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Abstract  
Our presentation includes contributions from a teacher who has investigated 
transfer to classroom practice (Alphonso), cognitive scientists studying teacher 
expertise (Fisher, Lane and Matthews), the external project evaluator (Meyer), the 
lead designer of the physics curriculum (Slezak) and the project director (Madden).  
This provides several different but related perspectives on the problem of delivering 
and evaluating university-based academic work that is intended to impact the 
effectiveness of STEM instruction.  The perspectives are brought together in our 
conceptual framework, which identifi es the expected pathways of infl uence from 
the academic program to the classroom and distinguishes these pathways from 
other factors that impact classroom work.

Overview of the LaMSTI Project
The Louisiana Math and Science Teacher Institute (LaMSTI) establishes a 
professional master’s degree program for middle and secondary school teachers of 
math and science.  Housed in the LSU College of Science and advised by STEM 
teachers and school leaders in the Baton Rouge area, this NSF MSP Institute 
vigorously promotes the fi ve key features of the NSF MSP Program: partnership, 
teacher quality, quantity and diversity, quality courses and curricula, evidence-
based design and outcomes and institutional change.

The project is led by the Louisiana State University (LSU) Cain Center together 
with core partners, East Baton Rouge Parish School System and Iberville Parish 
School System.  Fourteen additional districts within 45 miles of Baton Rouge and 
the Louisiana Department of Education are supporting partners.

LaMSTI has developed a special track of the LSU Master of Natural Science (MNS) 
program. Specializations for middle/secondary teachers of mathematics, physical 
sciences, and biological sciences are offered.  The academic work is completed in 
three summers (each of six 40-hour weeks), with additional work in the intervening 
academic years.  All candidates write a master’s thesis that makes a meaningful, 
scientifi cally-based contribution to the professional knowledge of STEM teachers.  
Theses are archived by the LSU Library; see the listing at: 
https://www.math.lsu.edu/~madden/LaMSTI-Theses.html

The LaMSTI MNS degree program was developed from a prototype started in 
summer 2007 and supported with seed funding from the Louisiana Board of Regents 
between 2008 and 2010.  Seven teachers completed their degrees in 2009, 15 more 
in summer 2010 and 2 in summer 2011.    Presently, there are 24 NSF-supported 
teachers progressing toward graduation in summer 2012 and 24 more schedules to 
graduate in 2013.  A new cohort of 24 is being recruited and one more cohort will 
be recruited in 2013.

Project Directors: Herman Brister, Interim Chief Academic Offi cer, East Baton 
Rouge Parish Schools; Gary Byerly, Dean of the Graduate School, LSU;  
Ed Cancienne, Superintendent, Iberville Parish Schools; 
James J. Madden, Professor of Mathematics, LSU

What is Effective Teaching?
“Effective teaching” is teaching that achieves valued outcomes.  Different people value 
different outcomes: 

• specifi c methods of instruction (active, inquiry-based),
• knowledge and temperament “of a scientist”;  
• success in school, career and life;
• performance gains on standardized measures.

Teachers must harmonize all of these demands.  Effective teaching can best be 
understood as the optimal response to a spectrum of demands.

Fostering Effective Teaching
The LaMSTI program develops the following:

• mastery of a repertoire of effective instructional techniques; 
• a deep understanding of key scientifi c/mathematical concepts;
• a coherent framework for conceptualizing the teaching task and setting long-term 
goals;
• ability to improve throgh self-regulation and deliberate practice.

This set of priorities is motivated and justifi ed by Schoenfeld’s (2010) model of teacher 
action, studies of mathematics learning such as (Cuoco 2000) and (Petit, Laird & 
Marsden 2010), research-based science curricula such as (McDermott 2002, 2006) 
and cognitive science research such as (Dunn et al. 1999, Ericsson et al. 2006).

Theory of Action
LaMSTI seeks to build teachers’ professional capital, including: subject-matter 
knowledge, pedagogical skill, professional orientation, communication skills, life-long 
learning, and grasp educational systems.   LaMSTI impacts classroom outcomes 
through a complex cascade of events and infl uences, and it seeks an understanding 
of this causal chain in order to guide the design of its academic program.

 

The Role of Deliberate Practice in 
Teacher Expertise

Serena Fisher, Sean Lane, Robert Mathews, & Leslie Butler
Louisiana State University Offi ce of Applied Cognition

In many fi elds, the highest levels of expertise are attained 
through deliberate practice, effortful and attention-demanding 
activities specifi cally intended to improve performance; see 
(Ericsson et al. 2006). Can we help teachers use deliberate 
practice to improve teaching effectiveness?  LaMSTI 
researchers addressed this question.
 
Findings
Can teachers apply deliberate practice concepts to their 
teaching?

• Yes, but it’s not always easy.
• Logs indicated teachers spent an average of 4.5 hours 

planning their tasks and refl ecting on feedback per week.  
• 43% of teachers rated themselves as successful; 93% 

found DP strategies relevant to teaching.

What are the most common impediments?
• Time: Balancing personal and professional goals, 

adapting to unexpected extra responsibilities
• Motivation: Energy, discouragement. 
• Skill: in formulating and sticking to a goal, in effectively 

measuring progress.

How did the DP training impact their teaching performance?
• 79% of teachers rated the training as helpful.
• Follow-up study (Alphonso) identifi ed the DP course as 

having the greatest direct impact on teaching practice, 
compared to all other courses in the LaMSTI curriculum.

• Many reported that they saw positive effects on student 
learning, despite the short-term nature of the study.

For further information:
http://www.math.lsu.edu/~madden/LaMSTI/Fisher.pp

LaMSTI Formative Evaluation 
Findings

Tiah Alphonso, Livingston Parish School System 
and Louisiana State University

Overall Goal : Assess outcomes of specifi c program activi-
ties for the purpose of formative feedback.

Objectives (Phase I)
• Ascertain participants’ perceptions of program activities.
• Identify program activities reported to having a direct impact 

on classroom practice.
• Collect recommendations for changes to the program.

Findings  (Phase I)

High-imapct program activities include:
• Viewing familiar mathematics content in alternative ways
• Exposure to pedagogical strategies including the principles 

of learning and deliberate practice in conjunction with 
planning for implementation 

• Observing peers present topics from the school curriculum
• Individualized assignments

Objectives (Phase II)
Determine the presence and impact of Desimone’s (2009) 
“fi ve essential features’’ of PD in LaMSTI

Findings  (Phase II)

Active learning, content focus, coherence and consequent 
enhancements in teacher practice were reported at moderate 
to high levels.  Transfer was aided by teachers’ intrinsic 
motivation, self-effi cacy and student feedback.  Transfer was 
inhibited by lack of time, and by state-mandated standardized 
testing and state-mandated curricula.  Three core features 
are moderately correlated and have a positive infl uence on 
enhanced knowledge and skills; see path model below:

Conclusions and Recommendations 

LaMSTI is an engaging program and is changing class-
room practice.  Coherence of the program is a strong fea-
ture, and should be studied more deeply.

For further information, see:
http://www.math.lsu.edu/~madden/LaMSTI/Alphonso.pptx
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A Comprehensive Approach to 
Science Teacher Training

Cyrill Slezak, Department of Physics, Hillsdale College
and Louisiana State University

The LaMSTI MNS program for physics/chemistry teachers 
includes approaches that have been tested and proven 
effective in other university-level programs.  The research 
here reported seeks to determine if this is the case.  

LaMSTI training has three distinctive stages. 
Summer 1: Physics by Inquiry (McDermott et al. 1996) 
supports content development and positive attitude change, 
while Tutorials in Introductory Physics (McDermott et al. 2002) 
develops engagement techniques in a coached classroom 
environment.  Summer 2:  Modeling curriculum (Arizona 
State) continues content mastery while increasing focus on 
active reformation of their classrooms.
Summer 3: Thesis work.

Findings
Our fi rst cohort of teachers (N=13) entered the program with 
a wide range of content knowledge in physics and chemistry: 

PRE 
Range %

PRE
Ave. %

POST
norm gain %

Force Concept Inventory (FCI)  17--100    42 28 ± 8
Electric Circuits Concept Eval. (ECCE)      7--84    35 33 ± 7
Assess. Basic Chem. Concepts (ABCC)    45--75    59 --

Traditional, non-interactive lecture-style instruction 
dominated the educational practices of the teachers.  Smile-
sheet evaluations indicate a signifi cant positive response 
and attitudinal change in favor of interactive engagement 
techniques.  An overall improvement of attitudes towards 
active learning was observed; smile-sheet evaluations and 
personal interviews revealed further positive attitudinal 
development as well as a strong interest in implementing 
modeling techniques.

For further information, see:
http://www.math.lsu.edu/~madden/LaMSTI/Slezak.pptx

Figure 1. Path model summarizing strength of infl uence between factors.

Overview of External Evaluation
Instructional Leadership and Teacher Capital

Stephen Meyer, Ph.D., RMC Research Corporation

LaMSTI seeks to raise teacher capacity for effective instruction and instructional 
leadership.  The academic program imparts advanced content knowledge and 
practical skills, catalyzes the formation of teacher networks, leads to lasting 
associations with university faculty and raises teachers’ status through the 
granting of degrees.  The external evaluator is charged with determining the 
nature and extent of these changes and their impact on K-12 STEM education

Findings
The evaluator has measured the infl uence of the program through participant 
focus groups, review of documentation related to the program and by tracking 
participant roles and activities.  Participants have average to high baseline 
preparedness and confi dence in teaching math/science.  School support for math/
scienc teaching  is strong.  Participants report that LaMSTI courses have addressed 
gaps in knowledge, introduced challenging content, helped them understand 
connections across grade levels and disciplines, and increased understanding of 
the Common Core standards.  They report acquisition of knowledge and skills 
that are applicable in their own classrooms.

Lessons Learned and Challenges
The complexity of the causal path from the LaMSTI program to K-12 class-
room outcomes has motivated the development of new, more articulate models 
of change.  To account for all potential LaMSTI effects, it is necessary to assess 
the extent and impact of changes in professional roles, interpersonal profes-
sional ties, leadership activities and changes in rank and status.  A coherent the-
oretical framework for conceptualizing the relationships among these factors is 
needed.  The concepts of social, cultural and symbolic capital (Bourdieu 1986) 
appear promising.  Developing measures of these forms of capital is a current 
goal of the evaluation plan.  Since LaMSTI envisions instructional leadership 
as an important avenue of infl uence, we are applying existing measures and de-
veloping new ones.

For further information, see:
http://www.math.lsu.edu/~madden/LaMSTI/Meyer.ppt
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