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EXECUTIVE SUMMARY 
 

The Louisiana Math and Science Teacher Institute (LaMSTI) establishes a special track of the Louisiana 
State University (LSU) Master of Natural Science (MNS) program. Offering specializations in 
mathematics, physical sciences, and biological sciences, the project focuses on aspects of science, 
technology, engineering, and mathematics (STEM) knowledge that are critical for high-quality teaching. 
LaMSTI also seeks to develop the skills and orientations that practicing middle and high school teachers 
need to serve as leaders among their peers. The ultimate goal of LaMSTI is to increase student learning 
in mathematics and science by addressing the five key features of the National Science Foundation (NSF) 
Math and Science Partnership (MSP) program: (1) partnership; (2) teacher quality, quantity and 
diversity; (3) quality courses and curricula; (4) evidence-based design; and (5) sustainability. 
 
LaMSTI is led by the LSU Cain Center along with core partners, East Baton Rouge Parish School System 
and Iberville Parish School System, and is funded as an NSF MSP Institute Partnership grant. The project 
builds on and reflects ongoing communication with partner districts and schools to meet identified 
needs. The fourth of four cohorts of teachers joined the project in 2013. Cohort sizes range between 22 
and 26 teachers and each cohort includes an approximately equal number of participants focused on 
mathematics and on science. Exceeding initial recruitment goals, two additional cohorts with a total of 
19 mathematics participants were recruited in 2014 and 2015. 
 
RMC Research conducted an external evaluation designed to measure progress toward LaMSTI goals 
and objectives, providing evidence of project impact and generating formative feedback about project 
strengths and areas that call for improvement. The evaluation includes analysis of data from participant 
surveys; content knowledge assessments in mathematics and science; course evaluations; interviews 
and focus groups with participants, project leadership, and course instructors; observation of LaMSTI 
courses; document review; and student achievement data. 
 

FINDINGS 
 
Findings in this evaluation report are based on data collected during the period from October 1, 2013 
through September 30, 2015 and focus on the experiences of LaMSTI participants in in Cohorts 3, 4, 5, 
and 6. 
 
LaMSTI exceeded goals for participant recruitment and most participants completed the program. 
Subsequent to recruiting the fourth cohort of participants in 2013, LaMSTI used funds saved from prior 
years and supplementary funds from participating districts to recruit an additional 21 participants who 
attended LaMSTI courses in summer 2014 and 2015. A total of 120 participants were recruited to 
participate in the project, exceeding recruitment goals by 25%. Among the initially targeted 96 
participants, 79 (82%) completed the program. Seven additional participants were expected to complete 
the program (hopefully by the end of 2015), for a projected overall completion rate of 90%. 
 
Satisfaction with course quality among participants was high. Participant course evaluations showed 
high average ratings of course quality, instructor effectiveness, and course outcomes. Especially high 
were ratings of the extent to which participants learned from their peers during LaMSTI courses and the 
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extent to which instructors had deep subject-area knowledge and were available for discussion and 
consultation. Comments in participant focus groups about the quality of LaMSTI courses and course 
instructors were very positive, emphasizing high instructor content knowledge, instructor commitment 
to supporting student growth, and collegial relationships with instructors. 
 
Participants and course instructors provided recommendations for LaMSTI implementation. While 
most comments about implementation were positive, participants and course instructors also provided 
specific recommendations for improving the project. Suggestions included providing additional clarity 
and consistency related to program expectations, soliciting more support from school leaders, and 
making participants more accountable to program expectations. 
 
LaMSTI continued to establish and maintain partnerships in support of project goals. LaMSTI project 
leaders continued to maintain connections with administrators at partner districts to ensure ongoing 
support. New partnerships were created and existing ones were maintained, with a focus on ways to 
sustain LaMSTI activities. Project leaders and nearly all course instructors had favorable perceptions 
about partnership experiences with K-12 schools through LaMSTI. 
 
Professional community was recognized as being supported by participation in LaMSTI. Participants, 
course instructors, and project leaders suggested that participation in LaMSTI led to increased 
collaboration among participants and development of professional community. Course instructors and 
participants described development of teachers’ sense of professional community as one of the most 
valuable aspects of LaMSTI. Participants presented a mixed picture of the nature and extent of the 
support that they received in their K-12 schools. 
 
Participant content knowledge improved after participation in LaMSTI. Knowledge of Algebra for 
Teaching (KAT) assessment scores increased among mathematics Cohort 3 and Cohort 4 participants 
after participating in LaMSTI, with a statistically significant gain in the area of Teaching Knowledge of 
Mathematics among Cohort 3 participants. Cohort 3 science participant average scores on the 
Misconceptions-Oriented Standards-Based Assessment Resources for Teachers (MOSART) in physics also 
increased after participating in LaMSTI. In focus groups and on course evaluation forms, participants 
described having gained more confidence in mastery of mathematics and science content and felt that 
they could hold students to higher standards. 
 
Participant ratings of preparedness and efficacy for teaching mathematics and science increased after 
participation in LaMSTI. Cohort 3 and Cohort 4 participant ratings of preparedness and efficacy for 
teaching increased across all indicators. Increases on the preparedness to teach measure were 
statistically significant for mathematics participants in Cohort 3 and for science participants in Cohorts 3 
and 4. 
 
There was little change in participant ratings of engagement in professional learning activities. Based 
on survey ratings, there was little change in overall participation in professional learning activities, such 
as discussing teaching with colleagues, among Cohort 3 and 4 participants after participating in LaMSTI. 
On average, participants reported that they engaged in these activities “fairly often” both before and 
after participation. 
 
Participants assumed leadership roles and affected change in their schools. After participating in 
LaMSTI, participants in Cohorts 3 and 4 reported greater engagement in leadership roles and activities. 
Participants described several ways in which they took on, or planned to take on, leadership roles within 
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schools and districts as a result of their participation in LaMSTI, including increased responsibility within 
their departments and greater ability to support their colleagues. Several respondents said they were 
teaching higher level or college courses, writing curricula, considering an instructional leadership 
position, or planning to pursue a doctoral degree. 
 
Participants reported increases on some dimensions of professional capital. Among mathematics and 
science participants in Cohorts 3 and 4, average overall ratings of professional capital (i.e., the social, 
cultural, and symbolic capital associated with the role of an educator)1 increased slightly. Participants 
reported that participation in LaMSTI helped them to gain attention and trust from administrators and 
increased their confidence in their own work. Both science and mathematics participants reported that 
LaMSTI provided them with opportunities they would not have had otherwise, such as the ability to 
acquire a Master’s degree. 
 
Participants reported a range of changes in their classroom practice as a result of participating in 
LaMSTI. Participants in Cohorts 3 and 4 increased their use of various teaching strategies after 
participating in LaMSTI. Among mathematics participants, increases were largest for the frequency with 
which they helped students see connections between mathematics and other disciplines and used open-
ended questions. Among science participants, increases were largest for the frequency with which they 
used open-ended questions, required students to explain their reasoning, encouraged students to 
communicate mathematically, encouraged students to explore alternative methods for solutions, and 
helped students see connections between mathematics and other disciplines. In focus groups, science 
participants emphasized increased use of active learning strategies and mathematics participants 
mentioned engaging in different ways of thinking and explanation, increased focus on student 
misconceptions, and increased empathy for students as learners. 
 
LaMSTI participants’ mathematics and science value-added model (VAM) scores increased more than 
those of matched comparison teachers. On average, increases in LaMSTI participant VAM scores in 
mathematics were significantly larger than those for non-participants during the period between spring 
2011 and spring 2014. Increases in VAM scores in science were significantly larger among Cohort 4 
LaMSTI participants than among non-participants. 
 
Participants reported that they saw or expected to see improvement in student performance. 
Participants were nearly unanimous in their estimation that their involvement in LaMSTI had positive 
impacts on student performance. Reports of positive outcomes for students included improved 
achievement in mathematics and science, greater interest in class participation, increased 
communication among students, improved understanding of interdisciplinary topics, increased 
confidence, and greater interest in course grades. 
 
LaMSTI made progress in developing and disseminating project information. LaMSTI project leadership 
and course instructors described several knowledge development and dissemination activities related to 
LaMSTI that were undertaken in 2014 and 2015. Knowledge development activities included 
development of participant professional biographies, a study of participant theses, development of a 
participant database and course evaluation guidance, and other ongoing research activities. Project 

                                                 
1 As avenues for fostering effective leadership, LaMSTI seeks to improve the social, cultural, and symbolic capital of teachers. 
For example, the project seeks to foster participant: (1) social capital by improving participant connectedness to professional 
community; (2) cultural capital by improving participant ability to participate in conversations about STEM subjects and 
teaching; and (3) symbolic capital by conferring a credential and the prestige associated with participation in the project. 
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leaders and course instructors also described several dissemination activities related to LaMSTI that 
were undertaken in 2014 and 2015. Dissemination activities included participant theses distributed via 
the LSU Electronic Thesis and Dissertation Library website, efforts to document project activities using 
video, and conference presentations and manuscript development. 
 
LaMSTI made substantial progress with plans to institutionalize and sustain the project. Efforts to 
institutionalize LaMSTI activities through development of new courses and a certificate program were 
described by project leaders and course instructors. Course instructors also described ways that 
participation in LaMSTI has affected their work, leading them to use active learning techniques and 
interdisciplinary lessons more frequently and to better understand mathematics and science teaching at 
the high school level. 
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1. INTRODUCTION 
 

This section provides background information about the Louisiana Math and Science Teacher Institute 
(LaMSTI) project along with a logic model that provides a visual representation of key project 
components and expected outcomes. 
 

1.1 BACKGROUND 
 
The Louisiana Math and Science Teacher Institute (LaMSTI) establishes a special track of the Louisiana 
State University (LSU) Master of Natural Science (MNS) program. Offering specializations in 
mathematics, physical sciences, and biological sciences, the project focuses on aspects of science, 
technology, engineering, and mathematics (STEM) knowledge that are critical for high-quality teaching. 
LaMSTI also seeks to develop the skills and orientations that practicing middle and high school teachers 
need in order to serve as leaders among their peers. The ultimate goal of LaMSTI is to increase student 
learning in mathematics and science by addressing the five key features of the National Science 
Foundation (NSF) Math and Science Partnership (MSP) program: (1) partnership; (2) teacher quality, 
quantity and diversity; (3) quality courses and curricula; (4) evidence-based design; and (5) 
sustainability. 
 
LaMSTI is led by the LSU Cain Center along with core partners, East Baton Rouge Parish School System 
and Iberville Parish School System, and is funded as an NSF MSP Institute Partnership grant. The project 
builds on and reflects ongoing communication with partner districts and schools to meet identified 
needs. The fourth of four cohorts of teachers joined the project in 2013. Cohort sizes range between 22 
and 26 teachers and each cohort includes approximately equal numbers of participants in the 
mathematics and science tracks. Exceeding initial recruitment goals, two additional cohorts with a total 
of 19 mathematics participants were recruited in 2014 and 2015. 
 
LaMSTI activities focus on three primary domains of activity: 
 

1. The LaMSTI-MNS Degree Program. Graduate coursework is designed to increase teachers’ 
knowledge and command of their subject matter and curriculum, as well as to prepare them for 
service as lead teachers, mentors, and coaches. Participants complete 30 graduate credit hours, 
including six credits of thesis research, through a combination of three intensive 6-week 
summer institutes and activities during two intervening academic years. All participants are 
expected to prepare a master’s thesis that is an “evidence-based contribution to the 
professional knowledge of STEM teachers.” 

 
2. Support for Professional Learning Community and Partnerships. LaMSTI builds professional 

networks of STEM teachers linked to the project by fostering collaboration and setting 
expectations for districts to establish teacher leadership roles and activities. LaMSTI also 
supports partnerships among key stakeholder groups (e.g., LSU colleges and divisions, related 
LSU programs, the Louisiana Department of Education (LDE), and schools and school districts) to 
engage in collaborative activities that serve mutual goals. 
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3. Knowledge Development and Dissemination. LaMSTI supports development of knowledge 
through participant thesis research and research conducted by supported faculty. Project 
research activities were designed to enhance knowledge in two areas: (a) using psychological 
theories of expert performance and deliberate practice to help identify the qualities of effective 
mathematics and science teachers, how these qualities are acquired, and how to design 
programs that promote them; and (b) how knowledge that supports effective teaching is 
produced and propagated in K-12 teacher networks. The materials and strategies developed by 
LaMSTI are shared to support institutionalization and replication of effective practice. Research 
findings are shared with behavioral scientists and with the STEM teaching community. 

 

1.2 LOGIC MODEL GUIDING THE EVALUATION 
 
Exhibit 1.1 presents a logic model that reflects hypotheses about the relationship between LaMSTI 

activities and outcomes. The model illustrates that implementation of LaMSTI components is expected 
to have impacts in two primary domains: (1) outcomes for LaMSTI participants and K-12 students and (2) 
outcomes for K-12 and postsecondary institutions. Successful engagement of key constituents and 
project fidelity and quality are presented as moderating factors that influence the relationship between 
LaMSTI implementation and outcomes. The model hypthesizes that participation in LaMSTI increases 
the professional capacity of teachers (i.e., their knowledge, skills, and professional capital)2, which leads 
to increased engagement in leadership roles and improved classroom practice. Improvement in 
classroom practice, in turn, is expected to lead to improved student performance in mathematics and 
science. Institutional outcomes expected to be influenced by LaMSTI are represented in the model, 
including those at the institution of higher education (IHE) and K-12 levels. Institutional outcomes are 
expected to influence and be influenced by outcomes for LaMSTI participants and K-12 students. Shaded 
boxes in the model denote longer-term outcomes. 

 

                                                 
2 In addition to the professional capacities of individual teachers, the notion of professional capital also encompasses collective 
capacities that exist independently of individuals. See Fullan & Hargreaves (2013) for a discussion of professional capital. 
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EXHIBIT 1.1 EVALUATION LOGIC MODEL FOR LAMSTI ACTIVITIES AND OUTCOMES 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Institutional Context (e.g., school and district support for teacher participation in LaMSTI activities; institutional structures or incentives) 

Outcomes for LaMSTI Participants and K-12 Students Moderating Factors 
 
Successful 
Engagement of Key 
Constituents (LaMSTI 
participants, IHE 
faculty, school and 
district 
administrators) 
 
Program Fidelity and 
Quality (including 
alignment with 
research-based best 
practice and 
standards and 
effective participant 
engagement) 

Implementation of LaMSTI 
Components 
 
The LaMSTI-MNS Degree 
Program 
• Courses 

1. Content courses 
(pedagogical models, 
content knowledge, 
perspective) 

2. Thesis 
3. Leadership training 

• Faculty development 
• Exchange with professional 

community 
 
Partnerships  
• K-12 authorities (LDOE, 

districts, schools) 
• University programs (e.g., 

GeauxTeach, CART) 
• Teacher professional 

community 
 
Knowledge Development and 
Dissemination 
• Research program 
• Participant theses 
• Evaluation reports 
• Publications 

 
 

Outcomes for Institutions 
IHE Level 
• Sustained partnerships that support professionalization of STEM teaching through the LaMSTI 

degree program 
• A fully developed and replicable model for STEM teacher professional development 

 
K-12 Level 
• District and school policy and practice that supports STEM teacher professional development 

Participant Professional Capacity 

Knowledge and Skills 
• Content and pedagogical knowledge 

for teaching math and science 
• Understanding of the curriculum and 

its goals 
• Leadership and communication skills 

 

Professional Capital 
• Connectedness to professional 

community, ability to understand 
and communicate about STEM and 
STEM teaching, and credentials and 
prestige associated with 
participation 

 
 

K-12 Student 
Learning 
 
• Improved math 

and science 
achievement 

• Improved 
interest in and 
appreciation of 
math and 
science 

Classroom 
Practice 
 
• Change in 

teaching 
repertoire 

• Adoption of 
new 
procedures, 
scripts, and 
lesson plans 

 

Engagement in 
Leadership 
Roles 
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1.3 ORGANIZATION OF THIS REPORT 
 
Findings in this evaluation report are based on data collected during the period from October 1, 2013 
through September 30, 2015 and focus on the experiences of LaMSTI participants in in Cohorts 3, 4, 5, 
and 6. This report is the last in a series of evaluation reports prepared by RMC Research. Prior reports 
focus on the experiences of prior Cohorts.  
 
Study methodology is presented first. Findings are organized around the evaluation questions and 
present information about the following topics: 
 

• LaMSTI implementation; 
• Development of partnerships and professional community; 
• Outcomes for participants; 
• Outcomes for K-12 students of participants; 
• Knowledge development and dissemination; and 
• Institutional change and sustainability. 

 
The final section presents conclusions. 
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2. METHODOLOGY 
 

This section presents the questions used to guide the evaluation, along with a description of the sources of 
data and the methods used to analyze the data. 
 
The RMC Research evaluation of the LaMSTI project used quantitative and qualitative data collection and 
analysis methods with the purpose of yielding evidence of impact. The evaluation was also designed to 
provide formative feedback to the project, highlighting successes and areas for improvement. 
 

2.1 EVALUATION QUESTIONS 
 
Evaluation questions were designed to align with LaMSTI goals and objectives, to provide evidence of 
project impact, and to generate formative feedback including information about project strengths and 
guidance for project improvement. Questions include the following: 
 

1. To what extent does LaMSTI meet its goals for participant recruitment and to what extent do 
participants successfully complete the program? 

 
2. To what extent do LaMSTI project activities: (a) reflect research and curriculum standards;  

(b) effectively engage participants; (c) address the needs of participants and their students; and 
(d) support the use of data and research that addresses practitioner needs and optimizes STEM 
learning? 

 
3. To what extent does LaMSTI affect development of partnerships and professional learning 

communities focused on mathematics and science? 
 

4. To what extent does participation in LaMSTI affect participant outcomes, including: (a) improved 
mathematics and science content knowledge; (b) improved classroom practice; (c) engagement 
in leadership roles and activities; and (d) development of professional capital? 

 
5. To what extent does LaMSTI affect student performance in participant classrooms? 

 
6. What factors impede or facilitate progress toward LaMSTI goals? 

 
7. To what extent are LaMSTI course materials disseminated and adopted or adapted for use in 

other settings? 
 

8. What progress has been made toward sustaining and “scaling up” LaMSTI activities and 
strategies? 
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2.2 DATA SOURCES AND ANALYSIS METHODS 
 
Results in this report are based on data collected from: 
 

• LaMSTI participant surveys; 
• Content knowledge assessments; 
• LaMSTI course evaluation forms; 
• Interviews, focus groups, and LaMSTI course observations; and 
• Document analysis. 

 
A summary of each data source and the timing of data collection is presented in Exhibit 2.1. The following 
sections describe each data source in detail. 
 

EXHIBIT 2.1 SUMMARY OF DATA SOURCES 
 

Data Source When Collected 
Participant Surveys June and July 2014; June and July 2015 
Content Knowledge Assessments June and July 2014; June and July 2015 
Project Leader and Staff Interviews June 2014; June 2015 
Participant Focus Groups June 2014; June 2015 
LaMSTI Course Observations June 2014; June 2015 
LaMSTI Course Evaluation Forms November 2014 - January 2015 
LaMSTI Documentation June 2014; June 2015 

 
2.2.1 PARTICIPANT SURVEY 
 
LaMSTI participants in Cohorts 1 through 4 were asked to complete a participant survey at the beginning 
of their participation in the LaMSTI project and each summer thereafter during their participation. 
Separate forms of the survey were administered to mathematics and science teachers. Participant 
surveys were designed to align with evaluation questions and constructs identified in the project logic 
model and were administered to each cohort on a total of three occasions. Subsequent to the first 
administration in 2010 with Cohort 1, items measuring Professional Learning Activities were added based 
on priorities identified by LaMSTI project researchers. After revision to the evaluation logic model and 
evaluation questions in early 2012, surveys administered beginning with and subsequent to the 2012 
summer course session included items measuring the following five topics: Use of Mathematics/Science 
Teaching Strategies, Past-Year Change in Mathematics/Science Teaching Practice, Engagement in 
Leadership Roles and Activities, Challenges Related to Teacher Leadership, and Professional Capital. All 
survey measures are listed below: 
 

• Preparedness to Teach Mathematics and Science (adapted from RMC Research, 2007).3 Items 
used an 8-point scale where 1 = unsatisfactory, 3 = developing, 6 = proficient, and 8 = 
exceptional. 

 
  

                                                 
3 RMC Research (2007). Math in the Middle Teacher Survey. Denver, CO: Author. 
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• Efficacy for Teaching Mathematics and Science (adapted from Yopp, Sutton, and Burroughs, 
2010),4 includes three subscales that measure: (1) confidence to teach (e.g., confidence in 
content and pedagogical content knowledge, for learning advanced topics, for demonstrating 
lessons to peers), (2) ability to teach (e.g., ability to respond to difficult questions, to gauge 
student comprehension, to craft good questions, to adjust lessons to student needs, to use a 
variety of assessments, to provide alternate explanations), and (3) support for teaching (e.g., 
support by colleagues to try new ideas, to learn new pedagogy, to work with colleagues on 
curriculum and instruction, to attend professional development). Items used an 8-point rating 
scale where 1 = extremely low, 3 = below average, 6 = above average, and 8 = extremely high. 

 
• Participation in Professional Learning Activities (adapted from Kwakman, 2003).5 Items used a  

4-point frequency rating scale where 1 = hardly ever, 2 =sometimes, 3 = fairly often, and  
4 = often. 

 
• Use of Mathematics/Science Teaching Strategies (adapted from Rand, 2003).6 Items used a 5-

point frequency rating scale where 1= never, 2 = a few times a year, 3 = once or twice a month, 
4 = once or twice a week, and 5 = almost every day. 

 
• Past-Year Change in Mathematics/Science Teaching Practice (adapted from Parise and Spillane, 

2012).7 Items used a 4-point rating scale where 1 = not at all, 2 = some extent, 3 = moderate 
extent, and 4 = great extent. 

 
• Engagement in Leadership Roles and Activities (adapted from Louis, Dretzke, and Wahlstrom, 

2010).8 Items used a 5-point frequency scale where 1= never, 2 = a few times a year, 3 = once or 
twice a month, 4 = once or twice a week, and 5 = almost every day. 

 
• Challenges Related to Teacher Leadership (adapted from Stokes, Helms & Maxon, 2003).9 Items 

used a 4-point agreement scale where 1 = strongly disagree, 2 = disagree, 3 = agree, and 
4 = strongly agree. 

 
• Professional Capital. Items were designed by RMC Research to measure elements of social, 

cultural, and symbolic capital (e.g., Bourdieu, 1986;10 Lee & Croninger, 199911) and used a 4-point 
agreement scale where 1 = strongly disagree, 2 = disagree, 3 = agree, and 4 = strongly agree. 

 

                                                 
4 Yopp, D., Sutton, J., and Burroughs, B. (2010). EMC Measures: Teacher Survey. Examining Mathematics Coaching (EMC), 
Bozeman, MT: Montana State University and Denver, CO: RMC Research Corporation. 
5 Kwakman, K. (2003). Factors affecting teachers’ participation in professional learning activities. Teacher and Teacher 
Evaluation, 19, 149-170. 
6 Rand (2003). 2003 Rand teacher survey, Eighth grade mathematics, Mosaic II. Santa Monica, CA: RAND. 
7 Parise, L. M., and Spillane, J. P. (2010). Teacher learning and instructional change: How formal and on-the-job learning 
opportunities predict change in elementary school teachers’ practice. The Elementary School Journal, 110(3), 323-346. 
8 Louis, K. S., Dretzke, B., and Wahlstrom, K. (2010). How does leadership affect student achievement? Results from a national US 
survey. School Effectiveness and School Improvement, 21(3), 315-336. 
9 Stokes, L., Helms, J., and Maxon, D. (2003). Results of a leadership survey of National Board Certified Teachers in Washington. 
Inverness, CA: Inverness Research Associates. 
10 Bourdieu, P. (1986) The forms of capital. In J. Richardson (Ed.) Handbook of theory and research for the sociology of education. 
New York: Greenwood, 241-258. 
11 Lee, V. & Croninger, R. (1999). Elements of social capital in the context of six high schools. Washington, DC: U.S. Department of 
Education, Office of Research and Improvement. 
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• Background Information including participant demographics, education background, teaching 
experience, and teaching roles. 

 
Surveys were administered electronically to participants in Cohorts 3 and 4 during the summer 2014 
course session and to Cohort 4 participants during the summer 2015 course session, with solicitations 
written by RMC Research and distributed by LaMSTI staff. RMC Research staff sent at least two follow-up 
e-mails to all respondents who did not complete surveys. Response rates for these administrations of the 
participant survey are presented in Exhibit 2.2. 
 

EXHIBIT 2.2 PARTICIPANT SURVEY RESPONSE RATES 
 

 

Summer 2012 Summer 2013 Summer 2014 Summer 2015 
Completed 

Surveys 
Response 

Rate 
Completed 

Surveys 
Response 

Rate 
Completed 

Surveys 
Response 

Rate 
Completed 

Surveys 
Response 

Rate 
Cohort 3 
Mathematics 13 100% 13 100% 13 100% --- --- 
Science 11 100% 9a 100% 8 89% --- --- 
Cohort 4 
Mathematics --- --- 12 100% 11b 100% 11c 100% 
Science --- --- 11 100% 11 100% 11 100% 

a Two participants discontinued participation in LaMSTI so the number in this cohort decreased from 11 to 9. b One 
mathematics participant in Cohort 4 dropped out of the program so the number in the cohort decreased from 12 to 11. 
c One mathematics participant in Cohort 4 partially completed the teacher survey in 2015 and was not included in the 
analysis sample. 

 
Composite variables based on clusters of similar items were developed to create measures that were 
more robust and reliable. Averages of responses to individual participant survey items, computed using 
an interval rating scale,12 were employed to create composite variables for analysis of change over time. 
Exhibit 2.3 presents information about measures created from the 2014 mathematics and science 
participant survey data. The measures that indicate high internal consistency as measured by Cronbach’s 
alpha (α > 0.7)13 were retained for analysis. Composite variables that did not meet this threshold were 
not used in analyses and items that comprised them were analyzed individually. 
 
  

                                                 
12 Interval rating scales have categories with equal spacing between the categories and the data are approximately normally 
distributed. 
13 Cronbach’s alpha (α) is a measure of reliability, assessing the internal consistency of survey scales (i.e., the extent to which 
patterns of responses were consistent across respondents). Values range between 0 and 1. Survey items that cluster together 
well will have a high alpha. 
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EXHIBIT 2.3 PARTICIPANT SURVEY COMPOSITE VARIABLES 
 

Composite Variables 

Mathematics (n = 23)14 Science (n = 19) 
Number of 

Items 
Cronbach’s 
Alpha (α) 

Number 
of Items 

Cronbach’s 
Alpha (α) 

Preparedness to Teach Mathematics/Science 9 .899 14 .911 
Efficacy for Teaching Mathematics/Science 18 .915 18 .801 
Confidence in Content and Pedagogical 

Knowledge 
6 .850 6 .891 

Ability to Teach Content 6 .845 6 .842 
Support for Teaching Content 6 .837 6 .892 
Participation in Professional Learning Activities 11 .746 11 .865 
Use of Mathematics/Science Teaching Strategies 5 .828 5 .640 
Past-Year Change in Mathematics/Science 

Teaching Practice 
8 .826 8 .789 

Engagement in Leadership Roles and Activities 7 .774 7 .826 
Challenges to Teacher Leadership 8 .738 8 .795 
Professional Capital 16 .926 16 .893 

 
2.2.2 MATHEMATICS CONTENT KNOWLEDGE ASSESSMENT 
 
LaMSTI mathematics participants were asked to complete the Knowledge of Algebra for Teaching (KAT) 
assessment each summer as part of their participation in the LaMSTI project. Alternating parallel forms of 
the assessment were administered to participants each year. The KAT uses 17 multiple choice questions 
and three open-ended response items to assess teacher knowledge for teaching secondary school 
algebra on three dimensions: knowledge of school algebra (middle and high school algebra); advanced 
knowledge of mathematics (related college mathematics such as abstract algebra and calculus); and 
teaching knowledge (such as knowledge of typical errors, canonical uses of school mathematics, and 
curriculum trajectories). The instrument was developed by Michigan State University faculty and a range 
of collaborators with expertise in mathematics, mathematics education, research design, psychometric 
analysis, and secondary school mathematics teaching and curriculum (http://www.educ.msu.edu/kat/). 
 
Participants in Cohort 3 were asked to complete the KAT (Form 1) during summer 2014. Participants in 
Cohort 4 took the KAT during summer 2014 (Form 2) and summer 2015 (Form 1). Multiple choice items 
were completed by participants online. Responses to open-ended items were submitted by participants 
or LaMSTI project staff via e-mail. Exhibit 2.4 presents response rates for all administrations of the KAT 
for Cohort 3 and Cohort 4 participants. 
 
  

                                                 
14 n is the total number in a sample. 

http://www.educ.msu.edu/kat/
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EXHIBIT 2.4 MATHEMATICS CONTENT KNOWLEDGE ASSESSMENT (KAT) RESPONSE RATES 
 

 Summer 2012 Summer 2013 Summer 2014 Summer 2015 
n Rate n Rate n Rate n Rate 

Cohort 3         
Multiple choice items 13 100% 13 100% 13 100% --- --- 
Open-ended items 13 100% 13 100% 12 92% --- --- 
Cohort 4         
Multiple choice items --- --- 12 100% 11a 100% 11 100% 
Open-ended items --- --- 12 100% 10 91% 10 91% 

a One mathematics participant in Cohort 4 dropped out of the program, so the number in the cohort decreased 
from 12 to 11. 

 
2.2.3 SCIENCE CONTENT KNOWLEDGE ASSESSMENTS 
 
LaMSTI science participants were asked to complete the Misconceptions-Oriented Standards-based 
Assessment Resources for Teachers (MOSART) to evaluate their science content knowledge each summer 
as part of their participation in LaMSTI. These participants completed the Physics MOSART assessment 
for the Grades 9-12 standards. MOSART assessments were developed by a team of researchers in the 
Science Education Department of the Harvard-Smithsonian Center for Astrophysics 
(http://www.cfa.harvard.edu/smgphp/mosart/), with item content based on published studies of science 
misconceptions and the National Science Education Standards (National Research Council, 1996).15 
 
Cohort 3 science participants took the online Physics MOSART assessment during summer 2012 (Form 1), 
summer 2013 (Form 2), and summer 2014 (Form 1). Follow-up e-mails were sent to increase response 
rates. Exhibit 2.5 presents response rates for Cohort 3 Physics MOSART administrations in 2012, 2013 and 
2014. 
 

EXHIBIT 2.5 SCIENCE CONTENT KNOWLEDGE ASSESSMENT (MOSART) RESPONSE RATES 
 

 Summer 2012 Summer 2013 Summer 2014 
n Rate n Rate n Rate 

MOSART 11 100% 9a 100% 8 89% 
a Two participants discontinued participation in LaMSTI, so the number in this cohort decreased from 
11 to 9. 

 
2.2.4 COURSE EVALUATION FORMS 
 
All summer 2014 LaMSTI participants were contacted via e-mail and asked to complete a brief online 
evaluation form for each course in which they participated. The evaluation form asked them to rate 
aspects of the course and the course instructor and to indicate the extent to which they planned to 
implement what they learned, and the support they anticipated for implementation. Open-ended items 
solicited comments about the instructors, aspects of the course that contributed most to their learning, 
suggestions for improvement, and anticipated effects on the students they teach. Participants were first 
sent an e-mail with a link to the online survey in November 2014. To encourage responses, e-mail follow-

                                                 
15 National Research Council (1996). The national science education standards. Washington, DC: National Academy Press. 

http://www.cfa.harvard.edu/smgphp/mosart/
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up messages were sent approximately biweekly to non-respondents through January 2015. Responses 
were received from participants for 10 courses offered in summer 2014. 
 
2.2.5 QUALITATIVE DATA COLLECTION 
 
Interviews were conducted with two project leaders (who were also course instructors) and seven course 
instructors in June 2014. Interviews were conducted in June 2015 with two project leaders (who were 
also course instructors), nine course instructors and/or thesis advisors, and one project staff member. 
Interviews focused on changes in LaMSTI participant mathematics and/or science content knowledge, 
classroom practice, leadership roles and responsibilities, perceptions of progress in meeting LaMSTI 
project goals, challenges and possible solutions to challenges, and facilitators and barriers to successful 
implementation of LaMSTI project goals. 
 
Focus groups were conducted in June 2014 with random samples of mathematics and science 
participants in Cohorts 3 and 4. Four focus groups were conducted—one for each subject area and cohort 
group (i.e., Cohort 3 mathematics, Cohort 3 science, Cohort 4 mathematics, Cohort 4 science). The 
number of participants in each focus group ranged from two to seven. Focus groups were conducted 
again in June 2015 with random samples of mathematics and science participants in Cohorts 4, 5, and 6. 
Four focus groups were conducted—one for each subject area and cohort group (i.e., Cohort 4 science, 
Cohort 4 mathematics, Cohort 5 mathematics, and Cohort 6 mathematics). The number of participants in 
each focus group ranged from two to eight. Questions focused on changes in LaMSTI participant 
mathematics and/or science content knowledge and classroom practice; leadership roles and 
responsibilities; and perceptions of progress in meeting LaMSTI project goals, along with challenges, 
possible solutions, and levels of support related to implementation of LaMSTI activities into their 
classrooms. 
 
LaMSTI course observations were conducted based on review of videos from summer 2014 and an 
onsite visit in summer 2015. During the summer 2014 evaluation visit, LaMSTI participants were 
attending the Advanced Placement (AP) institute, and consequently no LaMSTI courses were observed 
directly. Instead, the evaluators examined videos of mathematics courses. A random sample of five 
courses was drawn from 33 videos of mathematics lessons and their content was summarized. In the 
summer of 2015, the majority of students attending LaMSTI were engaged in independent thesis work 
(Math, Biology, Science, or Chemistry 8000 for Cohort 4). Because of this, the evaluators observed two 
courses for participants in Cohorts 5 and 6. 
 
The evaluators conducted document analysis of materials obtained from project leaders, course 
instructors, and LaMSTI and faculty websites. The documents from 2014 and 2015 included: course 
syllabi, course descriptions and materials, thesis summaries, presentation materials, and a draft of the 
annual project report to NSF. 
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2.2.6 LOUISIANA DEPARTMENT OF EDUCATION DATA 
 
RMC Research obtained LDE student-level data (achievement and demographics), teacher-level data 
(project participation, demographics, degree and certification history), and school-level data (size, 
aggregated student demographics, location, and type) for all Louisiana middle and high school 
mathematics and science teachers in public schools for the academic years 2010-2011 through 2013-
2014. LDE provided data for 14,932 teachers with VAM data for Grades 3-8 mathematics, Grades 3-8 
science, algebra (Grade 8 or 9), or geometry (Grade 9 or 10) for the 2010-2011 through 2013-2014 
academic years. LaMSTI participants in Cohorts 1 through 4 were identified by LDE using a list of LaMSTI 
participants provided by RMC Research in early 2015. Exhibit 2.6 shows that VAM data were available for 
between 8% and 68% for each group. Conversations with LDE suggested several possible reasons why 
some graduates might lack VAM data, including: (1) they taught in a Grade and/or subject in which test 
data were not available to compute VAM scores; (2) they had insufficient data to compute VAM scores 
(fewer than 10 students with 2 years of assessment data); or (3) their VAM results were invalidated due 
to extenuating circumstances. 
 

EXHIBIT 2.6 PERCENTAGE OF LAMSTI PARTICIPANTS FOR WHOM VAM DATA WERE AVAILABLE 
 

 LaMSTI 
Cohort 1 
(n = 24) 

LaMSTI 
Cohort 2 
(n= 23) 

LaMSTI 
Cohort 3 
(n = 19) 

LaMSTI 
Cohort 4 
(n = 22) 

VAM data available, 2010-2011 through 2013-2014 38% 52% 68% 41% 
VAM data available, 2013-2014 8% 39% 47% 36% 

 
2.2.7 DATA ANALYSIS 
 
Quantitative data collected via LaMSTI participant surveys, content knowledge assessments, and course 
evaluation forms were analyzed using descriptive and inferential analysis. Descriptive statistics were used 
to present baseline findings regarding the characteristics and educational background of participants. 
Cronbach’s alpha was used to assess the internal consistency of composite variables. Composite variables 
with high internal consistency (alpha larger than 0.7) were retained for analysis; otherwise, item-level 
analysis was conducted. One-way repeated measures analysis of variance (ANOVA)16 was conducted to 
analyze baseline, posttest, and/or follow-up quantitative data collected via survey and content 
assessments to examine change over time. Repeated-measures ANOVA was used to examine mean 
differences of the same measures across 2012, 2013, and 2014 for Cohort 3. The same analyses were 
conducted for the content assessments and teacher surveys across 2013, 2014, and 2015 for Cohort 4. In 
addition, course evaluation forms for ten courses from summer 2014  were summarized by computing 
average ratings. 
 
VAM data were analyzed using multilevel linear regression models to compare trends in participant 
scores to a matched comparison group identified through propensity score matching. Additional 
technical details on the analysis of teacher VAM scores are presented in the Appendix. 
 
Limitations of Inferential Analyses. Because LaMSTI involves a small number of participants in each 
cohort, the statistical power associated with inferential analyses of change on evaluation measures is 

                                                 
16 Repeated measures analysis of variance (ANOVA) is a statistical procedure used to examine differences within and between 
groups when the same data are available for multiple points in time. 
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low, which may result in under-detection of statistically significant effects. Conversely, because of the 
large number of statistical tests conducted (particularly on survey items), there is a risk of identifying 
spurious relationships as being statistically significant. Results from inferential analyses should therefore 
be regarded with caution. 
 

2.3 PARTICIPANT DEMOGRAPHICS 
 
This section presents information about LaMSTI participants in Cohorts 3 and 4 based on project 
administrative data and data collected via the participant survey. 
 
Exhibit 2.7 (next page) presents information about the parishes, school systems and districts in which 
LaMSTI participants worked based on LaMSTI administrative data. Most participants were from three 
Parishes: East Baton Rouge Parish, Iberville Parish, and Livingston Parish. Several participants were also 
from St. John the Baptist Parish, West Baton Rouge Parish, Pointe Coupee Parish, Zachary Community 
School District, and private schools. In many cases, there was only one participant from a given parish, 
school system, or district. One participant in Cohort 3 was from an out-of-state school district. Across all 
cohorts, most participants were female and there was a slightly higher proportion of males among 
science participants. Cohort 3 science participants had the largest proportion of male participants (38%); 
while Cohort 4 mathematics group was only 10% male. Most participants were White, with African-
American participants also represented across all cohorts. Cohort 3 included over 30% Asian and Pacific 
Islanders among the mathematics participants; while the other three groups did not have any Asian or 
Pacific Islander participants. No participants indicated that they were Hispanic. 
 
Exhibit 2.8 (page 15) presents information about participants’ educational background. Across most 
subject areas and cohorts, the majority of participants reported that their highest degree was a 
Bachelor’s degree; Cohort 4 had higher proportions of participants whose highest degree was a 
Bachelor’s degree (70% among mathematics participants and 91% among science participants). Cohort 3 
mathematics participants had the largest proportion of having a Master’s degree as their highest degree 
(46%). Almost all science participants in Cohorts 3 and 4 indicated they had an undergraduate major in a 
science-intensive field. The majority of mathematics participants in Cohorts 3 and 4 (70% and 50% 
respectively) had a major in mathematics or a mathematics-intensive field. 
 
Most participants (over 50%) in Cohorts 3 and 4 reported taking 10 or more undergraduate science/ 
mathematics courses. The proportion of mathematics participants who took 10 or more undergraduate 
mathematics courses was 62% in Cohort 3 and 50% in Cohort 4. All science participants in Cohort 4 took 
10 or more undergraduate science courses. Almost all Cohort 4 participants had taken a science course 
for credit within the past 3 years. Across subject areas and cohorts, most participants had taken a 
mathematics or science course for credit within the past 3 years. Only a few participants in Cohort 3 had 
not taken a college mathematics or science course in 10 years (15% for mathematics participants and 
18% for science participants). 
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EXHIBIT 2.7 PARTICIPANT CHARACTERISTICS 

 
 Mathematics Science 

Cohort 3  
(n = 13) 

Cohort 4  
(n = 10) 

Cohort 3  
(n = 8) 

Cohort 4  
(n = 11) 

n % n % n % n % 
Parishes and School Systems/Districtsa 
Assumption Parish 0 0 0 0 0 0 0 0 
City of Baker School System 0 0 0 0 0 0 0 0 
Advance Baton Rouge District 0 0 0 0 0 0 0 0 
East Baton Rouge Parish 6 46 1 10 3 38 3 27 
East Feliciana Parish 0 0 0 0 0 0 0 0 
Iberville Parish 1 8 2 20 1 13 3 27 
Livingston Parish 1 8 3 30 0 0 0 0 
Private 1 8 2 20 0 8 2 18 
Pointe Coupee Parish 1 8 1 10 1 13 0 0 
St. Charles Parish 1 8 0 0 0 0 0 0 
St. John the Baptist Parish 1 8 0 0 0 0 0 0 
St. Martin Parish 0 0 0 0 0 0 0 0 
Vernon Parish 0 0 0 0 0 0 0 0 
West Baton Rouge Parish 0 0 1 10 1 13 1 9 
Zachary Community School District 1 8 0 0 1 13 0 0 
Trussville City District, Alabama 0 0 0 0 1 13 0 0 
Missing Response 0 0 0 0 0 0 0 0 
Gender 
Male 2 15 1 10 3 38 3 27 
Female 11 85 9 90 5 62 8 73 
Race/Ethnicity 
White 7 54 8 80 6 75 9 82 
Hispanic 0 0 0 0 0 0 0 0 
African American 2 15 2 20 2 25 2 18 
Asian or Pacific Islander 4 31 0 0 0 0 0 0 
Other 0 0 0 0 0 0 0 0 

a Information about parishes and school systems/districts was drawn from LaMSTI program records. Information 
about parishes and school systems/districts represents assignment during the 2012-2013 academic year for Cohorts 
3 and 4. 
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EXHIBIT 2.8 PARTICIPANT EDUCATION BACKGROUND (AS OF SUMMER 2015)  
 

Data Source: 2014 LaMSTI Teacher Survey for Cohort 3 and 2015 Teacher Survey for Cohort 4. a Percentages may not 
sum to 100 because respondents could select more than one response. Note that mathematics participants were 
asked about mathematics undergraduate major and minor fields and about mathematics courses completed; science 
participants were asked about science undergraduate major and minor fields and about science courses completed. 
 
  

Category 

Mathematics Science 
Cohort 3 
(n = 13) 

Cohort 4 
(n = 10) 

Cohort 3 
(n = 8) 

Cohort 4 
(n =11) 

n % n % n % n % 
Highest Degree Completed 
BA or BS 7 54 7 70 7 64 10 91 
MA, MS, or MEd 6 46 2 20 1 9 1 9 
PhD, EdD, or EdS 0 0 1 10 0 0 0 0 
Other (i.e., Juris Doctorate) 0 0 0 0 0 0 0 0 
Missing Response 0 0 0 0 0 0 0 0 
Undergraduate Mathematics/Science Emphasisa 
Major in General Mathematics/Science 8 62 4 40 0 0 0 0 
Major in Mathematics/Science-Intensive 

Field (e.g., biology, physics, etc.) 
1 8 1 10 6 55 11 100 

Major in Another Field 4 31 3 30 2 18 0 0 
Minor in General Mathematics/Science 1 8 1 10 0 0 0 0 
Minor in Mathematics/Science-Intensive 

Field (e.g., biology, physics, etc.) 
1 8 0 0 0 0 1 9 

Minor in Another Field 2 15 1 10 0 0 1 9 
Number of Undergraduate Mathematics/Science Courses Complete 
3 or fewer courses 1 8 0 0 0 0 0 0 
4-6 courses 3 23 3 30 1 9 0 0 
7-9 courses 1 8 2 20 1 9 0 0 
10 or more courses 8 62 5 50 6 55 11 100 
Number of Years Since Last Completed  Mathematics/Science Course for College Credit 
3 or fewer years 9 69 9 90 4 36 10 91 
4-6 years 2 15 1 10 0 0 1 9 
7-9 years 0 0 0 0 2 18 0 0 
10 or more years 2 15 0 0 2 18 0 0 
Missing Response 0 0 0 0 0 0 0 0 
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Teaching experience for participants in Cohorts 3 and 4 is summarized in Exhibit 2.9. Years of full-time 
teaching experience in K-12 schools and experience teaching science and mathematics varied, with 
participants in these two cohorts representing a full continuum from novice to experienced teachers. 
 

EXHIBIT 2.9 PARTICIPANT TEACHING EXPERIENCE (AS OF SUMMER 2015)  
 

Data Source: 2014 LaMSTI Teacher Survey for Cohort 3 and 2015 Teacher Survey for Cohort 4. 
 
Exhibit 2.10 shows that most participants in Cohorts 3 and 4 had secondary certification and many also 
had middle-level certification. Across cohorts, most participants identified themselves as multi-grade 
middle or high school teachers or self-contained high school teachers. Mathematics Cohort 3 and 4 both 
had a few participants who were Title I teachers. The number of substantively different mathematics or 

Category 

Mathematics Science 
Cohort 3 
(n = 13) 

Cohort 4 
(n = 10) 

Cohort 3 
(n = 8) 

Cohort 4 
(n = 11) 

n % n % n % n % 
Years Full-Time, Teaching in a K-12 School 
3 or fewer years 1 8 2 20 0 0 2 18 
4-6 years 4 31 4 40 4 50 4 36 
7-9 years 2 15 1 10 0 0 1 9 
10-14 years 2 15 2 20 0 0 3 27 
15 or more years 2 15 1 10 2 25 0 0 
N/A 2 15 0 0 2 25 1 9 
Missing Response 0 0 0 0 0 0 0 0 
Years Full-Time, Teaching in Grades K-8 
3 or fewer years 4 31 1 10 2 25 6 55 
4-6 years 2 15 2 20 3 38 1 9 
7-9 years 1 8 0 0 0 0 0 0 
10-14 years 1 8 0 0 0 0 1 9 
15 or more years 0 0 0 0 0 0 0 0 
N/A 5 39 6 60 3 38 3 27 
Missing Response 0 0 1 10 0 0 0 0 
Years Full-Time, Teaching in Grades 9-12 
3 or fewer years 1 8 1 10 2 25 5 46 
4-6 years 6 46 4 40 2 25 3 27 
7-9 years 2 15 0 0 1 13 2 18 
10-14 years 1 8 2 20 0 0 1 9 
15 or more years 1 8 2 20 2 25 0 0 
N/A 2 15 1 10 1 13 0 0 
Missing Response     0 0 0 0 
Years Full-Time, Mathematics/Science 
3 or fewer years 0 0 0 0 0 0 4 37 
4-6 years 7 46 7 70 2 25 3 27 
7-9 years 2 15 0 0 1 13 1 9 
10-14 years 2 15 1 10 0 0 3 27 
15 or more years 2 15 2 20 1 13 0 0 
N/A 0 0 0 0 3 38 0 0 
Missing Response 0 0 0 0 1 13 0 0 
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science courses taught by participants varied, although the majority reported teaching three or fewer 
courses. 
 

EXHIBIT 2.10 PARTICIPANT CERTIFICATION AND TEACHING ROLE (AS OF SUMMER 2015) 
 

Data Source: 2014 LaMSTI Teacher Survey for Cohort 3 and 2015 Teacher Survey for Cohort 4. a Percentages may 
not sum to 100 because respondents could select more than one response. 
 
  

Category 

Mathematics Science 
Cohort 3 
(n = 13) 

Cohort 4 
(n =10) 

Cohort 3 
(n = 8) 

Cohort 4 
(n = 11) 

n % n % n % n % 
Certification (as of Summer 2015) 
Elementary Education 3 23 1 10 0 0 0 0 
Middle-level Education 10 77 5 50 5 46 6 55 
Secondary Education 12 92 9 90 7 64 9 82 
Primary Teaching Role (2014-2015 Academic Year)a 
Middle School Teacher 
Self-Contained  1 8 0 0 0 0 0 0 
Multi-grade  1 8 0 0 2 25 0 0 
Gifted and Talented  0 0 1 10 0 0 0 0 
Special Education 0 0 0 0 0 0 0 0 
Title I 1 8 1 10 0 0 1 9 
Paraprofessional 0 0 0 0 0 0 0 0 
Non-teaching Instructional Coach 0 0 0 0 0 0 0 0 
High School Teacher 
Self-Contained  3 23 0 0 1 13 0 0 
Multi-grade  5 39 7 70 4 50 9 82 
Gifted and Talented  0 0 1 10 0 0 0 0 
Special Education 1 8 0 0 0 0 0 0 
Title I 1 8 0 0 0 0 0 0 
Paraprofessional 0 0 0 0 0 0 0 0 
Non-teaching Instructional Coach 0 0 0 0 0 0 0 0 
Other Role 0 0 1 10 1 13 0 0 
Missing 0 0 0 0 0 0 1 9 
Number of Mathematics/Science Classes Taught (Substantively Different Classes During 2012-13 Academic 

year) 
1 0 0 3 30 2 18 2 18 
2 10 77 4 40 1 9 3 27 
3 1 8 1 10 4 36 4 36 
4 1 8 1 10 0 0 0 0 
5 1 8 1 0 0 0 0 0 
6 or more 0 0 0 0 0 0 1 9 
Missing 0 0 0 0 1 9 1 9 
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Exhibit 2.11 shows that the courses taught by most mathematics participants in Cohorts 3 and 4 were 
Algebra I, Algebra II, and Geometry. 
 

EXHIBIT 2.11 COURSES TAUGHT BY MATHEMATICS PARTICIPANTS DURING 2014-2015 ACADEMIC YEAR 
 

Mathematics Courses 

Cohort 3 
(n = 13) 

Cohort 4 
(n = 10) 

n % n % 
6th-grade Mathematics 1 8 1 10 
7th-grade Mathematics 2 15 2 20 
8th-grade Mathematics 2 15 0 0 
Pre-Algebra 2 15 0 0 
Algebra I 6 46 5 50 
Algebra II 4 31 3 30 
Geometry 5 39 3 30 
Statistics 0 0 0 0 
Calculus 4 31 0 0 
Other 0 0 6 60 

Data Source: 2014 LaMSTI Teacher Survey for Cohort 3 and 2015 Teacher Survey for 
Cohort 4. Note. Percentages do not sum to 100 because respondents could select more 
than one response. 

 
Science participants in Cohorts 3 and 4 reported teaching various courses as shown in Exhibit 2.12. 
Courses taught by most science participants were Physics in Cohort 3, and Life Science/Biology and 
Chemistry in Cohort 4. 
 

EXHIBIT 2.12 COURSES TAUGHT BY SCIENCE PARTICIPANTS DURING 2014-2015 ACADEMIC YEAR 
 

Science Courses 

Cohort 3 
(n = 11) 

Cohort 4 
(n = 11) 

n % n % 
6th-grade Science 0 0 0 0 
7th-grade Science 2 9 2 18 
8th-grade Science 3 27 0 0 
Life Science/Biology 1 9 5 46 
Advanced Biology 0 0 4 36 
Earth/Space Science 1 9 1 9 
Environmental Science 1 9 1 9 
Physical Science 2 18 1 9 
Chemistry 2 18 5 46 
Advanced Chemistry 0 0 1 9 
Physics 4 36 1 9 
Advanced Physics 2 18 0 0 
Integrated Science 0 0 1 9 
Mathematics 0 0 1 9 
Technology Education 0 0 0 0 
Other 0 0 1 9 

Data Source: 2014 LaMSTI Teacher Survey for Cohort 3 and 2015 Teacher Survey for 
Cohort 4. Note. Percentages do not sum to 100 because respondents could select more 
than one response.  
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Exhibit 2.13 presents information about the schools and districts of LaMSTI participants. Across Cohorts 3 
and 4, the majority of participants taught at high schools. Most of the remaining participants taught at K-
12 schools or middle schools. The proportion of participants who taught at schools or districts with at 
least 40% of students who qualified for free or reduced cost meals ranged from 55% to 80%. 
 

EXHIBIT 2.13 CHARACTERISTICS OF PARTICIPANT SCHOOLS AND DISTRICTS (2014-2015 ACADEMIC YEAR) 
 

Category 

Mathematics Science 
Cohort 3 
(n = 13) 

Cohort 4 
(n = 10) 

Cohort 3 
(n = 8) 

Cohort 4 
(n = 11) 

n % n % n % n % 
School Configuration 
Middle School 2 15 1 10 1 13 1 9 
High School 8 62 3 30 4 50 5 46 
K-12 Multi-Level School 2 15 1 10 1 13 5 46 
7-12 Multi-Level School 0 0 3 30 1 13 0 0 
Other (i.e., K-8 and Grade 9) 1 8 2 20 1 13 0 0 
Missing Response 0 0 0 0 0 0 0 0 
High Needs Designation (2012-2013 Academic Year)a 
District/school did not meet Annual Yearly 

Progress or school accountability 
requirements 

2 15 1 10 2 25 1 9 

40% or more of the students in the district 
or school building qualify for free and 
reduced cost meals 

8 62 8 80 6 75 6 55 

a Percentages may not sum to 100 because respondents could select more than one response. 
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3. FINDINGS 
 

This section presents findings in the following six subsections: (1) LaMSTI implementation; 
(2) development of partnerships and professional community; (3) outcomes for participants; 
(4) outcomes for K-12 students of participants; (5) knowledge development and dissemination; and (6) 
institutional change and sustainability. 
 

3.1 LAMSTI IMPLEMENTATION 
 
Implementation of the LaMSTI project is described in this section, including progress towards participant 
recruitment, course development, and project implementation, using data from interviews, focus 
groups, and course evaluation forms. 
 
3.1.1 PARTICIPANT RECRUITMENT AND PROJECT COMPLETION 
 
Two cohorts of 19 LaMSTI mathematics participants were recruited for the summers of 2014 (Cohort 5 
with four participants) and 2015 (Cohort 6 with 15 participants). The largest group of these new 
participants (seven participants) was recruited from two public charter schools in the East Baton Rouge 
Parish that serve African American students. Other new participants were recruited from schools with 
which LaMSTI had worked and schools with which new partnerships were developed, including a 
partnership with Lee High School, which is being rebuilt near the LSU campus. Recruitment of Cohort 5 
and Cohort 6 participants went beyond initial participation goals, using funds saved from prior years and 
supplementary funds from participating districts. Across all cohorts (Cohorts 1 through 6), a total of 120 
participants were recruited to participate in LaMSTI, exceeding participation goals by 25%. Among the 
initially targeted 96 participants who were recruited in summer 2010, 2011, 2012, and 2013, 79 (82%) 
completed the program. Up to seven additional participants are expected to complete the program by 
the end of the 2015/2016 academic year, which if realized will lead to an overall completion rate of 90%. 
 
3.1.2 LAMSTI COURSE DEVELOPMENT AND IMPLEMENTATION 
 
Courses developed as part of LaMSTI continued to be provided by faculty across the STEM disciplines. 
During the 6-week summer 2014 session, LaMSTI courses were provided to participants in Cohorts 3, 4, 
and 5. During the 6-week summer 2015 session, LaMSTI courses were provided to participants in 
Cohorts 3, 4, 5, and 6. Exhibit 3.1 lists all courses offered in summer 2014 and 2015, along with brief 
descriptions of each. In addition to the courses listed below, 24 participants in Cohort 3 (during 2014) 
and 16 in Cohort 4 (during 2015) participated in College Board Advanced Placement (AP) workshops at 
Episcopal High School. 
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EXHIBIT 3.1 LAMSTI COHORT 3 SUMMER 2014 COURSES 
 

Course Name Course Description 
Participation 
and Timing 

Mathematics  
Math 8000: Thesis Research This seminar equips candidates to access the research literature 

in mathematics education and provides instruction on various 
topics to support action research and thesis development. 
Students also participate in a lab experience for the LSU college 
algebra course, learning about course delivery methods. 

Cohort 3 (2014) 
Cohort 4 (2015) 

Math 6893: Seminar in 
Mathematics for Secondary 
Teachers 

Topics of interest to teachers of secondary school mathematics. Cohort 4 (2014) 

Math 6302: Implementing 
Curriculum Standards for 
Mathematics in Middle School 
– Algebra 

This course focuses on the algebra and geometry presented in 
middle school and high school, examined from mathematical, 
curricular, and pedagogical perspectives. Topics include: 
functions, coordinates and analytic geometry, Euclidean 
geometry, and modeling. LaMSTI graduates were assigned to 
serve as teaching assistants in this course and were expected to 
observe and assist in group work. 

Cohort 4 (2014) 
Cohort 6 (2015) 

Math 6303: Standards in High 
School Mathematics- 
Geometry 

Mathematics selected from nationally recognized curriculum 
standards for high school, treated with attention to depth and 
the specific needs of teachers. The focus is on geometry. 

Cohort 4 (2014) 
Cohorts 5 and 

6 (2015) 
Math 6303: Standards in High 

School Mathematics – Statistics 
and Research 

Mathematics selected from nationally recognized curriculum 
standards for high school, treated with attention to depth and 
the specific needs of teachers. The focus is on statistics and 
research.  

Cohort 4 (2014) 
Cohorts 5 and 

6 (2015) 

Math 4999: Algebra Teaching Lab  Selected readings in Mathematics. Cohort 6 (2015) 

Science   

Chemistry/Physics/Biology 8000: 
Thesis Research 

The goal of this course is to prepare candidates for the task of 
writing a thesis on a research project in education. 

Cohort 3 (2014) 
Cohort 4 (2015) 

Chemistry 6001: Chemistry 
Instruction through 
Demonstration and 
Experiments 

Demonstration techniques for junior and senior high school 
instruction; hands-on experience. 

Cohort 4 (2014) 

Chemistry 6002: Principles of 
Chemistry for Teachers. 
Instructor  

Basic chemistry course with emphasis upon principles relevant 
to effective use of educational materials developed by 
professional societies and national projects. 

Cohort 4 (2014) 

Biology 7990: Thesis Research The goal of this course is to prepare candidates for the task of 
writing a thesis on a research project in education. 

Cohort 4 (2014) 

Biology 7995: Reading in 
Biological Sciences 

This special topics course is based on directed individual 
readings under the guidance of a graduate faculty member. 

Cohort 4 (2014) 

Leadership   
Human Resource Education 7731: 

Special Topics in Leadership 
Analysis and evaluation of contemporary examples of leadership 
in human resource education, including current trends and 
models. This course is a follow up to leadership and leadership 
development. Students develop profiles and investigate and 
develop a semester-long project on a topic of interest, 
culminating in a TED-style event. 

Cohorts 3 and 
4 (2014) 

Cohort 6 (2015) 
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COURSE INSTRUCTORS AND THESIS ADVISORS 
 
LaMSTI continued to involve a range of mathematicians and scientists to develop and deliver a 
course of study that was content rich, research based, and focused on important mathematical 
and scientific ideas. Exhibits 3.2 and 3.3 list the instructors who participated in 2014 and 2015 
summer courses and/or as thesis advisors. 
 

EXHIBIT 3.2 LAMSTI SUMMER 2014 COURSE INSTRUCTORS AND THESIS ADVISORS 
 

Course Instructor 
Department 
(Louisiana State University, Unless Otherwise Noted) 

Ameziane Harhad Mathematics 
James Madden Mathematics 
Frank Neubrander Mathematics 
Padmanaban Sundar Mathematics 
Dana Browne Physics 
Amber Stuver Physics 
Patrick Kolniak Chemistry 
John B. Hopkins Chemistry 
Scott Crousillac Biology 
Christopher Gregg Biology 
Joseph Siebenaller Biology 
Cyrill Slezak Physics, Utah Valley University 
Bill Doerrler Biology 
Evanna Gleason Biology 
John Larkin Biology 
Vince LiCata Biology 
David Longstreth Biology 
James Moroney Biology 
Brent Christner Biology 
William Wischusen Biology 
Leslie Blanchard Human Resources Education 
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EXHIBIT 3.3 LAMSTI SUMMER 2015 COURSE INSTRUCTORS AND THESIS ADVISORS 
 

Course Instructor 
Department 
(Louisiana State University, Unless Otherwise Noted) 

Ameziane Harhad Mathematics 
James Madden Mathematics 
Frank Neubrander Mathematics 
Christopher Gregg Biology 
Joseph Siebenaller Biology 
Karen Maruska Biology 
Bill Doerrler Biology 
Evanna Gleason Biology 
John Larkin Biology 
Vince LiCata Biology 
William Wischusen Biology 
Leslie Blanchard Human Resources Education 

 
COURSE IMPLEMENTATION 
 
To provide a sense of their character, a sample of LaMSTI courses is described below based on onsite 
course observation and review of course videos. A summary of ratings and comments from participant 
course evaluation forms is also presented. 
 
Onsite Course Observation. During the summer 2014 evaluation visit, participants attended the College 
Board AP institute and therefore no standard LaMSTI courses were observed directly, but videotapes of 
LaMSTI instruction from summer 2014 were analyzed; see below. Because most students in LaMSTI 
Cohorts 3 and 4 were engaged in independent thesis work in the summer of 2015 (Math, Biology, 
Science, or Chemistry 8000 for Cohort 4), courses were not observed for these cohorts. Two courses 
offered to participants in Cohorts 5 and 6 were observed: (1) a mathematics course session that focused 
on a discussion and implementation of Common Core State Standards (CCSS); and (2) a leadership 
course session which introduced the Leadership Architect Library, a tool which students would use 
throughout the course. 
 
In the mathematics course, students used handouts and online sources with information about CCSS 
and practiced solving problems, considering them in light of the standards. Students and instructors 
discussed multiple solutions to the same problem, and techniques for whether and where students 
might have different solutions or ways of answering the problems. Students discussed similar problems 
that might work for seventh and ninth grade. The lesson included cooperative learning, whole-class 
activities, simulations and demonstrations, experiential learning, and discussion. Students were engaged 
in activities and they compared their work with one another. During the leadership course, students 
were offered a handout describing leadership styles and discussed the structure of the guide. This 
introduction was meant to serve as a basis for upcoming class sessions. 
 
Review of Course Videos. Video recordings of summer 2014 mathematics courses were shared by 
LaMSTI with RMC Research. Five of 33 videos of mathematics lessons were randomly sampled and 
reviewed. All were mathematics lessons and included the following topics: 
 

• Geometry, including a discussion of common misperceptions and the importance of tying 
strategies back to the real world; 
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• Functions, highlighting relationships between rational and irrational numbers; 
• Curves and lines, with a focus on isometries of the line; 
• Similarity, based on lessons from the Engage New York curriculum, and including applications of 

the side-splitter theorem to different triangles; and 
• Rates of change, in which a LaMSTI mathematics participant provided examples of calculus 

problems including fractions and proportions, ratios such as miles per hour and feet per second, 
and linear functions for slope. 

 
Three of the mathematics lessons—those covering functions, curves and lines, and similarity, introduced 
high-level concepts intended to increase teachers’ knowledge of the content area. These lessons were 
largely conducted in a whole-group lecture format with instructors standing in front of the room and 
writing problems and solutions on the board. Instructors periodically asked questions of participants to 
assess understanding and encourage class members to comment upon the problems being solved on 
the board. In each class, instructors led participants through a step-by-step explanation of the 
mathematical formulae that were being examined. In several instances, participants were asked to work 
with others at their table to collaborate in solving one of the problems. 
 
In the geometry lesson, groups of three or four participants sat at tables in a classroom and discussed 
different ways to measure angles. Since the emphasis of the lesson was on finding real-world 
applications for mathematical problems to make the content more engaging to students, one group, for 
example, went outside and used meter sticks to triangulate the height of a tower on campus, labeling 
the tower as one leg of a right triangle. They returned to the classroom to demonstrate on the board 
how the tower height could be calculated through the measurements of other parts of the imaginary 
triangle they had constructed outdoors. Other participants took note of this activity as one they might 
use with their respective classes. This lesson was led by the participants, with occasional comments or 
suggestions from the instructor. 
 
In the lesson focused on Rates of Change, a mathematics participant shared a PowerPoint presentation 
to illustrate a number of interactive activities that teachers could use with students in exploring 
concepts related to calculus. In one example, she showed four graphs and four stories, and asked 
students to match the graphs with two of the stories about mathematical problems. For the other two 
graphs, students were expected to write stories explaining the movement of lines in the graphs. On 
another graph, with numbers arrayed at regular intervals on a horizontal axis and a continuous line that 
traveled both above and below the central axis, students were asked to use mathematical formulas to 
represent the travels of a bug over time. She showed other problems related to optimization and the 
plotting of curves. She introduced teachers to the work of the Vermont Mathematics Initiative (VMI) and 
explained the essential importance of creating the foundation for calculus in Grades K-8 for students 
who would later be taking calculus in college. Throughout the presentation, the teacher invited her 
peers to share comments and questions as well as their own experiences in teaching similar content. 
 
Participant Course Evaluation Ratings. Course evaluation forms were completed by participants who 
took summer courses in 2014. Average ratings for mathematics courses and science courses are 
summarized in Exhibit 3.4. Across courses, average participant ratings indicated agreement or strong 
agreement with almost all items about course quality, instructor effectiveness, and course outcomes. 
Across indicators, ratings were slightly higher for science courses with regard to course quality and 
outcomes, while mathematics participants gave slightly higher average ratings on instructor 
effectiveness. Across courses, highest average ratings indicated strongest respondent agreement that 
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participants learned from their peers during courses. On average, participants agreed or strongly agreed 
that instructors appeared to have deep knowledge of the subject and were readily available for 
discussion and consultation. Respondents were slightly less likely to agree that they learned new 
strategies for teaching mathematics or science or that they learned from the course readings. 
 

EXHIBIT 3.4 PARTICIPANT COURSE EVALUATION RATINGS 
 

Item 

Mathematics 
Courses 
(n = 25) 

Science 
Courses 
(n = 21) 

Mean SD17 Mean SD 
The Course 
I gained worthwhile knowledge in this course. 3.24 0.72 3.33 0.58 
I was encouraged to see connections between course 

experiences and educational practice. 
3.00 0.76 3.14 1.20 

Information was presented clearly. 3.08 0.81 3.10 1.18 
I learned from the readings. 2.76 0.93 2.86 1.35 
I learned from my peers. 3.48 0.77 3.57 0.60 
I learned from course assignments. 3.16 0.75 3.10 1.18 
Evaluation procedures were clear. 3.13 0.74 2.62 1.40 
Evaluation procedures were fair and reasonable. 3.08 0.91 2.76 1.26 
This course was a good learning experience. 3.28 0.79 3.38 0.67 
The Instructor(s) . . .     
Communicated goals and course requirements clearly. 3.16 0.75 3.00 1.00 
Presented the course material in an organized manner. 3.24 0.72 3.00 1.10 
Provided helpful feedback on my assignments. 2.96 0.98 3.14 1.01 
Appeared to have deep knowledge of the subject. 3.68 0.69 3.38 0.92 
Was readily available for discussion and consultation. 3.40 0.76 3.48 0.51 
Seemed genuinely concerned with students' progress. 3.40 0.87 3.10 0.94 
Gave presentations and explanations that were helpful in 

understanding the subject matter. 
3.17 0.76 3.10 1.14 

Made suitable adjustments when the class became confused. 3.12 0.78 3.00 1.14 
Encouraged me to think for myself. 3.24 0.66 3.48 0.60 
Outcomes     
My school or district will be supportive of me as I implement 

what I learned from this course. 
2.63 1.28 3.29 0.46 

I learned new strategies for teaching mathematics or science. 2.65 0.83 2.90 0.94 
I intend to implement most or all of what I learned. 2.68 0.78 3.05 0.67 

Note. Participants provided ratings for multiple courses. Items were rated on a 4-point scale where: 1 = Strongly 
Disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly Agree. 
 
Open-ended items on course evaluation forms asked participants to elaborate about instructor 
effectiveness, aspects of the course(s) that were most useful, suggestions for course improvement, and 
expected impact on their students as a result of participation. Nearly half of returned course evaluation 
forms included responses to the open-ended items. Comments are summarized below by course type. 
 

• Mathematics Courses. Many mathematics participants reported that they gained more content 
knowledge, furthered their understanding of mathematics, and become more confident in 

                                                 
17 The standard deviation (SD) is a measure of how spread out a set of values is. Higher standard deviations indicate greater 
variability in data across respondents. 
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teaching mathematics. Some participants noted that they will be able use more precise 
language during classroom instruction. Most respondents described the course instructors as 
good teachers and felt that course assistants were helpful when they had questions. A few 
appreciated that the teachers were willing to go over problems and explain assignments to 
make sure students understood the work. Respondents reported that the collaboration with 
peer teachers, mathematics problems and challenges they had in the course, and a thorough 
review of mathematical concepts contributed most to their learning. A few suggested that they 
could have used more time working in groups for research or discussion about how to solve 
mathematics problems. 

 
• Science Courses. Most respondents described the science instructors as effective and 

knowledgeable about their content area. Participants reported that the courses increased their 
content knowledge, provided new ideas to incorporate in their class, and gave them a deeper 
respect for educational research. Many appreciated that the science courses provided updated 
educational readings to help aid their research. Some respondents felt that access to materials 
in the courses (including notes, assessments, educational websites, and information about 
leadership strategies), was very useful and used these materials in their own classrooms. 
Respondents described aspects that contributed most to their learning as daily practice 
problems, “question and answer” sessions that allowed participants to work with peers on hard-
to-understand concepts, and the pre-lab notebook. Suggestions provided by participants related 
to improving the science courses included incorporating more teaching methods, increasing 
strategies for high school courses, and having more hands-on activities. 

 
3.1.3 PARTICIPANT AND COURSE INSTRUCTOR PERCEPTIONS OF LAMSTI IMPLEMENTATION 
 
Overall Effectiveness and Quality of LaMSTI 2014. Participants indicated high satisfaction with the 
overall quality of the professional development and training they received through LaMSTI. Teachers 
appreciated the strong focus on mathematics and science content, compared to past, more general 
cross-curricular professional development experiences. Positive comments also emphasized positive 
outcomes such as understanding of new teaching strategies, ability to identify and experiment with 
effective practice, and understanding student learning progressions. Instructors also described 
participant acquisition of mathematics and science content knowledge, new teaching strategies, 
understanding of research, and ways to evaluate the impact of their practice. Representative comments 
are presented below. 
 

Most professional development is kind of across the curriculum; it’s do this, do that to 
your students. This program has really focused on math content. We discuss math, we 
define math. – Mathematics participant 

 
I think LaMSTI is good about offering different opportunities for professional 
development. A lot of the opportunities that I feel that we have in our coursework may 
not be new to us, but [allow us to learn] new teaching strategies, [through] labs, demos, 
and AP training. – Science participant 

 
One of the things I note that is helpful is that the [LaMSTI program] is ongoing. It’s 
occurring over a long enough period of time that we can actually incorporate changes 
into our teaching. – Science participant 
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The [LaMSTI] program met my needs 100% because my research centered around what I 
was doing wrong, what other teachers in my department were doing wrong, and what 
my kids were not getting as result. I was able to answer all those questions. 
– Mathematics participant 

 
I’m a middle school teacher. This gives me a clear focus on where my kids need to go in 
high school. I now understand the progression of the math curriculum. – Mathematics 
participant 

 
[LaMSTI participants] are very thankful and have told me this is a once-in-a-lifetime 
opportunity for them to enhance professional expertise and praise the program in 
general. [They offer] nothing but praise. – Course instructor 

 
If a teacher participates fully as the project is designed, they learn content, delivery, and 
measuring and evaluating that instruction. Through the thesis process, they are able to 
pick a topic and study and collect data about that topic. The program evaluation piece is 
a big piece. I did some classroom observation . . . [and] saw differences in practice 
between traditional education and some of the strategies and skills like being engaged, 
thoughtful, and having and using data in research-based practice in classrooms. 
– Course instructor 

 
A lot of [LaMSTI teachers] haven’t been involved in any type of research before this. 
[They have learned] setting up proper controls and variable types, statistical analysis, I 
think it’s been very useful for them; it’s helped their writing ability . . . and also their 
speaking ability because we encourage them to talk about their projects. – Course 
instructor 

 
Courses and Course Instructors. Mathematics and science participants spoke very positively about 
interactions with instructors and identified several areas in which instructors and courses were helpful. 
They described the content knowledge of instructors as high, instructors as being committed to 
supporting student growth, and relationships with instructors that were collegial. Faculty members were 
described as responsive to communication, both in person and by e-mail. A few concerns were also 
identified. Some participants in 2015 focus groups identified difficulties meeting with faculty because of 
the demands of their workload and the distance between LSU and their schools. A few mathematics 
teachers in one 2015 focus group felt that LSU instructors did not understand the realities of K-12 
classrooms. There were also concerns, expressed by a few individuals in 2014 interviews and focus 
groups, indicating that personality and work style conflicts between science faculty and participants 
caused challenges for some. Representative comments regarding the student interactions with courses 
and course instructors are presented below. 
 

I’m working with [course instructor]. At first the relationship was a teacher-student 
relationship, but from last summer to this summer it’s been more of a colleague 
relationship. When I make suggestions, you can tell he’s thinking about them. He’ll give 
me an opinion and we go back and forth thinking about ideas and things that are 
happening in education and how to make things better. I really like bouncing ideas off of 
each other. – Science participant 

 



 

RMC Research Corporation, Denver, CO 29 Louisiana Math and Science Teacher Institute 
  2013-2015 Evaluation Report 

Our interaction [with faculty] has been positive. They want to help us. They want to have 
discussions about how to be a better teacher. – Science participant 

 
There is a disconnect between professors and what happens in the classroom. I find 
myself saying, “yes, but . . .” a lot. – Mathematics participant 

 
There were some personality conflicts with the physics cohort and their professors . . .. 
There have been some interactions I have not considered positive and that probably 
have impacted some students’ view of participating in LaMSTI. – Course instructor 

 
[The instructor] even came out to our parish to meet with some of us because it was 
hard for us to get to LSU. – Mathematics participant 

 
It was very challenging to meet with [the instructor] outside of work during the school 
year. It was too far away. We communicated solely by e-mail. – Mathematics participant 

 
Understanding of LaMSTI Goals. When asked to describe their understanding of LaMSTI project goals, 
participants and instructors described developing participant knowledge and skills in subject area 
content, pedagogy, leadership, and research. Respondents also identified the goals of building a 
community of networked professionals. There were some differences in understandings of primary 
goals, with science participants and instructors tending to emphasize the goal of developing research 
skills. Representative comments are presented below. 
 

The goal as I understand it is to take a mixture of students who are teachers who have a 
variety of backgrounds—in my case some of them are biology teachers and some are 
chemistry teachers—and we try to provide them with the content knowledge they would 
need in their jobs . . .. The second goal is to develop lots of discussion and information 
about teaching pedagogy, to make sure they are aware of all of the modern techniques 
for teaching and why they do it that way . . .. The third goal is to make leaders out of 
them. – Course instructor 

 
The program was designed to create teacher leaders – people who are in the classroom 
that can set mandates and demands, be able to scientifically discover or investigate 
whether or not reforms are legitimate, if they would really work in the classroom . . .. I 
think they are just training us to be more knowledgeable on the changes that are given 
to us and not to just accept them at face value. – Science participant 

 
My current understanding of the goals is to create a cohort where people have a way to 
network with our peers and help collaborate together to share ideas . . .. On top of that, 
it’s also building on the mathematical ideas and concepts. The more you understand the 
mathematical concepts, the easier it is to explain them to students and meet them in the 
middle where their misconceptions are. – Mathematics participant 

 
The math faculty was more invested in the program and teaching aspect . . .. Some 
science faculty are very focused on educational research. We weren’t aware that was 
the focus when we got into [LaMSTI]. Everyone is working toward a different goal. 
– Science participant 
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[The goal of LaMSTI is] to understand the purpose of research and how to research. 
– Science participant 

 
The big part [the big goal] is teacher leadership. They want us to have a leadership role 
in the schools. – Mathematics participant 

 
Goals of LaMSTI are to provide a content-based professional development program that 
results for the teachers in an MNS degree and bolsters their own content knowledge of 
the subjects they teach in order to increase student achievement in those areas. And to 
build networks among teachers and improve the number and quality of teachers in the 
STEM field. – Course instructor 

 
The goal, among others, is to make them a better [content] teacher and provide them 
with leadership skills that will help them in high schools and school districts. What we’ve 
seen from [participant] comments is that they are looked up to by their colleagues 
regarding research. – Course instructor 

 
Planning and Communication. Some LaMSTI participants and instructors expressed frustration with a 
lack of clarity and consistency about expectations in the program. Respondents indicated that they 
would like to have had better information about program courses and expectations in advance and that 
communication among LaMSTI instructors could be improved. Some instructors suggested that 
challenges in these areas had improved over the course of the project. Representative comments are 
provided below. 
 

I would like to have had a course schedule on day one. – Mathematics participant 
 

A lot of the time, we’re just expected to do things without being told what was needed. 
They also don’t realize that our lives don’t revolve around this outside of the program. 
We know how important it is to be here and plan our lives around it. But they put 
unexpected things on top of it. – Mathematics participant 

 
The science faculty is on a different page than the math faculty. Often times we hear 
conflicting information when we talk to professors. – Science participant 

 
Communication is an issue and there may have been a difference in perception between 
what [a Project Leader] interpreted as giving [faculty] the freedom and autonomy to 
operate the program as they wanted . . . I think it was [interpreted by faculty as] a lack 
of guidance, direction, goals [and] expectations . . .. [It is important] to establish 
expectations ahead of time. – Course instructor 

 
With this cohort, we have a better idea of what doing. [With] the first cohort we were 
finding our way. We know what we’re doing and what students should be doing. 
– Course instructor 

 
We have historically had challenges in planning, preparation, and communication. There 
are steps that need to be done with LaMSTI, just logistical things that need to be handled 
earlier than they sometimes are. – Course instructor 
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While comments suggest that planning and communication were issues that warranted attention, these 
issues were not fundamentally damaging to the program. 
 
Other Challenges and Suggestions for Improvement. Participants and course instructors described 
challenges and suggestions for improvement to the LaMSTI program. Comments about challenges 
focused on lack of instructor and participant time to fully commit to ambitious project goals, lack of 
participant commitment and motivation, and insufficient accountability for students who do not meet 
expectations. Specific suggestions for improvement were varied and included soliciting more support 
from school leaders and including elementary-level teachers in the project. Representative comments 
about challenges are presented below. 
 

Teaching is a hard job and the nature of it is such that there never is enough time. It’s a 
difficult job to do well and they don’t get paid what they are worth. Keeping up that 
motivation, keeping teachers wanting to continuously grow and improve and learn more 
is a challenge . . . Uncertainty regarding standards based instruction is also challenging.  
– Course instructor 

 
I’m guiding one student in their thesis. That is a problem because they have never 
written a thesis . . .. In the summer, they really work full-time, sometimes until 3 or 4 am. 
You feel like it’s rushing toward the end to meet the deadlines. – Course instructor 

 
[The] greatest difficulty was when a teacher wasn’t really invested in the program . . . 
[we] couldn’t pin them down as to what they were doing. – Course instructor 

 
I will say I don’t think there are consequences for people who don’t do what they are 
supposed to. For people who don’t participate the way they are supposed to be there is 
no accountability. – Mathematics participant 

 
In order to be able to have greater impact, there needs to be more leadership buy-in and 
discussion around what LaMSTI can do for schools. Certain principals are on board and 
understand it, but at the end of the day the teachers have very little ability to change the 
way they work. In order to embed the opportunity for greater leadership and 
involvement, it has to be more of a top-down change. – Course instructor 

 
Elementary teachers cannot be left out of this program. We depend on them to teach 
the kids. – Mathematics participant 

 
While comments suggested that accountability for participants ought to be more clearly articulated, 
these issues did not fundamentally affect progress toward goals 
 

3.2 DEVELOPMENT OF PARTNERSHIPS AND PROFESSIONAL COMMUNITY 
 
This section describes progress made by LaMSTI toward the development of partnerships and 
professional community. The results are based on data from participant focus groups and from course 
instructor and project leader interviews. 
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3.2.1 PARTNERSHIPS 
 
During 2014 and 2015, LaMSTI continued partnerships with East Baton Rouge and Iberville Parish School 
Systems, which have been core partners since the project’s inception, promoting engagement of LaMSTI 
participants and their schools. Other new and ongoing partnerships are described below. 
 

• Robert E. Lee High School. LaMSTI worked with East Baton Rouge Parish School System (EBRPSS) 
to develop a new partnership focused on Robert E. Lee High School. When the new Lee High 
School building is completed near the LSU campus, it will have a student population of 1,200. 
This initiative is designed to develop innovative STEM education programs and to prepare 
qualified STEM teachers at Lee High School to deliver them. The district plans to expand access 
to these programs and STEM teachers who are well-prepared to deliver them to all high schools 
in the district, which serve approximately 10,000 students. The district has committed to fund 
the partnership at $300,000 per year for 5 years. 

 
• Iberville Parish Graduate Support. Through its partnership with Iberville Parish, LaMSTI 

developed a new model of graduate support under which the district provides graduate 
fellowships in return for a 20 hour per week commitment to classroom teaching. This model was 
developed as a sustainability strategy for LaMSTI. Project leaders have developed a proposal to 
expand this funding mechanism statewide. 

 
• Believe and Prepare (Iberville and West Feliciana Parishes). LaMSTI established a partnership 

with West Feliciana Parish through the development of a Believe and Prepare grant proposal. 
The Believe and Prepare program, which is financed by the state, is designed to identify new 
ways of preparing high-quality teachers. The partnership with LaMSTI created a new residency 
program to support graduate students in LSU courses for the MNS degree. The program focuses 
on developing the knowledge and skills needed for effective STEM teaching and includes a 
classroom-based induction component under the supervision of rigorously selected and trained 
teacher advisers. It also uses the funding mechanism developed with Iberville. 

 
• College Readiness Project. LaMSTI collaborated with the LSU Cain Center College Readiness 

Project (LSU-CRP) to develop a sustainability strategy for LaMSTI. The LSU-CRP provides high-
quality online STEM courses in Grades 7 through 12 in 40 high schools in the Baton Rouge area. 
Through the partnership, LSU-CRP will generate revenue through tuition received for dual 
enrollment courses. Revenue will be re-invested by the Cain Center in human resource 
development in STEM teaching. 

 
• EngageNY/EurekaMath Curriculum Project. At present, EurekaMath is the only K-12 curriculum 

fully aligned with Common Core standards at all levels. The Cain Center helped to direct the 
development of the curriculum. LaMSTI courses for teachers served as a laboratory and testing 
ground for the 10th-grade EurekaMath geometry course, and to some extent for the ninth-
grade algebra course. Several LaMSTI participants and graduates helped to design and write the 
curriculum. The LSU Cain Center serves as a broker for professional development for 
EurekaMath in the Mississippi Delta Region. 

 
Perceptions of Partnerships. Course instructors and project leaders were asked to describe if and how 
LaMSTI influenced partnerships of various types. Project leader comments included description of a 
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range of partnerships with districts and national organizations. Nearly all instructors had favorable 
perceptions about partnership experiences with K-12 schools through LaMSTI. One instructor 
mentioned establishing a dual enrollment course. Others mentioned gaining new understandings of 
benefits associated with partnerships, and increased comfort and ability to work with K-12 school 
faculty. Representative comments about partnerships are presented below. 
 

I think [partnerships are] one of the success stories of LaMSTI . . .. The network is 
working and the tangential outcomes could fill pages . . .. Highlights are the EurekaMath 
curriculum. We are running workshops in July for 850 math teachers across the state. 
– Project leader 

 
I have started a dual enrollment program where my general chemistry course is now 
being taught at the local high schools. This is a direct output of the LaMSTI program. 
Some of the teachers involved are LaMSTI students of mine. It was through those 
contacts that those partnerships developed. It will make a difference at the high school 
level because not only does it improve the teacher, but it puts my course in the high 
school where students will learn chemistry at a deeper level, but more importantly, they 
will improve their learning skills dramatically. – Course instructor 

 
Because I come from a K-12 background, I have always been a proponent of partnering 
with universities . . .. I like to see partnerships and ways that LaMSTI directors actively 
pursue partnerships. They see the benefit and logical pipeline. They are actively 
enthusiastic about partnering. Since I’ve migrated into a different department I’m sort of 
shocked it’s not like that everywhere . . . that’s something LaMSTI espouses whereas 
faculty on campus are typically interested in research. Bridging that gap to me is critical. 
– Course instructor 

 
[The program] has raised my awareness from the challenges of trying to build a 
sustainable long-term program with the rapidly changing political environments. It’s also 
introduced me to key players in the state who are willing to partner and come up with 
new solutions. There are more obstacles, but there is also more hope that there are 
people and leaders who really care about these issues. – Course instructor 

 
I think our faculty have always been reluctant to get involved with high schools and do 
dual enrollment. I think we are a bit more comfortable now that we know the faculty at 
high schools that we are interacting with. – Course instructor 

 
We are trying to implement a dual enrollment program for college bound students who 
want to major in agriculture . . . and I have been able to capitalize on my LaMSTI 
network of science and math teachers to put me in touch with the people I need to 
extend that program in high schools. It’s building capacity for education in all areas and 
extending the reach of STEM. – Course instructor 

 
One instructor did not engage in partnership experiences with K-12 schools and felt that more 
could be done to cultivate partnerships. 
 

I didn’t see much partnering. We partnered with individual student teachers. It doesn’t 
seem that districts had involvement beyond giving permission. Schools are not really 
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involved. I wanted to set up something where I came to [a high school teacher’s] 
classroom . . . to understand our respective levels. I didn’t have any guidance or models. 
LaMSTI did nothing to support that sort of partnership. – Course instructor 

 
3.2.2 PROFESSIONAL COMMUNITY 
 
Progress Toward Professional Community Among LaMSTI Participants. Participants, course instructors, 
and project leaders indicated that participation in the LaMSTI program led to increased collaboration 
among participants and the development of professional community. Comments suggest that course 
instructors worked to purposefully support collaboration among participants and that the cohort model 
was particularly beneficial. Participants also reported that professional community within their own 
schools was enhanced. Faculty described teacher development a sense of professional community as 
one of the most valuable aspects of the LaMSTI program. Representative comments are presented 
below. 
 

We benefit most when we have time to work with groups. Last year we got to see 
different ways to solve problems, this year we are sticking to our own little group. 
– Mathematics participant 

 
We met regularly with other teachers in the math department or who were teaching the 
same subjects. I met almost every day. We discussed why we were setting up the 
question, answers, and we shared with each other. It was neat to have the respect of a 
teacher who had been teaching longer. – Mathematics participant 

 
I think that the most beneficial thing has been advice from people in the cohort. There 
were good classroom activities. The networking has been great. – Science participant 

 
The idea of having a cohort go through everything together is a good idea . . .. They get a 
better idea of what the process is. – Course instructor 

 
I would say that we are getting better at least appreciating and leveraging the value the 
teachers have to one another. That is, we are, I think, more effective in providing more 
ways for teachers to talk to one another by giving them work to do together. – Project 
leader 

 
[The program] is . . . building a cohort of people who can rely on each other for 
networking and support even after LaMSTI ends. – Course instructor 

 
In talking to all of our students I think the professional networking piece has been most 
meaningful. – Project leader 

 
Administrative Support for LaMSTI Participants. Participants presented a mixed picture of the nature 
and extent of the support LaMSTI participants received in their K-12 schools. Most participants reported 
that district and school administrators were very supportive of their participation in LaMSTI. Examples of 
support included scheduling adjustments, financial support, and provision of access to student data. 
However a small number of teachers expressed a lack of awareness of and support for participation in 
LaMSTI. Representative comments are presented below. 
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I have one-hundred percent support. Our administrators up to the superintendent 
wanted the program. The administrators are all behind us making sure that we are 
successful. – Mathematics participant 
 
The past year was my first year teaching at the school I was at and they were really 
supportive. Before I even started teaching they were giving me demographic information 
in order to get started on the research. Then we had a specific time to meet with the 
kids. It was extra time during the day just to meet for my study. It was nice. – Science 
participant 

 
My school hasn’t been very supportive . . . they switched me from algebra to geometry 
even though I was working on an algebra project. – Mathematics participant 

 
My school is supportive on everything, anything you would ever need. – Mathematics 
participant 

 
[The district] signed the paperwork, but it’s not incorporated, I haven’t encountered any 
changes or solicitation of knowledge or ideas. – Science participant 

 
I don’t know if our administrators are really aware of what our program is trying to do. 
– Science participant 

 

3.3 OUTCOMES FOR PARTICIPANTS 
 
This section presents findings related to the impact of LaMSTI on participant outcomes, including 
mathematics and science content and pedagogical content knowledge; teacher preparedness and 
efficacy; participation in professional learning activities; and translation of knowledge and skills to 
classroom practice. Analyses of data from teacher content knowledge assessments, participant surveys, 
focus groups, and interviews are included. 
 
3.3.1 CONTENT AND PEDAGOGICAL CONTENT KNOWLEDGE 
 
Results from content knowledge assessments administered to LaMSTI participants at the beginning of 
their participation and annually thereafter are presented, by cohort and subject area, in the following 
section. 
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3.3.1.1 MATHEMATICS (KAT ASSESSMENT) 
 
Cohort 3. Twelve of 13 Cohort 3 participants completed the KAT in summer 2012, 2013, and 2014. 
Exhibit 3.5 shows that participant KAT scale scores increased after one year of participating in LaMSTI. 
The gain for the Teaching Knowledge of Mathematics subscale was statistically significant with a large 
effect size18 (d = .99)19. The percentage of overall correct items increased by 4.9% from 2012 to 2014, 
yet this increase was not statistically significant. 
 

EXHIBIT 3.5 COHORT 3 KAT ASSESSMENT SCALE SCORES AND 
PERCENTAGE CORRECT (n = 12) (SUMMER 2012, 2013, AND 2014) 

 
 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Overall scale score 48.23 8.55 50.05 7.45 51.64 9.04 1.83 1.59 3.42 
Teaching Knowledge of 

Mathematics 48.59 9.23 51.37 7.96 54.48 8.29 2.78 3.12 5.90* 

Knowledge of School 
Algebra 46.03 9.10 46.23 7.51 46.62 14.28 0.21 0.39 0.60 

Advanced Knowledge of 
Mathematics 47.83 6.80 51.79 7.89 50.18 6.69 3.95 -1.61 2.35 

Percentage of Correct 
Items (17 Multiple-
Choice) 

49.51 17.28 54.90 17.07 54.41 20.85 5.39 -0.49 4.90 

* p <.05.20 
 
Cohort 4. Ten of 12 Cohort 4 participants completed the KAT in summer 2013, 2014, and 2015. Exhibit 
3.6 shows that participants made the largest gains for the Knowledge of School Algebra subscale and 
that the overall percentage of correct items increased by nearly 15% between 2013 and 2015. No 
increase was statistically significant, however. 
 
  

                                                 
18 The standardized effect size indicates the size of an effect relative to the variability in the population, allowing effect sizes to 
be compared across measures and studies. In education, a standardized effect size of 0.3 is often considered moderate. Nine 
months of general instruction typically corresponds to an effect size of approximately 0.3 (Hattie, 2009). A standardized effect 
size of 0.6 is often considered large. The effect size for mastery learning is approximately 0.6 (Hattie, 2009). 
19 Cohen’s d is a measure of effect size, designed to measure the magnitude of treatment effect. These effect sizes are 
considered “small, d = .2,” “medium, d = .5,” and “large, d = .8”. 
20 The p-value is an indicator that represents the likelihood that observed results occurred by chance. In education research, 
values of p < .05 (i.e., values indicating that observed results had a less than 5% chance of occurring by chance) are typically 
used to identify results that are statistically significant. Lower p-values indicate a smaller likelihood that observed results 
occurred by chance and are therefore associated with statistically significant findings. 
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EXHIBIT 3.6 COHORT 4 KAT ASSESSMENT SCALE SCORES AND 
PERCENTAGE CORRECT (n = 10) (SUMMER 2013, 2014, AND 2015) 

 
 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Overall scale score 48.88 8.34 53.93 7.88 54.23 10.32 5.06 0.29 5.35 
Teaching Knowledge 

of Mathematics 
51.94 9.66 55.09 7.94 55.87 11.17 3.15 0.78 3.93 

Knowledge of School 
Algebra 

41.62 10.61 47.67 9.70 51.92 12.11 6.05 4.25 10.30 

Advanced Knowledge 
of Mathematics 

48.18 9.63 55.44 7.41 50.51 9.84 7.26 -4.94 2.33 

Percentage of Correct 
Items (17 multiple-
choice) 

47.06 19.41 62.35 18.85 61.76 22.91 15.29 -0.59 14.71 

 
3.3.1.2 SCIENCE CONTENT KNOWLEDGE (PHYSICS MOSART) 
 
Eight Cohort 3 science participants completed the Physics MOSART in summer 2012, 2013, and 2014. 
The test consists of 25 questions tied to high school standards related to physics from the National 
Science Education Standards. Exhibit 3.7 presents the percentage of correct responses for each item and 
for the total average score. The average percentage of correct responses increased by 8.5%. The 
percentage of correct responses increased for 11 items, decreased for four items, and stayed the same 
for 10 items. 
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EXHIBIT 3.7 COHORT 3 PHYSICS MOSART PERCENTAGE OF 
CORRECT ITEM RESPONSES (n = 8) (SUMMER 2012, 2013, AND 2014) 

 

Question 

2012 
Correct 

Responses 

2013 
Correct 

Responses 

2014 
Correct 

Responses 

Percentage 
Difference 
2012/2013 

Percentage 
Difference 
2013/2014 

Percentage 
Difference 
2012/2014 

1 Light through a mirror 100.0 87.5 100.0 -12.5 +12.5 0.0 
2 Copper as an electrical 

conductor 
100.0 100.0 100.0 0.0 0.0 0.0 

3 Weight on planet half as 
far from sun 

75.0 87.5 75.0 +12.5 -12.5 0.0 

4 Electric force when 
double distance 

50.0 75.0 75.0 +25.0 0.0 +25.0 

5 Amplitude of a wave 50.0 37.5 87.5 -12.5 +50.0 +37.5 
6 Force when pulled in 

different directions 
12.5 37.5 75.0 +25.0 +37.5 +62.5 

7 What happens to 
gasoline's energy? 

62.5 87.5 75.0 +25.0 -12.5 +12.5 

8 Where is there no gravity 
in a loop? 

87.5 100.0 75.0 +12.5 -25.0 -12.5 

9 Moving object changes 
direction 

87.5 100.0 100.0 +12.5 0.0 +12.5 

10 A battery works by 100.0 75.0 87.5 -25.0 +12.5 -12.5 
11 Light colored clothes in 

the summer 
100.0 100.0 100.0 0.0 0.0 0.0 

12 Forces between electron 
and proton 

62.5 87.5 75.0 +25.0 -12.5 +12.5 

13 Baseball trajectory - at 
the top? 

50.0 62.5 75.0 +12.5 +12.5 +25.0 

14 Oscillation of light waves 50.0 50.0 75.0 0.0 +25.0 25.0 
15 Radio waves and X-rays 75.0 62.5 75.0 -12.5 +12.5 0.0 
16 Electric charge and 

magnetic fields 
25.0 25.0 50.0 0.0 +25.0 +25.0 

17 Continuous spectrum 
through red filter 

37.5 62.5 62.5 +25.0 0.0 +25.0 

18 Atoms and unique 
emission spectrum 

50.0 87.5 50.0 +37.5 -37.5 0.0 

19 Primary purpose of 
electric motor 

100.0 87.5 75.0 -12.5 -12.5 -25.0 

20 Ice melting - phase 
changes 

87.5 75.0 87.5 -12.5 +12.5 0.0 

21 Light that uses 100% 
electricity 

75.0 62.5 75.0 -12.5 +12.5 0.0 

22 Heat and cold flow 75.0 87.5 62.5 +12.5 -25.0 -12.5 
23 If there is an electric 

force 
87.5 75.0 87.5 -12.5 +12.5 0.0 

24 Good electrical 
conductors 

62.5 87.5 75.0 +25.0 -12.5 +12.5 

25 Losing heat energy 100.0 87.5 100.0 -12.5 +12.5 0.0 
Total Average 70.5 75.5 79.0 +5.0 +3.5 +8.5 
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3.3.2 PARTICIPANT PERCEPTIONS OF CONTENT KNOWLEDGE AND RESEARCH SKILL ACQUISITION 
 
Content Knowledge. Participants and course instructors were asked about changes in participant 
content knowledge after their participation in LaMSTI. Almost all teachers reported a substantial 
increase in the amount and depth of content knowledge. Teachers expressed more confidence in 
mastery of mathematics and science content and felt that they could hold students to higher standards. 
Science participants, in particular, said they benefitted greatly from learning about each other’s research 
and applying some of the findings. Representative comments are presented below. 
 

By writing a thesis and improving their content knowledge in math, I think that makes 
[students] really more qualified and I can say that without any doubt. – Course 
instructor 

 
High school teachers in general, have an attitude that they already know as much 
chemistry as is necessary to teach and they are not interested in knowing it at a deeper 
level, but having exposure at a deeper level, then they can see how to teach the ideas . . . 
and they get excited about it. – Course instructor 

 
We did biology the first summer. I don’t think that advanced my understanding. I think 
the chemistry has. [The faculty] went deeper with that. – Science participant 

 
It’s beneficial following everyone’s project from start to finish. I feel like I have a hand in 
multiple research projects. It’s helped us all understand the effects of quizzing, online 
homework vs. paper homework, note taking. It’s not the same as reading a paper on it; 
we have actively tracked all these projects. – Science participant 

 
It changed my way of thinking about how students learn. I used to think it didn’t matter 
if I knew something really well, just that I knew it a little better than [the students.] . . . 
but it does affect how well they know it. If I’m only two inches deep, they’re not going to 
get as much. – Mathematics participant 

 
Development of Research and Critical Review Skills. Participants reported improvements in their 
understanding of research, research methods, and use of data to make decisions in the classroom as a 
result of their participation in LaMSTI. They also reported increased confidence in using research to 
construct strong arguments. Science instructors commented on students’ increased ability to 
understand, conduct, and use research effectively. Representative comments are presented below. 
 

I plan to use [research and critical review skills] in the fall to let teachers know that these 
are things we need to have; I think we can use this type of literature so that we can 
motivate them to make changes in their classrooms. – Mathematics participant 

 
This year, I was more comfortable pulling articles and taking them to the administration 
to make decisions. – Science participant 

 
I talked to kids about what I’m doing. [I tell them] “I’m in grad school. This is an example 
of real research, you get to help . . .. Scientists collect data and do research. The things 
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that [scientists] do are important, controlling the parameters of an experiment is 
important.” This was a good example for them to see. – Science participant 

 
LaMSTI participants are starting to develop our intrinsic skepticism towards “established 
fact” without supporting data. [They are] starting to believe me. I hope that if they 
become administrators or when they listen to administrators, their first thought will be 
“Where is the data other than your pontification [that] this is a good idea.” I think 
[LaMSTI participants] are much more sophisticated consumers of the baloney that they 
are handed as good education. They know how to test it. – Course instructor 

 
I would say that when [participants] started, if you told them to write a research paper, 
assuming they had done one in college, they had no idea how to do it in a way that even 
vaguely resembles an academic thesis in the sciences. They had no idea about 
importance of quality of data. They had no idea of going through data again and again, 
to find the facts that are in the noise . . ..They were completely uncomfortable with it 
and still struggle with it, but are worlds apart from where they started. – Course 
instructor 

 
3.3.3 TEACHER PREPAREDNESS AND EFFICACY 
 
The participant survey asked respondents to rate the extent to which they felt prepared for teaching 
and their efficacy for teaching mathematics or science. Composite measures were developed for each of 
these measures, and subscale data are reported for the following teacher efficacy subscales: Support for 
Teaching Mathematics or Science (e.g., support by colleagues to try new ideas, to learn new pedagogy, 
to work with colleagues on curriculum and instruction, and to attend professional development); Ability 
to Teach Mathematics or Science (e.g., ability to respond to difficult questions, to gauge student 
comprehension, to craft good questions, to adjust lessons to student needs, to use a variety of 
assessments, and to provide alternate explanations); and Confidence to Teach Mathematics or Science 
(e.g., confidence in content and pedagogical content knowledge, for learning advanced topics, for 
demonstrating lessons to peers). Results are presented separately by cohort and subject. 
 
Exhibit 3.8 presents Cohort 3 mathematics and science participant ratings over time for their overall 
preparedness to teach and efficacy for teaching mathematics or science. All ratings increased after 
participating in LaMSTI, except ratings of Support for Teaching, which decreased slightly for both 
mathematics and science participants. The increases in average ratings of Preparedness to Teach 
Mathematics and Preparedness to Teach Science were statistically significant. 
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EXHIBIT 3.8 COHORT 3 TEACHER PREPAREDNESS AND EFFICACY (SUMMER 2012, 2013, AND 2014) 
 

 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 13) 
Preparedness to Teach 

Mathematicsa 
5.78 1.05 6.32 0.79 6.61 0.75 0.54 0.29 0.83* 

Efficacy for Teaching 
Mathematicsb 

6.51 0.74 6.69 0.59 6.84 0.65 0.18 0.15 0.33 

Support for Teaching 
Mathematics 

6.91 0.70 6.68 0.70 6.78 0.90 -0.23 0.10 -0.13 

Ability to Teach Mathematics 6.21 0.92 6.54 0.67 6.80 0.66 0.33 0.26 0.59 
Confidence to Teach 

Mathematics 
6.41 0.93 6.86 0.66 6.94 0.67 0.45 0.08 0.53 

Science Participants (n = 8) 
         

Preparedness to Teach 
Sciencea 

4.96 1.10 5.82 0.61 5.96 1.05 0.86* 0.13 1.00* 

Efficacy for Teaching 
Scienceb 

5.46 1.00 5.76 0.80 5.88 0.41 0.30 0.13 0.42 

Support for Teaching Science 5.35 1.21 5.25 1.29 4.97 1.36 -0.10 -0.28 -0.39 
Ability to Teach Science 5.52 1.00 5.92 0.82 6.10 0.89 0.40 0.19 0.58 
Confidence to Teach Science 5.50 1.31 6.10 0.83 6.55 0.82 0.60 0.45 1.05 

a Preparedness was rated on an 8-point scale where: 1 = Unsatisfactory, 3 = Developing, 6 = Proficient and 8 = 
Exceptional. b Efficacy was rated on an 8-point scale where: 1= Extremely Low, 3 = Below Average, 6 = Above Average 
and 8 = Extremely High. * p < .05. 

 
Cohort 4 participants were asked to complete the participant survey during the summer of 2013, 2014, 
and 2015. Exhibit 3.9 shows that all ratings of mathematics and science participant preparedness and 
efficacy increased after participation in LaMSTI. Increases in science participant ratings of preparedness 
and efficacy were statistically significant. Science participant ratings of Support for Teaching Science also 
increased significantly after participation in LaMSTI. 
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EXHIBIT 3.9 COHORT 4 TEACHER PREPAREDNESS AND EFFICACY (SUMMER 2013, 2014, 2015) 
 

 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 10) 
Preparedness to Teach 

Mathematicsa 
5.47 0.94 6.59 0.71 6.43 0.84 1.12 -0.16 0.97 

Efficacy for Teaching 
Mathematicsb 

5.85 0.95 6.83 0.62 6.51 0.88 0.98 -0.32 0.66 

Support for Teaching 
Mathematics 

5.88 1.38 6.63 0.85 6.37 1.23 0.75 -0.27 0.48 

Ability to Teach Mathematics 5.53 1.08 6.67 0.70 6.33 0.82 1.13 -0.33 0.80 
Confidence to Teach 

Mathematics 
6.13 0.64 7.18 0.67 6.82 0.80 1.05 -0.37 0.68 

Science Participants (n = 11) 
         

Preparedness to Teach 
Sciencea 

5.38 0.56 6.05 0.65 6.58 0.62 0.67 0.54 1.21** 

Efficacy for Teaching 
Scienceb 

5.18 0.49 6.22 0.65 6.16 0.65 1.04** -0.06 0.98* 

Support for Teaching Science 4.23 0.91 6.00 0.89 5.70 0.93 1.77** -0.30 1.47* 
Ability to Teach Science 5.52 0.84 6.30 0.65 6.39 0.61 0.79* 0.09 0.88 
Confidence to Teach Science 5.80 0.84 6.35 0.88 6.39 0.89 0.55 0.05 0.59 

a Preparedness was rated on an 8-point scale where: 1 = Unsatisfactory, 3 = Developing, 6 = Proficient and 8 = Exceptional. 
b Efficacy was rated on an 8-point scale where: 1= Extremely Low, 3 = Below Average, 6 = Above Average and 8 = Extremely 
High. * p < .05; ** p < .01. 

 
3.3.4 PARTICIPATION IN PROFESSIONAL LEARNING ACTIVITIES 
 
The participant survey included questions that asked respondents to rate the frequency of participation 
in professional learning activities, including various types of collaboration with colleagues. Participant 
responses are presented by cohort and subject. Exhibit 3.10 presents average ratings for Cohort 3 
participants. Overall participation in professional learning activities increased slightly for mathematics 
participants and decreased slightly for science participants after participation in LaMSTI. Considering the 
frequency of various professional learning activities, mathematics participants increased most in giving 
opinions to school management, conducting collegial classroom observation, and supporting colleagues 
in teaching problems. Science participants increased most in the frequency with which they conducted 
collegial classroom observation and prepared lessons with a colleague. Among science participants, 
there was a slight decrease in the frequency with which they shared ideas about educational 
improvement. 
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EXHIBIT 3.10 COHORT 3 FREQUENCY OF PARTICIPATION IN 
PROFESSIONAL LEARNING ACTIVITIES (SUMMER 2012, 2013, AND 2014) 

 
 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 12)          
Overall Participation 2.75 0.46 2.95 0.36 3.00 0.46 0.20 0.05 0.25 
Collegial classroom observation 1.62 0.87 1.69 0.75 2.23 1.24 0.78 0.54 0.62 
Support colleagues in teaching problems 2.85 0.80 3.00 0.58 3.31 0.75 0.15 0.31 0.46 
Give opinion to school management 2.23 0.93 2.62 1.04 2.85 0.80 0.39 0.23 0.62 
Share ideas about pupil counseling 2.69 1.11 2.69 0.95 2.92 0.86 0.00 0.23 0.23 
Join a committee at the school 2.50 0.67 3.08 0.90 2.75 0.75 0.58 -0.33 0.25 
Share ideas about educational improvement 2.62 1.04 3.23 0.60 3.00 0.82 0.62 -0.23 0.39 
Talk about teaching problems with colleagues 3.46 0.88 3.54 0.52 3.46 0.78 0.08 -0.08 0.00 
Reflect individually on a lesson 3.54 0.66 3.46 0.66 3.77 0.44 -0.08 0.31 0.23 
Share ideas about education with colleagues 3.31 0.63 3.46 0.78 3.38 0.51 0.15 -0.08 0.08 
Prepare lessons with a colleague 2.67 1.16 2.83 1.03 2.58 1.08 0.17 -0.25 -0.08 
Use colleagues’ materials in own lessons 2.67 1.16 2.83 0.84 2.83 0.94 0.17 0.00 0.17 

Science Participants (n = 8)          

Overall Participation 2.28 0.59 2.50 0.69 2.24 0.63 0.21 -0.26 -0.05 
Collegial classroom observation 1.13 0.35 1.75 1.04 1.50 1.07 0.63 -0.25 0.38 
Support colleagues in teaching problems 2.13 0.84 2.38 0.92 2.13 1.00 0.25 -0.25 0.00 
Give opinion to school management 2.38 0.92 2.38 0.92 2.13 0.84 0.00 -0.25 -0.25 
Share ideas about pupil counseling 2.38 0.92 2.50 1.07 2.25 0.71 0.13 -0.25 -0.13 
Join a committee at the school 2.38 1.19 2.50 1.07 2.25 1.04 0.13 -0.25 -0.13 
Share ideas about educational improvement 2.63 1.06 2.63 0.75 2.13 1.00 0.00 -0.50 -0.50 
Talk about teaching problems with colleagues 2.87 0.84 2.75 0.89 2.75 0.89 -0.13 0.00 -0.13 
Reflect individually on a lesson 3.00 1.07 3.38 0.75 3.00 0.76 0.38 -0.38 0.00 
Share ideas about education with colleagues 2.87 0.84 3.00 0.76 2.75 0.89 0.13 -0.25 -0.13 
Prepare lessons with a colleague 1.63 0.74 2.00 0.76 1.88 1.13 0.38 -0.13 0.25 
Use colleagues’ materials in own lessons 1.75 0.71 2.25 0.71 1.88 0.84 0.50 -0.38 0.13 

Note. Items were rated on a 4-point scale where: 1 = Hardly Ever, 2 = Sometimes, 3 = Fairly Often, and 4 = Often. No differences were statistically significant. 
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Exhibit 3.11 shows Cohort 4 ratings of participation in professional learning activities between summer 2013 and 
summer2015. Overall participation in professional learning activities increased slightly for mathematics 
participants from 2013 to 2014, and decreased slightly from 2014 to 2015; however, these changes were not 
significant. Overall participation in professional learning activities for science participants increased significantly 
from 2013 to 2014 and decreased slightly from 2014 to 2015. Considering the frequency of various professional 
learning activities, mathematics participants increased most in preparing lessons with a colleague and sharing 
ideas about pupil counseling. Science participants increased most in the frequency with which they prepared 
lessons with a colleague and used colleagues’ materials in their own lessons. 
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EXHIBIT 3.11 COHORT 4 FREQUENCY OF PARTICIPATION IN 
PROFESSIONAL LEARNING ACTIVITIES (SUMMER 2013, 2014, AND 2015) 

 
 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 10)          
Overall Participation 2.69 0.41 2.88 0.46 2.62 0.45 0.19 -0.26 -0.07 
Collegial classroom observation 1.50 0.97 1.70 0.68 1.60 0.84 0.20 -0.10 0.10 
Support colleagues in teaching problems 2.60 0.97 3.00 0.82 2.70 0.95 0.40 -0.30 0.10 
Give opinion to school management 2.60 1.27 2.80 0.92 2.70 0.95 0.20 -0.10 0.10 
Share ideas about pupil counseling 2.20 0.92 2.60 0.97 2.40 0.97 0.40 -0.20 0.20 
Join a committee at the school 2.90 0.99 3.10 1.10 2.60 0.97 0.20 -0.50 -0.30 
Share ideas about educational improvement 3.20 0.79 3.30 0.68 2.60 0.70 0.10 -0.70 -0.60 
Talk about teaching problems with colleagues 3.50 0.71 3.30 0.48 3.10 0.57 -0.20 -0.20 -0.40 
Reflect individually on a lesson 3.30 0.68 3.40 0.70 3.00 1.05 0.10 -0.40 -0.30 
Share ideas about education with colleagues 3.10 0.74 3.40 0.70 3.20 0.63 0.30 -0.20 0.10 
Prepare lessons with a colleague 2.20 0.79 2.70 1.16 2.50 0.97 0.50 -0.20 0.30 
Use colleagues’ materials in own lessons 2.50 0.85 2.40 1.08 2.40 1.08 -0.10 0.00 -0.10 

Science Participants (n = 11)          

Overall Participation 2.14 0.50 2.59 0.43 2.40 0.47 0.45* -0.19 0.26 
Collegial classroom observation 1.09 0.30 1.27 0.47 1.27 0.65 0.18 0.00 0.18 
Support colleagues in teaching problems 2.09 0.83 2.45 0.52 2.45 0.52 0.36 0.00 0.36 
Give opinion to school management 2.00 0.45 2.18 0.41 2.27 0.65 0.18 0.09 0.27 
Share ideas about pupil counseling 1.73 0.79 2.45 0.52 2.09 0.70 0.73* -0.36 0.36 
Join a committee at the school 2.18 0.87 2.27 1.00 2.27 0.91 0.09 0.00 0.09 
Share ideas about educational improvement 2.36 0.81 2.55 0.52 2.73 0.79 0.18 0.18 0.36 
Talk about teaching problems with colleagues 3.00 0.89 3.18 0.60 3.09 0.70 0.18 -0.09 0.09 
Reflect individually on a lesson 3.09 1.04 3.36 0.67 3.09 0.83 0.27 -0.27 0.00 
Share ideas about education with colleagues 2.73 1.10 3.18 0.75 2.82 0.87 0.46 -0.36 0.09 
Prepare lessons with a colleague 1.55 0.82 2.64 1.12 2.09 0.83 1.09* -0.55 0.55 
Use colleagues’ materials in own lessons 1.73 0.79 2.91 0.83 2.18 0.75 1.18** -0.73 0.46 

Note. Items were rated on a 4-point scale where: 1 = Hardly Ever, 2 = Sometimes, 3 = Fairly Often, and 4 = Often. * p < .05; ** p < .01. 
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3.3.5 DEVELOPMENT OF PARTICIPANT LEADERSHIP CAPACITY  
 
LaMSTI seeks to develop the leadership capacity of participants, with the expectation they will return to 
their schools and districts to share what they learned with colleagues. Results from the participant 
survey related to development of leadership capacity are presented first, followed by results from focus 
groups and interviews with participants and project leadership. 
 
Participant Survey Results. Change over time in Cohort 3 ratings of engagement in leadership roles and 
activities is presented in Exhibit 3.12. After participation in LaMSTI, both groups of participants reported 
that they were more frequently engaged in leadership roles and activities. Increases among mathematics 
participants were slightly higher than those for science participants. Among mathematics participants, 
the largest average increase was reported for the frequency with which they led discussions with 
colleagues about school goals. This increase was statistically significant. Among science participants, the 
largest average increase was reported for the frequency with which they worked with colleagues to 
develop new curriculum. 
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EXHIBIT 3.12 COHORT 3 ENGAGEMENT IN LEADERSHIP  
ROLES AND ACTIVITIES (SUMMER 2012, 2013, AND 2014) 

 
 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 12)          
Engagement in Leadership Roles and Activities 2.24 0.60 2.75 0.77 2.66 0.62 0.51 -0.10 0.42 
Did someone ask you to help teach his/her 

class(es)? 
2.00 1.18 2.18 0.87 2.00 1.18 0.18 -0.18 0.00 

Were you asked to visit other teachers' classrooms 
to observe instruction? 

1.91 0.94 2.18 0.87 2.00 0.78 0.27 -0.18 0.09 

Did you make suggestions for curriculum materials 
to colleagues? 

2.73 0.79 3.27 0.79 3.45 0.69 0.55 0.18 0.73 

Did you work with colleagues to develop new 
curriculum? 

2.09 0.83 2.55 1.70 2.73 1.19 0.46 0.18 0.64 

Did you lead discussions with colleagues about the 
goals of your school? 

1.92 0.79 2.67 1.07 2.83 0.84 0.75 0.16 0.92* 

Did you help colleagues with managing classroom 
behavior? 

2.09 0.95 2.45 0.93 2.36 0.92 0.36 -0.09 0.27 

Did you lead conversations with colleagues about 
what helps students learn best? 

2.92 1.17 3.25 0.75 3.25 0.97 0.33 0.00 0.33 

Science Participants (n = 8) 
         

Engagement in Leadership Roles and Activities 1.82 0.76 1.90 0.63 1.93 0.66 0.07 0.03 0.11 
Did someone ask you to help teach his/her 

class(es)? 
1.50 0.76 1.88 1.00 1.63 0.74 0.38 -0.25 0.13 

Were you asked to visit other teachers' classrooms 
to observe instruction? 

1.63 0.74 1.88 0.99 1.75 1.17 0.25 -0.13 0.13 

Did you make suggestions for curriculum materials 
to colleagues? 

2.00 0.93 2.13 0.64 2.00 0.93 0.13 -0.13 0.00 

Did you work with colleagues to develop new 
curriculum? 

1.38 1.06 1.63 0.75 1.63 0.75 0.25 0.00 0.25 

Did you lead discussions with colleagues about the 
goals of your school? 

2.00 1.31 1.88 0.84 2.13 1.56 -0.13 0.25 0.13 

Did you help colleagues with managing classroom 
behavior? 

2.00 0.76 2.00 0.76 2.13 0.84 0.00 0.13 0.13 

Did you lead conversations with colleagues about 
what helps students learn best? 

2.25 1.04 2.38 1.19 2.25 1.17 0.13 -0.13 0.00 

Note. Items were rated on a 5-point scale where: 1= Never, 2 = A Few Times a Year, 3 = Once or Twice a Month, 4 = Once or Twice a Week, and 5 = Almost Every 
Day. * p < .05. 
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Exhibit 3.13 shows that mathematics and science participants in Cohort 4 groups rated their 
engagement in leadership roles and activities slightly higher after participation in LaMSTI. Among 
mathematics participants, increases were largest for the frequency with which they made suggestions 
for curriculum materials to colleagues. Among science participants, increases were largest for the 
frequency with which they helped, colleagues manage classroom behavior, were asked to visit other 
teachers' classrooms to observe instruction, and made suggestions for curriculum materials. 
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EXHIBIT 3.13 COHORT 4 ENGAGEMENT IN LEADERSHIP 
ROLES AND ACTIVITIES (SUMMER 2013, 2014, AND 2015) 

 
 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 10)          
Engagement in Leadership Roles and Activities 2.37 0.72 2.69 0.62 2.67 1.18 0.31 -0.02 0.30 
Did someone ask you to help teach his/her 

class(es)? 
1.80 1.23 1.70 0.68 2.00 0.68 -0.10 -0.30 0.20 

Were you asked to visit other teachers' classrooms 
to observe instruction? 

1.60 0.70 1.90 0.99 2.30 1.49 0.30 0.40 0.70 

Did you make suggestions for curriculum materials 
to colleagues? 

2.70 0.68 2.80 1.03 3.40 1.08 0.10 0.60 0.70 

Did you work with colleagues to develop new 
curriculum? 

2.30 1.06 2.90 1.10 2.40 1.35 0.60 -0.50 0.10 

Did you lead discussions with colleagues about the 
goals of your school? 

2.78 1.09 3.00 1.23 2.89 1.69 0.22 -0.11 0.11 

Did you help colleagues with managing classroom 
behavior? 

2.80 1.14 3.20 1.03 2.70 1.42 0.40 -0.50 -0.10 

Did you lead conversations with colleagues about 
what helps students learn best? 

2.70 1.16 3.20 0.92 3.00 1.49 0.50 -0.20 0.30 

Science Participants (n = 8) 
         

Engagement in Leadership Roles and Activities 2.03 0.56 2.53 0.82 2.30 0.63 0.50 -0.23 0.27 
Did someone ask you to help teach his/her 

class(es)? 
1.70 1.06 2.30 0.95 1.80 0.63 0.60 -0.50 0.10 

Were you asked to visit other teachers' classrooms 
to observe instruction? 

1.10 0.32 1.40 0.70 1.60 0.97 0.30 0.20 0.50 

Did you make suggestions for curriculum materials 
to colleagues? 

2.50 1.08 3.10 1.20 3.00 0.67 0.60 -0.10 0.50 

Did you work with colleagues to develop new 
curriculum? 

2.78 1.39 3.22 1.39 2.11 1.05 0.44 -1.11 -0.67 

Did you lead discussions with colleagues about the 
goals of your school? 

0.63 1.13 2.30 0.95 2.20 1.03 0.50 -0.10 0.40 

Did you help colleagues with managing classroom 
behavior? 

2.00 0.94 2.60 1.08 2.60 1.17 0.60 0.00 0.60 

Did you lead conversations with colleagues about 
what helps students learn best? 

2.40 0.84 2.90 1.10 2.80 1.14 0.50 -0.10 0.40 

Note. Items were rated on a 5-point scale where: 1= Never, 2 = A Few Times a Year, 3 = Once or Twice a Month, 4 = Once or Twice a Week, and 5 = Almost Every 
Day. 
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Changes in Cohort 3 ratings of challenges to teacher leadership are shown in Exhibit 3.14. Overall, there 
was no difference in ratings of challenges among mathematics participants. Ratings of challenges 
increased slightly for science participants over time after participating in LaMSTI and were largest for 
concerns about having adequate time to take on leadership roles and administrative support for 
leadership. 
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EXHIBIT 3.14 COHORT 3 CHALLENGES TO TEACHER LEADERSHIP (SUMMER 2012, 2013, AND 2014) 
 
 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 13)          
Challenges to Teacher Leadership  2.53 0.50 2.47 0.29 2.47 0.28 -0.06 0.00 -0.06 
A hard part of being a classroom teacher and 

becoming more involved in leadership work is that 
it takes me out of the classroom and detracts from 
time I spend on teaching and my students. 

2.69 0.63 2.69 1.03 2.85 1.07 0.00 0.15 0.15 

I find that it is difficult, if not impossible, to be a 
teacher leader for any length of time without the 
support of a professional community of 
colleagues. 

3.23 0.44 3.23 0.44 2.77 0.93 0.00 -0.46 -0.46 

I find that administrators rarely know how to tap 
into and make best use of teacher leadership. 

2.46 0.78 2.46 0.52 2.62 0.96 0.00 0.15 0.15 

Even if I am compensated for “extra” work, there 
are not enough hours in the day to both teach and 
lead. I am afraid of burnout. 

2.46 0.97 2.31 0.86 2.92 0.76 -0.15 0.62* 0.46 

Administrators, even if they are supportive, 
hesitate to show “special” recognition or give 
“favor” to teachers who are leaders. 

2.25 0.45 2.00 0.43 2.42 0.67 -0.25 0.42 0.17 

Teachers who leave the classroom for other 
leadership roles sometimes experience 
resentment from former peers. 

2.31 0.48 2.62 0.87 2.54 0.88 0.31 -0.08 0.23 

I am sometimes uncomfortable as a designated 
“leader” because I want to be an equal and peer 
among teachers. 

2.38 0.77 2.31 1.03 2.08 0.76 -0.08 -0.23 -0.31 

There are real limits to classroom teachers’ ability 
to bring about positive change. People who leave 
teaching can be more effective as advocates and 
change agents. 

1.92 0.79 2.08 0.79 2.17 1.03 0.17 0.08 0.25 
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 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Science Participants (n = 8)          
Challenges to Teacher Leadership 2.34 0.57 2.56 0.31 2.94 0.63 0.22 0.38 0.59 
A hard part of being a classroom teacher and 

becoming more involved in leadership work is that 
it takes me out of the classroom and detracts from 
time I spend on teaching and my students. 

2.50 0.76 3.00 0.54 3.13 0.84 0.50 0.13 0.63 

I find that it is difficult, if not impossible, to be a 
teacher leader for any length of time without the 
support of a professional community of 
colleagues. 

2.88 0.64 2.75 0.71 2.88 0.84 -0.13 0.13 0.00 

I find that administrators rarely know how to tap 
into and make best use of teacher leadership. 

2.38 0.92 2.50 0.54 3.13 0.84 0.13 0.63 0.75 

Even if I am compensated for “extra” work, there 
are not enough hours in the day to both teach and 
lead. I am afraid of burnout. 

2.38 0.92 3.00 0.76 3.38 0.92 0.63 0.38 1.00* 

Administrators, even if they are supportive, 
hesitate to show “special” recognition or give 
“favor” to teachers who are leaders. 

2.13 0.35 2.38 0.52 2.88 0.99 0.25 0.50 0.75 

Teachers who leave the classroom for other 
leadership roles sometimes experience 
resentment from former peers. 

2.14 0.38 2.14 0.69 2.43 0.54 0.00 0.29 0.29 

I am sometimes uncomfortable as a designated 
“leader” because I want to be an equal and peer 
among teachers. 

2.38 0.74 2.38 0.92 2.88 1.17 0.00 0.50 0.50 

There are real limits to classroom teachers’ ability 
to bring about positive change. People who leave 
teaching can be more effective as advocates and 
change agents. 

2.00 0.76 2.38 0.74 2.63 0.74 0.38 0.25 0.63 

Note. Items were rated on a 4-point scale where: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly Agree. * p < .05. 
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Exhibit 3.15 presents ratings of Cohort 4 participants during their participation in LaMSTI between 2013 
and 2015. Both groups reported that their concern of peer resentment towards those who leave the 
classroom for other leadership roles slightly increased. The largest average increases among mathematics 
participants were found for items related to the concern that administrators rarely know how to tap into 
and make best use of teacher leadership. Among science participants the largest average increase in 
ratings was for the perceived challenge that teachers who leave the classroom for other leadership roles 
sometimes experience resentment from former peers. 
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EXHIBIT 3.15 COHORT 4 CHALLENGES TO TEACHER LEADERSHIP (SUMMER 2013, 2014, AND 2015) 
 
 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 10)          
Challenges to Teacher Leadership  2.30 0.32 2.59 0.50 2.56 0.24 0.29 -0.03 0.26 
A hard part of being a classroom teacher and 

becoming more involved in leadership work is that 
it takes me out of the classroom and detracts from 
time I spend on teaching and my students. 

2.80 0.63 2.80 0.63 2.90 0.57 0.00 0.10 0.10 

I find that it is difficult, if not impossible, to be a 
teacher leader for any length of time without the 
support of a professional community of 
colleagues. 

3.20 0.79 3.00 0.47 3.20 0.79 -0.20 0.20 0.00 

I find that administrators rarely know how to tap 
into and make best use of teacher leadership. 

2.10 0.88 3.00 0.82 2.80 0.63 0.90* -0.20 0.70 

Even if I am compensated for “extra” work, there 
are not enough hours in the day to both teach and 
lead. I am afraid of burnout. 

2.30 0.68 2.60 0.97 2.40 0.52 0.30 -0.20 0.10 

Administrators, even if they are supportive, 
hesitate to show “special” recognition or give 
“favor” to teachers who are leaders. 

2.00 0.94 2.50 0.97 2.20 0.92 0.50 -0.30 0.20 

Teachers who leave the classroom for other 
leadership roles sometimes experience 
resentment from former peers. 

2.11 0.78 2.67 0.87 2.67 0.50 0.56* 0.00 0.56 

I am sometimes uncomfortable as a designated 
“leader” because I want to be an equal and peer 
among teachers. 

1.90 0.57 2.10 0.57 1.90 0.57 0.20 -0.20 0.00 

There are real limits to classroom teachers’ ability 
to bring about positive change. People who leave 
teaching can be more effective as advocates and 
change agents. 

2.00 0.47 2.00 0.67 2.40 0.52 0.00 0.40 0.40 
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 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Science Participants (n = 11)          
Challenges to Teacher Leadership 2.39 0.37 2.53 0.32 2.57 0.39 0.14 0.03 0.17 
A hard part of being a classroom teacher and 

becoming more involved in leadership work is that 
it takes me out of the classroom and detracts from 
time I spend on teaching and my students. 

2.55 0.82 2.55 0.82 2.55 0.52 0.00 0.00 0.00 

I find that it is difficult, if not impossible, to be a 
teacher leader for any length of time without the 
support of a professional community of 
colleagues. 

3.00 0.63 2.91 0.30 3.00 0.63 -0.09 0.09 0.00 

I find that administrators rarely know how to tap 
into and make best use of teacher leadership. 

2.73 0.79 2.36 0.92 2.64 0.92 -0.36 0.27 -0.09 

Even if I am compensated for “extra” work, there 
are not enough hours in the day to both teach and 
lead. I am afraid of burnout. 

2.27 1.01 2.55 0.52 2.45 0.69 0.27 -0.09 0.18 

Administrators, even if they are supportive, 
hesitate to show “special” recognition or give 
“favor” to teachers who are leaders. 

2.30 0.82 2.40 0.52 2.60 0.52 0.10 0.20 0.30 

Teachers who leave the classroom for other 
leadership roles sometimes experience 
resentment from former peers. 

2.36 0.67 3.00 0.78 2.82 0.75 0.64 -0.18 0.46 

I am sometimes uncomfortable as a designated 
“leader” because I want to be an equal and peer 
among teachers. 

2.00 0.45 2.36 0.51 2.18 0.41 0.36 -0.15 0.18 

There are real limits to classroom teachers’ ability 
to bring about positive change. People who leave 
teaching can be more effective as advocates and 
change agents. 

1.91 0.70 2.18 0.60 2.27 0.47 0.27 0.09 0.36 

Note. Items were rated on a 4-point scale where: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly Agree. * p < .05. 
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Participant Leadership Activities. Participants described several ways in which they took on, or planned 
to take on, leadership roles within schools and districts as a result of their participation in LaMSTI, 
including increased responsibility within their departments and greater ability to support their 
colleagues. Several respondents said they were teaching higher level or college courses, writing 
curricula, considering an instructional leadership position, or planning to pursue a PhD. Representative 
comments are presented below. 
 

I was already in a leadership role when I started; [however], I have an interview for 
another position. The opportunities have presented themselves for me. – Mathematics 
participant 

 
My district has pushed communication between me and other people in the district. They 
have wanted me to take a role and teach other math teachers in the district. 
– Mathematics participant 

 
If LaMSTI students or graduates came back to lead professional development, it would 
increase our chances of being leaders and [providing] feedback into the program. I 
would be kind of honored if asked to do that. – Science participant 

 
I am getting to teach college classes by getting our Masters [degree]. I am already an 
adjunct professor at [a local community college] . . .. They have trusted me to take on 
not only Biology 101 but also biology for students who are interested in a medical career. 
I am teaching introductory anatomy and physiology and I wouldn’t be allowed to do that 
unless I had gone through this program. – Science participant 

 
I’m changing schools next year . . .. I can go into a school and with confidence say, “I can 
teach your “highest math courses.” – Mathematics participant 

 
From getting the Masters, it will open up more opportunities. I am interested in 
[teaching at a] community college, and being a science coordinator. There is a lot more 
we can do. – Science participant 

 
After my thesis, I’m maybe interested in pursuing something with curriculum writing . . . 
Without LaMSTI, I never would have considered that path. – Mathematics participant 

 
Several of our graduates have gone on to become district level STEM supervisors or 
STEM curriculum specialists at their school . . .. We have people in K-12, we have people 
in higher ed, and we have people in the state department [of education] . . .. We have 
several graduates who have written curriculum. – Project leader 

 
3.3.6 DEVELOPMENT OF PROFESSIONAL CAPITAL 
 
Exhibit 3.16 presents ratings of professional capital among Cohort 3 participants. Overall, there was a 
slight increase in ratings of professional capital among mathematics participants after participation in 
LaMSTI and no change in ratings for science participants. In both groups, increases were largest for 
ratings of the extent to which participants felt able to communicate a deep understanding of STEM 
content, how to teach STEM content, and current issues in STEM teaching to others. The increase in 
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mathematics participant agreement about ability to effectively communicate a deep understanding of 
STEM content to others was statistically significant. 
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EXHIBIT 3.16 COHORT 3 DEVELOPMENT OF PROFESSIONAL CAPITAL (SUMMER 2012, 2013, AND 2014) 
 
 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 13)          
Professional Capital 3.15 0.33 3.29 0.39 3.35 0.45 0.15 0.06 0.20 
I have access to resources that support my work as 

a teacher.  
3.54 0.52 3.54 0.52 3.62 0.51 0.00 0.08 0.08 

I am able to get the information I need to address 
the needs of my students. 

3.31 0.48 3.46 0.52 3.46 0.52 0.15 0.00 0.15 

I am regularly exposed to new ideas and concepts. 2.92 0.49 3.38 0.65 3.38 0.51 0.46 0.00 0.46 
My colleagues and I discuss how to best teach our 

students. 
3.54 0.52 3.38 0.51 2.46 0.52 -0.15 0.08 -0.08 

My colleagues and I share knowledge about the 
subject area(s) we teach. 

2.54 0.52 2.46 0.52 3.46 0.52 -0.08 0.00 -0.08 

My colleagues and I are committed to helping one 
another succeed. 

2.62 0.51 3.38 0.65 3.46 0.66 -0.23 0.08 -0.15 

I have access to a strong learning community. 3.38 0.65 3.31 0.63 3.54 0.52 -0.08 0.23 0.15 
I regularly collaborate with colleagues who support 

my work as a teacher. 
3.58 0.67 3.33 0.78 3.42 0.52 -0.25 0.08 -0.17 

I am able to effectively communicate a deep 
understanding of STEM content to others. 

2.69 0.63 3.31 0.86 3.23 0.60 0.62* -0.08 0.54 

I am able to effectively communicate a deep 
understanding of how to teach STEM content to 
others. 

2.62 0.51 3.15 0.80 3.23 0.60 0.54 0.08 0.62* 

I can easily talk about current issues in STEM 
teaching with others. 

2.54 0.66 2.85 0.80 3.23 0.60 0.31 0.39 0.69 

I can easily talk about current education research 
with others. 

2.69 0.63 3.15 0.38 3.23 0.60 0.46 0.08 0.54 

My colleagues listen to me because of my 
participation in LaMSTI. 

3.08 0.64 3.31 0.63 3.31 0.63 0.23 0.00 0.23 

Administrators listen to me because of my 
participation in LaMSTI. 

2.92 0.64 3.23 0.60 3.08 0.86 0.31 -0.15 0.15 

My participation in LaMSTI has enhanced my 
reputation as an effective teacher. 

3.38 0.51 3.38 0.51 3.38 0.65 0.00 0.00 0.00 

My participation in LaMSTI has made others see me 
as a leader. 

3.00 0.63 3.00 0.63 3.09 0.70 0.00 0.09 0.09 
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 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Science Participants (n = 8)          
Professional Capital 2.81 0.44 2.81 0.30 2.87 0.35 0.00 0.06 0.06 
I have access to resources that support my work as 

a teacher. 
3.25 0.71 3.13 0.64 3.13 0.64 -0.13 0.00 -0.13 

I am able to get the information I need to address 
the needs of my students. 

2.88 0.64 3.13 0.35 3.00 0.76 0.25 -0.13 0.13 

I am regularly exposed to new ideas and concepts. 2.88 0.64 2.88 0.64 2.75 0.71 0.00 -0.13 -0.13 
My colleagues and I discuss how to best teach our 

students. 
3.00 0.76 2.87 0.35 3.25 0.46 -0.13 0.38 0.25 

My colleagues and I share knowledge about the 
subject area(s) we teach. 

3.00 0.58 2.86 0.38 3.00 0.58 -0.14 0.14 0.00 

My colleagues and I are committed to helping one 
another succeed. 

2.87 0.35 3.13 0.35 3.00 0.76 0.25 -0.13 0.13 

I have access to a strong learning community. 2.75 0.71 2.75 0.46 3.00 0.76 0.00 0.25 0.25 
I regularly collaborate with colleagues who support 

my work as a teacher. 
2.75 0.71 2.87 0.35 2.75 0.46 0.13 -0.13 0.00 

I am able to effectively communicate a deep 
understanding of STEM content to others. 

2.62 0.52 2.50 0.54 3.00 0.54 -0.13 0.50 0.37 

I am able to effectively communicate a deep 
understanding of how to teach STEM content to 
others.  

2.43 0.54 2.57 0.54 2.57 0.54 0.14 0.00 0.14 

I can easily talk about current issues in STEM 
teaching with others. 

2.50 0.54 2.63 0.52 2.63 0.52 0.13 0.00 0.13 

I can easily talk about current education research 
with others. 

2.38 0.52 3.00 0.54 3.38 0.52 0.63* 0.38 1.00 

My colleagues listen to me because of my 
participation in LaMSTI. 

2.50 0.76 2.50 0.76 2.63 0.52 0.00 0.13 0.13 

Administrators listen to me because of my 
participation in LaMSTI. 

2.75 0.89 2.63 0.92 2.50 0.54 -0.13 -0.13 -0.25 

My participation in LaMSTI has enhanced my 
reputation as an effective teacher.  

3.38 0.74 2.63 0.92 2.88 0.84 -0.75 0.25 -0.50 

My participation in LaMSTI has made others see me 
as a leader.  

3.00 0.93 2.63 0.92 2.50 0.54 -0.38 -0.13 -0.50 

Note. Items were rated on a 4-point scale where: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly Agree. * p < .05. 
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Ratings from Cohort 4 mathematics and science participants, presented in Exhibit 3.17, reveal overall 
increases in ratings of professional capital for participants. Among mathematics participants, increases 
were largest for ratings of access to a strong learning community and ability to communicate about 
STEM content, how to teach STEM content, current issues in STEM teaching, and current education 
research with others. Among science participants, increases were largest for ratings of access to 
resources that support their work as a teacher, ability to effectively communicate a deep understanding 
of STEM content to others, and ability to get information to address student needs. 
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EXHIBIT 3.17 COHORT 4 DEVELOPMENT OF PROFESSIONAL CAPITAL (SUMMER 2013, 2014, AND 2015) 
 

 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 10)          
Professional Capital 2.94 0.34 3.26 0.36 3.12 0.46 0.33* -0.14 0.18 
I have access to resources that support my work as 

a teacher.  
3.20 0.63 3.60 0.52 3.20 0.42 0.40 -0.40 0.00 

I am able to get the information I need to address 
the needs of my students. 

3.20 0.79 3.50 0.53 3.20 0.42 0.30 -0.30 0.00 

I am regularly exposed to new ideas and concepts. 2.70 0.48 2.80 0.63 2.90 0.88 0.10 0.10 0.20 
My colleagues and I discuss how to best teach our 

students. 
3.00 0.47 3.30 0.48 3.30 0.48 0.30 0.00 0.30 

My colleagues and I share knowledge about the 
subject area(s) we teach. 

3.10 0.32 3.40 0.52 3.30 0.48 0.30 -0.10 0.20 

My colleagues and I are committed to helping one 
another succeed. 

3.10 0.57 3.50 0.71 3.20 0.63 0.40 -0.30 0.10 

I have access to a strong learning community. 2.70 0.82 3.50 0.53 3.10 0.74 0.80 -0.40 0.40* 
I regularly collaborate with colleagues who support 

my work as a teacher. 
3.30 0.48 3.40 0.70 3.20 0.42 0.10 -0.20 -0.10 

I am able to effectively communicate a deep 
understanding of STEM content to others. 

2.70 0.68 3.50 0.53 3.20 0.42 0.80 -0.30 0.50 

I am able to effectively communicate a deep 
understanding of how to teach STEM content to 
others. 

2.60 0.70 3.60 0.52 3.20 0.63 1.00* -0.40 0.60 

I can easily talk about current issues in STEM 
teaching with others. 

2.50 0.85 3.40 0.52 3.10 0.74 0.90 -0.30 0.60 

I can easily talk about current education research 
with others. 

2.60 0.97 3.20 0.63 3.10 0.74 0.60 -0.10 0.50 

My colleagues listen to me because of my 
participation in LaMSTI. 

2.70 0.68 2.80 0.63 2.90 0.74 0.10 0.10 0.20 

Administrators listen to me because of my 
participation in LaMSTI. 

3.00 0.67 2.90 0.74 2.80 0.79 -0.10 -0.10 -0.20 

My participation in LaMSTI has enhanced my 
reputation as an effective teacher. 

3.40 0.70 3.00 0.67 3.10 0.57 -0.40 0.10 -0.30 

My participation in LaMSTI has made others see me 
as a leader. 

3.00 0.93 2.63 0.92 2.50 0.54 -0.40 0.30 -0.10 
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 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Science Participants (n = 11)          
Professional Capital 2.72 0.21 3.03 0.40 2.97 0.42 0.31 -0.06 0.25 
I have access to resources that support my work as 

a teacher. 
2.82 0.41 3.27 0.47 3.55 0.52 0.46 0.27 0.73* 

I am able to get the information I need to address 
the needs of my students. 

2.82 0.41 3.27 0.47 3.27 0.47 0.46 0.00 0.46 

I am regularly exposed to new ideas and concepts. 2.45 0.69 2.91 0.70 2.73 0.65 0.46 -0.18 0.27 
My colleagues and I discuss how to best teach our 

students. 
2.91 0.54 3.55 0.52 3.27 0.47 0.64* -0.27 0.36 

My colleagues and I share knowledge about the 
subject area(s) we teach. 

2.82 0.60 3.45 0.52 3.09 0.70 0.64 -0.36 0.27 

My colleagues and I are committed to helping one 
another succeed. 

2.91 0.70 3.64 0.51 3.09 0.70 0.73* -0.55 0.18 

I have access to a strong learning community. 2.55 0.82 3.27 0.47 2.82 0.60 0.73 -0.46 0.27 
I regularly collaborate with colleagues who support 

my work as a teacher. 
2.73 0.65 3.36 0.51 3.09 0.70 0.64** -0.27 0.36 

I am able to effectively communicate a deep 
understanding of STEM content to others. 

2.82 0.75 3.09 0.30 3.36 0.51 0.27 0.27 0.55 

I am able to effectively communicate a deep 
understanding of how to teach STEM content to 
others.  

2.82 0.41 3.00 0.45 3.18 0.60 0.18 0.18 0.36 

I can easily talk about current issues in STEM 
teaching with others. 

2.64 0.51 3.00 0.45 3.00 0.78 0.36 0.00 0.36 

I can easily talk about current education research 
with others. 

2.55 0.52 3.09 0.54 2.73 0.79 0.55 -0.36 0.18 

My colleagues listen to me because of my 
participation in LaMSTI. 

2.55 0.52 2.45 0.82 2.45 0.82 -0.09 0.00 -0.09 

Administrators listen to me because of my 
participation in LaMSTI. 

2.55 0.69 2.27 0.79 2.55 0.82 -0.27 0.27 0.00 

My participation in LaMSTI has enhanced my 
reputation as an effective teacher.  

3.00 0.63 2.55 0.93 2.82 0.87 -0.46 0.27 -0.18 

My participation in LaMSTI has made others see me 
as a leader.  

2.64 0.67 2.27 1.01 2.55 0.93 -0.36 0.27 -0.09 

Note. Items were rated on a 4-point scale where: 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 = Strongly Agree. * p < .05; ** p < .01. 
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Reports of Changes in Professional Capital. Participant comments suggest that LaMSTI helped to 
support development of professional capital. Participants reported that their participation in LaMSTI 
helped them to gain attention and trust from administrators and increase their confidence in their own 
work. Science and mathematics participants reported that LaMSTI provided them with opportunities 
they may not have otherwise had, such as the ability to acquire a Master’s degree. Participants said that 
they promoted what they learned in LaMSTI through such activities as collaborating more often with 
other teachers, providing insight into curricular choices, and creating resources for instruction. 
Representative comments are below. 
 

I see powers that be in my district looking at me differently compared to other teachers 
that are there without this degree. I’m favored. If there’s politics, it’s like “we don’t want 
to rock that boat, we don’t want to lose her.” It is an advantage. – Mathematics 
participant 

 
I think I felt a different air of appreciation between my coworkers when they found out I 
was going to go through the LaMSTI program. I felt that from my principal as well. 
– Mathematics participant 

 
Whenever we have professional development as a district . . . the other teachers don’t 
understand the reason behind Common Core State Standards or curricular choices. We 
can now talk about why a given curricular choice is important. – Mathematics 
participant 

 
There is definitely more collaboration with teachers. I [conducted] some of my research 
on concept maps, and some of the other teachers came and used the concept maps that 
I was using in my classroom. – Science participant 

 
It has helped me have more connections in the school district just by having past 
participants in LaMSTI being present in positions of power. – Science participant 

 
It’s opened a lot of opportunities for me. I’m going to a different school next year . . .. [A 
LaMSTI instructor] is working with me to start a dual enrollment program there. I’m also 
hoping to start an AP class there. – Mathematics participant 

 
We’ve all had to work on a final project to graduate. [Another teacher] is making 
integrated curricula. I’m making resources for AP calculus [such as] worksheets to make 
explorations. We have looked at a lot of math and thought about how this will help 
students and what won’t help. – Mathematics participant 

 
3.3.7 TRANSLATION OF KNOWLEDGE AND SKILLS TO CLASSROOM PRACTICE 
 
Information about participant classroom practice was collected using items on the participant survey 
and interviews and focus groups with participants and course instructors. 
 
Participant Survey Results. The participant survey included two sets of items that measure participant 
classroom practice. The first set is focused on use of mathematics and science teaching strategies and 
the second on past-year change in mathematics and science teaching strategies. 
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Exhibit 3.18 shows that Cohort 3 mathematics and science participants increased the frequency with 
which they used a variety of teaching strategies after participating in LaMSTI. Among mathematics 
participants, increases were largest for the frequency with which they helped students see connections 
between mathematics and other disciplines and used open-ended questions. Among science 
participants, increases were largest for the frequency with which they used open-ended questions and 
required students to explain their reasoning. 
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EXHIBIT 3.18 COHORT 3 USE OF MATHEMATICS/SCIENCE TEACHING STRATEGIES (SUMMER 2012, 2013, AND 2014) 
 
 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 13)          
Lecture or introduce content through formal 

presentations. 
4.23 0.93 4.31 0.63 4.38 0.65 0.08 0.08 0.15 

Use open-ended questions. 4.23 0.93 4.38 0.96 4.62 0.77 0.15 0.23 0.39 
Require students to explain their reasoning when 

giving an answer. 
4.77 0.44 4.69 0.63 4.77 0.44 -0.08 0.08 0.00 

Encourage students to communicate 
mathematically. 

4.69 0.48 4.77 0.44 4.85 0.38 0.08 0.08 0.15 

Encourage students to explore alternative 
methods for solutions. 

4.54 0.66 4.69 0.48 4.69 0.48 0.15 0.00 0.15 

Help students see connections between 
mathematics and other disciplines. 

3.54 1.13 4.15 0.99 4.23 0.73 0.62 0.08 0.69* 

Science Participants (n = 8)          

Lecture or introduce content through formal 
presentations. 

4.38 0.52 4.13 0.64 4.00 0.76 -0.25 -0.13 -0.38 

Use open-ended questions. 4.00 1.07 4.50 0.76 4.62 0.52 0.50 0.13 0.63 
Require students to explain their reasoning when 

giving an answer. 
4.25 0.71 4.25 0.71 4.88 0.35 0.00 0.63* 0.63 

Encourage students to communicate 
mathematically. 

3.75 0.71 4.25 0.71 4.25 0.89 0.50 0.00 0.50 

Encourage students to explore alternative 
methods for solutions. 

3.50 0.76 3.87 0.64 3.88 0.64 0.38 0.01 0.39 

Help students see connections between 
mathematics and other disciplines. 

3.88 0.64 3.87 0.99 4.13 0.84 -0.01 0.25 0.24 

Note. Items were rated on a 5-point scale where: 1= Never, 2 = A Few Times a Year, 3 = Once or Twice a Month, 4 = Once or Twice a Week, and 5 = Almost Every 
Day. *p < .05. 
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Exhibit 3.19 presents change Cohort 4 mathematics and science participant use of teaching strategies 
after participation in LaMSTI. Changes were slight among mathematics participants, indicating that they 
used open-ended questions less frequently. Science participants reported using the following teaching 
strategies more frequently after participation in LaMSTI: encouraging students to communicate 
mathematically, encouraging students to explore alternative methods for solutions, require students to 
explain their reasoning when giving an answer, and helping students see connections between 
mathematics and other disciplines. 
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EXHIBIT 3.19 COHORT 4 USE OF MATHEMATICS/SCIENCE TEACHING STRATEGIES (SUMMER 2013, 2014, AND 2015) 
 
 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 10)          
Lecture or introduce content through formal 

presentations. 
4.20 0.79 3.70 1.16 4.30 1.49 -0.50 0.60 0.10 

Use open-ended questions. 4.60 0.70 4.40 0.97 4.20 1.03 -0.20 -0.20 -0.40 
Require students to explain their reasoning when 

giving an answer. 
4.40 0.84 4.60 0.70 4.30 0.95 0.20 -0.30 -0.10 

Encourage students to communicate mathematically. 4.56 0.73 4.67 0.71 4.56 1.01 0.11 -0.11 0.00 
Encourage students to explore alternative methods for 

solutions. 
4.00 0.67 4.30 0.95 3.90 1.10 0.30 -0.40 -0.10 

Help students see connections between mathematics 
and other disciplines. 

3.60 0.70 3.60 0.70 3.50 0.97 0.00 -0.10 -0.10 

Science Participants (n = 11) 
         

Lecture or introduce content through formal 
presentations. 

4.27 0.47 4.09 0.54 4.27 0.47 -0.18 0.18 0.00 

Use open-ended questions. 4.45 0.69 4.36 0.67 4.55 0.69 -0.09 0.18 0.09 
Require students to explain their reasoning when 

giving an answer. 
4.36 0.67 4.18 0.75 4.82 0.41 -0.18 0.64* 0.46 

Encourage students to communicate mathematically. 3.82 0.98 4.27 0.79 4.64 0.67 0.46 0.36 0.82 
Encourage students to explore alternative methods for 

solutions. 
3.27 0.47 3.73 1.10 4.00 0.63 0.46 0.27 0.73* 

Help students see connections between mathematics 
and other disciplines. 

3.91 0.83 4.09 0.70 4.36 0.51 0.18 0.27 0.46 

Note. Items were rated on a 5-point scale where: 1= Never, 2 = A Few Times a Year, 3 = Once or Twice a Month, 4 = Once or Twice a Week, and 5 = Almost Every 
Day. *p < .05. 
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Exhibit 3.20 presents Cohort 3 participant ratings of the extent to which they changed their teaching at 
the end of each year of participating in LaMSTI. Changes were reported across each year and across all 
teaching practices for both mathematics and science participants. Reports of past-year change in 
teaching practice increased significantly for mathematics participants, with greatest increases in ratings 
for the topics covered, the type of work in which they engaged students, and use of student grouping. 
Change in teaching practice for science participants remained more consistent across years, with 
greatest increases in ratings for the teaching methods used and the type of work in which they engaged 
students. 
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EXHIBIT 3.20 COHORT 3 PAST-YEAR CHANGE IN MATHEMATICS/ 
SCIENCE TEACHING PRACTICE (SUMMER 2012, 2013, AND 2014) 

 
 2012 2013 2014 2012/2013 2013/2014 2012/2014 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 13)          
Past-Year Change in Teaching Practice 2.61 0.59 3.22 0.57 3.36 0.52 0.61** 0.14 0.75** 
Student assessment. 2.69 0.75 3.00 0.71 3.08 0.64 0.31 0.08 0.39 
Student grouping. 2.38 0.96 3.00 1.00 3.23 0.73 0.62* 0.23 0.85** 
Materials used. 2.77 0.73 3.08 0.86 3.38 0.51 0.31 0.31 0.62* 
The topics covered. 2.23 1.01 3.23 0.93 3.54 0.78 1.00** 0.31 1.31** 
The teaching methods you use. 2.54 0.88 3.23 0.73 3.31 0.86 0.69* 0.08 0.77* 
The kind of work you have students do. 2.62 0.65 3.15 0.69 3.54 0.52 0.54* 0.39 0.92** 
The kind of questions you ask students. 2.83 0.72 3.75 0.45 3.50 0.67 0.92* -0.25 0.67* 

Science Participants (n = 8)          

Past-Year Change in Teaching Practice 2.65 0.49 2.25 0.54 2.79 0.50 -0.40 0.55 0.15 
Student assessment. 2.57 0.79 2.14 0.69 2.43 0.98 -0.43 0.29 -0.14 
Student grouping. 2.38 0.74 2.38 0.74 2.75 1.04 0.00 0.38 0.38 
Materials used. 2.50 0.54 2.13 0.84 2.50 0.76 -0.38 0.38 0.00 
The topics covered. 2.62 0.52 2.00 0.76 2.25 0.46 -0.63 0.25 -0.38 
The teaching methods you use. 2.75 0.71 2.25 0.71 3.25 0.89 -0.50 1.00 0.50 
The kind of work you have students do. 2.88 0.64 2.00 0.76 3.38 0.74 -0.88 1.38* 0.50 
The kind of questions you ask students. 2.75 0.71 2.63 0.92 3.00 0.54 -0.13 0.38 0.25 

Note. Items were rated on a 4-point scale where:  1 = Not at All, 2 = Small Extent, 3 = Moderate Extent, and 4 = Great Extent. *p < .05; **p < .01. 
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Cohort 4 ratings of change in teaching practice during participation in LaMSTI are presented in Exhibit 
3.21. Changes were reported across each year and across all teaching practices for both mathematics 
and science participants. Reports of past-year change in teaching practice decreased slightly for 
mathematics participants and remained the about the same for science participants. Ratings suggest 
that, in each year of LaMSTI participation, participants changed most aspects of their teaching practice a 
“moderate” extent. 
 



 

RMC Research Corporation, Denver, CO 71 Louisiana Math and Science Teacher Institute 
  2013-2015 Evaluation Report 

EXHIBIT 3.21 COHORT 4 PAST-YEAR CHANGE IN MATHEMATICS/ 
SCIENCE TEACHING PRACTICE (SUMMER 2013, 2014, 2015) 

 
 2013 2014 2015 2013/2014 2014/2015 2013/2015 

Mean SD Mean SD Mean SD 
Mean 

Difference 
Mean 

Difference 
Mean 

Difference 
Mathematics Participants (n = 10)          
Past-Year Change in Teaching Practice 2.99 0.50 3.06 0.36 2.60 0.59 0.08 -0.46 -0.39 
Student assessment. 2.60 0.70 3.10 0.74 2.50 0.71 0.50 -0.60 -0.10 
Student grouping. 3.00 0.67 3.10 0.74 2.70 1.06 0.10 -0.40 -0.30 
Materials used. 2.90 0.74 2.80 0.79 2.40 0.84 -0.10 -0.40 -0.50 
The topics covered. 2.90 0.99 3.00 0.82 2.50 0.85 0.10 -0.50 -0.40 
The teaching methods you use. 3.10 0.57 3.10 0.57 2.60 0.70 0.00 -0.50 -0.50 
The kind of work you have students do. 3.00 0.67 3.20 0.42 2.50 0.71 0.20 -0.70 -0.50 
The kind of questions you ask students. 3.20 0.63 3.20 0.63 3.00 0.67 0.00 -0.20 -0.20 

Science Participants (n = 11)          

Past-Year Change in Teaching Practice 2.71 0.45 2.84 0.45 2.69 0.44 0.14 -0.15 -0.01 
Student assessment. 2.91 0.54 3.09 0.54 2.64 0.51 0.18 -0.46* -0.27 
Student grouping. 2.55 0.82 2.82 0.87 2.73 1.01 0.27 -0.09 0.18 
Materials used. 2.82 0.98 2.73 0.65 2.55 0.52 -0.09 -0.18 -0.27 
The topics covered. 2.73 0.91 2.18 0.87 2.27 0.47 -0.55 0.09 -0.46 
The teaching methods you use. 2.73 0.65 2.91 0.54 2.82 0.60 0.18 -0.09 0.09 
The kind of work you have students do. 2.55 0.69 2.91 0.83 2.82 0.75 0.36 -0.09 0.27 
The kind of questions you ask students. 2.73 0.65 3.18 0.60 3.00 0.78 0.46 -0.18 0.27 

Note. Items were rated on a 4-point scale where: 1 = Not at All, 2 = Small Extent, 3 = Moderate Extent, and 4 = Great Extent. *p < .05. 
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Reports of Changes in Classroom Practice. Participants and course instructors reported several changes 
in participant classroom practice. Science participants emphasized use of active learning strategies and 
mathematics participants mentioned different ways of thinking about teaching, better understanding of 
student misconceptions, and increased empathy for students as learners. Representative comments 
appear below. 
 

The active learning part of the first year was really good for me. We went over a lot of 
different activities in the classroom—how to combine it with a lecture and a lot of 
different techniques that I use now every day. Before I wouldn’t have used any of it. 
– Science participant 

 
At the very beginning, we really started talking about active learning techniques. I had 
never really heard of that before . . . [the program] helped me understand what it was 
about and how important it was . . .. It really helped me understand [that teaching] is 
not just a one-way street but a two-way avenue that is very important in order to get 
kids to really learn. – Science participant 

 
[LaMSTI] changed the way I thought about the way I teach immediately and I don’t think 
it will stop.  The way I think about [and] explain things, [and how I] assess [students]—it 
changed right away. – Mathematics participant 

 
I am looking at students’ work in a totally different way than I used to. I’m looking at not 
so much to see what they got right, but the ones that got [it] wrong. What were their 
misconceptions? Did they really understand what they were doing? – Mathematics 
participant 

 
We are math people, so we kind of understood how to do things. However, there were 
times that we were faced with questions or situations that we didn’t know how to 
handle at first. It’s so easy to forget what that feeling is like as a student. I think the 
more you are reminded of that feeling, when you [are] actually experiencing that feeling, 
it’s powerful. You bring that patience and understanding to the kids. – Mathematics 
participant 

 
Some people, I’m convinced will never change how they teach and, [at] the other end of 
the spectrum, some changed completely. – Course instructor 

 
A lot of the teaching pedagogies that we discussed are implemented by the teachers. 
Some completely change the way they teach—traditional lecture to modeling approach. 
They see pedagogies that they think have great value—[they are] trained to utilize them 
and they do. – Course instructor 
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3.4 OUTCOMES FOR K-12 STUDENTS OF PARTICIPANTS 
 
3.4.1. ANALYSIS OF LAMSTI PARTICIPANT VAM SCORES 
 
LDE data were used to compare VAM scores21 for LaMSTI participants and those of a matched 
comparison group of Louisiana mathematics and science teachers. These analyses are limited to 
teachers in grades and subjects in which test data allowed for computation of value-added measures 
(i.e., Grades 3-8 mathematics, Grades 3-8 science, algebra, and geometry). In the analyses below, these 
“VAM teachers” include a subset of LaMSTI participants (ranging from 8% to 68% of the 88 participants). 
Due to the small number of LaMSTI participants in these analyses, results may reflect idiosyncrasies of 
these particular graduates and the students they teach, and findings may not generalize to all LaMSTI 
participants. 
 
Two comparisons are presented: (1) comparison of change in teacher VAM scores between spring 2011 
and spring 2014 and (2) comparison of point-in-time teacher VAM scores in spring 2014. For each 
comparison, two models were estimated: Model 1 examines VAM scores of all LaMSTI participants 
relative to a matched group of non-participants and Model 2 examines VAM scores of each LaMSTI 
Cohort relative to the matched comparison group. 
 
Exhibit 3.22 presents differences in VAM scores between LaMSTI participants and a matched 
comparison group of non-LaMSTI participants in spring 2011 (“Baseline”), as well as the difference 
between LaMSTI participants and non-LaMSTI participants in the rate of change of teachers’ VAM scores 
over time (“Slope”) for each VAM content area (Grades 3-8 mathematics, Grades 3-8 science, algebra, 
and geometry). Results from Model 1 show that, among teachers with VAM scores, LaMSTI participants 
had higher baseline VAM scores in mathematics than matched non-LaMSTI teachers in spring 2011, 
corresponding to a standardized difference of .73. On average, LaMSTI participant VAM scores in 
mathematics increased at a significantly faster rate than those for non-participants, although the 
difference was small (.07 of a standard deviation). Results from Model 2 show that Cohort 4 LaMSTI 
participants had significantly higher baseline VAM scores in mathematics and increases in mathematics 
and science VAM scores (between 2011 and 2014) that were significantly larger than those for non-
participants. Increases ranged from .22 to .36 of a standard deviation. LaMSTI Cohort 2 participants also 
had increases in mathematics VAM scores that were significantly larger than those for non-participants, 
although the difference was small (.06 of a standard deviation). 
 
 

                                                 
21 Teacher VAM scores were based on student residuals from the Louisiana VAM, as computed by LDE using student 
achievement scores from state tests in Grades 3-8, as well as algebra and geometry, along with demographic, discipline, 
attendance, prior achievement and other information for students to estimate a teacher’s average contribution to the 
achievement of the students s/he teaches. See Noell & Gleason (2011). The status of the development of the Value Added 
Assessment Model as Specified in Act 54. Baton Rouge: Louisiana Department of Education. 
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EXHIBIT 3.22 GROUP DIFFERENCES IN TRENDS IN TEACHER VAM SCORES (SPRING 2011 TO SPRING 2014) 
 

Group 
Mathematics Science Algebra Geometry 

n Baseline Slope n Baseline Slope n Baseline Slope n Baseline Slope 
Model 1             
Matched Non-

LaMSTI 
Participants 

340   360   260   180   

LaMSTI 
Participants 

17 0.246** 0.066*** 18 0.039 -0.026 13 -0.002 0.008 9 0.147 -0.175 

Model 2             
Matched Non-

LaMSTI 
Participants 

340   360   260   180   

LaMSTI 
Cohort 1 

4 0.411 0.100 4 0.471 0.153 1 -0.253 † 1 0.571 † 

LaMSTI 
Cohort 2 

5 0.259 0.059* 5 0.027 -0.090 3 0.224 -0.056 2 0.059 0.519 

LaMSTI 
Cohort 3 

4 -0.054 -0.003 6 0.008 0.015 5 -0.063 -0.094 4 0.156 -0.196 

LaMSTI 
Cohort 4 

4 0.480** 0.218*** 3 0.288 0.361*** 4 -0.137 0.126 2 -0.073 -0.342 

*p < .05;** p < .01  *** p < .001. † Could not be computed due to sample size. Note. Other Louisiana mathematics and science teachers serve as the baseline for 
comparison. “Baseline” corresponds to the parameter 𝛿𝛿𝑗𝑗, and “slope” corresponds to the parameter 𝛿𝛿′𝑗𝑗  in the Appendix. 
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Exhibit 3.23 shows differences in VAM scores between LaMSTI participants and a matched group of 
mathematics and science teachers in spring 2014. When considering spring 2014 VAM scores alone, 
there were no significant differences among LaMSTI participants and matched comparison teachers. 
 

EXHIBIT 3.23 GROUP DIFFERENCES IN TEACHER VAM SCORES (SPRING 2014) 
 

Group 
Mathematics Science Algebra Geometry 

n Difference n Difference n Difference n Difference 
Model 1         
Matched Non-LaMSTI 

Participants 
240  160  100  160  

LaMSTI Participants 12 0.143 8 0.029 5 0.004 8 0.177 

Model 2         
Matched Non-LaMSTI 

Participants 
240  160  100  160  

LaMSTI Cohort 1 1 0.671 0  0  1 0.593 
LaMSTI Cohort 2 5 0.198 3 -0.064 1 -0.068 2 0.081 
LaMSTI Cohort 3 3 -0.061 3 0.020 2 0.351 4 0.190 
LaMSTI Cohort 4 3 0.081 2 0.187 2 -0.270 1 -0.051 

Note. Other Louisiana mathematics and science teachers serve as the baseline for comparison. “Difference” 
corresponds to the parameter 𝛿𝛿𝑗𝑗 in the Appendix. 
 
3.4.2. PERCEPTIONS OF IMPACT ON STUDENT PERFORMANCE  
 
Participants were asked about outcomes for students of LaMSTI participants. Teachers were nearly 
unanimous in saying that their involvement in LaMSTI had positive impacts on students. Examples of 
positive outcomes for students included reports of better achievement, greater interest in participation, 
increased communication among students, improved understanding of interdisciplinary topics, 
increased confidence, and greater awareness and interest in course grades. Representative comments 
are presented below. 
 

I have seen a significant increase in student achievement with my students and their 
level of understanding of math and even the desire to learn more. Even kids who started 
off not liking math have developed a desire to participate and even teach other students 
and communicate at a higher level amongst each other. – Mathematics participant 

 
I can explain how the math validates the science. That will benefit the students instead 
of their thinking of physics and algebra as separate. It’s more interdisciplinary. 
– Mathematics participant 

 
I used an attitude survey to judge how the students felt about the techniques I used in 
class and found some pretty pointed results. They said they liked the techniques, they felt 
really good about using them, they felt as if they had learned more and reduced a lot of 
anxiety in the classroom which opens up that door for learning. – Science participant 
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[This approach] builds their confidence. Even if they got something wrong, it doesn’t shut 
them down. It helps them not to be afraid to make mistakes because they’re all in this 
together. — Mathematics participant 

 
The project I did with my seventh graders [helped them] to become more interested in 
tracking their grades more closely . . . I feel like [the project] opened a doorway for a 
discussion on how do grades work, it’s not a magical eight ball we shake around. I have 
stopped hearing “she gave me that grade” and now hear “I made that grade.” – Science 
participant 

 

3.5 KNOWLEDGE DEVELOPMENT AND DISSEMINATION 
 
LaMSTI project leadership and course instructors described several knowledge development and 
dissemination activities related to LaMSTI that were undertaken in 2014 and 2015. Knowledge 
development activities included development of participant professional biographies, a study of 
participant theses, development of a participant database and course evaluation guidance, and other 
ongoing research activities. Major knowledge development activities are summarized below. 
 
Professional Biography Project. In collaboration with Kim MacGregor, a professor in the LSU School of 
Education, LaMSTI leadership developed a “professional biography project” that aims to understand the 
career trajectories of LaMSTI teachers. LaMSTI collected interview data to develop professional 
biographies of LaMSTI participants. 
 
Thesis Project. The “LaMSTI Thesis Project” uses the LaMSTI theses as a data source to determine the 
kinds of problems that these teacher-researchers tend to tackle, the methods they use, the kinds of 
success and the influence of successful research on subsequent practice in the researcher’s own 
classroom and in the classrooms of other teachers. 
 
Participant Database. In collaboration with RMC Research, LaMSTI project leadership developed a 
database with longitudinal data about all LaMSTI participants. The database includes demographic and 
contact information, application materials, professional biography interview data, and other information 
designed to support future research on participant characteristics and outcomes. The database is also 
designed to support collection of future longitudinal data to track long-term outcomes for LaMSTI 
participants. 
 
Course Evaluation Guidance. In collaboration with RMC Research, LaMSTI project leadership developed 
written guidance to support ongoing evaluation of mathematics and science courses for teachers. The 
document presents a framework of elements of course quality, information to guide development of a 
course evaluation protocol, and references to guide consideration of other course evaluation 
approaches such as instructor self-reflection and course observation. 
 
Ongoing Research Activities Related to LaMSTI Implementation and Using LaMSTI Participant Data. 
Several research activities by LaMSTI project leadership and researchers are underway and have been 
used as a basis for conference presentations and manuscript development. These activities are 
described in the “Conference Presentations and Manuscript Development” section below. 
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Project leaders and course instructors also described several dissemination activities related to LaMSTI 
that were undertaken in 2014 and 2015. Dissemination activities included participant theses distributed 
via the LSU Electronic Thesis and Dissertation Library website, efforts to document project activities 
using video, and conference presentations and manuscript development. These activities are described 
below. 
 
LaMSTI Participant Theses. As of summer 2015, 75 theses were completed by LaMSTI participants (39 
mathematics-focused, 35 science-focused, 1 focused on both mathematics and science). All theses are 
publically available via the LSU Electronic Thesis and Dissertation Library website and are designed to 
serve as a resource for practicing teachers and researchers. Most theses had the goal of supporting 
instructional practice through lesson development or examining the impact of particular instructional 
approaches or practices. For example, theses examined assessment design and process, presented 
curriculum analysis and comparison, discussed approaches for identifying and addressing 
misconceptions in mathematical or scientific understanding, and presented professional development 
models. 
 
LaMSTI Video Project. In summer 2014, LaMSTI recorded over 70 hours of video to document academic 
project activities. This material was used by West Feliciana Parish to create a documentary about the 
Believe and Prepare partnership with LSU. In late 2014 LaMSTI contracted a video production company 
to prepare short videos to document the accomplishments of LaMSTI. One of these videos, “Spreading 
Ideas from the University to K-12 Classrooms” was featured on the MSPNet Video Showcase in May 
2015, and received over 1,000 views. 
 
Conference Presentations and Manuscript Development. In 2014 and 2015 LaMSTI project leadership 
and researchers presented papers at several conferences and were developing papers for publication 
that drew on lessons learned through LaMSTI implementation and used data collected from LaMSTi 
participants. These activities are summarized below. 
 

• Presentation at the International Network for Social Network Analysis Conference in 2014. A 
researcher associated with the LaMSTI project presented a methodology paper using data 
collected from LaMSTI participants and has plans to develop a manuscript for submission to an 
organizational science journal. 

 
• Presentation at the Society for Industrial and Organizational Psychology in 2015. A researcher 

associated with the LaMSTI project presented a paper that explored the utility of peer and 
professional networks for securing instrumental and emotional mentorship resources using data 
collected from LaMSTI participants. 

 
• Presentation at the 2016 Joint Mathematics Meetings. LaMSTI project leadership presented a 

January 2016 session entitled “Graduate Mathematics Courses and Programs for Secondary 
Mathematics Teachers.” The session described ways that LaMSTI supported development of a 
graduate degree opportunity for secondary mathematics teachers and provided an opportunity 
to connect other institutions engaged in similar work. 

 
• Presentation at the 2016 American Educational Research Association Conference. LaMSTI 

project leadership and researchers submitted a proposal for a presentation at the April 2015 
AERA meeting entitled “Insights into Secondary STEM Teaching Provided by the Professional 
Writing of STEM Teacher.,” This drew on data collected as part of the thesis project described 
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above. The proposal was not accepted, but in 2015 a revised proposal was submitted, and 
accepted for presentation at the 2016 annual AERA meeting. 

 
• Presentation at the 2014 Mathematical Sciences Research Institute Critical Issues in 

Mathematics Education Workshop. LaMSTI project leadership gave a presentation entitled 
“Mathematics Department Involvement in K-12 Math Education at Louisiana State University: A 
Half Century of Growth.” The presentation focused on the history of mathematics education 
initiatives at LSU that led to the development of LaMSTI and subsequent initiatives that have 
grown out of LaMSTI. 

 

3.6 INSTITUTIONAL CHANGE AND SUSTAINABILITY 
 
Interviews with project leadership and course instructors, along with review of associated documents 
were used to identify evidence of institutional change and sustainability related to LaMSTI. Efforts to 
institutionalize LaMSTI activities through development of new courses and a certificate program were 
described by respondents. Course instructors also described ways that participation in LaMSTI has 
affected their work. 
 
Course Development. Three courses developed for LaMSTI have been added to the LSU graduate 
catalog, including MATH 6302 “Implementing Curriculum Standards for Mathematics in Middle School – 
Algebra,” MATH 6303 “Standards in High School Mathematics – Geometry,” and MATH 6893 “Seminar in 
Mathematics for Secondary Teachers.” 
 
Certificate Program. The Louisiana Board of Regents approved a proposal for a certificate program in 
the spring of 2015 submitted by LaMSTI leadership. The “Graduate Certificate in Mathematics for 
Advanced Secondary Instruction” is now a recognized program in the College of Science. The Certificate 
requires 18 hours of course work in specialized graduate-level mathematics courses for secondary 
teachers. Graduates demonstrate advanced knowledge for teaching mathematics in high school and 
through the first several college courses (such as college algebra and trigonometry, calculus and 
statistics) and command of teaching strategies and techniques appropriate for this material.  
 
Impact on Course Instructors. LaMSTI course instructors were asked about ways that participation in 
LaMSTI affected their work. Instructors mentioned that their discussions about pedagogy with LaMSTI 
students have led them to reevaluate and modify the ways that they teach. Some mentioned more 
frequent use of active learning techniques and interdisciplinary lessons involving both mathematics and 
science, for example. Instructors also mentioned that they better understood what is taught at the high 
school level which helps them better respond to needs of undergraduates. Representative comments 
from course instructors are presented below. 
 

A number of us have realized that we can’t keep teaching in the traditional way. We 
have other faculty members who realized that you have to do something different than 
stand up and drone in front of a classroom. – Course instructor 

 
It made me more aware of what I’m doing in the classroom and trying to accomplish. I 
see these students discuss and help them design ways of testing and what it is that they 
are trying to accomplish, so it makes me more aware in the classroom of what I’m 
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doing—What is the point of this lecture? What are the expectations for the students 
and, and how to communicate that to the students as well. – Course instructor 
 
I find that I am using some of the techniques that we try to encourage them to use. Two 
of our students use a modeling curriculum in physics as part of their research project. 
Yesterday, I was telling them about a physics lab on materials that they haven’t seen. 
The modeling curriculum can be a way to explore phenomena like this in a scientific 
manner, which is really the goal of this lab course. That sort of paradigm that I learned 
as a result of working with these teachers is actually ending up in some diluted form in 
what I do. – Course instructor 

 
I will be able to use some of the AP questions to motivate students in mathematical 
statistics . . .. I can deliver certain crucial elements of statistics. – Course instructor 

 
[I have a] deeper understanding of what goes on in the teaching of high school and 
middle school, by talking to teachers. Therefore, I’m better able to connect with the 
students who enter LSU. I know what could be pushing them away from learning quickly 
so I’m able to bridge the gap more fluently whenever I teach intro calculus or something. 
– Course instructor 

 
Priorities for Sustainability. Institutionalization of LaMSTI courses (described above) provides a strong 
basis for sustainability and LaMSTI project leadership continued to explore models for sustaining 
activities beyond NSF grant support. When discussing plans for sustainability, project leaders and course 
instructors emphasized the need to identify ongoing sources of funding and to offer a continuum of 
professional development experiences. Representative comments about sustainability are provided 
below. 
 

I think we’ve done very well graduating people from [LaMSTI]. Our retention and 
graduation is much better than our graduate programs in general. I think it’s been a very 
successful program, a very hands-on program. These programs have been so successful 
that [project leaders] have been trying to find ways to both institutionalize these 
programs (finding funding within university or with local constituents, i.e. LEAs or SEA), 
and I think they’re being successful in this regard. It looks like we’re going to sustain at 
least [LaMSTI] for a long time. – Project leader 

 
Our idea is a professional development ladder . . . [in which] the rungs of the ladder are 
(1) free online resources such as lecture notes, lesson plans, professional development 
workshops that could be a day, an afternoon, that would have a duration of anything 
from 4 to 60 hours. And then the next level would be courses at LSU. A typical course 
would require 100 hours (we’re talking about clock hours, not credit hours). After 
courses at LSU, there would be graduate certificates. So a graduate certificate may be 
earned in 8 weeks. Three hundred hours. And then beyond graduate certificates, a 
Master’s degree. And then beyond the Master’s degree, a PhD. – Project leader 

 
The basic sustainability issue is to find an ecologically sound/robust financial support 
mechanism. Teachers need to be supported while participating in professional 
development, and they will need to be until teaching becomes such a lucrative profession 
that people are banging down the gates to be teachers. – Project leader 
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The funding piece, building a pipeline or continuum of development from GeauxTeach is 
big. [They need to] tackle their undergrad program, then we give them a 1 to 3 year gap 
with meaningful experience and then move them into a LaMSTI situation because they 
have that baseline experience at that point would be beneficial. – Course instructor 

 
Sustainability Approaches. Project leadership suggested that the following two approaches represent 
the primary plans for sustaining of LaMSTI project activities: 
 

1. District Fellowships/Graduate Teaching Interns. Under this model, school districts fund students 
via a fellowship, providing funds to LSU to cover tuition and a student fellowship stipend. The 
participant works in a district school for up to 20 hours per week, spending one day per week at 
LSU participating in coursework. This model provides the district with a highly competent STEM 
teacher at a lower cost per class because they do not have to pay fringe benefits. 

 
2. Integration with dual enrollment courses. This model uses funds collected from dual enrollment 

courses (i.e., college courses provided to high school students) to support ongoing professional 
development of STEM teachers from participating schools and districts. LSU’s Cain Center 
receives per-student funds for participants in dual enrollment courses. Under this model, these 
funds would be invested in the courses and the instructors that deliver these courses. In 
addition to continuing to provide a masters-level program for a select group of teachers (and 
increasing its rigor), LaMSTI plans to offer graduate certificates that allow participants to focus 
on narrow content areas and participate in shorter-term and more targeted professional 
development experience. 
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4. CONCLUSIONS 
 

Evaluation data collected during LaMSTI’s final years reflect substantial progress toward project goals. 
The project exceeded goals for participant recruitment and most participants completed the program. 
LaMSTI course quality continued to be high and the project continued to make progress toward 
professional community. Partnerships remained a strong focus with an emphasis on those that can 
support project sustainability. 
 
There was continued evidence that participants increased their content knowledge and their 
preparedness and efficacy for teaching mathematics and science after participating in LaMSTI. 
Participants reported new leadership roles, increased professional capital, changes in classroom 
practice, and improved student achievement as a result of their participation in LaMSTI. Analysis of 
teacher VAM data suggested that students of some LaMSTI participants outperformed students of non-
participants in mathematics and science achievement. 
 
Continued progress was made in developing and disseminating project information through a variety of 
research activities and dissemination venues. Efforts to institutionalize and sustain project activities 
continued to take shape though development of new courses and a certificate program and LaMSTI 
faculty described changes to their work as a result of their participation. 
 
 
 
 
 



 

 

 
 



 

RMC Research Corporation, Denver, CO A-1 Louisiana Math and Science Teacher Institute 
  2013-2015 Evaluation Report 

 

APPENDIX: 
VALUE-ADDED MODEL ANALYSIS METHODS 

 

This section describes the methods used for the analysis of teacher VAM scores. 
 

MATCHING 
 
Eight datasets were constructed that matched mathematics and science Louisiana teachers with 
teachers who were LaMSTI participants—two datasets (a longitudinal dataset and a cross-sectional 
dataset) for each content area (Grades 3-8 mathematics, Grades 3-8 science, Algebra (Grade 8 or 9), and 
Geometry (Grade 9 or 10)). The longitudinal dataset for each content area matched teachers from all 
years between 2010 and 2014; the cross-sectional dataset for each content area matched only teachers 
who were teaching the given content area in 2013-2014. 
 
A propensity score model for participation in LaMSTI was estimated via ordinary least squares based on 
the following characteristics: 
 

• Teacher sex; 
• Teacher race/ethnicity (White, Black, or other); 
• Teacher education level (graduate degree or less than graduate degree); 
• Certification areas (elementary, middle school mathematics, middle school science, other 

middle school, high school mathematics, high school science, other high school); 
• Data availability for each year (2010-2011 through 2013-2014) and content area (Grades 3-8 

mathematics, Grades 3-8 science, algebra, geometry); 
• Proportion of VAM students who were White; 
• Proportion of VAM students who were eligible for free or reduced-price lunch; 
• Proportion of VAM students who had limited English proficiency; 
• Proportion of VAM students with an individualized education plan; 
• Proportion of VAM students who were emotionally disturbed; 
• Proportion of VAM students who were in a gifted education program; 
• Mean number of absences for VAM students; 
• Proportion of VAM students who were in a rural school; 
• Proportion of VAM students who were in a charter school; 
• School size; 
• School proportion of non-White students; 
• School proportion of limited English proficient students; 
• School proportion of students eligible for free or reduced-price lunch; and 
• School proportion of students with disabilities. 

 
Because some teachers taught in more than one school, each student was assigned dummy codes for 
their school’s characteristics, and these student-level variables were averaged for each teacher to obtain 
the school variables for matching. For teachers that taught in only one school, these values were 
equivalent to the teacher’s school’s dummy codes. For teachers that teach in more than one school, 
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these values will reflect an average of the teacher’s schools’ dummy codes, weighted by the number of 
students with VAM data from each school. 
 
Although propensity score estimation often makes use of logistic regression, instead of ordinary least 
squares, given the limited number of participating teachers and the very small proportion of teachers 
that participate, the estimation of a logistic regression model would have run into the problem of 
teachers with estimated propensity scores of zero. With ordinary least squares, some teachers had 
negative estimated propensity scores. Negative propensities would be problematic for interpretation of 
the propensity scores; however, the propensity scores were only used to identify non-participating 
teachers with similar propensity scores to participating teachers. Non-participating teachers with 
negative estimated propensity scores had characteristics that were very different from participating 
teachers, and were not candidates for a match. 
 
For each LaMSTI participant, the 20 non-participating teachers with the nearest estimated propensity 
score were selected without replacement. Given the small number of participants, a large number of 
non-participating teachers were selected for each participating teacher in order to increase the analytic 
sample size. Match quality was tested for each matching variable with t tests.22 Across all eight matched 
datasets, 3% of the t tests had p < .05, suggesting adequate balance of characteristics between 
participating and matched non-participating groups. 
 

GROUP COMPARISONS 
 
Two longitudinal models and two cross-sectional models were estimated for each content area using the 
corresponding matched dataset. The first of each pair of models compared LaMSTI and non-LaMSTI 
teachers. The second of each pair of models compared each of the four LaMSTI cohorts with matched 
non-LaMSTI teachers. The models were estimated as random intercept models for the student VAM 
residuals provided by LDE, standardized within subject, year, and grade using population estimates from 
the entire dataset (as opposed to the matched subsets). In these models, the teacher VAM scores were 
not computed explicitly; rather, the teacher VAM scores were implicit in the teacher-level means of the 
multilevel models for the student VAM residuals. 
 
The longitudinal models used all available data from 2010-2011 through 2013-2014 and took the 
following form: 
 

𝑌𝑌𝑖𝑖𝑗𝑗𝑖𝑖 = 𝛼𝛼 + 𝛿𝛿𝑗𝑗 + 𝑡𝑡𝛾𝛾 + 𝑡𝑡𝛿𝛿′𝑗𝑗 + 𝑈𝑈0𝑗𝑗 + 𝑅𝑅𝑖𝑖𝑗𝑗𝑖𝑖 
 
where 
 

• 𝑌𝑌𝑖𝑖𝑗𝑗𝑖𝑖  is the standardized VAM residual provided by LDE for student i under teacher j in year t (t = 
0 corresponds to 2013-14), 

• 𝛼𝛼 is the overall intercept, 
• 𝛿𝛿𝑗𝑗  is the group-difference for teacher j’s group, 
• 𝛾𝛾 is the change in teacher VAM scores over time for the comparison group, 
• 𝛿𝛿′𝑗𝑗 is the group-difference in change of VAM scores over time for teacher j’s group, 

  

                                                 
22 A t test is a statistical procedure commonly used to examine differences in mean values over time or across two groups. 
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• 𝑈𝑈0𝑗𝑗  is a teacher random intercept, and 
• 𝑅𝑅𝑖𝑖𝑗𝑗𝑖𝑖 is the student error term. 

 
Note that student-level covariates, including the student’s prior-year score, had been factored out of the 
VAM residual and thus did not need to be included in the model directly. 
 
In this model, 𝛿𝛿𝑗𝑗  reflects the baseline differences between groups in 2010-2011, and 𝛿𝛿′𝑗𝑗 reflects 
differences between groups in the rate of change over time for teachers’ VAM scores. 
 
The cross-sectional models used only the 2013-2014 data and took the following form: 
 

𝑌𝑌𝑖𝑖𝑗𝑗 = 𝛼𝛼 + 𝛿𝛿𝑗𝑗 + 𝑈𝑈0𝑗𝑗 + 𝑅𝑅𝑖𝑖𝑗𝑗. 
 

LIMITATIONS 
 
The interventions in this study are general and not directly targeted at the specific student measures 
used. As a result, any differences between participating and non-participating teachers on these 
measures are likely to be small. 
 
The interventions in this study occur over several years and take place at different times for different 
teachers. These factors make it difficult to determine when to expect differences between participating 
and non-participating teachers to become apparent. As a result, the analysis has been designed to look 
for differences in a non-specific manner, combining information across years and at different points 
relative to the intervention for any particular participating teacher. This is likely to wash out any true 
differences that may exist between groups; however cohort differences will be examined as described 
above. 
 
The number of LaMSTI participants is small, and data are available for even fewer participants. Even 
though we chose a large number of comparison teachers for each graduate, the small number of 
participants is likely to limit the power of the analysis to detect differences between LaMSTI participants 
and non-participants. This is particularly of concern for detecting differences between cohorts. 
 
Data are not available for every teacher in every year, and the specific reasons for the missing data are 
not known. It is not likely that these data are missing at random. In particular, some teachers may not 
have data because they determined they did not like or were not effective at teaching STEM subjects 
and subsequently chose to teach a non-STEM subject or left the teaching profession. Missing data of this 
nature may result in biases in the differences calculated in this analysis. Given that data are missing for 
both participating and non-participating teachers, the direction of the bias is unknown. 
 
Teachers who apply for and are accepted to participate in LaMSTI are likely to be different from teachers 
who do not pursue this opportunity or who are not accepted into the program, including in terms of 
motivation, leadership capacity or potential, and academic excellence. We have no measures of these 
important differences, which are likely to be correlated with VAM scores. While the matching process 
used may account for some of these differences, the number and quality of potential matching variables 
is rather low, suggesting that pre-intervention differences between participating and non-participating 
teachers may remain, inducing bias in the estimated group differences. 
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We do not have a pre-intervention measure of teaching effectiveness or academic preparation for all 
participants. As a result, the cross-sectional analysis is a posttest-only type design. The lack of pre-
intervention measures substantially reduces power and eliminates an important variable for adjusting 
for group inequivalencies. 
 
Although the population of interest is all LaMSTI participants, teachers can only be included in the 
analysis if they have VAM data. This excludes teachers who teach non-STEM content, who teach in a 
non-tested STEM content area, or who teach small numbers of students. 
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