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DEFINITION 

The College Ready vision statement holistically defines “effective teaching in STEM” as 

beginning with teachers who are 

 Well prepared in content and pedagogy; 

 Enthusiastic about their craft; 

 Committed to continual improvement; and, 

 Working effectively and enthusiastically together to implement an inquiry-based curricular 

program for all students. 

Effective teaching will result in STEM classrooms that  

 Actively engage students in meaningful experiences that are built around significant 

mathematics and physics content; 

 Enable students to explore, reflect, interact, and build meaning that enhances conceptual 

understanding; and 

 Promote habits of mind that foster an inquiry approach to learning. 

Effective STEM teaching will enhance student college readiness as measured by 

 Increasing the college-going rate in core partner districts; 

 Reducing the mathematics remediation rate in core partner districts; 

 Identifying, reducing, or eliminating barriers or difficulties in the transition from school to 

college mathematics and physics; and 

 Increasing the number of mathematics and physics graduates at IHE partners. 

THEORY OF ACTION 
Content and Pedagogy 

Master Teacher Workshops (7-12 teachers) 

 Teacher content knowledge in mathematics and science is closely linked to student performance (Darling-

Hammond, 2000). 

 Science teachers who improve content knowledge and deepen pedagogical reasoning experience improved 

student achievement (Dahler & Shinohara, 2001; Heller & Kaskowitz, 2002, 2003; Hill, et al., 2005). 

 Three-year, cohort-based professional development in mathematics and physics that includes intensive 

summer training and academic year follow-ups workshops. 

 Workshop content aligned to state and national standards, including the Common Core State Standards in 

Mathematics. 

 Extensive modeling of inquiry-based instructional practices throughout workshops. 

 In-service teachers experience inquiry-based learning from the students’ perspective. 

 Participants develop and vet inquiry-based lessons with colleagues during workshop. 

 Horizontal and vertical teaming (PLC) sessions utilized to guide participants through the process of engaging 

in content-driven discussion and curriculum development. 

PMET-like Workshops (IHE faculty) 

 Professional development in inquiry-based instruction for university and college faculty. 

 Modeled after NSF-funded Preparing Mathematicians to Educate Teacher (PMET) project conducted by the 

Mathematical Association of America from 2002-2007. 

 Introduces inquiry-based concepts throughout week-long workshop, including a demonstration class taught 

by College Ready co-PI that simulated inquiry-based instruction in the college classroom. 

 Cross-disciplinary workshop to be held will include mathematics and physics faculty to create additional 

synergy between content areas in Partnership. 

Professional Learning Communities (PLCs) 

 Mechanism for institutionalizing instructional changes intended through professional development 

workshops, as well as for providing the sustainable structure that will extend the impact of College Ready 

activities into the future (Stoll, Bolam, McMahon, Wallace, & Thomas, 2006).  

 Meta-analysis of PLC research indicated participation by STEM teachers in PLCs resulted in positive 

changes in teachers’ content knowledge, preparation to teach content, and confidence in using varied 

instructional strategies (Fulton, Doerr, & Britton, 2010). 

 PLC constructs and practices for effective implementation have been the unifying link across Partnership 

activities. 

 PLC workshops (summers of 2011, 2012, 2013) establish expectations of PLCs and provide training in the 

effective development and implementation of PLCs. 
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LEARNING 
Content and Pedagogy 

 During first-year workshops in physics, it was evident that some participants lacked sufficient content 

knowledge to complete the workshop sequence in three years. 

 Pretest assessment scores comparable to, or below, what would be expected if they were the result 

of random guessing, implying actual firmly-held misconceptions. 

 Additional year of support for Physics Master Teacher participants will be provided to overcome 

gaps in content knowledge. 

 Utilization of “wrappers” for major activities during workshops increased content knowledge and 

provided structure for PLCs. 

 Greater-than-anticipated discrepancies in physics and mathematics content and pedagogical knowledge 

exist between junior high and high school teachers. 

 Physics workshops have been structured to utilize more grade-level sessions, facilitating an 

instructional pace that correlates closely to the learning needs of participants, allowing for greater 

depth of content coverage during workshops. 

 Mathematics workshops have incorporated more horizontal teaming opportunities across grade 

bands while increasing the focus of vertical teaming sessions on the identification of the 

conceptual building blocks needed in earlier grades that precede the higher-level concepts 

introduced in high school mathematics courses. 

 Some mathematics teachers fail to make connections between content and curricular standards 

consistently. Greater intentionality to clarify the intended connections between workshop activities and 

state/national standards has enhanced teachers’ capacity to implement standards-based instructional 

practices. 

Professional Learning Communities (PLCs) 

 Mechanism for institutionalizing instructional changes intended through professional development 

workshops, as well as for providing the sustainable structure that will extend the impact of College 

Ready activities into the future (Stoll, Bolam, McMahon, Wallace, & Thomas, 2006).  

 Meta-analysis of PLC research indicated participation by STEM teachers in PLCs resulted in positive 

changes in teachers’ content knowledge, preparation to teach content, and confidence in using varied 

instructional strategies (Fulton, Doerr, & Britton, 2010). 

 PLC constructs and practices for effective implementation have been the unifying link across Partnership 

activities. 

 PLC workshops (summers of 2011, 2012, 2013) establish expectations of PLCs and provide training in 

the effective development and implementation of PLCs. 

CHALLENGES 
Content and Pedagogy 

 Implementation of inquiry-based pedagogy 

 Convincing stakeholders (administrators, teachers, parents, and students) that 

inquiry-based approaches lead to greater learning, which includes increased levels 

of achievement on standardized tests.   

 Overcoming challenges related to length of time required for inquiry-based 

instruction, student resistance to not being told exactly what to do, lack of 

resources, and behavior management issues. 

 Guiding core partners through the transition to the Common Core State Standards 

while schools concurrently are being held accountable for preparing students using the 

current standards.  

 Facilitating articulation discussions and development of actionable plans of action 

vertically between K-12 and IHE partners and horizontally among institutions. 

Professional Learning Communities (PLCs) 

 Increasing partner engagement in the PLC development process stemming from lower-

than-anticipated levels of buy-in from some core partner schools. 

 Helping core partners overcome structural impediments existing within schools, such 

as time, scheduling, and resource allocation, as well as frequent turnover in campus 

leadership that can negate or diminish progress toward effective implementation of 

PLCs. 

 Engaging higher education faculty in developing vertical PLCs with K-12 teachers in 

core partner schools. 

 Managing the logistics of conducting site visits to gather data on PLC efficacy across a 

Partnership that includes 39 school districts and more than 80 campuses across two 

states. 

 Being able to isolate and measure College Ready’s impact on PLC development in 

partner schools. 
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