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Enhancing Teacher Practices for
Improved Student Outcomes
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How have STEM faculty, leadership workshop leaders, and district and school administrators
impacted teacher practices for improved student outcomes?
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CTTI Theory of Change adapted from Newman, King & Young, 2000; Wenzel, 2009; and CTTI Program Model, 2010

The CTTI Program Model (not shown) was developed by
our evaluator, program stakeholders and our research
team. The Theory of Change, shown above, builds on our
Program Model in an attempt to envision the chain of
events put into motion through the implementation of the
CTTI program leading to the formation of Teacher/Leader
Teams. These teams are seen as agents of change guiding
curriculum development, change in teacher practice, and
student outcomes. Among the core program strategies
articulated in the CTTI program model are:
Workshops: Participating teachers share a common leadership
training experience, with one workshop for the entire cohort and
one in either math or science.
Networking Meetings: Provide opportunities for two way
communication between CTTI teachers and university faculty to
increase content knowledge, discuss issues arising in the school
projects, and build cross-area understanding.

CTTI Math/Science Courses:
• Reflect current understandings and research in mathematics
and science
• Are based on an interdisciplinary approach to course design
• Are based on collegial course design and development through
input from the two institutions cooperating on a given track
(math, physical science, life and environmental science)
In-school Teacher Team Meetings and Interactions in which
Teacher-Leader Teams:
• Are aware of and responsive to the needs and opportunities of
the students in their particular school and use information from
student assessments to help guide their thinking and planning
• Work with and, where appropriate, serve as part of the school
leadership team
• Work with others in their school (e.g., non-CTTI teachers from
the discipline in question, when applicable and/or CTTI teachers
in math and science)

Constituencies Served, Subject Matter,
Partner Organizations
Constituencies Served
CTTI serves participants/constituencies – over 300 teachers at over 80 schools in Chicago, including both CPS and charter
schools – using five Math Science Partnership Key Features in the formulation of the project’s main goals and interaction:
•
•
•
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The Partnership-Driven CTTI extends the engagement of five universities and CPS in a collaborative effort benefiting schools, teachers,
and students and the partner institutions.
CTTI employs a theoretically-focused and research-based logic model to improve Teacher Quantity, Quality, and Diversity within a set of
schools that serve CPS’ predominately African American and Latino students.
The CTTI program builds teams of teacher leaders to enact Change in curricula and courses and to Sustain that change in schools. CTTI
strengthens the higher education partners’ ability to offer strong teacher content and leadership science and math education.

Subject Matter

Partner Organizations

• The CTTI teacher program includes three components in
addition to networking programs:
• Coursework in mathematics, physical science, and life and
environmental science
• Workshops on leadership and teaching
• Improved curricula for 12th grade capstone and AP
classes

• UIC (Lead institution – math and science), DePaul University (Math),
Illinois Institute of Technology (Science), Loyola University
(Science), Northwestern University (Science), Chicago Public
Schools (K-12 partner)
• Loyola University Center for Science and Math Education
(Research and internal evaluation team)
• Race & Associates, Ltd. (External evaluator)

Use of Rubric to Assess Quality of 12th Grade Courses
Based on our CTTI Program Model and other sources, we
created a rubric comprised of six categories of program
strategies: curriculum overall; content and design; pedagogy
and student engagement; assessment; strategies specific to
math courses; and strategies specific to science courses. We
used the rubric to examine the 12th grade capstone course work
undertaken by CTTI-trained teachers as well as to help teacher
teams think through the design or modification of these courses.

•

Teachers have gained considerable content and leadership
knowledge.

•

There has been progress toward the creation and implementation
of CTTI-influenced capstone courses.

•

Participants are clearly viewing themselves as leaders within their
schools and acting as such.

•

Teachers are using networking meetings, workshops, and courses
as sources for new resources they can use in their classrooms

Findings and Discussion
In addition to the use of the rubric as an assessment tool,
observations of CTTI activities, surveys, and in-depth interviews
have been used to explore the implementation and effects of
CTTI. The following have been some of our major findings (2014
CTTI Annual Report, 2014 Leadership Institute Report):

•

Some school change outcomes were originally conceptualized to
be outgrowths of school-based teams created specifically as a
result of CTTI participation. In practice, teachers seem to be
moving toward in-school leadership roles as individuals, and
bringing their CTTI learning to other, already-established teams at
their schools (i.e., teams in which they already participated prior to
involvement with CTTI).

This summary is based in part on the work of our internal research and evaluation team at Loyola University. You are
invited to learn more in their presentation tomorrow in the Strand 8 session in Comiskey, 4:15 – 5:45 pm

NGSS and AP Science Reform: Opportunities for
Professional Development
How can a large urban program leverage and build on the introduction of the Next Generation Science
Standards and changes in the AP Chemistry curriculum and assessments to increase teacher effectiveness
in the midst of continuing district leadership changes?
Next Generation Science Standards
During the time course of the CTTI programs, a major effort,
supported by the National Research Council but led by the
states, brought forward the Next Generation Science
Standards.
This created a major challenge for teachers to engage in
examination of their current approaches to both instruction
and assessment, as well as their assumptions about what
students should know and be able to do to meet the
performance outcomes articulated in the NGSS.
In response to this, CTTI developed a strand of work
specifically focused on assessment literacy in science. In a
year-long series of workshops piloted in 2013-2014 and
ongoing during 2014-2015, Kang (2012) introduced science
teachers to reliable and valid frameworks for developing
assessments and understanding what student performances
on them reflect about student thinking.
The workshop participants came from multiple science areas
represented in the high school curriculum and multiple grade
levels, with one teacher per school. Substantial improvements
in teacher skills in assessment were studied by direct
observation and with the Assessment Literacy Inventory (ALI;
Campbell & Mertler, 2005).

AP Chemistry curriculum
The College Board, in response to critiques and opportunities
identified in the NRC reports Learning and Understanding (2002) and
America’s Lab Report (2007) and with the support of the NSF, has
carried out a thoroughgoing reform of AP science courses. This
included implementation of a totally new AP chemistry lab manual in
the 2013-14 year. CTTI developed a workshop to provide teachers
with the opportunity to carry out almost all of the labs and to discuss
the pedagogy and content of the labs.
Review of teacher implementation included post-program surveys
that reported Classroom practice was influenced by work on:
• Eliciting students’ prior knowledge before labs
• Guiding students through inquiry-type chemistry experiments
• Using simulations to support student understanding and
experimentation
• Having class discussions summarizing data gathered in an
experiment and suggesting possible interpretations of the data.
Teacher work in teams was influenced by:
• “Collaborate/share best practices with my peers to gain a deeper
understanding on how to teach our students.”
• “Run through labs and experience the pitfalls prior to introducing
them to students.”
• “Problem-solve with other AP Chemistry teachers from my network
and from the city.”
.
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