Anchor (Aerospace, Security, and Automation). 

In addition to STEM features, Energy, Biotech, and Aerospace Anchors also implemented an 

early college model, which allowed their students to complete a significant number of college-

level courses by graduation. All three schools offer five-year programs with grades 9 through 13. 

While the fourth, Anchor HLS, is not formally an early college, it encourages and arranges for its 

students to take college-level classes at a local technical community college. 

Two anchors are located on the campus of their partner post-secondary institutions. Aerospace 

Anchor opened in the 2010-11 school year on a local community college campus and will 

graduate its first class in 2015. Energy Anchor opened in the 2011-12 school year on a local 

university campus and will graduate its first class in 2016. The student bodies of both schools 

grew at a rate of approximately 50 students per year and are slated to continue to grow to their 

full capacity of 250 students by 2016. The number of staff also grew to 13 and 21, respectively.  

Since the start of the initiative, Energy Anchor moved into a newly-renovated building, which 

had enough space for three grades (9 through 11), but for the 2014-15 school year, additional 

space will be provided by their partnering university.  

While Biotech Anchor opened its doors for students in the 2012-13 school year, it was conceived 

many years before as a regional agriscience and biotechnology school. The school’s two current 

grades are housed in two buildings: 9
th

 grade in a research center supported by a nearby 

university (provided in-kind for the school, but only for one grade level), and 10
th

 grade a few 

miles away in a neighboring community. In order for the school to grow, additional space will be 

needed. From the beginning, financial support has been a challenge for the school. It operates on 

a 200-day calendar, which creates logistical difficulties and additional costs related to providing 

school bus transportation for 20 extra days for students from five feeder counties. To manage this 

problem, the school makes these 20 extra days “satellite days,” during which students meet in 

their home counties and parents bring them to the meeting places. Teachers split between four 

counties to spend time with students. In the 2013-14 school year, about 70% of the student body 

of Biotech Anchor were students who would become first-generation college-goers. 
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Health Anchor, which joined the NC New Schools network in 2007 after starting as a theme 

academy within a comprehensive school for a number of years, is bigger and more mature than 

the other anchor schools. This school moved to a new building in the beginning of the 2011-12 

school year and continues to expand. During the 2013-14 school year, the school experienced 

many changes: the founding principal who led the school for the first seven years and who 

involved it in the anchor RttT STEM initiative left, and the new principal came on board in July 

2013. About one-half of all staff also left. Among STEM faculty, only one mathematics teacher 

and one science teacher were not new (the mathematics teacher had been in the school for six 

years, and the science teacher for two years). While many staff left for personal reasons, some 

indicated that a stressful environment the previous year, during which many staff felt 

overwhelmed as a result of multiple directions of change, also played a role. 

Health Anchor and Energy Anchor are urban schools, and Aerospace Anchor and Biotech 

Anchor are rural schools. All schools are schools of choice to which students have to apply. 

Students at all schools are then selected through a lottery process, sometimes with initial 

screening.  

Anchors’ readiness to become model schools. In the proposal, the role of the anchor schools was 

defined as “model STEM high schools that will serve as laboratory schools and sites for 

professional development around project-based learning.” In interviews, the Team asked 

principals and teachers at anchor schools whether they felt their schools were ready to become 

models for other schools.  

Three of the anchors (Health, Biotech, and Energy) already host visitors who are interested in 

observing project-based instruction. They also are planning to formally host teams of visitors 

starting with the 2014-15 school year. Energy Anchor is engaged in logistical planning for future 

visits, setting up a visit calendar, deciding on which staff will demonstrate best instructional 

practices, and providing training for teachers. Staff at all four schools indicated that preparing for 

being a model school continues to be a work-in-progress. Staff in all anchors reported the 

presence of excellent teaching and other practices in their schools, though none claimed to have 

reached a level of uniform excellence. In some cases, program implementation has not yet 

reached the point of being “a cohesive initiative with well-implemented strategies to achieve 

well defined goals.”  

Confirming these findings from the site visits, staff surveyed in anchor schools reported a 

notable increase in STEM vision, focus, and presence in their schools from 2012 to 2013 (a 

change in the average score from 3.01 to 3.35; Table 21, above). 

Impact of the initiative on principal leadership. One of the principals was new; accordingly, she 

noted a limited impact of the project on her leadership so far. Three other principals noted the 

impact of the leadership coaches and other professional development on various aspects of their 

leadership. For one principal, participation in the STEM initiative prompted a change in 

leadership style from more authoritarian to more democratic. Another identified the opportunity 

to discuss ideas and the action plan with the leadership coach as a major contributor to his 

professional growth. The third principal stated that the primary impact of the STEM initiative 

was in shifting his focus more towards instruction, building community partnerships, and 

conveying a clear vision of a STEM school.  
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STEM curriculum. Anchor schools continue to offer supplemental STEM courses related to their 

themes. Energy Anchor and Aerospace Anchor offer engineering design courses integrated with 

science as part of their core curriculum. Three anchors integrate the engineering design process 

into multiple classes, while the extent and quality of this integration varies by the school and 

subject. Additionally, Energy Anchor offers computer programming as a Career and Technical 

Education (CTE) class. At the same time, these schools have experienced difficulties offering 

regular and advanced STEM courses, possibly due to their small sizes. Two schools reported not 

having the ability to offer chemistry classes on campus, with one school reporting that an 

alternative of taking chemistry at a community college would require students to take a 

placement exam in which they would have to score beyond the pre-calculus level. 

Staff survey results from the anchor schools corroborated interviewee conclusions that there had 

been a notable increase in STEM courses offered that addressed engineering design (73% said 

the courses were offered in 2013, compared to 37% in 2012). 

Health Anchor and Biotech Anchor focus heavily on their respective themes, making them a part 

of a core curriculum and integrating them in all other content areas. Health Anchor is in the 

process of creating a fully-integrated curriculum in the 9
th

 and 10
th

 grades, in which health and 

life sciences courses will be integrated with sciences, social studies, and humanities (but not 

mathematics). Energy Anchor integrates subjects by addressing the 14 Grand Challenges of 

Engineering
4
 through its cross-curricular projects. Staff and students at Biotech Anchor reported 

that at least one agriculture-related project per year had been integrated across all core content 

areas. During a study of soil, students collected samples and collected, analyzed, and graphed 

data in their science and mathematics classes, studied crop changes over time in world history, 

and wrote papers on entomology in English classes. Staff reported that they are working on 

developing more cross-curricular agriscience-related projects. Here is how one student described 

one of the projects: 

We actually incorporated working with a researcher counting corn rows and coming up 

with a function for that and coming up with functions for pesticides being used and the 

crop yield for different pesticides and how they increase the yield if they’re used 

regularly. 

Instructional improvement. Project-based learning plays a huge role in both STEM curriculum 

and instruction in anchor schools. While the degree of implementation of project-based learning 

varies across the schools, all four anchor schools reported an increase in the implementation of 

project-based learning at their schools. One of the staff indicated that she had seen a lot of 

growth in terms of teacher buy-in and effectiveness with regard to project-based learning: 

I feel like we built this school on very specific values and criteria, such as project-based 

learning and Socratic Seminar. So I feel like we are still true to that. I think a lot of teachers 

have evolved over the three years to add more of those type things to their repertoire, 

whereas maybe when the teachers got here, they weren’t coming from a project-based 

learning school and so even though they may have done project-based learning their first 

year that has definitely changed and gotten better as the years have gone on. 

                                                 
4
 http://www.engineeringchallenges.org/ 

http://www.engineeringchallenges.org/
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Faculty attributed this growth to: 

 A school-wide focus on project-based learning; 

 Professional development; 

 Increased teacher buy-in; 

 Common Core standards and switching to a problem-based curriculum in mathematics; and 

 Small classroom size. 

Students confirmed that over the three years of the RttT STEM Initiative, teachers learned and 

became more skilled at using project-based learning and teaching with new curricula. One 

student said: 

I think there are more and more teachers who are becoming more project-based in their 

teaching style and I think that when they explained it to me it’s because it helps you keep 

your knowledge or helps you . . . it tests what you know and it’s not just like, “Oh there’s 

a test on this day and then forget about it.” You have to work on it. I think each of the 

teachers are starting to give out more projects . . . for it to be a little more project-based.   

In addition to students seeing more frequent use of project-based learning by their teachers, one 

student stated that there also has been an increase in the quality of the projects at the school: 

Last time I had [the topic] poverty and you had to choose a poverty-perpetuating system. 

We chose racism and you had to see how you could fix that and see the different 

problems it caused for different groups of people and how that affected systems and 

thinking and everything. And you get really in-depth projects now instead of the normal. 

The increase in quality of projects over the past three years also was noted by the NC New 

Schools staff who observed the presentations of student projects during a Student STEM 

Symposium, where students from many RttT STEM schools presented: 

A number of folks remarked on the difference in the quality of the projects versus 

previous years. So you’ve seen kind of a steady increase in the rigor of the projects but 

it’s also where you see the variation [in the rigor]. 

Administrators indicated that students’ ability to collaborate with their peers on projects did not 

come naturally—instead, students had to “learn to work in groups.” Students generally learned 

how to work effectively in groups via intensive training early on in their freshman year and 

through continued modeling from their teachers. Teachers provided examples of how they 

structure their classes/assignments so that each student had a defined role with shifting 

responsibilities. Staff in all schools indicated that implementing cross-curricular projects has 

fostered cross-content collaboration among teachers—which ultimately has benefited the 

students. When asked to list the strengths of his school, one principal mentioned its collaborative 

culture: “They’re communicating about the kids all the time. They meet all the time.”  

Through this collaborative approach, teachers have been able to constantly monitor students’ 

progress and provide meaningful and differentiated instruction as a result. Teachers indicated 
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that they valued the interactions among staff from other content areas—which they noted was a 

big shift from how they worked with other colleagues earlier in their teaching careers.  

All four schools indicated that they had seen significant instructional improvement in their 

school as they worked toward shifting away from traditional lecture-style teaching to more 

interactive and student-centered teaching. One teacher explained this shift by saying: 

We’re kind of making the process of switching that focus so that when you walked into 

the classroom hopefully the focus is on the students so that they’re the ones learning the 

material and they’re the ones asking the questions and answering the questions and 

they’re the ones doing the research and they’re the ones that are doing the talking and the 

interacting instead of it all always being me.  

Administrators, teachers, and students reported that students were engaged in active learning via 

their work on their mathematics, science, and engineering projects. Students confirmed that their 

teachers ask them to figure out their answers on their own or with their groups, to explain how 

they solved problems, to consider different solutions, and to explain their reasoning. Overall the 

students agreed that they liked the student-centered and hands-on approach to learning; however, 

a few students indicated that at times they felt a little frustrated by this approach. For example, 

one student said: 

Sometimes I think we need to, you know, have, like, a little bit more instructional time so 

we can understand what we are doing better so when we do the project and actually teach 

it better when it comes time for us to present and we’ll know it. 

While the Team noted several indications of increases in project-based learning during site visits 

to anchor schools, it is interesting to note that surveys of staff and students in anchor schools did 

not find significant changes in perceptions of the frequency of rigorous, relevant (i.e., focused on 

implementing projects), and collaborative instruction between 2012 and 2013. There were 

indications of emerging positive trends in the frequency of relevant instruction as reported by 

students and in the frequency of rigorous instruction as reported by staff. At the same time, the 

frequency of project-based instruction was reported as relatively high by students (between 

weekly and monthly) in both survey administrations, and students in anchor schools reported that 

their schools contributed “a fair amount” to their growth in project-related skills. 

Observations of instruction by the Evaluation Team. During site visits to four anchor schools, 

evaluators observed 13 classes that spanned the following content areas: mathematics (4), 

science/engineering (6), health science (2), and World Dynamics (1). The 13 classes were 

composed of a total of 209 students (87 males and 122 females). Reported grade distribution 

included: 9
th

 grade-only classes (4), 10
th

 grade-only classes (5), 11
th

 grade-only class (1), and a 

combination of multiple grade levels (1: 10
th

/11
th

/12
th 

combination class; and 2: 11
th

/12
th

 

combination classes).  

Two observation instruments were used during the observation of instruction in the 13 

classrooms: a) the CLASS instrument, to evaluate the general quality of classroom teaching; and 

b) the STEM Classroom Observation instrument, to capture program-specific instructional 

information.  
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Analysis of 40 15-minute CLASS observation segments conducted across 13 classes showed that 

mean scores for all CLASS dimensions were either mid-range (3.0 to 5.99) or high-range (6.0 to 

7.0). Table 26 compares mean scores for each of the CLASS dimensions between the 

observations in the spring of 2012 and the 2013-14 school year. Due to the small sample sizes, 

there was no significance testing of the differences. 

Table 26. CLASS Observation Mean Scores for Anchor Schools in 2012 and 2013-2014 

Dimension 

2012 

Mean 

(1–7) 

2013 

Mean 

(1–7) Dimension Description 

Positive 

Climate 
4.97 5.15 

Positive climate reflects the emotional connections among teachers and 

students and the warmth, respect, and enjoyment communicated by their 

shared interactions. 

Negative 

Climate 
1.10^ 1.03^ 

Negative climate reflects the overall level of negativity among teachers 

and students in the class.  

Teacher 

Sensitivity 
4.62 4.75 

Teachers demonstrate sensitivity by noticing when students need support 

and actively responding to their needs. 

Regard for 

Adolescent 

Perspectives 

3.93 4.68 

Teachers show regard for adolescent perspectives when they provide 

opportunities for student autonomy, promote peer interactions, 

communicate usefulness of content, and value student ideas and opinions. 

Behavior 

Management 
5.66 6.50 

Teachers manage the classroom well when they communicate and fairly 

enforce rules and expectations and when they redirect minor behaviors.  

Productivity 5.17 6.58 
In productive classrooms, teachers manage time and routines effectively so 

that instructional time is maximized. 

Instructional 

Learning 

Formats 

4.48 4.93 

In classrooms with high-quality instructional learning formats, teachers are 

enthusiastic about their material, provide instruction using many 

modalities (e.g. visual, oral, movement) and a variety of activities, and 

look for opportunities to actively engage students.  

Content 

Under-

standing 

4.24 4.43 

Content understanding refers to both the depth of lesson content and the 

approaches used to help students comprehend the framework and key 

ideas in an academic discipline. Teachers develop content understanding 

through an integrated understanding of facts, concepts, and principles 

rather than knowing basic facts or definitions in isolation. 

Analysis and 

Problem 

Solving 

3.41 3.40 

The “analysis and problem solving” dimension assesses the degree to 

which the teacher facilitates students’ use of higher level thinking skills 

through the application of knowledge and skills to novel problems, tasks, 

and questions. 

Quality of 

Feedback 
3.69 4.20 

High-quality feedback expands and extends learning and understanding, is 

focused on the process of learning and not merely on correctness or the 

end product, provides students with specific information about their work, 

and helps them reach a deeper understanding of concepts. 

Instructional 

Dialogue 
3.45 4.60 

Instructional dialogues are content-focused discussions that build in 

complexity, extend over sustained periods of time, and involve many 

students. 

Student 

Engagement 
5.14 5.33 

Students are engaged when they are focused and participating in the 

learning activity. The goal is for all students to be actively engaged, as 

reflected in behaviors such as: answering and asking questions; 

contributing to discussions; volunteering; performing expected tasks; and 

showing enthusiasm. 

n (classrooms) 9 13  

^ A lower Negative Climate score reflects a less negative climate. 
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The summary of the data is as follows: 

 All mean scores for 2013-14 were above the mid-range cut of 3.0 (including the inverse of 

the Negative Climate mean score).  

 Mean scores for each dimension seems to be higher in the 2013-14 school year than in 2012. 

 Productivity, Behavior Management, and Student Engagement received the highest scores 

(6.58, 6.50, and 5.33, respectively). 

 Analysis and Problem Solving received the lowest score (3.40)—the only score below the 

middle of the scale (score of 4). 

Figure 2 indicates the frequency of specific ratings for each dimension. 

Figure 2. CLASS Observation 2013-14 Frequency of Ratings by Dimensions 

 

Readers should bear in mind that the number of CLASS observations was relatively small (n=40), 

and that reported differences were not tested for statistical significance. 

In addition to CLASS ratings, observers used a Team-developed and -revised STEM Classroom 

Observation instrument (Appendix B). Because this instrument was revised after the first visit to 

anchor schools, it is not possible to compare STEM Classroom Observation scores between the 

two visits. This instrument supplemented CLASS with five additional dimensions scored on a 4-

point scale (0=not observed, 1=minimal, 2=to some extent, 3=very descriptive of the 

observation.). Unlike the CLASS instrument (which was developed to collect data multiple times 

at specific intervals across a single class), the STEM observation instrument was developed to 

synthesize across the duration of a single class, producing just one rating for each class observed. 

Table 27 (following page) provides mean scores and standard deviations for each of the 
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dimensions, and Figure 3 provides the frequency of ratings on STEM observational scales in 13 

observed classrooms.  

Table 27. STEM Project-specific Observation Mean Scores (Rating Scale=0 to 3) 

Dimension Mean SD 

Quality of Common Instructional Framework 2.08 0.79 

Quality of STEM content 1.83 1.03 

Quality of inquiry learning; engineering design process, Project-

based learning; and Problem-based instruction 
1.77 1.09 

Quality of formative assessment 1.31 0.95 

Quality of use of technology 1.77 1.24 

Figure 3. STEM Project-specific Observation Frequency of Ratings by Dimensions 

 

Across the 13 observed classes, more than half of the classes (54%) spent most of the time on 

conceptual learning and genuine problem-solving, while only 15% spent most of the time on 

practicing algorithms/basic skills and procedures/vocabulary. However, 31% of the classes spent 

about equal time on practicing algorithms/basic skills and procedures/vocabulary and on concept 

development.  

In summary, CIF practices were most frequently observed (10 out of 13 classes were rated as 

“2=to some extent” and “3=very descriptive of the observation”), while formative assessment 

strategies were least frequently observed (6 out of 13 classes were rated as 2 or 3). Readers 

should bear in mind that the number of observations was relatively small (n=13), and reported 

differences were not tested for statistical significance. 

Technology. All four anchor schools now have 1:1 laptop initiatives in place. Staff across the 

schools reported that students use a range of technology to communicate, complete assignments, 
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access resources at their partnering IHEs, and take online courses. With the exception of CTE 

courses, faculty at all schools reported that technology is integrated into lessons.  

Students at one school reported using their laptops, iPads, and/or iPods daily and their webcams 

frequently to complete assignments. Staff in all schools reported that students have access to a 

number of software and application packages that students can use for multimedia authoring. 

Some teachers reported that the highest-quality freshman projects have been those in which the 

final artifact has been created using technology. Teachers reported that freshmen prefer to submit 

multimedia-produced artifacts over making formal presentations using PowerPoint. 

Aerospace Anchor, in addition to incorporating a variety of web-based resources, continues to 

conduct a multi-site, multi-disciplinary course (World Dynamics) in collaboration with another 

early college. Faculty at Energy Anchor use Google Hangouts to meet weekly in the evenings to 

plan their Grand Challenges projects. 

Staff in all of the schools anticipate a challenge in maintaining the high level of technology for 

student use as grant-funded personal devices reach the end of their lives and need replacement.  

While the increased use of technology is corroborated by the results of anchor school staff and 

student surveys, the perceived impacts on students in 2013 compared to 2012 were mixed. 

Teachers surveyed in anchor schools reported notable increases in the frequency of technology 

use for various purposes (4.40 versus 3.89 average score, and between 13 and 25 percentage-

point increases in identification of weekly and daily use of technology for specific purposes), and 

more students acknowledged the role of their schools in the growth of their technology use (89% 

versus 76%). At the same time, students in anchor schools reported less meaningful use of 

technology in 2013 compared to 2012 (2.98 versus 3.11 average score) and liking technology 

less (3.08 versus 3.2 average score), and a smaller proportion of students expressed interest in 

careers in computer science (33% versus 46%). 

Supports provided by partnerships and extra-curricular STEM activities for students and 

teachers. Strong partnerships provided a range of advantages for both students and teachers. 

Through partnerships, students gained important insights into career and educational possibilities 

that may impact critical choices for them later in life. For example, as a result of working with a 

partner, one student changed his educational focus from Aerospace Engineering, a relatively 

narrow career choice, to Electrical Engineering, a much broader one. Partnerships also offered 

more concrete benefits. Students had access to internships and externships, as well as 

opportunities for job shadowing. Partners offered students relevant STEM information, and 

partnering organizations contributed time and resources to support STEM in the schools. 

Through partnerships, students also had opportunities for meaningful work with STEM 

professionals directly. At all four schools, staff offered examples of hands-on work that students 

were involved in with STEM professionals, ranging from lab experiences to opportunities for 

product development. For example, a staff member at Energy Anchor said: 

I know right now we have a sophomore that’s working with a biology professor at NC 

State. I’m not sure how in-depth he’s been able to be right now with that internship but 

then I also know of a junior that’s working with a textile engineer and the textile engineer, 

the professor, has really given him a lot . . . to do. 
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Students at Biotech Anchor worked regularly with scientists at the North Carolina Department of 

Agriculture’s Tidewater Research Station. Schools also worked with partners to develop 

curriculum and to put in place additional hands-on opportunities for students. A staff member at 

Biotech Anchor stated: 

We’re actually meeting with [name] Community College representatives on Monday to 

look at coursework that our students can go in to next year, their junior year, to take 

biotech classes through [name] Community College. The goal is to offer them online and 

then allow them to go maybe once a month for labs all day on a Friday so they can get 

their hands-on experience in a lab. 

Faculty and students reported that students had a variety of opportunities to increase their 

awareness of STEM careers, including job shadowing, internships, job fairs, field trips, and clubs. 

Many students in all four schools were engaged in clubs related to their school’s theme. A 

science teacher emphasized the school’s focus on STEM careers by saying: 

[O]ur goal ultimately, of course, is to increase our STEM careers, the kids that are going 

into those STEM careers. So working with the professors is a great way to do that. 

All four anchor schools offered students the opportunity to take college-level classes at their 

partner community colleges or university. As a staff member at Health Anchor said: “[One] way 

students have been impacted is this year I’ve seen probably the largest number of our students 

taking college courses.”  

Staff members also benefitted from their school’s strong partnerships. During the summer of 

2013, teachers at Energy Anchor and Biotech Anchor participated in externships provided by 

their corporate partners, during which they worked with researchers at corporate facilities and 

developed curriculum and resources to use in their schools. 

While increases in participation in extra-curricular STEM activities were reported by staff and 

students in other types of schools, there were no significant increases reported in surveys 

administered in the anchor schools. 

Impact on students. All four anchor schools are small schools, and both teachers and students 

continue to value the benefits associated with their small size, and the personalized attention to 

students this allows, but teachers have begun to shift to a broader view of the impact this 

attention has on students, focusing less on relationships—as was mostly the case during the first 

round of visits—and more on academic impacts. One teacher said, “I’ve seen that our students 

have become much better thinkers and reasoners.” 

A staff member at Health Anchor added: 

The freshmen that we are shaping right now . . . are going to be the best class that [Health 

Anchor] has seen thus far. . . . You’d see a lot more creativity in the younger classes, a lot 

more flexible use of technology and willingness to use . . . to learn new technologies. I 

think the younger classes are more curious and ask better questions. 
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Teachers also pointed to changes in students’ attitudes toward learning and performance since 

the program’s first year. In their opinion, students seemed to be enjoying independent learning 

opportunities and responsibilities more and were approaching assignments with confidence. One 

teacher said: 

[T]hat’s the exciting part, is to know that we came from nothing and have grown and our 

students have grown so much. To see the freshman class . . . the sophomore class now; 

when they were freshmen, just to see them grow and blossom. They’ve become 

independent learners. 

Students’ perceptions remained consistent, in many ways. They continued to identify the small 

size of their school, the personalized attention they received as a result, and the positive 

relationships with teachers and staff as important. Students also continued to enjoy the hands-on 

activities and projects; many students identified them as supportive of their learning and as 

adding a practical aspect to classwork that they appreciated. In the words of two students from 

different schools: 

I like it. It’s more hands-on learning to me when I can learn myself and she’s not directly 

telling me what to do and just me writing it down. It’s easier to learn, I think, if you’re 

actually working the problem out yourself instead of somebody just telling you how to 

work it out. 

Not only does the school infuse . . . all the STEM subjects, they also apply it to the real 

world so what you’re learning you’re not just learning to have the knowledge but you’re 

also learning so that it’ll prepare you for the future. 

Data on student impacts collected in anchor schools through the surveys confirmed in some cases 

and contradicted in others the data gathered during interviews in anchor schools. In 2013, more 

students surveyed at anchor schools acknowledged the role of their schools in the growth of their 

deep critical thinking skills and knowledge of engineering design process as compared to 2012. 

At the same time, in 2013 students in anchor schools reported lower expectations from their 

teachers, less excitement about school and learning, less confidence in their ability to learn 

science, less affinity for mathematics, science, and technology, and a lower valuation of STEM 

than in 2012. 

Administrators continued to attribute the increase in student achievement to more student-

centered teaching practices. One principal reported that good teaching translates to good learning, 

and pointed out that this equation has been supported by test scores at his school. Another 

principal, in talking about student achievement, said: “That has taken a lot of time to overcome 

what they’re used to and what can be. . . . [O]ur students have had to sort of reinvent themselves.” 
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II. Implementation 

This section briefly describes the fourth year of implementation activities. Similar to past reports, 

this report describes four areas of implementation: (1) the network of 20 STEM schools; (2) 

professional development; (3) development of the integrated STEM courses; and (4) partnership 

development. 

Our analyses revealed: 

 Staff surveys indicate that the frequency of face-to-face and online networking among staff 

remained at the same level during the two years analyzed in this report. Networking 

happened mostly during professional development events and often did not continue outside 

of these events. 

 NC New Schools fulfilled its obligations for instructional coaching, significantly exceeded its 

obligations for leadership coaching, and fulfilled obligations for out-of-school professional 

development days by the end of the project. 

 Compared to early survey data, by 2013, more staff in comprehensive schools attended 

different forms of professional development and coaching (an 11 percentage point increase in 

participation in workshops and a 21 percentage point increase in participation in coaching); 

however, participation rates in anchor and small schools did not change. 

 More than two-thirds of staff in all schools found both professional development and 

coaching somewhat or very helpful, with 86% to 89% of staff in anchor school reporting that 

these offerings were helpful. 

 Sixteen integrated STEM courses were completed by the North Carolina School of Science 

and Mathematics on time and were digitally delivered to NCDPI. The courses will be hosted 

on NCDPI’s Home Base platform. 

 More than a quarter of teachers from the 20 STEM schools participated in the development 

of project-based curriculum units. The most notable gains in participation occurred in 

comprehensive schools. 

 According to staff surveys, as a result of NC New Schools’ partnership-building work, 

participation of school staff in collaborations with business and community partners 

significantly increased in all types of schools. 

Network of 20 STEM Schools 

In the fourth year of implementation, NC New Schools continued to provide opportunities for 

face-to-face and online networking for staff in its 20 RttT STEM schools. There were no 

statistically significant differences in the perceived frequency of face-to-face and online 

networking between 2012 and 2013 in any types of schools, according to staff surveys. There 

was a 15 percentage point decrease in face-to-face collaboration with other schools at STEM 

Network events among staff at anchor schools, though this change was not statistically 

significant (see Appendix D for complete results). On the other hand, the proportion of staff in 

comprehensive schools who participated in site visits to other North Carolina schools and to 

national model schools increased by 7 and 6 percentage points, respectively. 
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Face-to-face networking and collaboration. During interviews at anchor schools, staff continued 

to identify the professional development provided by New Schools as the primary location for 

face-to-face networking opportunities, but they also said that most of those connections have not 

been sustained. One staff member said: “For me personally, usually the only time I communicate 

is when we go to the meetings, or go to some workshop. I haven’t really had much 

communication outside of that.” 

Many staff members at all four schools reported that they had little contact with other staff 

within their network. A teacher at Health Anchor said: 

I have had interactions and people within the school, have had a lot of interactions with a 

lot of teachers, but there has not been much leveraging around . . . what are other Health 

and Life Science schools doing? How can we learn from them? How can we benefit from 

them? 

Other than at professional development events, the next-most-frequent set of collaborations 

occurred among schools within the same LEA due to physical proximity and common activities. 

At least two staff members at two different schools pointed to on-going connections they have 

made through New Schools. A staff member at Biotech Anchor said: 

I know personally I have kind of a handful of other science teachers that I’ve met through 

New Schools or through the workshops I’ve done that I personally communicate with 

pretty frequently. 

Staff continued to identify observational visits to other schools as a valuable form of networking. 

In the words of one staff member: 

I know there are a few of us that are going down to [name] County in February to see 

another school. That stuff’s great. I want that because I want fresh ideas and want 

something to jump-start [me]. Love that stuff. 

Anchor schools also networked with other schools by hosting study visits for other schools: 

We’ve had people from other states—Ohio, New York I think, Texas once, California. 

There’s always people in here. 

Professional Development 

This section summarizes the extent and quality of the professional development provided 

through the RttT STEM initiative from July 2013 to May 2014. Similar to previous years, the 

professional development provided by NC New Schools combined a substantial number of out-

of-school workshops and conferences with onsite instructional and leadership coaching. Table 28 

(following page) indicates the number of days of professional development and the number of 

days of coaching provided to teachers and principals in different types of schools by NC New 

Schools from July 2013 through May 2014. During this period of time, NC New Schools 

fulfilled its obligations for instructional coaching, significantly exceeded its obligations for 

leadership coaching (111% for network and 158% for anchor schools), and fulfilled obligations 

for out-of-school professional development days by the end of the project on July 31, 2014. 
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These obligations were completed by offering summer 2014 content-based institutes in 

mathematics and science, as well as a project-based learning institute. 

Table 28. Average Number of Professional Development Days and Coach Visits per School from 

July 2013 to May 2014 

Type of School 

Principals Teachers 

PD days 

average 

(Range) 

Coaching 

average 

(Range) 

PD days 

average 

(Range) 

Coaching 

average 

(Range) 

Anchor schools (4 schools) 10 (7–12) 14.3 (10–23) 49 (21–82) 31 (28–36) 

Small new schools and 

STEM academies (6 schools) 
8.7 (2–10) 8.3 (5–10) 50.3 (28–63)                                        29 (27–34) 

Comprehensive schools (10 

schools) 
14.7 (6–18) 11 (9–14) 50.7 (21–66) 36 (28–53) 

Total (all schools) 257 217 1004 659 

Table 29 (following page) reports notable and sometimes significant differences in staff 

responses to survey questions that asked about their participation in various professional 

development events between 2012 and fall 2013. Professional development by NC New Schools 

and coaching accounted for most of the professional development attended by survey-takers 

(72% and 66% percent of all staff participated more than once in each, respectively). Perceptions 

of staff in comprehensive schools suggested that they increased their participation in workshops 

by 11 percentage points, in instructional coaching by 21 percentage points, in site visits to other 

North Carolina schools by 7 percentage points, in site visits to national model schools by 6 

percentage points, and in peer school reviews by 5 percentage points. The only statistically 

significant differences in perceptions of participation rates in anchor and other small STEM 

schools and academies was in the area of collaborations with business and community partners. 
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Table 29. Changes in Participation Rates in Various Forms of Professional Development 

Between 2012 and 2013 

Item School Type 

First Survey Second survey Change 

n 

More 

than 1 

Time n 

More 

than 1 

Time 

Second - First 

More than 1 

Time 

Instructional coaching 

from the STEM 

network coaches 

All schools 333 48% 446 66% 18%* 

Anchor schools 46 65% 45 76% 11% 

Small new schools and 

STEM Academies 
49 60% 61 72% 12% 

Comprehensive schools 238 43% 340 64% 21%* 

Site visit(s) to other 

North Carolina schools 

All schools 332 16% 450 21% 5% 

Anchor schools 46 34% 45 33% -1% 

Small new schools and 

STEM Academies 
49 20% 61 28% 8% 

Comprehensive schools 237 11% 344 18% 7% 

Site visit(s) to national 

model schools 

All schools 332 4% 446 9% 5% 

Anchor schools 45 13% 43 12% -1% 

Small new schools and 

STEM Academies 
50 4% 60 10% 6% 

Comprehensive schools 237 2% 343 8% 6%* 

Peer school reviews 

All schools 332 9% 445 14% 5% 

Anchor schools 46 13% 45 20% 7% 

Small new schools and 

STEM Academies 
50 10% 60 10% 0% 

Comprehensive schools 236 9% 340 15% 6%* 

Project curriculum 

development related to 

the STEM theme or the 

Grand Challenges for 

Engineering  

All schools 333 17% 445 27% 10% 

Anchor schools 46 34% 43 44% 10% 

Small new schools and 

STEM Academies 
49 33% 61 38% 5% 

Comprehensive schools 238 10% 341 24% 14%* 

Collaboration with 

business/ community 

partners related to 

STEM (example: 

Externships) 

All schools 333 9% 449 26% 17%* 

Anchor schools 45 29% 45 62% 33%* 

Small new schools and 

STEM Academies 
50 10% 61 41% 31%* 

Comprehensive schools 238 5% 343 20% 15%* 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table 30 shows staff’s perceptions of the usefulness of professional development and coaching 

as reported in second survey (these questions were not asked in first survey). More than two-

thirds of staff in all schools found both professional development and coaching somewhat or 

very helpful, with 86% to 89% of staff in anchor school reporting that these offerings were 

helpful. 

Table 30. Staff’s Perceptions of Usefulness of Professional Development and Coaching 

Item School Type 

Second Survey 

n 
Not Helpful 

at All 

Only a Little 

Helpful 

Somewhat 

Helpful 

Very 

Helpful 

Somewhat + 

Very Helpful 

Professional 

Development 

Workshops 

All schools 369 11% 22% 41% 26% 67% 

Anchor schools 36 3% 11% 50% 36% 86% 

Small new schools 

and STEM Academies 
52 12% 19% 35% 35% 70% 

Comprehensive 

schools 
281 12% 23% 41% 23% 64% 

Coaching 

All schools 379 8% 19% 45% 28% 73% 

Anchor schools 37 0% 11% 43% 46% 89% 

Small new schools 

and STEM Academies 
54 4% 13% 50% 33% 83% 

Comprehensive 

schools 
288 10% 21% 44% 25% 69% 

Interviews in anchor schools supported the data gathered through the surveys. The principal of 

one school reported that, of the 70 days of external professional development teachers at his 

school received, 79% were offered through NC New Schools, and the other 21% by his LEA. 

One science teacher described the process of working with the instructional coach as reviewing 

ideas for a lesson, then having the coach “model and show me what that looks like in my 

classroom.” This teacher reported that the modeling aspect was of value, particularly in “trying 

to find new, innovative ways for the kids to read through scientific material, [which] sometimes 

is very dry.” Another teacher commented on how the instructional coach helped her integrate 

writing into science instruction: 

I can come up with a wonderful hands-on project, but I don’t always know how to tie all 

the other little areas that would fall underneath the writing and all that. . . . She’ll have it 

done in two or three minutes. 

One teacher reported that the Modeling Biology workshop was significant for her: 

That was a massive learning experience for me because I was actually able to see 

somebody use literacy groups and writing to learn. . . . The light bulb has now gone off. I 

can understand it and can take it back and do it. 

A mathematics and science teacher at one school reported that her “teaching styles [have] 

changed from being teacher-focused to student-focused,” with students doing more talking, 
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questioning, answering, interacting, and researching as part of the learning process. One teacher 

reported that she believed that “most of the change came around from all of the professional 

development that’s been required of us.” 

Development of the Integrated STEM Curriculum 

Curriculum designed by the North Carolina School of Science and Mathematics (NCSSM). A 

separate component of this initiative tasked NCSSM with the development of 16 integrated 

STEM courses by May 1, 2014, with courses grades 9 through 12 in each of the four STEM 

themes (Agriscience and Biotechnology, Health and Life Sciences, Aerospace, Security and 

Advanced Manufacturing, and Energy and Sustainability). This work was completed on time and 

digitally delivered to NCDPI. Completed courses have been assigned course codes by NCDPI 

designating them as CTE elective courses within the STEM cluster. Students can include the 

health science courses in either a STEM concentration or a health science concentration. The 

courses will be hosted on NCDPI’s Home Base platform, a statewide instructional improvement 

and student information system for teachers, students, parents, and administrators, the 

development of which was funded by the RttT grant. NCDPI will use CTE funds to sustain and 

update these courses and keep them available to teachers. NCDPI is sharing information about 

the courses with LEA CTE directors through conferences and listservs. 

Currently, the materials are made available to North Carolina teachers via Dropbox (a link has 

been circulated widely) and at the Learn NC professional development website. Feedback about 

the courses has been solicited from teachers, university faculty, and business people across the 

state, including NCSSM alumni. The materials in the Dropbox had been accessed over 600 times 

as of late April 2014. NCSSM staff also encouraged the North Carolina Virtual Public School to 

utilize this content in the online and blended courses they offer. Additionally, teachers who 

received summer employment through RttT STEM funding were asked to provide their feedback. 

One hundred twenty people completed a feedback form between May 2013 and June 2014, with 

the majority of reviewers being teachers at the 20 RttT-funded STEM schools, and some 

reviewers being NCDPI consultants. The feedback included content and instructional issues, 

content contributions, and suggestions for improvement. 

The developers addressed the feedback received online as well as from reviews of curriculum 

provided by the Evaluation Team and presented in the Year Three report. The rigor of the 

mathematics content was increased by engaging an additional NCSSM mathematics faculty 

member in the work and having her review and revise mathematics materials in all courses. 

Developers also increased the amount of hands-on experiences in all courses and added variety 

to assessment designs. The developers also addressed previous feedback about their chosen 

platforms by conveying the rationale behind their conscious decision to use PowerPoint 

presentations and Word documents as a major medium of content delivery: (1) it is widely 

familiar to teachers and provides fast access to content; and (2) under the very short timelines, 

this approach was the most comfortable medium for developers to work with. As one of the 

developers noted, “We just didn’t have enough lead time to create too many different kinds of 

materials. We just had to get the content up and out as fast as possible.” 

In addition to the development of courses, NCSSM worked on raising awareness about courses 

among North Carolina educators. NCSSM developers conducted workshops at NC New Schools 
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events, such as the Summer Institute and Scaling STEM conference. NCSSM started to insert 

lesson materials from the courses regularly into the RttT newsletter that goes out to state 

educators every other week. 

The developers had opportunities for limited piloting of some of the courses. Some of the 

Agriscience and Biotechnology course materials were piloted at Biotech Anchor. Some materials 

for the Aerospace and Advanced Manufacturing course were piloted at Aerospace Anchor and 

through the Honors Aerospace Engineering distance education video conferencing course offered 

by NCSSM to different sites throughout the state. Other material from the curriculum will be 

integrated into the online course Computational Physics, and Energy and Sustainability materials 

will be incorporated into another online course, both of which will be piloted during the 2014-15 

school year. Individual lessons also were piloted with NCSSM students and in a summer 

program with younger students.  

As was noted in previous evaluation reports, in order to implement and sustain the use of the 

integrated STEM courses, it is essential to be able to provide professional development to the 

prospective teachers of the courses. There already has been limited professional development 

offered for these courses. One NCSSM staff member presented at the State Leadership Summer 

CTE Conference for all CTE directors. In addition, NCDPI is scheduling more presentations and 

professional development for the courses at all available state conferences for North Carolina 

educators. In summer of 2014, NCSSM, in partnership with NC New Schools, NCSU, and five 

North Carolina school districts, received a Math and Science Partnership grant that funds 

professional development to prepare teachers to teach integrated STEM content through projects. 

The grant will support 80 hours of workshops and coaching—focused on integrated science 

content and using projects developed by NCSSM for the integrated STEM courses—for three 

cohorts of science teachers over the next three years. 

Curriculum designed as part of sponsored summer employment. The RttT STEM initiative also 

provided funding for summer employment to three teachers from each of the 20 STEM schools. 

Part of the time was spent on development of project-based curriculum units related to STEM 

and/or school themes. Table 31 (following page) demonstrates that there were substantial 

differences between 2012 and 2013 in the proportion of teachers who reported participating more 

than once in project curriculum development related to the STEM theme or the Grand 

Challenges for Engineering. As shown in the table, more than a quarter of teachers from all 

schools participated in such curriculum development. The most notable gains in participation 

occurred in comprehensive schools. Project-based curriculum units developed during this 

summer employment that are relevant to North Carolina industries will be shared with North 

Carolina teachers through the NC STEM Center’s STEM portal and/or the NCDPI Home Base 

collections of resources. 
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Table 31. Staff’s Participation in Project Curriculum Development 

Item School Type 

First Survey Second survey Change 

n 

More 

than 1 

Time n 

More 

than 1 

Time 

Second - 

First More 

than 1 Time 

Project curriculum 

development related to 

the STEM theme or the 

Grand Challenges for 

Engineering  

All schools 333 17% 445 27% 10% 

Anchor schools 46 34% 43 44% 10% 

Small new schools and 

STEM Academies 
49 33% 61 38% 5% 

Comprehensive 

schools 
238 10% 341 24% 14%* 

Note: * indicates difference is statistically significant at the 0.05 level 

Partnerships 

NC New Schools continued to develop partnerships to provide different and deeper types of 

support to the affinity networks, including, but not limited to, financial support, subject-matter 

expertise, and job-shadowing opportunities. NC New Schools did this through three primary 

mechanisms: Industry Innovation Councils; two STEM field coordinators; and partnerships built 

at its professional development events. One of the two STEM field coordinators worked on 

building schools’ capacity to work with local and regional partners, and another worked on 

statewide efforts with the Industry Innovative Councils. 

The partnership work outlined in the RttT contract was funded mostly by leveraging private 

dollars. The Industry Innovative Councils, which are aligned with the four themed networks, 

have grown over time and continued to grow and expand their work during the 2013-14 school 

year, meeting more times than in previous years. The four Councils worked on: 

 Increasing the membership of each council to cover all North Carolina economic regions; 

 Hosting roundtables at the NC New Schools 2014 Scaling STEM: Strategies That Engage 

Minds conference; 

 Hosting a STEM Day at the 2014 Summer Institute in June 2014 (an NC New Schools 

network professional development event); 

 Hosting Industry Days at anchor schools, during which local students connected with 

industry professionals, learning about industry careers and skills required for success;  

 Aligning Council members and their organizations to a specific LEA or school to promote a 

local community business advisory boards; 

 Offering a number of teacher externships annually to STEM teachers and guidance 

counselors; 

 Working with partner schools/teachers to develop industry-linked learning projects each 

year; 
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 Developing technical assistance practices and sharing them with each partner school/LEA; 

 Offering summer internships and long-term apprenticeships for students; and  

 Using webinars to connect industry and education. 

Additionally, the Energy and Sustainability Industry Innovation Council and associated schools 

hosted a booth at the Triangle SciTech Expo on April 5, 2014. The Expo brought together 

scientists, researchers, engineers, students, universities, and industry to showcase advances in 

these areas.  

Partly as a result of this work, perceptions of the participation of school staff in collaborations 

with business or community partners significantly increased in all types of schools (Table 32). 

Reports of overall participation rates increased from 9% to 17% in all schools, with anchor and 

small schools leading with 33% and 31% of their staff collaborating with partners more than 

once. 

Table 32. Staff’s Participation in Collaborations with Business/ Community Partners Related to 

STEM 

Item School Type 

First Survey Second Survey Change 

n 

More 

than 1 

Time n 

More 

than 1 

Time 

Second - 

First More 

than 1 Time 

Collaborations with 

business/ community 

partners related to STEM 

(example: Externships) 

All schools 333 9% 449 26% 17%* 

Anchor schools 45 29% 45 62% 33%* 

Small new schools 

and STEM 

Academies 

50 10% 61 41% 31%* 

Comprehensive 

schools 
238 5% 343 20% 15%* 

Note: * indicates difference is statistically significant at the 0.05 level 

As reported in previous sections, as a result of these partnerships, students in small schools and 

STEM academies and teachers in all schools reported notable increases in student participation 

in STEM-related activities outside of the classroom. Additionally, during site visits to anchor 

schools, staff and students reported that through partners, students had a variety of opportunities 

to increase their awareness of STEM careers, including job shadowing, internships, job fairs, 

field trips, and clubs. 
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III. Sustainability 

This report describes the state of the RttT STEM initiative at the end of the four years of grant 

funding. All of the STEM-related activities funded by the RttT grant were meant to lead to 

sustainable outcomes, and this section evaluates the readiness of each initiative component to be 

sustained in the absence of RttT funding. This section assesses the sustainability of the following 

components of the STEM initiative: 

 North Carolina STEM Strategic Plan; 

 Web portal for state-wide sharing of STEM resources; 

 STEM anchor schools; 

 STEM affinity schools; and 

 Partnerships with businesses and IHEs. 

Sustainability of a sixth component—the development of integrated STEM curriculum—was 

described in the previous section. 

This section concludes with a discussion of the lessons learned from the RttT STEM initiative and 

how these lessons will be implemented in the future work of organizations involved in the project. 

Our analyses revealed: 

 Overall, the RttT STEM funds helped to move forward STEM education in the state, by 

helping to create a state-wide strategic plan and by funding the development and support of 

STEM programming in 20 STEM-themed schools. After the end of RttT funding, NCDPI 

will use its own funds to continue its STEM school recognition program and implement the 

NCSSM-designed courses, while private funds will be used to support the STEM portal. 

 As judged by the Evaluation Team and according to anchor school and NC New Schools 

staff, anchor schools need additional time and support to become STEM school models and 

sustain the changes. All four anchor schools will continue to receive professional 

development and coaching support from NC New Schools, funded by various sources, on 

their path to become model STEM schools based on the four themes.  

 After the end of RttT funding, support for the remaining 16 STEM affinity schools will be 

either reduced or completely eliminated, at least temporarily. Many of these schools and their 

LEAs expressed interest in continuing to receive support from NC New Schools. These 

LEAs and NC New Schools are looking for funding opportunities to continue support. 

 The work of the Industry Innovation Councils continues to be sponsored by business 

partners, and as such, will be sustainable beyond the RttT grant period. 

 Lessons learned by NC New Schools during the project will be applied to improve services 

NC New Schools already provides to more than one hundred innovative schools in North 

Carolina, as well as to scale up STEM learning across the state. For example, starting this 

year, NC New Schools will expand their STEM offerings to all partner schools and will take 

a more direct approach to engaging LEA staff in different ways. 
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North Carolina STEM Strategic Plan 

The receipt of the RttT STEM grant stimulated the state of North Carolina to articulate state-

wide STEM goals and strategies for achieving those goals. The North Carolina STEM Strategic 

Plan was approved by the State Board of Education in November 2011. As a result, according to 

an NCDPI leader: 

[I]t really painted the economic focus here in North Carolina and how we look at STEM 

education. And how we looked at STEM education was through the principle areas of an 

integrated curriculum, having the ongoing community and business engagement along 

with the post-secondary education, and the eleven [STEM] attributes.  

According to NCDPI leaders, due to RttT STEM activities, schools around the state now are 

more aware of the four STEM themes and how they relate to state industries, they better 

understand the importance to student learning of making real-world connections, and they more 

often consider strengthening their STEM education and using STEM attributes and rubrics to 

guide this development. Due to the presence of the STEM Strategic Plan, many LEAs have 

identified STEM as a priority in school development. The RttT STEM initiative also has led 

some LEAs to think differently about how to be innovative across the LEA and how to support 

innovation in individual schools.  

In 2013, the North Carolina General Assembly created the Education Workforce and Innovation 

Fund, which in March 2014 awarded its first eleven grants, ranging from $350,000 to $800,000, 

to LEAs that were focusing efforts on the improvement of STEM education and/or career 

readiness. Many of those LEAs that did not participate in RttT STEM initiative initiated the 

opening of STEM schools and academies after participating in STEM conferences, professional 

development, and other activities supported by RttT STEM funds. To comply with grant 

requirements, LEAs started partnerships with local businesses and community colleges, raised 

money, and articulated their vision for STEM programs. 

Schools or programs that already had a STEM focus now can be officially recognized by NCDPI 

as a STEM school or program by scoring high on a STEM attributes rubric. Prior to NCDPI’s 

articulation of STEM attributes, schools that had adopted a STEM focus and identified 

themselves as STEM schools had very different STEM features and were hard to compare to one 

another. The formal list of STEM attributes provides a framework that specifies a STEM model 

for North Carolina, and the STEM attributes rubric is a tool that allows schools to evaluate their 

position in relation to an ideal STEM model. Articulation of the STEM attributes and rubric also 

facilitates the replication and scaling of the best STEM practices and alignment of STEM 

education to workforce development needs. Twenty-one schools completed an application 

involving self-assessments on the rubric, and more than one half of these schools will be visited 

by a committee team as part of an external evaluation of their STEM attributes. Only one of 

those schools was from the RttT-funded STEM affinity schools network. 

After being recognized by the state, these schools and programs and their best practices will be 

shared through the NC STEM Center, a state-wide STEM portal (http://www.ncstemcenter.org), 

so that other schools and LEAs can learn from them. Staff at these schools will be invited to 

present at conferences and lead STEM professional development. Additionally, the NC STEM 

http://www.ncstemcenter.org/
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Center will connect these schools with businesses, celebrate them within their economic 

development zones, and build continued support for these schools’ STEM efforts through 

partnerships with local business and community. 

After the end of RttT funding, NCDPI will use its own funds to continue the STEM school 

recognition program and implement the courses developed by NCSSM and private contributions 

to support the STEM portal. Overall, NCDPI staff noted that the RttT STEM funds helped to 

move forward STEM education in the state. According to one staff member: “[A]bsent the Race 

to the Top focus on this, it would have taken us much, much longer to do the good work we’ve 

done.” Another staff member added: “[I]t’s not just the 20 schools . . . the reach is much higher 

than those high schools.” 

Web Portal for Statewide Sharing of STEM Resources  

As previously reported,
5
 NCDPI awarded a RttT-funded contract for the period from August 

2011 through June 2012 to the NC STEM Learning Network, which was charged with scaling 

effective practices across North Carolina LEAs. A number of specific tasks were accomplished 

during the life of the contract, such as: (a) assistance with the development of a state STEM 

Education Strategic Plan, including statewide STEM attributes for schools and programs; (b) the 

development of a Do-it-Yourself Guide for Community Engagement resource for North Carolina 

schools; and (c) provision of a series of webinars on the NC STEM Learning Network that 

provided information to schools and LEAs about the statewide STEM strategic plan and various 

available STEM resources.  

One of the tasks started under that contract—the building of a statewide STEM web portal to 

distribute STEM resources—was not completed by the end of the contract period. The 

Evaluation Team interviewed the leadership of the North Carolina Science, Mathematics, and 

Technology Education Center (NC SMT Center), which took over from the NC STEM Learning 

Network, about the status of this task. The statewide STEM web portal was launched on June 2, 

2014. As described in the announcement:  

NC STEM Center (www.ncstemcenter.org) now serves as a one-stop shop for resources, 

information and activities involving STEM education throughout North Carolina. 

The NC STEM Center website provides a comprehensive, searchable database of 

hundreds of STEM resources in North Carolina communities. These resources are 

cataloged by topic, location, group targeted, and other criteria. In addition to the resource 

database, the online tool also includes other useful resources such as an events calendar, 

links to grants and funding resources, links to other national databases, and reports in the 

latest trends in STEM education from the local, regional, national and global perspectives 

(NC STEM Center, n.d.). 

Currently, the portal hosts a searchable database of organizations that provide STEM resources, 

as described above. In the future, more resources will be added, such as teacher lesson plans and 

vignettes of teachers teaching STEM units, such as lesson and unit plans created by Kenan 

Fellows as a result of their summer externships at business and research facilities. The 16 

                                                 
5
 Year 2 RttT STEM Evaluation report: http://cerenc.org/wp-content/uploads/2011/11/STEM_Second-

Year_Report_FINAL_11_13_12.pdf  

http://www.ncstemcenter.org/
http://cerenc.org/wp-content/uploads/2011/11/STEM_Second-Year_Report_FINAL_11_13_12.pdf
http://cerenc.org/wp-content/uploads/2011/11/STEM_Second-Year_Report_FINAL_11_13_12.pdf
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integrated STEM courses created by NCSSM also potentially could be hosted at the portal. There 

is a plan to include a section on the website dedicated to STEM jobs, with profiles of what a 

STEM job is, who does it, and what it looks like. When NCDPI recognizes the first set of 

schools that meet the rubric described above, a list with their descriptions will be placed on the 

portal. NC SMT Center plans to sustain the web portal with private funding.  

STEM Anchor Schools 

This section describes: (1) anchor schools’ staff perceptions about aspects of the initiative worth 

sustaining, and whether their schools are ready to sustain these aspects after the end of RttT 

funding; (2) LEA involvement in anchor schools; and (3) NC New Schools’ perspective on the 

sustainability of the anchor schools.  

Features of the initiative worth sustaining. During site visits to anchor schools, staff were asked 

which aspects of the initiative they found worth sustaining and whether they thought their 

schools were able to sustain these aspects after the end of the RttT funding. Staff in all four 

anchor schools conveyed that all components of the STEM initiative either were worth 

sustaining or were crucial for their school’s continued improvement. Most staff named the 

following supports they would like to see continued after RttT: professional development 

provided by NC New Schools; support for coaches; summer paid time, and the collaborative 

planning with a STEM focus that typically is completed during this time; site visits to other 

schools to see how they successfully implement STEM features and to share expertise; and 

networking with other teachers across the state to share ideas and materials.  

Perceptions about sustainability of the anchor model. According to anchor schools staff, most 

staff in the anchor schools have bought into the STEM anchor model and are ready to continue 

some STEM practices on their own. These practices include integration of the engineering 

design process into most classes, use of project-based learning and CIF instructional practices, 

and maintenance of partnerships with businesses and colleges. 

Other components of the STEM school model require continuous funds for their support. All 

anchor schools are still in the process of developing the integrated STEM curricula that address 

their school’s themes. Completing these products will require additional teacher time, and 

schools are looking for funds, often hoping for help from business partners. After these curricula 

are designed and implemented, additional supports would be needed for related teacher 

professional development. One principal said that it would be valuable to continue teacher 

summer externships in STEM organizations, as they provide a basis for teachers to create 

relevant STEM curriculum units. As reported in the section on impacts, staff in all anchor 

schools think that they need more time and support to be fully prepared to fulfill their mission as 

model schools. 

Staff in all four schools mentioned that they would need additional funding for maintaining and 

updating the technology they are currently using, including equipment in their science and 

engineering labs. As noted earlier, finding adequate space for all students also is an ongoing 

challenge for three of the four schools. Some schools employ additional STEM staff, such as an 

engineering teacher to teach new engineering classes, a partnership coordinator, and a STEM 

coordinator. Maintaining these staff also requires continuous funding.  
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LEA involvement in anchor schools. LEAs potentially could play a significant role in supporting 

and sustaining innovation in their schools. RttT STEM support for anchor schools is led by an 

independent intermediary organization (NC New Schools) and is not mediated by LEAs. The 

agreement between NC New Schools, all participating schools, and their LEAs lifts any 

obligations for the schools to attend LEA professional development, offering instead services 

provided by NC New Schools. Due to this arrangement, LEA involvement varies across both 

anchor and affinity network schools. For example, as conveyed by NC New Schools staff, at the 

end of the project, some LEA superintendents were very aware of what was going on in STEM 

school(s) in their LEA, though others were far less so.  

During site visits to anchor schools, staff were asked about LEA involvement in the STEM 

initiative. For one anchor, the LEA has been supportive but has been neither involved much in 

the initiative nor well-informed about what is going on in the school. A regional anchor, Biotech 

Anchor, has some financial and logistical (transportation and lunches) support from the five 

LEAs whose students attend the school, but otherwise those LEAs have been disengaged from 

designing and funding anchor activities. 

On the other hand, the success of Aerospace Anchor affected its entire LEA. Together with 

another early college high school in its LEA, Aerospace Anchor stimulated a strong LEA-wide 

STEM initiative and adoption of the Common Instructional Framework by the entire LEA. The 

fourth anchor reports a high level of involvement on the part of its LEA in terms of school 

development. All decision-making meetings with regard to the school involve the LEA and NC 

New Schools. The projects that the anchor’s teachers are designing are going to be disseminated 

through the LEA and are being put into the LEA online curriculum template. In addition, on 

most early-release days, teachers are required to engage in professional development prescribed 

by the LEA. Additionally, in two of the anchors, the LEAs fund laptops for students. And in two 

urban anchors, the LEAs oversee the student enrollment process through the lottery, leaving very 

little decision-making on the matter to the schools.  

Overall, the LEA involvement with STEM anchor schools varies a great deal in terms of the 

policies prescribed, supports provided, and benefits received from anchors’ innovations. Greater 

LEA involvement could be beneficial for both LEAs and anchors, with LEAs providing more 

supports for anchor development, and in turn, anchors sharing their innovative strategies with 

other schools across the LEA. 

NC New Schools’ plans for sustainability in anchor schools. All four anchor schools intend to 

continue on their path to becoming model STEM schools in the four theme areas. As part of this 

path, NC New Schools designed an anchor development plan that outlines a school improvement 

cycle. The cycle includes designing, implementing, and reflecting upon the action plan, which 

specifies areas of focus based on the status of design principles and STEM features. To 

implement the school improvement cycle, anchors will receive supports from NC New Schools, 

Industry Innovation Councils, their LEAs, and local colleges and universities. Funding for the 

support of three of the anchor schools, which are also early colleges, will continue either by 

funding from the state of North Carolina or private funding. Funding for the support of the fourth 

school currently is being secured from private donors and its host LEA. 
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As a data collection and analysis part of the school improvement cycle, in the spring of 2014, 

each of the anchor schools went through a one-day design principle progress review in order to 

identify areas for improvement and growth. Over the course of a day, the group of reviewers 

collected evidence on the extent and quality of implementation of the design principles. The 

review team included three NC New Schools staff who were not involved in supporting the 

school, at least two representatives from the LEA, two representatives from businesses, and two 

representatives from the partner college or university. The team then prepared a written summary 

report for the school that indicated general areas of strength and areas to develop, rating the 

schools on the design principle rubric and providing some specific supporting evidence. In all 

anchors, most design principles were rated in the early steps of implementation. After 

completing the report, the NC New Schools representative and the anchor’s leadership coach 

debriefed the report with the principal to discuss external assessment and to plan next steps. The 

design principle progress review also helped business partners and LEAs better understand the 

work of anchors and NC New Schools and to further engage them in supporting the schools. 

Additionally, during the 2014-15 school year, three of the anchor schools will host a two-day 

Peer School Review. Health Anchor already completed this review in fall 2013. On the first day, 

representatives from all of the Health and Life Sciences-themed schools in the NC New Schools 

network and both higher education and industry representatives collaboratively generated a list 

of the unique knowledge, skills, and dispositions desired of health and life science graduates 

beyond expectation for graduates of a regular high school. They then used those articulated 

knowledge, skills, and dispositions to generate focus questions for the peer school review. The 

next day, all representatives collected data on the focus questions to present to the school team at 

Health Anchor. In fall 2014, the three other anchors will complete similar reviews. 

As part of their ongoing preparation to become model schools, in 2014-15, anchors will design 

their study visit programs and will pilot study visits internally within the group of anchor and 

Learning Lab schools that currently serve as models for the early colleges. The official hosting of 

other state schools—i.e., the first full realization of the anchor schools’ roles as anchors—is 

planned to begin during the 2015-16 school year. 

STEM Affinity Schools 

With the end of RttT funding in August, the support for the 16 STEM affinity schools will be 

either reduced or completely eliminated, at least temporarily. Due to initial logistical and 

communication barriers for selecting schools to be served under RttT STEM funds, the formal 

agreement with schools and LEAs did not include a plan to sustain the schools’ STEM work 

after the grant ended. 

To prepare for this shift in support, NC New Schools staff met with the superintendents of the 

LEAs in which these schools are located. There were a few points made at this meeting: 

1. The superintendents’ and LEA staff’s knowledge of the RttT STEM initiative’s process and 

impacts in schools in their LEAs varies a great deal.  

2. Superintendents believe that STEM schools are not yet at the stage where they can sustain 

the changes without external supports. By both superintendent and NC New Schools staff 
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estimates, schools need on average at least two more years of gradually decreasing supports 

to be able to sustain changes independently. 

3. Superintendents appreciated and emphasized changes in school culture and instructional 

strategies that were a result of the project, and wanted to scale up these changes into their 

middle schools. 

4. The initiative raised superintendents’ awareness of the importance of professional 

development in STEM more broadly, in addition to the usual focus on mathematics and 

literacy. 

High LEA involvement. Through the RttT initiative, there are at least three LEAs in which all 

high schools are receiving support through NC New Schools, and these LEAs are much more 

involved than others with reforms. In one of the LEAs in which all LEA high schools implement 

STEM and early college models, LEA personnel were trained and LEA staff are very aware and 

supportive of the STEM initiative. In two other LEAs, in which at least two schools were 

involved, LEA awareness has been increasing over the life of the project, and these schools 

started to engage LEA staff in professional development activities provided to STEM schools. 

There was a dramatic shift in culture in one of the LEAs in which all high schools participated in 

the initiative. According to NC New Schools staff: 

[O]ne of the things highlighted in [name] County was how fragmented they were before 

this [initiative] started and how they really did not feel compelled to share with one 

another and they saw each more as rivals than partners. And now just the dramatic 

change in the way they view their district as partners amongst the schools is one of the 

things, the chief academic officer indicated was one of the most profound changes there. 

There also have been attempts by other LEAs to become more involved and to add their supports 

and resources to activities conducted by NC New Schools. There is a clear interest on the part of 

a number of LEAs in continuing NC New Schools’ services, and they are considering ways to at 

least partially underwrite these services. Seeing the results of work with the RttT STEM schools 

and academies, a number of LEAs would like to extend and scale up supports and changes to 

other schools. 

Ways to sustain support to affinity schools beyond RttT funding. To address many schools’ needs 

for continuing services for at least two more years to increase sustainability, NC New Schools is 

trying to design a new model of partnership with the LEAs. In this model, NC New Schools’ 

services will be funded partially by the LEAs and partially by grants or private funds raised by 

NC New Schools. The success of these efforts would depend on whether funds on both sides are 

available. One possible source of funding is The Education and Workforce Innovation Program, 

recently established by the North Carolina General Assembly (described above).  

One potential way to fund and sustain components of the STEM model started under the RttT 

initiative is for schools to extend partnerships with local businesses. On the one hand, these 

partnerships provide some essential elements of the initiative, such as extra-curricular STEM 

activities, internships for students, and externships and collaborative unit design for teachers. On 

the other hand, business and local partners may provide funding to support professional 

development and coaching services until the school is able to sustain the innovation on its own. 
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Another approach to increasing sustainability currently used by some LEAs is to send teacher 

leaders to Coach University, run by NC New Schools, to prepare LEA coaches to continue at 

least some coaching services aligned with the instructional practices supported by NC New 

Schools. Coach University is designed for teacher leaders who coach other teachers for 

instructional improvement—curriculum facilitators, lead teachers, current instructional coaches, 

assistant principals, instructional resource teachers, and teachers moving into leadership roles. 

The 24-day program takes place over the course of 12 months, with new cohorts starting in 

January and July. Training at Coach University was offered to all RttT-funded STEM schools at 

no cost to them, but not all of them took advantage of this option.  

Barriers to sustainability. One of the major barriers to sustainability is the turnover of staff, both 

at the teacher and leadership levels. This turnover reduces the effectiveness of professional 

development provided to staff, which is the main tool of this initiative. In order to try to reduce 

this barrier, the Evaluation Team suggests identifying: 

 Target staff for capacity-building efforts—ideally, the most stable personnel in the LEA, and 

personnel who can provide and carry on necessary supports for the new staff; 

 The amount of professional development and support that the targeted personnel need to 

receive in order to be fully ready to serve as coaches to new staff; and 

 The critical number of staff who need to receive professional development and supports 

from NC New Schools, in order to create and keep alive the culture of innovation within the 

school or LEA despite high turnover. 

While training internal coaches for the school or LEA in NC New Schools’ Coach University 

potentially is a very powerful sustainability mechanism, it also requires a substantial 

commitment of time on the part of personnel (24 training days over the course of a year), as well 

as a commitment of resources on the part of a school or LEA to support this extra time. Many of 

the RttT-funded schools decided not to commit the time and resources needed for the training. 

With regard to project-based curriculum units, a challenge for sustaining relevant project-based 

units is keeping classroom projects and real-world examples relevant and modern. With science 

and technology developing rapidly, there needs to be a mechanism for updating the projects and 

keeping teachers informed about the latest innovations. Continuing summer employment for 

teachers would be very valuable in that respect. 

Sustainability of Partnerships with Businesses and IHEs  

From the very beginning, the work of Industry Innovation Councils was sponsored by—and 

continues to be sponsored by—business partners, and as such, will be sustainable beyond the 

RttT grant period. Council members suggested organizing Industry Innovation Councils on the 

basis of regional rather than thematic membership, creating councils that could support schools 

that have an interest in multiple themes or in changing their theme. Regional business 

membership also could facilitate adding many more schools to the NC New Schools network to 

adopt an economically important theme, acquire business partners, and add a STEM focus to 

their instructional and extra-curricular work. This restructuring already has begun as of fall 2014. 

Councils currently work closely with 30 schools, but they have indicated that they will open up 
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to other schools that were not originally STEM schools such services as participation in the 

STEM day, participation in Industry Roundtables at the Scaling STEM Conference, business 

externships for teachers, and internships for students. 

Lessons Learned 

As described in the Year 1 report,
6
 NC New Schools’ work supports many innovative schools 

beyond the 20 RttT-funded STEM schools. Most of NC New Schools’ partner schools 

implement the Early College High School model, others implement the STEM model, and a few 

even implement a combination of both. This section describes lessons learned by NC New 

Schools and how the organization will apply this knowledge to their continued support of more 

than one hundred innovative schools in North Carolina. The information presented here is based 

on an interview with NC New Schools staff.  

Lessons learned include: 

 Supporting multiple schools within an LEA and engaging an LEA in support activities may 

help to elicit “more synergistic results than having one [school] here and there” by building 

collaboration among schools within LEAs and building an LEA’s capacity to help and 

sustain them. 

 It is important to stipulate the details of the conditions and process of ending services with 

LEAs or schools at the time of initial agreement, taking into account the state of readiness of 

a school or LEA to sustain change on its own. 

 It is important that partner LEAs or schools understand the financial value of provided 

services and contribute funds and resources to support schools in their innovation work so 

that they also feel “ownership” of the changes. In the words of one NC New Schools staff 

member, it helps if they “invest some skin in the game over time as kind of a sustainability 

ramp.” 

 It is important to understand LEAs’ needs and priorities in order to offer to them services 

they would be fully invested in supporting.  

 Staff in schools have different capacities for and openness to learning and changing. It is 

important to select for professional development those staff who are most eager to learn and 

also are capable of learning, and then place them in capacity-building and leadership roles in 

their schools and LEAs. 

 Because a grant or contract takes place over the course of many years and not all 

circumstances could be possibly predicted at the very beginning, it is important to leave 

some flexibility in the program design to include new features or supports. An example of an 

activity designed after all services in the RttT proposal were specified is the STEM field 

experiences. Participation was offered to RttT STEM schools, but it was not included in the 

proposal and was sponsored by private funders.  

 The project provided additional evidence that it takes a long time to change the culture of a 

school, but also that this change really matters. 

                                                 
6
 Available at: http://cerenc.org/wp-content/uploads/2012/04/STEM_Affinity_Networks_Year_1_report_-

_4_4_12.pdf 

http://cerenc.org/wp-content/uploads/2012/04/STEM_Affinity_Networks_Year_1_report_-_4_4_12.pdf
http://cerenc.org/wp-content/uploads/2012/04/STEM_Affinity_Networks_Year_1_report_-_4_4_12.pdf
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Learning from the RttT-funded work with 20 STEM schools, NC New Schools further 

developed their approaches to the advancement of STEM education in over one hundred of their 

partner schools across North Carolina. NC New Schools plans to implement the following 

approaches and changes in the future: 

1. NC New Schools has begun and will continue to expand their STEM offerings to all partner 

schools. Every school will be encouraged to pick some aspect of the STEM school model as 

an area of focus. For some schools with a more extensive STEM focus, there will be an 

increase in the level of STEM supports. For all other schools with no explicit STEM focus, 

there will be activities and supports that could enhance schools’ STEM education. Activities 

and supports that were started under RttT funds and that will continue after the end of this 

project include STEM field experiences (one-day tours for teachers in STEM-focused state 

businesses) and the Scaling STEM Conference. 

2. The STEM attributes rubric will be embedded within the NC New Schools design principles 

rubric, and partner schools will be encouraged to fully implement state STEM attributes and 

to be recognized by the state as an official STEM school or program. 

3. Based on the experience, reputation, and feedback gained during the RttT project and other 

work, NC New Schools is developing a new differentiated service model that caters to 

individual schools’ or LEAs’ needs. In the future, the design of support will not be guided by 

a fixed number of professional development opportunities for school staff, but rather by a 

menu of options from which schools can choose, based on their focus. 

4. Moving forward, NC New Schools will take a more direct approach to engaging LEA staff in 

different ways. The LEAs will be consulted about the direction of change, the outcomes they 

are looking for, and about any specific areas on which they would like to focus. Regular 

conversations with LEA leadership will be scheduled to keep them informed and to 

understand what is happening in LEA schools. This step is important, because the LEA holds 

the principal and the school staff accountable for student learning and other work schools are 

doing. Additionally, some of the LEA staff will be encouraged to receive leadership 

professional development offered by NC New Schools to build the LEA’s capacity to 

support school change and innovation. 
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Conclusions and Recommendations 

This final evaluation report of the RttT STEM initiative provides an analysis of the short-term 

outcomes of the program as of fall 2013, a description of implementation activities in the last 

year, and perspectives on prospects for sustainability of the program after the end of the RttT 

grant period. This section first summarizes the conclusions and recommendations generated for 

the initiative as a whole, and then provides summaries and recommendations for each of the 

three areas reviewed in this final report. Some of these recommendations are specific and 

applicable only to the NC STEM initiative, while other recommendations may have broader 

applications to any intervention that aims to create lasting changes in school reform. 

RttT STEM Initiative as a Whole 

Overall, RttT STEM funds appear to have helped to move forward STEM education in the state 

in measurable ways. The receipt of the RttT grant stimulated North Carolina to articulate 

statewide STEM goals, as well as strategies for achieving these goals. The 20 STEM schools that 

received services from NC New Schools are moving toward the goals specified by the initiative. 

Multiple structures were created to support better awareness of the importance of STEM 

education, as well as knowledge and resources to improve that education across all North 

Carolina schools. All proposed implementation activities were completed as planned and at a 

high level of quality. However, it is not yet clear that the longer-term outcome goals (e.g., 

improved student performance in STEM subjects, increased numbers of students majoring in 

STEM subjects in college and entering STEM careers) will result from the initiative. Many of the 

activities for supporting STEM schools, providing STEM resources, and scaling up STEM 

practices will be continued beyond the life of the project with available funding sources. Some of 

the activities will end, but some of those may be continued later with additional funding provided 

by public and private sources. 

The Evaluation Team considers implementation of the RttT STEM initiative in North Carolina to 

have been a success and recommends continuing this work and providing financial support for its 

continuation.  

I. Short-Term Outcomes of the Program 

The short-term outcomes of the initiative were evaluated at multiple levels: for students, teachers, 

principals, schools as organizations, and school partnerships. These outcomes were 

conceptualized as mediators between initiative activities and longer-term goals for students (such 

as preparing all students to graduate ready for college and career; raising students’ performance 

[in general as well as specifically in mathematics and science] and engagement in school; 

increasing graduation rates; and increasing college enrollment). Short-term outcome data was 

collected in fall 2013 and compared to the data collected in spring and fall 2012. This short period 

of time between data collection points should be considered when interpreting outcome results. 

Overall, most of the short-term objectives that characterize the state’s STEM High School model 

at the classroom and school levels appeared to have moved closer toward being met by the end 

of the project. Measures of many student-level outcomes remained stable between 2012 and 

2013, while some student-level outcomes increased and others decreased in various sub-groups 
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of the 20 STEM high schools targeted by the initiative. It appears that in most cases, 

implementation activities led to several changes in school environment, such as improved 

classroom instruction, an increased STEM presence and focus in the school, increased student 

participation in extra-curricular STEM activities, improved relationships between staff and 

students, increased frequency of technology use by students, and increased availability of classes 

in certain STEM areas. While these changes in school environment started to affect positively 

some student outcomes (such as student perseverance, attitudes towards engineering, growth in 

certain 21
st
 century skills, and interest in certain STEM careers), they did not yet translate into 

changes in other student outcomes (such as attitudes towards school, learning, mathematics, and 

science, or interest in STEM careers). In fact, in some sub-groups of the initiative’s schools, 

survey data suggested declines in student attitudes toward school and STEM, even though these 

student attitudes remained positive overall. However, it is unclear how much of this decline can 

be attributed to the initiative and how much of it either is part of what appears to be a general 

decline in student attitudes often noted between 9
th

 and 10
th

 grade (Edmunds, Willse, Arshavsky, 

Dallas, 2012; Gallup Student Poll, 2013) or is attributable to changes between 2012 and 2013 in 

the sample of students surveyed.   

Visits to anchor schools revealed that staff think that they need more time and continued support 

in the forms of leadership and instructional coaching, professional development, and further 

development of active networks that extend across schools to become model STEM schools. 

Some areas in anchor schools already have improved since the first round of visits. Similar to 

survey results for the initiative schools as a whole, according to staff interviews and as judged by 

independent observations, there were significant improvements in instruction in anchor school 

classrooms. All four anchor schools developed strong industry and higher education partnerships 

that provide benefits to staff and students.  

The Evaluation Team suggests the following recommendation moving forward: 

1. Continue to monitor outcomes. It would be beneficial for the implementation team to 

continue to monitor outcomes at all levels—student, teacher, leadership, school, and 

network—in the schools and LEAs that continue to receive NC New Schools services. 

Additional data can provide the team with valuable information about professional 

development impact, areas that need additional targeted interventions, and the speed with 

which desired changes in school environments and for students take place. Such data can 

inform planning for new interventions and maximize their effectiveness. 

2. Conduct an impact evaluation. An independent evaluation of short- and longer-term impacts 

of the STEM initiative on students in schools that continue to receive funding and 

professional development and coaching supports after RttT will strengthen understanding of 

program outcomes. 

II. Implementation Activities 

All implementation activities were completed as planned by the end of the project. Most staff in 

all schools found both professional development and coaching by NC New Schools somewhat or 

very helpful for their schools. Sixteen integrated STEM courses were completed by NCSSM on 

time and were digitally delivered to NCDPI. As a result of NC New Schools’ partnership-
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building work, participation of school staff in collaboration with business and community 

partners significantly increased in all types of schools, as indicated in staff surveys. 

Based on the successes and challenges in implementation observed over the life of the project, 

the Evaluation Team suggests the following recommendations with regard to implementation of 

future projects: 

3. Expand planning for future implementations. Various areas of the project experienced 

challenges in the beginning due to insufficient communication among stakeholders and 

insufficient advanced planning. The Evaluation Team recommends devoting a substantial 

amount of planning and preparation time in the beginning of each future project to research-

based implementation steps (Meyers, Durlak, & Wandersman, 2012): 

 Assess needs and resources within affected organizations; 

 Assess organizational fit for planned activities (How much professional development is 

just enough?); 

 Assess capacity/readiness of each school (Who are the target personnel most ready for 

intervention? Who would be a good target for increasing organizational capacity?); 

 Adapt interventions based on unique school or LEA needs, resources and goals; 

 Obtain explicit buy-in from critical stakeholders and fostering a supportive 

community/organizational climate by providing all necessary information about the 

intervention before its start; 

 Create implementation teams that involve LEA personnel who hold schools accountable; and 

 Develop an implementation plan collaboratively with all stakeholders, making sure that 

there is a shared understanding of the plan. 

4. Expand peer school visits and cross-school collaboration. According to participants, 

networking and collaboration outside of schools has been the weakest implementation area 

throughout the project—especially in the area of online networking. Although participants 

enjoyed networking at professional development events, it rarely continued outside of these 

events. Two venues emerged as promising for greater facilitation of networking: peer schools 

visits; and collaboration among staff from schools within an LEA on common tasks. As 

teachers find both of these forms of collaboration very valuable, the Team recommends that 

initiative leads continue to use them as much as possible. 

5. Customize professional development. Professional development and coaching was planned as 

a fixed number of days per year per school, without consideration for how many teachers 

would participate directly and how many days of support each teacher would receive. 

Because the effectiveness of professional development and coaching in achieving desired 

outcomes for whole-school reform may depend on many school-level variables (such as 

school size, staff readiness for innovation, LEA support, and in-school mechanisms of 

sharing new knowledge and skills with all staff, among others), it may be helpful for NC 

New Schools to create estimates of the amount of professional development needed on a 

school-by-school basis to achieve robust and sustainable change, and to communicate these 

estimates to prospective partner schools or LEAs ahead of time.  
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III. Sustainability 

After the end of RttT funding, many of the activities for supporting STEM schools, providing 

STEM resources, and scaling up STEM practices will be continued beyond the life of the project 

with available funding sources. Some of the activities will end but may be continued with 

additional funding provided by public and private sources. NCDPI plans to use its own funds and 

some private contributions to continue the STEM school recognition program, support the STEM 

portal, and implement the courses developed by NCSSM. In addition, its Mathematics and 

Science Partnership grant program will support professional development for teachers on 

integrating STEM content through projects. 

Both anchor school staff and NC New Schools think that the schools need additional time and 

support to become STEM school models and sustain the changes. Staff in anchor schools 

consider all supports funded by NC RttT as very valuable for their development. All four anchor 

schools will continue to receive support from NC New Schools on their path to becoming model 

STEM schools in the four theme areas. With the end of RttT funding, support for the 16 STEM 

affinity schools will be either reduced or completely eliminated, at least temporarily. Many of 

these schools and their LEAs have expressed interest in continuing NC New Schools’ supports. 

LEAs and NC New Schools are looking for funding opportunities to support these schools. 

Based on lessons learned from the RttT STEM project as articulated by the NC New Schools, 

and on the data collected by the Evaluation Team, the following recommendations are suggested 

for future projects: 

6. Plan for sustainability. In future projects, plan for the transition to sustainability in the 

beginning of the project and articulate this plan in an agreement with participating schools 

and LEAs. These plans should take into account possible turnover of teachers and principals 

who receive professional development and other services.  

7. Develop LEA ability to contribute to sustainability. Engage LEA support of innovation to a 

greater extent by building their capacity to support specific initiatives and by involving them 

in planning for sustainability. 

8. Expand reach. Provide services to multiple schools in an LEA or across neighboring LEAs to 

increase the LEA’s involvement and capacity, networking, and collaboration within an LEA 

or region, and to improve the likelihood of realizing a culture of innovation across the whole 

LEA. 

9. Encourage more partnerships. Facilitate partnerships between schools and LEAs and local 

industries and institutions of higher education, and involve those partners in efforts to support 

sustainability. 

10. Target model schools. Provide logistical, professional development, and coaching supports to 

schools designated by the state as STEM schools to will help them become model sites and 

share their best practices with other state (and even out-of-state) schools. 
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Appendix A. STEM Affinity Network Schools 

LEA/ School 

Code School System School Name STEM Theme 

250314 Craven County Early College EAST
a
 

Aerospace, 

Security and 

Automation 

320317 Durham County City of Medicine Academy
a
 

Health and Life 

Sciences 

920582 Wake County 
Wake NCSU STEM Early 

College High School
a
 

Energy and 

Sustainability 

94Z000 

Washington County: Beaufort, 

Martin, Pitt, Tyrell, and 

Washington  

Northeast Regional School of 

Biotechnology and Agriscience
a
 

Biotechnology 

and Agriscience 

060302 Avery County Avery County High School  
Energy and 

Sustainability  

080312 Bertie County Bertie High School  
Biotechnology 

and Agriscience 

240334 Columbus County East Columbus High School 
Biotechnology 

and Agriscience 

240371 Columbus County South Columbus High School 
Biotechnology 

and Agriscience 

240380 Columbus County West Columbus High School 
Biotechnology 

and Agriscience 

290389 Davidson County 
Yadkin Valley Regional Career 

and College Academy  

Aerospace, 

Security and 

Automation 

300312 Davie County Davie High School 
Health and Life 

Sciences 

310344 Duplin County  East Duplin High School 
Biotechnology 

and Agriscience  

310352 Duplin County  James Kenan High School 
Biotechnology 

and Agriscience 

310364 Duplin County  North Duplin High School 
Biotechnology 

and Agriscience 

310392 Duplin County  Wallace Rose Hill High School  
Biotechnology 

and Agriscience 

320368 Durham County Southern Durham High School 
Energy and 

Sustainability 

410569 Guilford County 
Guilford STEM Early College 

High School A & T  

Energy and 

Sustainability 

410579 Guilford County 
Middle College at UNC–

Greensboro 

Health and Life 

Sciences 

860352 Surry County Surry Central High School TBD 

920318 Wake County Athens Drive High School 
Health and Life 

Sciences 

a
 Anchor school   
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Appendix B. Details of Methodology 

1. Survey Administration Methodology 

School Sample and Participants 

The sample for survey analysis included staff and students from all 20 schools in the RttT STEM 

Network. For the staff surveys, 335 participants responded to the first administration and 454 

responded to the second administration of the survey. The response rate for staff for the first 

survey varied by school from 11% to 100%, with an average of 91% (with 18 schools’ rates over 

70%); the response rate for staff for the second survey varied by school from 30% to 100%, with 

an average of 81% (with 17 schools’ rates over 70%). During the first survey, in cases in which 

the whole school started implementation simultaneously, surveys were sent to all staff and 

students in the school. When principals indicated plans for staggering implementation (as was 

the case at six schools), the surveys were sent only to those staff who were planning to 

participate for the full life of the project, as well as to their students. During the second survey, 

all staff in the schools were asked to respond, which probably accounts for the much larger size 

of the staff post-sample. 

For the student survey, 3,025 students responded to the first survey administration and 3,115 

students responded to the second survey administration. The first survey response rate for 

students varied by school from 31% to 100%, with an average of 72% (with 12 schools’ rates 

over 70%); the post-test response rate for students varied by school from 45% to 100%, with an 

average of 79% (with 15 schools’ rate over 70%). Only students who had an opportunity to be in 

the program for at least a year (and thus were more likely to have experienced key initiative 

elements, such as extra-curricular activities and exposure to additional STEM courses) were 

included in the second survey analyses sample; thus, all ninth grade students in the second 

survey sample were deleted, resulting in a final student second survey analyses sample of 2,678.  

Data and Measures 

Student and staff surveys were developed to measure both short-term outcomes of the initiative 

and its implementation as perceived by students and staff. First and second surveys were nearly 

identical, with only a few questions excluded from the post-surveys due to their poor 

measurement properties. As described below in the Procedures and Analyses section, based on 

conceptual considerations and exploratory and confirmatory factor analyses, scales were created 

by averaging the item responses within each factor. 

The survey items themselves are provided in Appendix B of the Year 3 Evaluation Report. 

The specific scales and their properties are described in the Findings section. The reliability was 

calculated for each scale and ranged between 0.79 and 0.95 for the student surveys and between 

0.71 and 0.93 for the staff surveys. Those questions that did not fit well within any of the scales 

were analyzed as stand-alone questions.  
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Procedures and Analyses 

Students and staff completed the first survey either in the spring or fall of 2012. Although many 

participating schools officially joined the initiative several months before survey administration, 

implementation of most initiative activities was in a beginning phase when staff and students at 

those schools completed the surveys. Therefore, we consider it a baseline survey for the status of 

implementation activities and student short-term outcomes. Second surveys were completed 

between October and December of 2013, after two years of intervention for many schools.  

At both survey administrations, schools were sent links to the online survey, which included a 

participant consent form. All surveys were anonymous. Passive parental consent was approved 

by an Institutional Review Board for the student survey, so two weeks prior to survey 

administration, the information and withdrawal letter was sent home to parents of all students 

who later were asked to complete the survey. Schools were offered an option for administering a 

pencil-and-paper version of the surveys, with a few schools selecting this option for students. 

After all data were received, the electronic and pencil-and paper data for each survey were 

combined, cleaned, and prepared for analyses. Incomplete cases (those that included only 

incomplete demographic data, cases without participant consent, or cases that left out the 

participant’s school name) were removed from the data set. 

The questions on the survey were designed to represent the constructs described in the Findings 

section. In order to test that these conceptually constructed groups of questions represented 

statistically coherent scales, exploratory factor analyses (EFA) were estimated for each scale on 

the student and staff first surveys. For the second survey administration, confirmatory factor 

analyses (CFA) were estimated using theory and the results from the EFAs to identify plausible 

models. The CFAs used weighted least squares with means and variances adjusted estimation to 

account for the categorical nature of the items and because it performs well in situations using 

categorical data (Brown, 2006).  

The quality of each model was determined based on several criteria. First, three fit indices were 

examined to determine the statistical fit of the model to the data: the comparative fit index, the 

root mean square error of approximation, and the weighted root mean square residual. Second, 

factor loadings were examined, and factors with loadings of 0.70 or above were considered as 

satisfactory fits. Finally, the theoretical appropriateness of each item was scrutinized. 

Upon determining the most appropriate model, scales were created by averaging the item 

responses within each factor. Once the scales were created, t-tests were estimated to compare the 

average scores on each scale between the first and second survey administrations.  

Responses from students and staff at each school were categorized into four groups: all 20 RttT 

STEM schools, anchor schools (four schools), small new schools and STEM academies (six 

schools), and comprehensive schools (10 schools). For some questions, the responses also were 

analyzed by the themed network. The numbers of schools in each themed network are as follows: 

 Aerospace, Security, and Automation: 3 schools 

 Health & Life Sciences: 4 schools 
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 Energy & Sustainability: 4 schools 

 Biotechnology & Agriscience: 9 schools 

Several items were analyzed separately, either because they did not adequately fit the scale or 

because the single-item descriptive information was of interest. For these items, the top, 

positively-oriented categories (e.g., “Strongly Agree” and “Agree”) were combined to create a 

dichotomous outcome (i.e., positive views vs. negative views). The proportion of positive 

responses for each item then was compared between the first and second survey administrations. 

For differences between first and second surveys greater than or equal to 4%, chi-square tests 

were used to determine whether the difference was significant.  

2. Measures Used for Data Collection 

Appendix B contains four protocols developed by the project: (1) Administrator Interview 

Protocol, (2) Teacher Interview Protocol, (3) Student Focus Group Interview Protocol, and (4) 

STEM Classroom Observation Protocol.  

A. Administrator Interview Protocol: 2013-2014 School Year  

Participant’s Name:      Role:     

School Name:      School Network: 

Date of Interview:     Start Time:    End Time:  

Interviewer’s Name: 

 

For the recorder: I am interviewing [participant’s role] in [school name]. 

Your school (or district) is part of (fill in name) Affinity Network under the Race to the Top 

STEM Initiative.  We have visited your school two years ago and learned about the start of the 

initiative. Today we would like to learn about the changes that occurred during the past three 

years as a result of the STEM initiative led by NC New Schools. This initiative has several 

different components and we are interested in changes you see in these components.  

Impact of the initiative 

1. In general, what changes have occurred in your school as a result of the STEM initiative?  

2. Do you feel ready to become a model STEM school? 

We’d like to you to discuss the specific impacts of this initiative on your school.  

3. What are you doing differently as a leader, if anything, because of this initiative?  

4. What impact (if any) has this initiative had on students? 

a. What is your school doing to increase students’ interests and knowledge in STEM areas 

and careers?  
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5. What impact has this initiative had on teachers? 

 

6. How much and in what ways is your district involved in this initiative? 

Professional Development 

7. What role did NC New Schools professional development play in making these changes 

happen?  

8. How much and what impact did the leadership and/or instructional coaches have on school 

development as a STEM school?  

Curriculum and Project-Based Learning 

9. What changes have occurred in curriculum?  

Follow up: 

a. Did your curriculum in math and science classes change? 

b. Do you have any additional STEM courses? Which students participate in these courses? 

c. Do you have any integrated classes? Do any of them address Grand Challenges of 

Engineering? 

d. How do you address your school’s theme in your curriculum? 

10. To what extent have you been able to implement projects into your school’s curriculum?  

[Probe for issues affecting implementation] 

a. What kind of help have you received for the project design and implementation and from 

whom?  

(note if there was help from NC New schools, coaches, business partners, and STEM 

network) 

Technology  

11. How has the role of technology in your school changed as a result of the initiative?  

12. Have you received any technology as part of your participation in RttT? If so, please describe.  

Partnerships 

13. Describe any partnerships between your school and colleges/universities or businesses that 

have been developed as a result of your work with the affinity network.  

14. What have been the outcomes of these partnerships for the school? 
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Network  

15. Describe the interactions you have with other schools in your themed network. To what 

extent are you able to collaborate with them?  

[Listen for and probe as necessary for face-to-face and online networking.] 

16. The RttT funds will be going away in a few months. Which components of the initiative do 

you feel are worth sustaining and why? 

 

17. What would it take for your school to sustain these components? 

Follow-up: 

a. Do you now have enough buy-in from staff and enough change in the school culture to 

sustain the initiative?  

b. Do you have a core team who is committed to sustaining and moving the initiative 

forward? 

18. What are the incentives, accountability, structures, and supports that your school currently 

has to sustain the initiative beyond RttT funds? 

19. What additional help would you need to sustain the initiative? 

20. What else would you like to tell us about your experiences with this Initiative?  
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B. Teacher Interview Protocol: 2013-2014 School Year  

 

Participant’s Name:      Role:     

School Name:      School Network: 

Date of Interview:     Start Time:    End Time:  

Interviewer’s Name: 

 

For the recorder: I am interviewing [participant’s role] in [school name]. 

Your school (or district) is part of (fill in name) Affinity Network under the Race to the Top 

STEM Initiative. We have visited your school two years ago and learned about the start of the 

initiative. Today we would like to learn about the changes that occurred during the past three 

years as a result of the STEM initiative led by NC New Schools. This initiative has several 

different components and we are interested in changes you see in these components.  

Impact of the initiative 

1. In general, what changes have occurred in your school as a result of the STEM initiative?  

2. Do you feel ready to become a model STEM school? 

We’d like to you to discuss the specific impacts of this initiative on your school.  

3. How, if at all, has the participation in the STEM network influenced your teaching and your 

classroom? What are you doing differently, if anything?  

4. What impact (if any) has this participation had on students? 

5. What is your school doing to increase students’ interests and knowledge in STEM areas and 

careers?  

Professional Development 

6. What role did NC New Schools professional development play in making these changes 

happen?  

7. How much and what impact did the instructional coaches have on your school’s development 

as a STEM school? Or your development as a teacher in a STEM school? 

Curriculum and Project-Based Learning 

8. Did your curriculum in math and science classes change? 

 

9. Do you have any additional STEM courses? Which students participate in these courses? 
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10. Do you have any integrated classes? Do any of them address Grand Challenges of 

Engineering? 

11. How do you address your school’s theme in your curriculum? 

12. To what extent have you been able to implement projects into your school’s curriculum?  

[Probe for issues affecting implementation] 

13. What kind of help have you received for the project design and implementation and from 

whom?  

(note if there was help from NC New schools, coaches, business partners, and STEM 

network) 

Technology  

14. How did the STEM initiative affect the ways you use technology in your classroom?  

Partnerships 

15. How have business and local college/universities been involved with the school? With you 

and your classroom? 

Network  

16. Describe the interactions you have with other schools in your themed network. To what 

extent are you able to collaborate with them?  

[Listen for and probe as necessary for face-to-face and online networking.] 

 

17. The RttT funds will be going away in a few months. Which components of the initiative do 

you feel are worth sustaining and why? 

18. What would it take for your school to sustain these components? 

Follow-up: 

a. Do you now have enough buy-in from staff and enough change in the school culture to 

sustain the initiative?  

b. Do you have a core team who is committed to sustaining and moving the initiative 

forward? 

19. What else would you like to tell us about your experiences with this initiative? 
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C. Student Focus Group: 2013-2014 School Year  

Protocol: Focus groups are normally led by two facilitators. Before the focus group starts, make 

sure to check with the principal and students that all of them and their parents signed the consent 

forms, and collect these forms. In the beginning of the focus group, one of the facilitators sets up 

three (or two) recorders in different places on the table, while the other makes the introductions. 

The lead facilitator is responsible for asking all the questions from the focus group protocol. The 

role of supporting facilitator is to: 

1. Describe the composition of the group (number of students, gender, race, grade level, and 

any other apparent characteristics) and the rough proportion of talking time for each 

student 

2. Take notes about the major and surprising points made by students 

3. Monitor the content of the conversation, ask questions that the lead may have missed, and 

ask any follow-up questions that seem important to explore 

4. Submit the focus group protocol to online data entry 

 

 

School Name:     School Network: 

Date of Interview:     Start Time:    End Time:  

Interviewers’ Names: 

Race/Ethnicity:  % Minorities _____ Grade Levels of students:  _______  

Number of Males _____ Number of Females _____ 

 

Describe how the talk was distributed (Did any students seem to dominate? Did any students 

not talk beyond the required round robin responses?) 

 

Your school is a [name of Affinity Network] school. We are interested in what things have been 

happening to make this school a [name of Affinity network] school. We will be taping the focus 

group so if you want to make a comment, please wait until the other person has completed their 

comment (don’t talk over each other). Please respond to the question, don’t just shake your head 

(the tape recorder can’t see you nod). So let’s start.  

1. What grade are you in? (If a school or academy of choice) Why did you come to this 

school/academy?  

Facilitator: have everyone in the group answer this first question in order. The rest of the 

questions don’t have to be answered by everyone, and students can volunteer when to 

respond. 
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STEM Mission and Vision 

2. What does it mean that your school is a (network type) school? What does it mean to be a 

STEM school? What, if anything, makes your school different from other schools?  

Impact of the initiative 

3. What changes have occurred in your school in the last couple of years as a result of becoming 

the STEM school?  

4. How interested are you in science, math, engineering or technology? Has that interest changed 

since you came to this school?   

5. How much do you know about careers in science, math, engineering or technology?  

Follow-up: What does the school do to help you learn more about careers in these fields?  

[Probe for guest lectures, field trips, additional after school activities with outside partners (such 

as FirstRobotics teams),work internships, etc.] 

Project-Based Learning and Instruction 

6. In the past 2-3 years, did your school added any courses related to science, technology, 

engineering, math, or your school’s theme? 

7. A big part of this program is supposed to involve projects. Do you do projects in this school? 

If so, what do they look like? (Are some of them integrated across subjects?) 

[Probe for classes in which they might see projects, integrated projects, duration and number of 

projects, collaborative projects; engineering design; presentation of projects to outside 

community members; amount of work, reading, and writing involved.]  

8. What does instruction look like in your math classes? 

 [Probe for open-ended problem solving, emphasis on critical thinking skills, engaging 

instruction.]  

9. What does instruction look like in your science classes? 

[Probe for inquiry-based learning (involvement in scientific process and research) open-ended 

problem solving, emphasis on critical thinking skills, engaging instruction.]  

Technology  

10. How and how often do you use computers or other technology in this school?  

[Probe for technology as a tool for learning, online collaboration with other students, 

scientists, etc.] 
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College courses (if there is little time left, this question can be omitted) 

11. Have you taken any college courses? If so, please describe. If not, do you plan to take any?  

General  

12. What do you like best about this school? Probe: and least? 

13. Is there anything else you would like to tell us about this school?  
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D. STEM Classroom Observation Protocol: Academic Year 2013–2014 

Observers: This protocol is to be completed for the entire observation session, in addition to 

standard CLASS Observation Protocol  

Observer/Interviewer:_________________   School Name:______________  

Observation date: ____________  Time Start: ________   End: ______ 

Teacher:                Teacher Gender:    Male___ Female__ 

Teacher Ethnicity:   _____  

Grade Levels of students:  _______ Course Title:_____________________ 

Students:  Number of Males _____ Number of Females _____ 

Classroom Race/Ethnicity:  % Minorities (approximate) ___________   

Class Context 

Please give a brief description of the class observed, including: 

 the classroom setting in which the lesson took place (space, seating arrangements, 

environment and personalization, etc.), 

 when in the overall lesson sequence this class takes place (toward the beginning of a unit, in 

the middle of a unit, toward the end) 

 any unusual context of the lesson (interruptions, etc.) 

Use diagrams if they seem appropriate. 

Lesson Topic(s), Goal(s), and Structure 

Topic(s) of today’s lesson:  

Lesson Goal(s): 

According to the teacher (written or spoken), the purpose of the lesson was . . . . 

Curriculum Materials Used: (include any textbook, lab materials, or resources used) 

Lesson Structure:  

1. Briefly describe the structure of the lesson (e.g. 5-minute quiz, followed by 25 

minutes of homework review, followed by 10 minutes of whole-class discussion, 

followed by 15 minutes of individual work on worksheets). Also, please note whether 

there was a conceptual summary at the end of the lesson. 

2. Instructional Style (choose one): 

 Most time spent on practicing algorithms/basic skills and procedures/vocabulary 

 About equal time spent on practicing algorithms/basic skills and 

procedures/vocabulary and on concept development and meaningful learning 

 Most time spent on inquiry/meaningful learning and genuine problem solving 
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1. Common Instructional Framework 

Select one from scale: 0 = not observed, 1 – minimal, 2 – to some extent; 3=very 

descriptive of the observation.  

NA = not applicable to activity being observed.  

1 a. Students worked collaboratively in teams or groups.  (0) 

 

(1) 

 

(2) 

 

(3) 

 

 

1 b. Students used writing to communicate what they had learned.  (0) 

 

(1) 

 

(2) 

 

(3) 

 

 

1 c. Students participated in guided reading discussions.  (0) 

 

(1) 

 

(2) 

 

(3) 

 

NA 

 

1 d. Teachers asked open-ended questions that required higher level 

thinking.  

(0) 

 

(1) 

 

(2) 

 

(3) 

 

 

1 e. Teachers provided assistance/scaffolding when students 

struggled.  

(0) 

 

(1) 

 

(2) 

 

(3) 

 

 

1 f. Students engaged in discussion with each other.  (0) 

 

(1) 

 

(2) 

 

(3) 

 

 

Summary: Quality of Common Instructional Framework 

implementation 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

 

Record specific examples below.  

2. STEM Content  

Select one from scale: 0 = not observed, 1 – minimal, 2 – to some extent; 3=very 

descriptive of the observation.  

DK = Observer does not know or is not able to make this determination.  

2a. Content information was accurate. Teacher used accurate and 

appropriate mathematics or science vocabulary. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

DK 

 

2b. Teacher’s presentation or clarification of mathematics or 

science content knowledge was clear. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

DK 

 

2c. Teacher and students discussed key mathematical or science 

ideas and concepts in depth.  

(0) 

 

(1) 

 

(2) 

 

(3) 

 

DK 

 

2d. Student mistakes or misconceptions were clearly addressed 

(emphasis on correct content here). 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

DK 

 

2e. Students used a variety of means (models, drawings, graphs, 

concrete materials, manipulatives, etc.) to represent phenomena.  

(0) 

 

(1) 

 

(2) 

 

(3) 

 

DK 

 

Summary: Quality of STEM Content (0) 

 

(1) 

 

(2) 

 

(3) 

 

 

Record specific examples below.  
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3. Inquiry, Engineering Design, Project-based, and Problem-based Learning 

Select one from scale: 0 = not observed, 1 – minimal, 2 – to some extent; 3=very 

descriptive of the observation.  

3a. Students were engaged in open-ended tasks or questions, or in 

solving authentic problems.  

(0) 

 

(1) 

 

(2) 

 

(3) 

 

3b. Students experienced tasks with high cognitive demand which was not reduced 

by the teacher (they had to think on their own on a non-trivial task). 
(0) 

 

(1) 

 

(2) 

 

(3) 

 

3c. Students engaged in hands-on investigative activities or a lab 

experiment. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

3d. Students engaged in scientific inquiry process (developed their own 

questions and/or hypotheses, tested hypotheses, researched a topic, 

and made inferences) 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

3e. Students worked on a project requiring design and/or creativity. (0) 

 

(1) 

 

(2) 

 

(3) 

 

3f. There was an explicit evidence of teacher modeling engineering (or 

reverse engineering)design process. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

3g. There was an explicit evidence of students using engineering (or 

reverse engineering) design process. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

Summary: Quality of Teacher Instruction (0) 

 

(1) 

 

(2) 

 

(3) 

 

Record specific examples below.  

4. Formative Assessment 

Select one from scale: 0 = not observed, 1 – minimal, 2 – to some extent; 3=very 

descriptive of the observation.  

4a. Teacher provided clear learning goals to students. (0) 

 

(1) 

 

(2) 

 

(3) 

 

4b. Teacher provided clear criteria for success/examples of good work 

to students. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

4c. Teacher used a variety of strategies to monitor student learning and 

understanding throughout the lesson. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

4d. Teacher provided specific feedback to students. (0) 

 

(1) 

 

(2) 

 

(3) 

 

4e. Students were engaged in self- and/or peer-assessment. (0) 

 

(1) 

 

(2) 

 

(3) 

 

4f. Teacher adjusted or differentiated instruction based on evidence of 

student learning. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

4g. Students were given opportunities to reflect on their own learning. (0) 

 

(1) 

 

(2) 

 

(3) 

 

Summary: Quality of Formative Assessment (0) 

 

(1) 

 

(2) 

 

(3) 

 

Record specific examples below.  
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5. Use of technology 

Select one from scale: 0 = not observed, 1 – minimal, 2 – to some extent; 3=very 

descriptive of the observation.  

5a. Technology was used to a high extent (as a proportion of time of 

the lesson and intensity of use) 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

5b. Students used technology to explore or confirm relationships, ideas, 

hypotheses, or develop conceptual understanding.   

(0) 

 

(1) 

 

(2) 

 

(3) 

 

5c. Students used technology to generate or manipulate one or more 

representations of a given concept or idea. 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

5d. Students used technology as a tool to meet a discreet instructional 

outcome (like an assignment or specific objective). 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

5e. Students used technology to practice skills or reinforce knowledge. (0) 

 

(1) 

 

(2) 

 

(3) 

 

5f. Technology was used but did not appear to provide any added 

benefit.  

(0) 

 

(1) 

 

(2) 

 

(3) 

 

5g. Teacher used technology to achieve instructional goals. (Emphasis 

on the “teacher” here) 

(0) 

 

(1) 

 

(2) 

 

(3) 

 

Summary: Use of technology (0) 

 

(1) 

 

(2) 

 

(3) 

 

Record specific examples below.  

CLASS-Secondary Scoring Sheet Segment 1, Time: 

Domain Dimensions:                    Description: Rating (1-7) 

 

E
m

o
ti

o
n

a
l 

S
u

p
p

o
rt

 

Positive Climate 

Relationships 

Positive affect 

Positive communications 

Respect 

 

Negative Climate 

Negative affect 

Punitive control 

Disrespect 

 

Teacher Sensitivity 
Awareness 

Responsiveness 

Effectiveness in addressing problems 

Student comfort 

 

Regard for Adolescent Perspectives 
Flexibility and adolescent focus 

Connections to current life 

Support for student autonomy and leadership 

Meaningful peer interactions 
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Domain Dimensions:                    Description: Rating (1-7) 
 

C
la

ss
ro

o
m

 O
rg

a
n

iz
a

ti
o
n

 

Behavior Management 
Clear expectations 

Proactive 

Effective redirection of misbehavior 

Student behavior 

 

Productivity 

Maximizing learning time 

Routines 

Transitions 

Preparation 

 

Instructional Learning Formats 
Learning targets/organization 

Variety of modalities, strategies, and materials 

Active facilitation 

Effective engagement 

 

 

In
st

ru
ct

io
n

a
l 

S
u

p
p

o
rt

 

 

Content Understanding 
Depth of understanding 

Communication of concepts and procedures 

Background knowledge and misconceptions 

Transmission of content knowledge and procedures 

Opportunity for practice of procedures and skills 

 

Analysis and Problem Solving 
Inquiry & Analysis 

Opportunities for novel application 

Metacognition 

 

Quality of Feedback 
Feedback loops 

Scaffolding 

Building on student responses 

Encouragement and affirmation 

 

Instructional Dialogue 

Cumulative, content-driven exchanges 

Distributed talk 

Facilitation strategies 

 

 Student Engagement 
Active engagement 
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Appendix C. Student Survey Analyses: Complete Tables 

Table C1. Students’ Ethnicity 

Ethnicity 

First Survey Second Survey 

n=3,014 n=2,620 

American Indian/Native Alaskan 2% 2% 

Asian 1% 1% 

Black/African American 39% 31% 

Native Hawaiian/Other Pacific 

Islander 
a
 

0% 0% 

White/Caucasian 38% 40% 

Hispanic/Latino 12% 17% 

Multiracial 6% 6% 

Other 1% 2% 

a
 Representation for Native Hawaiian/Other Pacific Islander is 0.2% for first and second surveys. 

Table C2. Students’ Gender 

Gender 

First Survey Second Survey 

n=2,997 n=2,616 

Male 50% 50% 

Female 50% 50% 

 

Table C3. Students’ Grade Level 

Grade 

First Survey Second Survey 

Total Number 

of Respondents 

Percentage of 

Respondents 

Total Number 

of Respondents 

Percentage of 

Respondents 

9
th

 1,475 48.8 --- --- 

10
th

 770 25.5 1,388 51.8 

11
th

 408 13.5 1,061 39.6 

12
th

 341 11.3 159 5.9 

13
th

 2 0.1 2 0.1 

Missing 29 1.0 68 2.5 

Total 3,025 100 2,678 100 
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Table C4. Students’ English Language Learner Status 

Have you been identified as an 

English Language Learner? 

First Survey Second Survey 

n=2,941 n=2,574 

Yes 31% 33% 

No 69% 67% 

 

The results for the analyses of differences between the first and second surveys on each scale are 

presented below. The sample size and average score on the scale are presented for the first and 

second survey samples. The differences between the first and second survey average scores are 

also presented, followed by the results of the t-test (with standard errors adjusted for clustering). 

Significant results, as indicated by a p-value less than 0.05, are denoted with an asterisk (*). The 

“trend” column simply denotes the direction of change. That is, a plus sign (+) indicates that 

scores increased from first to second survey, whereas a minus sign (-) indicates that scores 

decreased. If scores stayed the same from first to second survey, a null (--) denotes no change. 

Finally, d represents the effect size of the difference, calculated as the ratio of the difference to 

the pooled standard deviation for both samples. The effect size of .25 means that the difference 

between first and second survey response was a quarter of one standard deviation. The effect size 

indicates the magnitude of the difference independent of its statistical significance. Effect sizes 

of .25 and larger constitute a “substantively important” effect, as defined by the U.S. Department 

of Education’s What Works Clearinghouse. 

Table C5. First and Second Survey Analyses on Scales 

Scale 

School 

Type 

Responses First Responses Second Change 

n 
Average 

Score n 
Average 

Score 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Excitement 

for school 

and learning 

All schools 3,021 2.83 2,542 2.83 0.00 0.03 0.04 ---  

Anchor schools 240 3.05 359 2.91 -0.14 0.10 -1.37 -  

Small new 

schools and 

STEM 

Academies 

387 3.02 339 2.91 -0.11 0.05 -2.10* - -0.20 

Comprehensive 

schools 
2,394 2.77 1,844 2.79 0.02 0.03 0.70 +  

PBL 

All schools 3,013 2.95 2,538 2.98 0.02 0.03 0.94 +  

Anchor schools 241 3.25 360 3.27 0.03 0.04 0.62 +  

Small new 

schools and 

STEM 

Academies 

387 3.20 338 3.09 -0.10 0.08 -1.31 -  

Comprehensive 

schools 
2,385 2.88 1,840 2.90 0.01 0.02 0.80 +  
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Scale 

School 

Type 

Responses First Responses Second Change 

n 
Average 

Score n 
Average 

Score 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Communi-

cation 

All schools 3,006 2.96 2,532 2.97 0.01 0.02 0.62 +  

Anchor schools 240 3.20 359 3.21 0.01 0.05 0.23 +  

Small new 

schools and 

STEM 

Academies 

387 3.15 338 3.08 -0.07 0.06 -1.22 -  

Comprehensive 

schools 
2,379 2.90 1,835 2.90 0.00 0.02 0.17 ---  

Perseverance 

All schools 3,001 3.75 2,517 3.84 0.09 0.03 2.74* + 0.10 

Anchor schools 240 4.01 357 3.98 -0.03 0.08 -0.41 -  

Small new 

schools and 

STEM 

Academies 

382 3.94 335 4.00 0.06 0.05 1.26 +  

Comprehensive 

schools 
2,379 3.70 1,825 3.78 0.08 0.04 2.05* + 0.10 

Liking 

Science 

All schools 3,017 2.64 2,529 2.68 0.04 0.04 0.91 +  

Anchor schools 241 3.13 357 2.99 -0.13 0.12 -1.17 -  

Small new 

schools and 

STEM 

Academies 

388 3.12 339 3.12 -0.01 0.05 -0.14 -  

Comprehensive 

schools 
2,388 2.51 1,833 2.53 0.02 0.04 0.64 +  

Liking 

Mathematics  

All schools 3,010 2.82 2,527 2.76 -0.06 0.03 -1.77 -  

Anchor schools 241 3.07 359 2.78 -0.28 0.04 -7.27* - -0.39 

Small new 

schools and 

STEM 

Academies 

388 3.06 339 2.93 -0.13 0.07 -1.95 -  

Comprehensive 

schools 
2,381 2.76 1,829 2.73 -0.03 0.03 -0.89 -  

 

 

 

 

 

 

          



STEM Affinity Network: Final Report    

December 2014    

Consortium for Educational Research and Evaluation–North Carolina 96 

Scale 

School 

Type 

Responses First Responses Second Change 

n 
Average 

Score n 
Average 

Score 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

 

Liking 

Technology  

All schools 3,006 2.99 2,522 2.97 -0.02 0.04 -0.47 -  

Anchor schools 241 3.20 359 3.08 -0.12 0.09 -1.41 -  

Small new 

schools and 

STEM 

Academies 

387 3.22 339 3.12 -0.10 0.05 -2.15* - -0.15 

Comprehensive 

schools 
2,378 2.93 1,824 2.93 -0.01 0.04 -0.13 -  

Liking 

Engineering  

All schools 3,008 2.57 2,522 2.60 0.03 0.05 0.63 +  

Anchor schools 241 2.73 359 2.61 -0.12 0.07 -1.78 -  

Small new 

schools and 

STEM 

Academies 

388 2.88 339 2.82 -0.06 0.05 -1.15 -  

Comprehensive 

schools 
2,379 2.51 1,824 2.56 0.05 0.05 1.01 +  

STEM 

Value 

All schools 2,996 3.11 2,510 3.14 0.03 0.03 0.86 +  

Anchor schools 241 3.47 357 3.32 -0.15 0.03 -4.28* - -0.29 

Small new 

schools and 

STEM 

Academies 

387 3.43 339 3.41 -0.02 0.03 -0.69 -  

Comprehensive 

schools 
2,368 3.02 1,814 3.05 0.03 0.04 0.83 +  

Science 

Confidence 

All schools 2,995 3.07 2,512 3.05 -0.03 0.03 -0.89 -  

Anchor schools 241 3.37 359 3.18 -0.18 0.08 -2.31* - -0.34 

Small new 

schools and 

STEM 

Academies 

385 3.26 337 3.18 -0.08 0.05 -1.55 -  

Comprehensive 

schools 
2,369 3.01 1,816 3.00 -0.02 0.03 -0.61 -  
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Scale 

School 

Type 

Responses First Responses Second Change 

n 
Average 

Score n 
Average 

Score 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Mathematics 

Confidence 

All schools 2,993 2.97 2,507 3.01 0.04 0.03 1.05 +  

Anchor schools 240 3.33 359 3.30 -0.03 0.08 -0.37 -  

Small new 

schools and 

STEM 

Academies 

386 3.39 336 3.31 -0.09 0.09 -0.97 -  

Comprehensive 

schools 
2,367 2.87 1,812 2.89 0.03 0.03 0.95 +  

Technology 

Confidence 

All schools 2,989 3.01 2,507 3.02 0.01 0.03 0.22 +  

Anchor schools 240 3.24 358 3.22 -0.02 0.07 -0.32 -  

Small new 

schools and 

STEM 

Academies 

385 3.30 336 3.26 -0.04 0.05 -0.89 -  

Comprehensive 

schools 
2,364 2.94 1,813 2.93 -0.01 0.03 -0.25 -  

Rigor 

All schools 2,871 3.40 2,420 3.59 0.19 0.06 3.03* + 0.19 

Anchor schools 229 4.16 350 4.16 0.00 0.14 0.03 ---  

Small new 

schools and 

STEM 

Academies 

363 4.01 327 3.95 -0.06 0.07 -0.92 -  

Comprehensive 

schools 
2,279 3.22 1,743 3.40 0.18 0.06 3.14* + 0.18 

Relevance 

All schools 2,882 2.81 2,429 2.89 0.09 0.07 1.19 +  

Anchor schools 230 3.28 355 3.36 0.08 0.12 0.63 +  

Small new 

schools and 

STEM 

Academies 

364 3.22 328 3.09 -0.13 0.09 -1.37 -  

Comprehensive 

schools 
2,288 2.69 1,746 2.76 0.07 0.08 0.87 +  

 

 

 

 

 

 

          



STEM Affinity Network: Final Report    

December 2014    

Consortium for Educational Research and Evaluation–North Carolina 98 

Scale 

School 

Type 

Responses First Responses Second Change 

n 
Average 

Score n 
Average 

Score 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Expectations 

All schools 2,864 3.07 2,422 3.08 0.00 0.04 0.13 ---  

Anchor schools 227 3.47 356 3.31 -0.16 0.05 -3.14* - -0.32 

Small new 

schools and 

STEM 

Academies 

360 3.32 329 3.18 -0.13 0.07 -1.83 -  

Comprehensive 

schools 
2,277 3.00 1,737 3.01 0.02 0.04 0.37 +  

Participation 

in STEM-

Related 

Activities 

All schools 2,838 1.78 2,416 1.81 0.03 0.06 0.46 +  

Anchor schools 225 1.83 354 1.84 0.00 0.14 0.02 ---  

Small new 

schools and 

STEM 

Academies 

362 1.90 329 2.09 0.19 0.10 1.87 +  

Comprehensive 

schools 
2,251 1.76 1,733 1.76 0.00 0.08 -0.05 ---  

Meaningful 

Use of 

Technology 

All schools 2,832 2.83 2,396 2.85 0.01 0.04 0.27 +  

Anchor schools 226 3.09 353 3.07 -0.02 0.08 -0.22 -  

Small new 

schools and 

STEM 

Academies 

358 3.11 325 2.98 -0.13 0.09 -1.44 -  

Comprehensive 

schools 
2,248 2.77 1,718 2.78 0.01 0.05 0.21 +  

Note: * indicates difference is statistically significant at the 0.05 level 
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First and Second Survey Analyses on Single Items 

The descriptive statistics for the single item analyses are presented below. Items are grouped together based on the construct from which they 

originated.  

Table C6. Excitement for School and Learning 

Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n 
Strongly 

Disagree Disagree Agree 

Strongly 

Agree 

Agree + 

Strongly 

Agree n 
Strongly 

Disagree Disagree Agree 

Strongly 

Agree 

Agree + 

Strongly 

Agree 

Second -First 

Agree + 

Strongly 

Agree 

I place 

high value 

on 

learning. 

All schools 3,006 3% 7% 56% 34% 90% 2,546 2% 6% 56% 37% 93% 3%* 

Anchor schools 240 0% 5% 47% 48% 95% 358 1% 3% 49% 47% 96% 1% 

Small new 

schools and 

STEM 

Academies 

386 1% 3% 43% 53% 96% 339 1% 3% 47% 49% 96% 0% 

Comprehensive 

schools 
2,380 3% 9% 59% 30% 89% 1,828 2% 7% 59% 33% 91% 2%* 

Most 

students in 

this school 

want to do 

well in 

class. 

All schools 2,991 12% 27% 50% 12% 61% 2,548 10% 26% 52% 12% 64% 3% 

Anchor schools 239 1% 9% 64% 25% 90% 358 2% 14% 60% 24% 84% -6% 

Small new 

schools and 

STEM 

Academies 

385 5% 22% 55% 18% 74% 339 9% 22% 52% 17% 69% -5% 

Comprehensive 

schools 
2,367 14% 30% 47% 9% 56% 1,829 11% 29% 50% 9% 59% 3% 
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Table C7. Schools Contribution to Growth of 21
st
 Century Skills 

Item School Type 

Responses First Survey Responses Second Survey Change 

n 
Not 

at All 

A 

Little 

A Fair 

Amount 

A 

Lot 

A Fair 

Amount 

+ A Lot n 
Not 

at All 

A 

Little 

A Fair 

Amount 

A 

Lot 

A Fair 

Amount 

+ A Lot 

Second -First 

A Fair 

Amount + A 

Lot 

Knowledge 

about 

engineering 

design 

process 

All schools 2,975 33% 34% 25% 9% 34% 2,551 27% 35% 26% 11% 38% 4% 

Anchor schools 240 25% 27% 30% 18% 48% 360 19% 25% 34% 22% 56% 8% 

Small new 

schools and 

STEM 

Academies 

387 15% 31% 33% 21% 54% 338 9% 34% 38% 20% 57% 3% 

Comprehensive 

schools 
2,348 37% 35% 23% 6% 29% 1,831 32% 37% 23% 8% 31% 2% 

Working 

well in a 

team of 

people 

All schools 2,985 5% 17% 38% 41% 79% 2,539 4% 16% 39% 41% 80% 1% 

Anchor schools 240 2% 10% 32% 56% 88% 357 4% 11% 27% 59% 85% -3% 

Small new 

schools and 

STEM 

Academies 

387 1% 11% 33% 55% 88% 338 2% 8% 43% 47% 90% 2% 

Comprehensive 

schools 
2,358 6% 18% 39% 37% 76% 1,822 5% 18% 41% 36% 77% 1% 

Thinking 

deeply and 

critically 

All schools 2,977 5% 22% 43% 31% 74% 2,534 4% 19% 45% 33% 77% 3%* 

Anchor schools 237 3% 17% 34% 46% 80% 357 2% 12% 34% 53% 87% 7% 

Small new 

schools and 

STEM 

Academies 

387 2% 11% 41% 47% 88% 335 2% 14% 43% 40% 83% -5% 

Comprehensive 

schools 
2353 6% 24% 44% 27% 71% 1820 5% 21% 47% 28% 75% 4%* 
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Item School Type 

Responses First Survey Responses Second Survey Change 

n 
Not 

at All 

A 

Little 

A Fair 

Amount 

A 

Lot 

A Fair 

Amount 

+ A Lot n 
Not 

at All 

A 

Little 

A Fair 

Amount 

A 

Lot 

A Fair 

Amount 

+ A Lot 

Second -First 

A Fair 

Amount + A 

Lot 

Using 

computing 

and 

information 

technology 

All schools 2,980 7% 22% 40% 32% 72% 2,529 5% 20% 41% 34% 75% 3% 

Anchor schools 239 7% 18% 25% 51% 76% 359 3% 8% 31% 58% 89% 13% 

Small new 

schools and 

STEM 

Academies 

387 4% 15% 35% 46% 81% 336 4% 14% 44% 39% 83% 2% 

Comprehensive 

schools 
2,354 7% 23% 42% 28% 70% 1,812 6% 23% 42% 29% 71% 1% 

Learning 

work-

related 

skills 

All schools 2,981 7% 22% 47% 25% 72% 2,532 7% 24% 43% 26% 70% -2% 

Anchor schools 240 4% 14% 47% 35% 82% 357 5% 17% 41% 37% 78% -4% 

Small new 

schools and 

STEM 

Academies 

386 5% 17% 43% 35% 78% 338 6% 20% 42% 31% 73% -5% 

Comprehensive 

schools 
2,355 7% 24% 47% 22% 69% 1,816 7% 26% 44% 23% 67% -2% 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table C8. Confidence 

Item School Type 

Responses First Survey Responses Second Survey Change 

n 
Strongly 

Disagree Disagree Agree 

Strongly 

Agree 

Agree + 

Strongly 

Agree n 
Strongly 

Disagree Disagree Agree 

Strongly 

Agree 

Agree + 

Strongly 

Agree 

Second -First 

Agree + 

Strongly 

Agree 

I believe 

I can be 

success-

ful in a 

career in 

engineer

-ing 

All schools 2,957 10% 26% 41% 23% 64% 2,518 7% 22% 48% 23% 71% 7%* 

Anchor 

schools 
239 9% 21% 38% 32% 70% 358 6% 21% 43% 30% 73% 3% 

Small new 

schools and 

STEM 

Academies 

384 5% 14% 42% 39% 81% 334 3% 15% 43% 39% 82% 1% 

Comprehen-

sive schools 
2,334 11% 28% 41% 19% 60% 1,806 8% 23% 50% 19% 69% 9%* 

Note: * indicates difference is statistically significant at the 0.05 level 

Table C9. Participation in STEM Activities 

Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n Never Once 

2-10 

times 

More 

than 

10 

times 

2-10 

times + 

More 

than 10 n Never Once 

2-10 

times 

More 

than 

10 

times 

2-10 

times + 

More 

than 10 

Second -First 

2-10 times + 

More than 10 

I participated in 

some after school 

activities related to 

science, or 

technology, or 

engineering, or 

mathematics 

(STEM) (such as 

clubs, 

competitions, 

teams, etc.). 

All schools 2,823 46% 20% 26% 9% 35% 2,426 40% 22% 27% 10% 37% 2% 

Anchor 

schools 
225 36% 24% 31% 10% 41% 353 40% 18% 31% 11% 42% 1% 

Small new 

schools and 

STEM 

Academies 

362 50% 16% 25% 10% 35% 329 30% 20% 37% 13% 50% 15% 

Comprehensi

ve schools 
2,236 46% 20% 26% 8% 34% 1,726 43% 23% 25% 9% 34% 0% 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table C10. Interest in STEM Careers  

Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested 

Second -

First 

Interested + 

Very Interested 

Physics 

All schools 2,821 36% 30% 25% 9% 34% 2,423 39% 28% 23% 10% 33% -1% 

Anchor schools 224 34% 32% 20% 15% 35% 356 33% 31% 22% 13% 36% 1% 

Small new 

schools and 

STEM 

Academies 

359 30% 28% 27% 15% 42% 330 34% 25% 29% 12% 41% -1% 

Comprehensive 

schools 
2,238 37% 31% 26% 7% 33% 1,720 41% 28% 22% 9% 31% -2% 

Environmental 

Work 

All schools 2,829 35% 31% 25% 9% 34% 2,420 37% 29% 25% 9% 34% 0% 

Anchor schools 225 38% 31% 20% 11% 31% 355 35% 27% 27% 10% 37% 6%* 

Small new 

schools and 

STEM 

Academies 

361 36% 34% 23% 8% 31% 330 37% 32% 22% 9% 31% 0% 

Comprehensive 

schools 
2,243 35% 31% 26% 9% 35% 1,718 38% 28% 26% 8% 34% -1% 

Biology 

Zoology and 

Biotechnology 

All schools 2,820 34% 27% 25% 14% 39% 2,425 34% 26% 25% 16% 40% 1% 

Anchor schools 224 32% 25% 24% 19% 43% 356 27% 26% 24% 23% 47% 4% 

Small new 

schools and 

STEM 

Academies 

361 27% 25% 27% 20% 47% 330 25% 27% 28% 20% 49% 2% 

Comprehensive 

schools 
2,235 35% 27% 25% 12% 37% 1,722 37% 26% 24% 13% 37% 0% 
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Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested 

Second -

First 

Interested + 

Very Interested 

Veterinary 

Work 

All schools 2,816 38% 27% 23% 12% 35% 2,399 40% 26% 22% 13% 35% 0% 

Anchor schools 224 38% 24% 18% 20% 38% 353 40% 23% 19% 18% 37% -1% 

Small new 

schools and 

STEM 

Academies 

361 43% 26% 22% 9% 31% 328 41% 29% 17% 13% 30% -1% 

Comprehensive 

schools 
2,231 37% 27% 24% 12% 36% 1,701 39% 25% 24% 12% 35% -1% 

Mathematics 

All schools 2,811 34% 25% 28% 13% 41% 2,409 39% 23% 25% 13% 38% -3%* 

Anchor schools 223 33% 27% 25% 15% 40% 355 42% 20% 22% 16% 38% -2% 

Small new 

schools and 

STEM 

Academies 

360 28% 28% 28% 18% 46% 330 32% 25% 28% 15% 43% -3% 

Comprehensive 

schools 
2,228 35% 25% 28% 12% 40% 1,707 39% 24% 25% 12% 37% -3% 

Medicine and 

Medical 

Science 

All schools 2,820 24% 21% 25% 31% 56% 2,420 26% 19% 24% 31% 55% -1% 

Anchor schools 225 21% 17% 19% 42% 61% 356 21% 15% 22% 42% 65% 4% 

Small new 

schools and 

STEM 

Academies 

361 18% 16% 24% 42% 66% 327 18% 22% 21% 39% 60% -6% 

Comprehensive 

schools 
2,234 25% 22% 26% 28% 54% 1,720 28% 20% 25% 27% 52% -2% 
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Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested 

Second -

First 

Interested + 

Very Interested 

Earth Science 

All schools 2,814 42% 28% 22% 9% 31% 2,401 45% 26% 21% 8% 29% -2% 

Anchor schools 224 34% 34% 20% 13% 33% 350 39% 30% 22% 9% 31% -2% 

Small new 

schools and 

STEM 

Academies 

359 40% 29% 23% 9% 32% 328 44% 30% 20% 7% 26% -6% 

Comprehensive 

schools 
2,231 43% 27% 22% 8% 30% 1,706 46% 25% 21% 7% 29% -1% 

Computer 

Science 

All schools 2,818 37% 26% 24% 14% 38% 2,410 41% 24% 22% 13% 35% -3% 

Anchor schools 224 34% 27% 19% 21% 40% 352 38% 25% 20% 17% 36% -4% 

Small new 

schools and 

STEM 

Academies 

362 33% 22% 24% 22% 46% 327 36% 28% 20% 15% 35% -11%* 

Comprehensive 

schools 
2,232 38% 27% 24% 12% 36% 1,714 42% 23% 23% 12% 34% -2% 

Chemistry 

All schools 2,815 40% 25% 24% 12% 36% 2,410 43% 23% 23% 12% 35% -1% 

Anchor schools 225 33% 23% 24% 20% 44% 354 36% 20% 25% 19% 44% 0% 

Small new 

schools and 

STEM 

Academies 

360 28% 24% 24% 23% 47% 329 34% 23% 27% 16% 43% -4% 

Comprehensive 

schools 
2,230 42% 25% 24% 9% 33% 1,710 46% 23% 22% 9% 31% -2% 
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Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested + 

Very 

Interested 

Second -

First 

Interested + 

Very Interested 

Energy 

All schools 2,825 40% 27% 24% 10% 34% 2,412 44% 24% 21% 11% 32% -2% 

Anchor schools 224 36% 32% 20% 12% 32% 355 43% 26% 19% 11% 30% -2% 

Small new 

schools and 

STEM 

Academies 

362 38% 24% 23% 15% 38% 330 41% 23% 23% 13% 36% -2% 

Comprehensive 

schools 
2,239 40% 27% 24% 9% 33% 1,710 45% 24% 21% 10% 31% -2% 

Engineering 

All schools 2,826 33% 22% 24% 21% 45% 2,424 35% 20% 23% 22% 45% 0% 

Anchor schools 224 32% 20% 23% 25% 48% 356 36% 22% 21% 21% 42% -6% 

Small new 

schools and 

STEM 

Academies 

362 28% 20% 21% 32% 53% 330 28% 21% 25% 26% 51% -2% 

Comprehensive 

schools 
2,240 34% 23% 24% 19% 43% 1,721 36% 20% 23% 21% 44% 1% 
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Table C11. Students’ Levels of Interest in STEM Careers by School Theme 

Item 

School 

Theme 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested 

Second -First  

Interested + 

Very 

Interested 

Physics 

Aerospace, 

Advanced 

Manufacturing 

& Security 

120 31% 31% 20% 18% 38% 286 44% 26% 18% 12% 30% -9% 

Health & Life 

Sciences 
680 36% 31% 23% 10% 33% 471 33% 29% 25% 13% 38% 5% 

Energy & 

Sustainability 
331 33% 32% 24% 12% 36% 375 35% 27% 28% 11% 39% 3% 

Biotechnology 

& Agriscience 
1,690 37% 30% 27% 7% 34% 1,274 41% 28% 22% 9% 31% -3% 

Environmental 

Work 

Aerospace, 

Advanced 

Manufacturing 

& Security 

121 40% 23% 30% 7% 36% 285 42% 30% 21% 7% 28% -8% 

Health & Life 

Sciences 
683 38% 31% 22% 9% 31% 471 34% 29% 28% 10% 37% 6% 

Energy & 

Sustainability 
334 33% 37% 22% 9% 31% 374 33% 31% 27% 8% 35% 5%* 

Biotechnology 

& Agriscience 
1,691 34% 31% 26% 9% 35% 1,273 38% 27% 25% 9% 34% -1% 
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Item 

School 

Theme 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested 

Second -First  

Interested + 

Very 

Interested 

Biology, 

Zoology, and 

Biotechnology 

Aerospace, 

Advanced 

Manufacturing 

& Security 

120 33% 25% 26% 17% 43% 286 33% 27% 26% 15% 41% -2% 

Health & Life 

Sciences 
681 37% 27% 20% 15% 36% 470 25% 25% 27% 23% 50% 14% 

Energy & 

Sustainability 
334 31% 27% 26% 16% 43% 376 33% 26% 26% 14% 40% -2% 

Biotechnology 

& Agriscience 
1,685 34% 27% 27% 12% 39% 1,276 38% 26% 23% 13% 36% -3% 

Veterinary 

Work 

Aerospace, 

Advanced 

Manufacturing 

& Security 

121 47% 22% 22% 8% 31% 284 46% 23% 18% 13% 31% 1% 

Health & Life 

Sciences 
683 42% 25% 22% 12% 34% 467 35% 27% 23% 15% 38% 5% 

Energy & 

Sustainability 
332 41% 27% 21% 10% 32% 370 45% 26% 19% 10% 29% -3% 

Biotechnology 

& Agriscience 
1,680 35% 28% 24% 13% 37% 1,261 38% 26% 23% 13% 36% -1% 

Mathematics 

Aerospace, 

Advanced 

Manufacturing 

& Security 

121 36% 27% 23% 14% 37% 286 50% 23% 19% 8% 27% -10% 

Health & Life 

Sciences 
679 32% 25% 26% 17% 43% 469 31% 23% 28% 18% 46% 3% 

Energy & 

Sustainability 
334 27% 27% 30% 16% 46% 373 33% 23% 28% 16% 44% -2% 

Biotechnology 

& Agriscience 
1,677 35% 25% 29% 11% 40% 1,264 41% 23% 25% 11% 36% -4% 
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Item 

School 

Theme 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested 

Second -First  

Interested + 

Very 

Interested 

Medicine and 

Medical 

Science 

Aerospace, 

Advanced 

Manufacturing 

& Security 

121 30% 20% 25% 26% 50% 285 38% 17% 19% 26% 45% -6% 

Health & Life 

Sciences 
683 24% 18% 21% 37% 58% 470 14% 18% 22% 46% 68% 10% 

Energy & 

Sustainability 
334 24% 24% 25% 27% 52% 371 27% 23% 27% 23% 50% -2% 

Biotechnology 

& Agriscience 
1,682 23% 21% 27% 29% 56% 1,277 27% 19% 25% 29% 54% -2% 

Earth Science 

Aerospace, 

Advanced 

Manufacturing 

& Security 

120 34% 33% 23% 10% 33% 282 48% 28% 17% 8% 24% -9% 

Health & Life 

Sciences 
681 45% 27% 19% 9% 28% 468 38% 31% 22% 8% 31% 3% 

Energy & 

Sustainability 
333 36% 29% 23% 12% 35% 368 41% 27% 24% 8% 32% -3% 

Biotechnology 

& Agriscience 
1,680 42% 27% 23% 7% 30% 1,266 47% 25% 21% 7% 28% -2% 

Computer 

Science 

Aerospace, 

Advanced 

Manufacturing 

& Security 

121 30% 24% 26% 20% 46% 282 46% 21% 20% 13% 33% -13% 

Health & Life 

Sciences 
681 40% 23% 21% 16% 37% 468 38% 29% 20% 13% 34% -4% 

Energy & 

Sustainability 
335 28% 27% 24% 21% 44% 374 32% 23% 26% 20% 46% 2% 

Biotechnology 

& Agriscience 
1,681 37% 27% 25% 11% 36% 1,269 44% 24% 22% 10% 32% -3% 
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Item 

School 

Theme 

Responses First Survey Responses Second Survey Change 

n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested n 
Not at All 

Interested 

Slightly 

Interested Interested 

Very 

Interested 

Interested 

+ Very 

Interested 

Second -First  

Interested + 

Very 

Interested 

Chemistry 

Aerospace, 

Advanced 

Manufacturing 

& Security 

121 27% 30% 26% 17% 43% 286 49% 21% 20% 10% 30% -13% 

Health & Life 

Sciences 
683 40% 21% 24% 16% 39% 469 35% 25% 25% 16% 40% 1% 

Energy & 

Sustainability 
332 31% 27% 23% 18% 41% 374 32% 24% 28% 16% 44% 3% 

Biotechnology 

& Agriscience 
1,679 42% 26% 24% 9% 32% 1,264 48% 22% 21% 9% 30% -2% 

Energy 

Aerospace, 

Advanced 

Manufacturing 

& Security 

121 39% 32% 18% 11% 29% 286 54% 26% 12% 9% 20% -9% 

Health & Life 

Sciences 
682 43% 26% 21% 10% 31% 468 40% 26% 23% 11% 34% 3% 

Energy & 

Sustainability 
334 32% 30% 23% 15% 38% 372 37% 20% 29% 13% 43% 5%* 

Biotechnology 

& Agriscience 
1,688 40% 26% 25% 9% 34% 1,269 45% 24% 21% 10% 30% -3% 

Engineering 

Aerospace, 

Advanced 

Manufacturing 

& Security 

120 25% 19% 28% 28% 56% 286 42% 22% 17% 19% 36% -19% 

Health & Life 

Sciences 
684 33% 22% 22% 22% 45% 470 34% 23% 24% 19% 43% -2% 

Energy & 

Sustainability 
334 29% 20% 25% 27% 51% 376 28% 15% 26% 32% 57% 6% 

Biotechnology 

& Agriscience 
1,688 35% 23% 24% 19% 42% 1,275 36% 20% 23% 21% 44% 1% 

Note: * indicates difference is statistically significant at the 0.05 level
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Appendix D. Staff Survey Analyses: Complete Tables 

The results for the analyses of differences between first and second surveys on each scale are 

presented below. The sample size and average score on the scale are presented for the first and 

second survey samples. The differences between the first and second survey average scores are 

also presented, followed by the results of the t-test (with standard errors adjusted for clustering). 

Significant results, as indicated by a p-value less than 0.05, are denoted with an asterisk (*). The 

“trend” column simply denotes the direction of change. That is, a plus sign (+) indicates that 

scores increased from the first to the second survey, whereas a minus sign (-) indicates that 

scores decreased. If scores stayed the same from the first to the second survey, a null (--) denotes 

no change. Finally, d represents the effect size of the difference, calculated as the ratio of the 

difference to the pooled standard deviation for both samples. The effect size of .25 means that 

the difference between a first and second surveys response was a quarter of one standard 

deviation. The effect size indicates the magnitude of the difference independent of its statistical 

significance. Effect sizes of .25 and larger constitute a “substantively important” effect, as 

defined by the U.S. Department of Education’s What Works Clearinghouse. 

Table D1. First and Second Survey Analyses on Scales 

Scale 

School 

Type 

Responses 

First 
Responses Second Change 

n 
Average 

Response n 
Average 

Response 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Professional 

Development 

All schools 335 1.71 454 1.92 0.20 0.09 2.21* + 0.34 

Anchor 

schools 
46 2.13 45 2.28 0.15 0.13 1.19 + 

 

Small new 

schools and 

STEM 

Academies 

49 1.94 61 2.17 0.22 0.22 1.01 + 
 

Comprehen-

sive schools 
240 1.59 348 1.82 0.24 0.09 2.55* + 0.45 

STEM 

Presence 

All schools 330 2.54 450 2.84 0.31 0.14 2.20* + 0.43 

Anchor 

schools 
46 3.01 45 3.35 0.34 0.23 1.50 + 

 

Small new 

schools and 

STEM 

Academies 

49 2.96 61 2.95 -0.02 0.12 -0.13 - 
 

Comprehen-

sive schools 
235 2.35 344 2.76 0.40 0.16 2.57* + 0.58 
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Scale 

School 

Type 

Responses 

First 
Responses Second Change 

n 
Average 

Response n 
Average 

Response 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Extra STEM 

All schools 332 3.24 448 3.70 0.46 0.23 1.99* + 0.21 

Anchor 

schools 
46 3.40 45 3.86 0.45 0.60 0.75 + 

 
Small new 

schools and 

STEM 

Academies 

49 2.94 61 3.72 0.78 0.51 1.52 + 
 

Comprehen-

sive schools 
237 3.27 342 3.67 0.40 0.29 1.38 + 

 

Rigor 

All schools 306 3.38 416 3.55 0.18 0.09 1.88 + 
 

Anchor 

schools 
43 3.76 41 3.94 0.18 0.11 1.57 + 

 
Small new 

schools and 

STEM 

Academies 

44 3.51 58 3.73 0.22 0.11 2.03* + 0.29 

Comprehen-

sive schools 
219 3.27 317 3.47 0.20 0.10 1.95 + 

 

Team Work 

All schools 305 3.92 416 4.08 0.17 0.11 1.53 + 
 

Anchor 

schools 
43 4.37 41 4.31 -0.06 0.13 -0.47 - 

 

Small new 

schools and 

STEM 

Academies 

44 3.96 58 4.30 0.34 0.14 2.42* + 0.38 

Comprehen-

sive schools 
218 3.82 317 4.01 0.19 0.11 1.71 + 

 

CIF 

All schools 306 2.89 411 3.01 0.12 0.06 1.96 + 
 

Anchor 

schools 
43 3.10 41 3.23 0.13 0.13 1.00 + 

 

Small new 

schools and 

STEM 

Academies 

45 2.98 58 3.17 0.20 0.18 1.11 + 
 

Comprehen-

sive schools 
218 2.83 312 2.95 0.12 0.06 2.00* + 0.20 

Mathematics 

Procedural 

All schools 52 3.19 69 3.28 0.09 0.11 0.79 + 
 

Anchor 

schools 
9 3.36 7 3.36 0.00 0.25 -0.02 --- 

 

Small new 

schools and 

STEM 

Academies 

8 2.97 9 2.97 0.00 0.28 0.01 --- 
 

Comprehen-

sive schools 
35 3.20 53 3.32 0.12 0.13 0.94 + 
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Scale 

School 

Type 

Responses 

First 
Responses Second Change 

n 
Average 

Response n 
Average 

Response 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Mathematics 

Conceptual 

All schools 52 3.65 69 3.69 0.04 0.10 0.37 + 
 

Anchor 

schools 
9 3.68 7 3.98 0.30 0.20 1.52 + 

 
Small new 

schools and 

STEM 

Academies 

8 3.92 9 3.89 -0.03 0.08 -0.37 - 
 

Comprehen-

sive schools 
35 3.59 53 3.62 0.03 0.12 0.26 + 

 

Science 

Procedural 

All schools 41 3.37 62 3.33 -0.03 0.11 -0.31 - 
 

Anchor 

schools 
7 3.29 8 3.25 -0.04 0.33 -0.11 - 

 
Small new 

schools and 

STEM 

Academies 

8 3.33 11 3.15 -0.18 0.28 -0.66 - 
 

Comprehen-

sive schools 
26 3.40 43 3.40 0.00 0.13 -0.02 --- 

 

Science 

Conceptual 

All schools 41 3.24 62 3.37 0.13 0.11 1.21 + 
 

Anchor 

schools 
7 3.23 8 3.60 0.37 0.25 1.46 + 

 
Small new 

schools and 

STEM 

Academies 

8 3.60 11 3.47 -0.13 0.14 -0.90 - 
 

Comprehen-

sive schools 
26 3.14 43 3.31 0.17 0.11 1.56 + 

 

Technology 

Use 

All schools 308 3.30 414 3.60 0.29 0.16 1.82 + 
 

Anchor 

schools 
44 3.89 42 4.40 0.51 0.44 1.17 + 

 

Small new 

schools and 

STEM 

Academies 

44 3.53 58 3.72 0.19 0.22 0.87 + 
 

Comprehen-

sive schools 
220 3.14 314 3.47 0.33 0.14 2.32* + 0.34 

Meetings 

All schools 306 2.30 418 2.80 0.50 0.25 2.03* + 0.51 

Anchor 

schools 
44 2.91 43 3.21 0.29 0.17 1.70 + 

 

Small new 

schools and 

STEM 

Academies 

43 2.89 58 2.80 -0.08 0.27 -0.32 - 
 

Comprehen-

sive schools 
219 2.06 317 2.74 0.68 0.29 2.35* + 0.74 
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Scale 

School 

Type 

Responses 

First 
Responses Second Change 

n 
Average 

Response n 
Average 

Response 

Second-

First Cluster-

Adjusted 

SE t Trend d 
Average 

Response 

Relationships 

All schools 309 2.98 419 3.00 0.02 0.09 0.20 + 
 

Anchor 

schools 
44 3.45 43 3.42 -0.03 0.10 -0.32 - 

 

Small new 

schools and 

STEM 

Academies 

43 2.94 58 3.03 0.09 0.24 0.36 + 
 

Comprehen-

sive schools 
222 2.89 318 2.93 0.04 0.08 0.52 + 

 

Note: * indicates difference is statistically significant at the 0.05 level
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First vs Second Survey Analyses on Single Items 

Table D2. Professional Development 

Item School Type 

Responses First Survey Responses Second Survey Change 

n 
Haven’t Yet 

Participated 

Participated 

Once 

Participated 

2-5 Times 

Participated 

More than 5 

Times 

2-5 

Times 

+ More 

than 5 n 
Haven’t Yet 

Participated 

Participated 

Once 

Participated 

2-5 Times 

Participated 

More than 5 

Times 

2-5 

Times 

+ More 

than 5 

Second -First  

2-5 Times + 

More than 5 

Online 

collaboration 

with other 

schools 

through 

Edmodo 

All schools 332 71% 7% 14% 8% 22% 452 72% 10% 12% 6% 18% -4% 

Anchor schools 45 44% 20% 31% 4% 35% 45 56% 7% 27% 11% 38% 3% 

Small new 

schools and 

STEM 

Academies 

49 61% 2% 14% 22% 36% 61 57% 13% 23% 7% 30% -6% 

Comprehensive 

schools 
238 78% 6% 11% 5% 16% 346 76% 10% 8% 6% 14% -2% 

Face-to-face 

collaboration 

with other 

schools at 

STEM 

Network 

events 

All schools 333 56% 12% 22% 10% 32% 448 52% 15% 21% 12% 33% 1% 

Anchor schools 45 27% 9% 47% 18% 65% 44 36% 14% 27% 23% 50% -15% 

Small new 

schools and 

STEM 

Academies 

48 33% 15% 42% 10% 52% 61 25% 18% 38% 20% 58% 6% 

Comprehensive 

schools 
240 65% 13% 13% 9% 22% 343 59% 15% 17% 9% 26% 4% 

Workshops 

or 

professional 

development 

offered by 

NC New 

Schools 

Project 

All schools 332 14% 22% 44% 19% 63% 452 14% 14% 37% 35% 72% 9% 

Anchor schools 46 9% 20% 37% 35% 72% 44 14% 16% 25% 45% 70% -2% 

Small new 

schools and 

STEM 

Academies 

49 2% 20% 63% 14% 77% 61 7% 7% 46% 41% 87% 10% 

Comprehensive 

schools 
237 18% 23% 41% 17% 58% 347 16% 15% 36% 33% 69% 11% 
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Item School Type 

Responses First Survey Responses Second Survey Change 

n 
Haven’t Yet 

Participated 

Participated 

Once 

Participated 

2-5 Times 

Participated 

More than 5 

Times 

2-5 

Times 

+ More 

than 5 n 
Haven’t Yet 

Participated 

Participated 

Once 

Participated 

2-5 Times 

Participated 

More than 5 

Times 

2-5 

Times 

+ More 

than 5 

Second -First  

2-5 Times + 

More than 5 

Instructional 

coaching 

from the 

STEM 

network 

coaches 

All schools 333 30% 22% 32% 16% 48% 446 19% 15% 30% 36% 66% 18%* 

Anchor schools 46 17% 17% 28% 37% 65% 45 11% 13% 29% 47% 76% 11% 

Small new 

schools and 

STEM 

Academies 

49 24% 16% 33% 27% 60% 61 11% 16% 26% 46% 72% 12% 

Comprehensive 

schools 
238 34% 24% 33% 10% 43% 340 21% 15% 31% 33% 64% 21%* 

Site visit(s) 

to other 

North 

Carolina 

schools 

All schools 332 70% 15% 14% 2% 16% 450 65% 14% 16% 5% 21% 5% 

Anchor schools 46 46% 20% 30% 4% 34% 45 40% 27% 31% 2% 33% -1% 

Small new 

schools and 

STEM 

Academies 

49 57% 22% 20% 0% 20% 61 51% 21% 23% 5% 28% 8% 

Comprehensive 

schools 
237 77% 12% 9% 2% 11% 344 71% 11% 13% 5% 18% 7% 

Site visit(s) 

to national 

model 

schools 

All schools 332 88% 8% 3% 1% 4% 446 82% 9% 7% 2% 9% 5% 

Anchor schools 45 73% 13% 9% 4% 13% 43 74% 14% 12% 0% 12% -1% 

Small new 

schools and 

STEM 

Academies 

50 74% 22% 2% 2% 4% 60 70% 20% 10% 0% 10% 6% 

Comprehensive 

schools 
237 93% 4% 2% 0% 2% 343 85% 7% 6% 2% 8% 6%* 
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Item School Type 

Responses First Survey Responses Second Survey Change 

n 
Haven’t Yet 

Participated 

Participated 

Once 

Participated 

2-5 Times 

Participated 

More than 5 

Times 

2-5 

Times 

+ More 

than 5 n 
Haven’t Yet 

Participated 

Participated 

Once 

Participated 

2-5 Times 

Participated 

More than 5 

Times 

2-5 

Times 

+ More 

than 5 

Second -First  

2-5 Times + 

More than 5 

Peer school 

reviews 

All schools 332 72% 18% 8% 1% 9% 445 71% 14% 11% 3% 14% 5% 

Anchor schools 46 65% 22% 11% 2% 13% 45 53% 27% 16% 4% 20% 7% 

Small new 

schools and 

STEM 

Academies 

50 74% 16% 8% 2% 10% 60 70% 20% 10% 0% 10% 0% 

Comprehensive 

schools 
236 73% 18% 8% 1% 9% 340 74% 11% 11% 4% 15% 6%* 

Project 

curriculum 

development 

related to the 

STEM theme 

or the Grand 

Challenges 

for 

Engineering  

All schools 333 65% 18% 12% 5% 17% 445 56% 17% 19% 8% 27% 10% 

Anchor schools 46 37% 28% 17% 17% 34% 43 37% 19% 23% 21% 44% 10% 

Small new 

schools and 

STEM 

Academies 

49 33% 35% 27% 6% 33% 61 34% 28% 30% 8% 38% 5% 

Comprehensive 

schools 
238 77% 13% 8% 2% 10% 341 62% 14% 17% 7% 24% 14%* 

Collabora-

tions with 

business/ 

community 

partners 

related to 

STEM 

(example: 

Externships) 

All schools 333 81% 10% 7% 2% 9% 449 57% 16% 17% 9% 26% 17%* 

Anchor schools 45 60% 11% 18% 11% 29% 45 18% 20% 33% 29% 62% 33%* 

Small new 

schools and 

STEM 

Academies 

50 70% 20% 10% 0% 10% 61 38% 21% 31% 10% 41% 31%* 

Comprehensive 

schools 
238 87% 8% 4% 1% 5% 343 66% 15% 13% 7% 20% 15%* 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table D3. Usefulness of Professional Development and Coaching 

Item School Type 

Responses First Survey Responses Second Survey Change 

n 

Not 

Helpful 

at All 

Only a 

Little 

Helpful 

Somewhat 

Helpful 

Very 

Helpful 

Somewhat 

+ Very 

Helpful n 

Not 

Helpful 

at All 

Only a 

Little 

Helpful 

Somewhat 

Helpful 

Very 

Helpful 

Somewhat 

+ Very 

Helpful 

Second -First 

Somewhat + 

Very 

Helpful 

Professional 

Develop-

ment 

Workshops 

All schools -- -- -- -- -- -- 369 11% 22% 41% 26% 67% -- 

Anchor schools -- -- -- -- -- -- 36 3% 11% 50% 36% 86% -- 

Small new 

schools and 

STEM 

Academies 

-- -- -- -- -- -- 52 12% 19% 35% 35% 70% -- 

Comprehensive 

schools 
-- -- -- -- -- -- 281 12% 23% 41% 23% 64% -- 

Coaching 

All schools -- -- -- -- -- -- 379 8% 19% 45% 28% 73% -- 

Anchor schools -- -- -- -- -- -- 37 0% 11% 43% 46% 89% -- 

Small new 

schools and 

STEM 

Academies 

-- -- -- -- -- -- 54 4% 13% 50% 33% 83% -- 

Comprehensive 

schools 
-- -- -- -- -- -- 288 10% 21% 44% 25% 69% -- 
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Table D4. STEM Classes Offered 

Item School Type 

Responses First Survey Responses Second Survey Change 

n Yes No 

I Don’t 

Know n Yes No 

I Don’t 

Know 

Second -First 

Yes 

Engineering 

Design 

All schools 321 18% 53% 29% 379 50% 26% 23% 32%* 

Anchor schools 41 37% 46% 17% 41 73% 12% 15% 36% 

Small new 

schools and 

STEM 

Academies 

48 42% 42% 17% 60 53% 33% 13% 11% 

Comprehensive 

schools 
232 9% 57% 34% 332 47% 27% 26% 38%* 

Technology or 

Programming 

All schools 321 57% 21% 22% 379 68% 16% 16% 11%* 

Anchor schools 41 54% 37% 10% 38 68% 16% 16% 14% 

Small new 

schools and 

STEM 

Academies 

47 60% 28% 13% 61 74% 16% 10% 14% 

Comprehensive 

schools 
233 57% 17% 26% 335 66% 16% 17% 9%* 

Health 

Sciences 

All schools 324 59% 21% 19% 379 74% 15% 12% 15% 

Anchor schools 42 52% 45% 2% 41 32% 56% 12% -20% 

Small new 

schools and 

STEM 

Academies 

49 65% 29% 6% 58 74% 17% 9% 9% 

Comprehensive 

schools 
233 59% 15% 25% 335 79% 9% 12% 20% 
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Item School Type 

Responses First Survey Responses Second Survey Change 

n Yes No 

I Don’t 

Know n Yes No 

I Don’t 

Know 

Second -First 

Yes 

Energy and 

Sustainability 

All schools 314 13% 57% 30% 379 24% 46% 31% 11% 

Anchor schools 39 18% 62% 21% 38 24% 58% 18% 6% 

Small new 

schools and 

STEM 

Academies 

47 45% 43% 13% 57 49% 33% 18% 4% 

Comprehensive 

schools 
228 6% 59% 36% 318 19% 46% 34% 13% 

Biotechnology 

and 

Agriscience 

All schools 318 46% 29% 25% 379 59% 21% 20% 13% 

Anchor schools 40 28% 63% 10% 41 32% 49% 20% 4% 

Small new 

schools and 

STEM 

Academies 

44 34% 57% 9% 56 34% 43% 23% 0% 

Comprehensive 

schools 
234 52% 18% 31% 330 66% 14% 20% 14% 

Aerospace 

Advanced 

Manufacturing 

or Security 

All schools 312 2% 70% 28% 379 9% 57% 34% 7%* 

Anchor schools 40 5% 73% 23% 40 23% 50% 28% 18% 

Small new 

schools and 

STEM 

Academies 

43 5% 81% 14% 57 18% 54% 28% 13% 

Comprehensive 

schools 
229 1% 67% 32% 322 6% 58% 36% 5%* 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table D5. Mathematics Teachers’ Emphasis in Instruction 

Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n 
No 

Emphasis 

Minimal 

Emphasis 

Moderate 

Emphasis 

Heavy 

Emphasis 

Moderate 

+ Heavy 

Emphasis n 
No 

Emphasis 

Minimal 

Emphasis 

Moderate 

Emphasis 

Heavy 

Emphasis 

Moderate 

+ Heavy 

Emphasis 

Second -First 

Moderate + 

Heavy 

Emphasis 

Increasing 

students’ 

interest in 

mathematics 

All schools 51 0% 6% 49% 45% 94% 69 0% 1% 45% 54% 99% 5% 

Anchor schools 8 0% 0% 63% 38% 100% 7 0% 0% 0% 100% 100% -1% 

Small new 

schools and 

STEM 

Academies 

9 0% 0% 56% 44% 100% 9 0% 0% 44% 56% 100% 0% 

Comprehensive 

schools 
34 0% 9% 44% 47% 91% 53 0% 2% 51% 47% 98% 7% 

Teaching 

students 

about the 

history and 

nature of 

mathematics 

All schools 51 24% 45% 24% 8% 32% 69 9% 35% 43% 13% 56% 24%* 

Anchor schools 8 0% 50% 38% 13% 51% 7 0% 29% 71% 0% 71% 20% 
Small new 

schools and 

STEM 

Academies 

8 25% 38% 25% 13% 38% 9 11% 56% 22% 11% 33% -5% 

Comprehensive 

schools 
35 29% 46% 20% 6% 26% 53 9% 32% 43% 15% 58% 32%* 

Teaching 

students 

how to 

apply 

mathematics 

in business 

and industry 

All schools 51 6% 35% 37% 22% 59% 69 0% 19% 52% 29% 81% 22%* 

Anchor schools 8 0% 13% 75% 13% 88% 7 0% 0% 57% 43% 100% 12% 
Small new 

schools and 

STEM 

Academies 

8 0% 25% 50% 25% 75% 9 0% 22% 56% 22% 78% 3% 

Comprehensive 

schools 
35 9% 43% 26% 23% 49% 53 0% 21% 51% 28% 79% 30%* 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table D6. Science Teachers’ Emphasis in Instruction 

Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n 
No 

Emphasis 

Minimal 

Emphasis 

Moderate 

Emphasis 

Heavy 

Emphasis 

Moderate + 

Heavy 

Emphasis n 
No 

Emphasis 

Minimal 

Emphasis 

Moderate 

Emphasis 

Heavy 

Emphasis 

Moderate 

+ Heavy 

Emphasis 

Second -First 

Moderate + 

Heavy 

Emphasis 

Increasing 

students’ 

interest in 

science 

All schools 41 0% 7% 41% 51% 92% 62 0% 2% 40% 58% 98% 6% 

Anchor schools 7 0% 0% 57% 43% 100% 8 0% 0% 25% 75% 100% 0% 

Small new 

schools and 

STEM 

Academies 

8 0% 0% 25% 75% 100% 11 0% 0% 45% 55% 100% 0% 

Comprehensive 

schools 
26 0% 12% 42% 46% 88% 43 0% 2% 42% 56% 98% 10% 

Teaching 

students 

about the 

applications 

of science 

in business 

and 

industry 

All schools 41 0% 27% 41% 32% 73% 61 3% 11% 56% 30% 86% 13% 

Anchor schools 7 0% 29% 14% 57% 71% 8 0% 13% 63% 25% 88% 17% 

Small new 

schools and 

STEM 

Academies 

8 0% 0% 63% 38% 100% 11 0% 9% 55% 36% 91% -9% 

Comprehensive 

schools 
26 0% 35% 42% 23% 65% 42 5% 12% 55% 29% 84% 19% 

Teaching 

students 

about the 

history and 

nature of 

science 

All schools 41 2% 27% 39% 32% 71% 61 2% 20% 52% 26% 78% 7% 

Anchor schools 7 0% 29% 43% 29% 72% 8 0% 13% 50% 38% 88% 16% 

Small new 

schools and 

STEM 

Academies 

8 0% 13% 50% 38% 88% 11 0% 45% 45% 9% 54% -34% 

Comprehensive 

schools 
26 4% 31% 35% 31% 66% 42 2% 14% 55% 29% 84% 18% 
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Table D7. Frequency of Technology Use 

Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily 

Second -First 

Weekly + 

Daily 

Students use a 

variety of 

technologies 

e.g. 

productivity 

visualization 

research and 

communication 

tools 

All schools 306 4% 6% 21% 41% 28% 69% 413 1% 3% 20% 43% 33% 76% 7% 

Anchor schools 42 5% 2% 10% 26% 57% 83% 42 0% 0% 5% 29% 67% 96% 13% 

Small new 

schools and 

STEM 

Academies 

44 0% 2% 18% 50% 30% 80% 58 0% 0% 26% 48% 26% 74% -6% 

Comprehensive 

schools 
220 4% 8% 24% 41% 23% 64% 313 2% 4% 21% 43% 30% 73% 9% 

Students use 

technology 

during the 

school day to 

communicate 

and collaborate 

with others 

beyond the 

classroom 

All schools 306 24% 11% 14% 22% 30% 52% 411 17% 9% 16% 27% 32% 59% 7% 

Anchor schools 43 14% 7% 2% 23% 53% 76% 42 2% 0% 5% 24% 69% 93% 17% 

Small new 

schools and 

STEM 

Academies 

44 16% 9% 11% 36% 27% 63% 58 5% 5% 22% 45% 22% 67% 4% 

Comprehensive 

schools 
219 27% 12% 16% 19% 26% 45% 311 21% 11% 16% 23% 29% 52% 7% 
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Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily 

Second -First 

Weekly + 

Daily 

Students use 

technology to 

access online 

resources and 

information as 

a part of 

classroom or 

homework 

activities 

All schools 303 6% 8% 21% 30% 34% 64% 413 2% 5% 17% 38% 37% 75% 11% 

Anchor schools 43 5% 5% 9% 16% 65% 81% 41 0% 0% 0% 22% 78% 100% 19% 

Small new 

schools and 

STEM 

Academies 

44 0% 7% 14% 34% 45% 79% 58 0% 3% 10% 50% 36% 86% 7% 

Comprehensive 

schools 
216 8% 8% 25% 32% 26% 58% 314 3% 6% 21% 38% 32% 70% 12% 

Students use 

the same kinds 

of tools that 

professional 

researchers 

use e.g. 

simulations 

databases 

satellite 

imagery 

All schools 305 35% 19% 19% 18% 9% 27% 410 23% 14% 23% 26% 14% 40% 13%* 

Anchor schools 43 21% 12% 19% 26% 23% 49% 42 0% 7% 19% 43% 31% 74% 25% 

Small new 

schools and 

STEM 

Academies 

44 23% 18% 32% 20% 7% 27% 58 14% 17% 28% 36% 5% 41% 14% 

Comprehensive 

schools 
218 41% 20% 17% 16% 6% 22% 310 27% 15% 23% 21% 13% 34% 12%* 
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Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily 

Second -First 

Weekly + 

Daily 

Students work 

on technology-

enhanced 

projects that 

approach real-

world 

applications of 

technology 

All schools 303 24% 20% 24% 21% 11% 32% 412 15% 19% 25% 26% 16% 42% 10% 

Anchor schools 42 14% 2% 26% 29% 29% 58% 41 7% 7% 15% 29% 41% 70% 12% 

Small new 

schools and 

STEM 

Academies 

42 12% 26% 31% 21% 10% 31% 58 7% 16% 38% 31% 9% 40% 9% 

Comprehensive 

schools 
219 28% 23% 22% 19% 8% 27% 313 17% 21% 23% 25% 14% 39% 12% 

Students use 

technology to 

help solve 

problems 

All schools 302 7% 11% 21% 31% 30% 61% 413 5% 8% 18% 35% 33% 68% 7% 

Anchor schools 43 5% 5% 5% 30% 56% 86% 42 0% 0% 7% 24% 69% 93% 7% 

Small new 

schools and 

STEM 

Academies 

42 2% 10% 19% 38% 31% 69% 58 2% 3% 21% 40% 34% 74% 5% 

Comprehensive 

schools 
217 8% 12% 24% 29% 25% 54% 313 6% 10% 19% 36% 28% 64% 10% 

Students use 

technology to 

support higher-

order thinking 

e.g. analysis 

synthesis and 

evaluation of 

ideas and 

information 

All schools 303 12% 12% 23% 32% 20% 52% 410 5% 9% 22% 39% 25% 64% 12% 

Anchor schools 42 7% 7% 7% 29% 50% 79% 42 2% 0% 7% 31% 60% 91% 12% 

Small new 

schools and 

STEM 

Academies 

44 5% 11% 25% 48% 11% 59% 57 0% 4% 23% 47% 26% 73% 14% 

Comprehensive 

schools 
217 14% 13% 26% 30% 16% 46% 311 6% 11% 24% 39% 20% 59% 13% 
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Item 

School 

Type 

Responses First Survey Responses Second Survey Change 

n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily n Never 

Once per 

Semester Monthly Weekly Daily 

Weekly 

+ Daily 

Second -First 

Weekly + 

Daily 

Students use 

technology to 

create new 

ideas and 

representations 

of information 

All schools 304 12% 13% 27% 29% 18% 47% 408 6% 12% 25% 37% 21% 58% 11% 

Anchor schools 43 9% 5% 14% 26% 47% 73% 42 0% 2% 7% 33% 57% 90% 17% 

Small new 

schools and 

STEM 

Academies 

44 5% 11% 32% 36% 16% 52% 58 0% 10% 26% 47% 17% 64% 12% 

Comprehensive 

schools 
217 14% 15% 29% 29% 13% 42% 308 8% 13% 27% 35% 17% 52% 10% 

Note: * indicates difference is statistically significant at the 0.05 level 
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Table D8. STEM Course Offerings by School Theme 

Item School Type 

Responses First Survey Responses Second Survey Change 

n Yes No 

I Don’t 

Know n Yes No 

I Don’t 

Know 

Second -First 

Yes 

Engineering 

Design 

Aerospace, 

Advanced 

Manufacturing 

& Security 

14 79% 21% 0% 59 73% 17% 10% -6%* 

Health & Life 

Sciences 
77 19% 56% 25% 66 26% 39% 35% 6% 

Energy & 

Sustainability 
26 65% 23% 12% 81 81% 4% 15% 16% 

Biotechnology 

& Agriscience 
204 7% 59% 34% 227 41% 33% 26% 34%* 

Technology or 

Programming 

Aerospace, 

Advanced 

Manufacturing 

& Security 

14 71% 29% 0% 56 77% 5% 18% 5% 

Health & Life 

Sciences 
75 47% 32% 21% 68 56% 22% 22% 9%* 

Energy & 

Sustainability 
27 81% 11% 7% 81 86% 2% 11% 5% 

Biotechnology 

& Agriscience 
205 56% 18% 26% 229 62% 22% 16% 6% 

Health 

Sciences 

Aerospace, 

Advanced 

Manufacturing 

& Security 

13 15% 85% 0% 55 60% 22% 18% 45% 

Health & Life 

Sciences 
79 62% 23% 15% 70 86% 4% 10% 24% 

Energy & 

Sustainability 
26 50% 42% 8% 79 65% 24% 11% 15% 

Biotechnology 

& Agriscience 
206 62% 15% 24% 230 77% 13% 11% 15% 
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Item School Type 

Responses First Survey Responses Second Survey Change 

n Yes No 

I Don’t 

Know n Yes No 

I Don’t 

Know 

Second -First 

Yes 

Energy and 

Sustainability 

Aerospace, 

Advanced 

Manufacturing 

& Security 

13 8% 92% 0% 51 24% 43% 33% 16% 

Health & Life 

Sciences 
74 27% 42% 31% 63 32% 37% 32% 5% 

Energy & 

Sustainability 
25 44% 48% 8% 78 62% 23% 15% 18%* 

Biotechnology 

& Agriscience 
202 4% 61% 35% 221 9% 57% 35% 4% 

Biotechnology 

and 

Agriscience 

Aerospace, 

Advanced 

Manufacturing 

& Security 

13 8% 92% 0% 51 41% 31% 27% 33% 

Health & Life 

Sciences 
71 18% 55% 27% 64 20% 45% 34% 2% 

Energy & 

Sustainability 
26 50% 42% 8% 78 58% 24% 18% 8% 

Biotechnology 

& Agriscience 
208 58% 13% 28% 234 74% 11% 16% 15% 

Aerospace, 

Advanced 

Manufacturing, 

or Security 

Aerospace, 

Advanced 

Manufacturing 

& Security 

13 23% 62% 15% 56 27% 34% 39% 4% 

Health & Life 

Sciences 
71 0% 73% 27% 64 5% 55% 41% -5% 

Energy & 

Sustainability 
25 8% 72% 20% 76 18% 50% 32% 10% 

Biotechnology 

& Agriscience 
203 1% 68% 31% 223 3% 65% 32% 2%* 

Note: * indicates difference is statistically significant at the 0.05 level 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact Information: 

Please direct all inquiries to Nina Arshavsky 

narshavs@serve.org 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

© 2014 Consortium for Educational Research and Evaluation–North Carolina 

mailto:narshavs@serve.org

