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CLASSP: Computational Literacy Across Secondary Settings Project
Teacher Quality Partnership Grant

CLASSP: Computational Literacy Across Secondary Settings Project represents a major
partnership between California State University, Chico with area educational entities, including
the School of Education and the colleges of Arts and Sciences; Gridley Unified School District;
Live Oak Unified School District; Willows Unified School District; the Butte, Glenn and Sutter
County Offices of Education and Butte-Glenn Community College District. CLASSP is a
comprehensive reform initiative with the following goals:

Goal 1: Recruit and retain 72 highly-qualified individuals to the teaching profession in high-

need rural areas.

Goal 2: Engage selected teacher residents in a year-long full-time teacher residency

preparatory curriculum and professional development program that enhances their content

knowledge and develops their expertise in computational literacy.
Objective 1: Strengthen the education of future teachers for rural schools, especially
in STEM and special education
Object 2: Improve and promote computational literacy practices for teacher residents
and mentor teachers.
Objective 3: Improve and promote student computational literacy in secondary
settings across content areas (6-12 classrooms)

Goal 3: Provide teacher residents ongoing support that complements their induction support

during their novice teaching years to positively impact the academic outcomes of rural

public-school students.

Teacher Quality Partnership Proposal: CLASSP Project Narrative
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Goal 4: Engage in collaborative continuous improvement efforts to positively impact the
resident’s and mentor’s teaching practice.

Goal 5: Develop and sustain the project's partnerships and institutionalize its reforms.

To address these goals, this project will develop and implement an innovative teacher
preparation program that builds upon the success of the previous TQP grants. The previously
TQP-funded Rural Teacher Residency (RTR) for elementary and special education teachers led
to significant changes in our teacher preparation programs and the development of the TQP-
funded PRISMS program. The PRISMS Project: Promoting Rural Improvement in Secondary
Mathematics and Science addressed two priorities: (1) the development of Next Generation Math
Teachers (NGMT), a blended pre-baccalaureate program leading to a bachelor of arts degree in
mathematics and a foundational level mathematics credential; and (2) the creation of RiSE:
Residency in Secondary Education, a post-baccalaureate master’s and credential program for
prospective secondary math, science, English and special education teachers with an intensive
one-year teacher residency.

Unlike many other states, California does not offer a credential specific to middle school,
although there has been some push in that direction over the years. With NGMT and RiSE, we
began to conceptualize a program that would take our STEM-related work to a new level. The
creation and implementation of NGMT under our current grant underscored the fact that middle
schoolers and high schoolers are very different learners with very different needs. The NGMT
Program, for example, emphasized the developmental appropriateness of building a strong
conceptual foundation in mathematics for middle schoolers rather than the traditional central

emphasis on teaching procedural skills.
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CLASSP will focus on creating a middle school to high school pipeline of STEM education
in a rural setting by capturing the current and future graduates of the NGMT program, as well as
candidates pursuing Foundational Level Science credentials to participate in the residency
program in partner middle schools. CLASSP will utilize the most successful parts of the RiSE
program to develop a new residency program that will focus on computational thinking. During
the RiSE Program we began a series of workshops with Argument-Driven Inquiry (ADI) and
Argument-Driven Math (ADM). This model aligns with both Common Core and NGSS
standards and supports computational thinking. ADI/ADM can be used from elementary level
through high school level, so, through CLASSP, we would have the opportunity to examine the
effects of beginning this model at the middle school level on students’ confidence and
performance as they enter high school math and science classes. CLASSP could provide
significant data for making a case for providing developmentally appropriate instruction for
students by teachers specifically prepared to teach middle school whose transition to high school
is facilitated by district communication and use of a shared model. Evaluation of CLASSP could
provide strong evidence to support the implementation of a middle school teaching credential in
California.

Significance

Computational Literacy Across Secondary Settings Project (CLASSP) is a post-baccalaureate
teaching residency program leading to a secondary credential in math, science, English language
arts, or special education and a master’s degree (Absolute Priority). This program will include
classroom-based action research and full-time, intensive clinical experience working with
carefully selected mentor teachers trained to use Argument Driven Inquiry (ADI) to promote

computational literacy in a co-planning/co-teaching clinical practice. CLASSP will improve and
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promote computational literacy across the content areas, through an emphasis on computational
thinking and argument- driven inquiry in mathematics, sciences, English, and special education
(Competitive Preference 1).

CLASSEP is designed around innovative approaches to addressing each of these issues:
improving computational literacy for 6-12 students, teacher shortages in high demand fields, the
need to support all students in content standards, and the need for quality professional
development that includes professional learning and inquiry. CLASSP's Logic Model (see page
0) shows how the project will leverage a variety of resources and inputs to build the project
components through collaborative activities with partners to achieve intermediate and long-term
outcomes to address the issues described above. Professional learning and development activities
will focus on five areas: (1) computational literacy, (2) Argument Driven Inquiry (ADI), (3)
implementing content standards, (4) literacy development, (5) integrating technology, (6)
supporting English learners, and (7) meeting special student needs.

University faculty, K-12 faculty and teacher candidates will be supported in the
integration of computational literacy and the standards in their planning and teaching by
university and K-12 faculty experts and professional development activities of Argument Driven
Inquiry; the Northern California Writing Project; the Chico Math Project; the California Science
Project — Inland Northern California; and Butte, Glenn, and Tehama County Offices of
Education. Additionally, both general and special education candidates and in-service teachers
will develop knowledge and skills required by teachers to work effectively with students with
disabilities to meet academic challenges, including literacy development and learning strategies,
behavior management, differentiated instruction, use of technology, use of data and research to

improve instruction, and content-specific instruction. Professional development and resource
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support will occur in collaboration with CSU Chico special education faculty; Butte, Glenn and
Sutter County Special Education Local Plan Areas (SELPAs); the IRIS Center; and Autism
Internet Modules. The intense focus on support strategies and ongoing collaboration between
general and special education residents and mentors both in coursework and at the partner school
sites will prepare educators for effective IEP teamwork and provide a critical model of support.

Through course work, workshops and coaching built around techniques and resources of
Specially Designed Academic Instruction in English (SDAIE), Observation Protocol for
Academic Literacies (OPAL), Sheltered Instruction Observation Protocol (SIOP) and lesson
study, CLASSP will provide teacher candidates and university and partner K-12 faculty training
focused on the knowledge and skills required by teachers to effectively make learning and
achievement under the CCSS and NGSS accessible for ELLs. Areas of focus for preparing
teachers to fully meet the needs of English Learners will include culturally relevant pedagogy,
academic language development, differentiating instruction, creating language-rich classrooms,
and integrating literacy skills across the curriculum.

Through several conversations, the partner district superintendents have articulated three
specific challenges in hiring and supporting excellence in new teachers: (1) small applicant pools
that may not represent the most excellent teachers, particularly in high demand areas; (2) the
need for teachers specialized in foundational level math for grades 6-9; and (3) the lack of
resources to provide adequate professional development for faculty to effectively implement
STEM education.

CLASSEP is specifically designed to provide our partners with a new type of teacher for
departmentalized middle schools or self-contained classrooms who is well-prepared in content,

concepts, pedagogy, and clinical experience to support middle and high school students'
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computational literacy and argumentation.

In addition, CLASSP will support professional development opportunities, expansion of
school-based professional learning communities and regional networks, collaboration with
residents and engagement in inquiry and research activities, so that partner LEAs can build local
capacity to enhance their in-service teachers’ knowledge and skills in instruction, computational
literacy, argument driven inquiry, and applications of technology and support of struggling
students, including ELLs and those with special needs.

Enhancing the excellence of teachers in our regional schools will have capacity-building
benefits for the university as well by improving the quality of clinical placements available to
support teacher preparation programs. Moreover, the increased quality and diversity of the
regional teaching force will support greater academic achievement for all students. Teachers of
color can create a sense of school belonging and community for minority children, increase their
academic achievement and provide them real-life examples of future career paths (Bireda &
Chait, 2011; Dee, 2004; Schmitz, Nourse, & Ross, 2012). These minority teachers can also help
their colleagues to understand the needs of minority children and to engage in culturally relevant
teaching. Increased teacher quality and diversity are expected to result in an increase in the
number of students from underrepresented groups in the north state going to college and
pursuing careers in teaching, Computer Sciences, and STEM-related fields, thereby providing
benefits for the university, the region, and the students themselves.

Our partner and regional LEAs still face the common, historical challenges of rural and
small-town districts in recruiting and retaining excellent teachers, especially in shortage areas
such as STEM and special education due to shrinking tax bases and resources and the inability to

pay salaries comparable to urban districts (Dessoff, 2010). The Learning Policy Institute (Carver-
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Thomas & Darling-Hammond, 2017; Linda Darling-Hammond, Furger, Shields, & Sutcher,
2016) indicates that enrollment in teacher preparation programs declined 70% in the last decade,
with the enrollment in math and science teacher prep programs dropping by 32% and 14%
respectively. Between 2012 and 2016, the proportion of mathematics and science teachers
entering the field on substandard credentials or permits doubled, going from 20% to nearly 40%,
while the number of math and science teachers entering with full credentials dropped from 3,200
to 2,200 over that time frame. Teachers hired on emergency-style credentials are twice as likely
to teach in high-poverty schools than in low-poverty schools and three times more likely to teach
in high-minority schools than in low-minority schools. While the shortage of teachers in STEM-
related fields has been nationally recognized, the shortage of special education teachers is
equally if not more acute. The need nationwide for qualified personnel to serve pupils with
disabilities has grown along with the increase in the number of children with disabilities to be
served. There were more than 6.7 million children being served by IDEA in 2017, about 13% of
all school age children. Two types of districts encounter the most serious problems in hiring new
teachers to address this increasing need: those in inner cities and those in isolated rural areas
(Clewell & Villegas, 2001). Special education teacher shortages have been historically acute in
rural communities, where districts may have only one teacher certified to teach special education
who may or may not be highly qualified under the federal regulations (Collins et al., 2005;
Ludlow, Conner, & Schechter, 2005; Rude et al., 2005).

A primary goal of CLASSP is to increase the availability of well-prepared, highly effective
teachers interested in teaching in rural schools, particularly in the high-demand, shortage areas of
STEM and special education. The infusion of teacher candidates strategically recruited and

prepared through CLASSP to enter the teacher applicant pool will enhance the selectivity of
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partner and other high-need rural schools in the region in their hiring decisions and support
greater diversity and excellence among their faculty. The plan to prepare 72 new secondary
STEM, language arts, and special education teachers will meet the needs of our partner districts
and increase the hiring of excellent teachers across the broader region. CLASSP will also
contribute to the key role being played by the California State University System in preparing

15,000 elementary and 15,000 secondary teachers in STEM subjects in support of the national

100K in 10 Coalition.
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Description of Program
Absolute Priority: Teaching Residency Program
(1) General Description of Teaching Residency Program

CLASSP will establishment and design a teaching residency program in the high-need
subjects areas of mathematics, science, language arts, and special education in both middle and
high schools. CLASSP will also place graduates of the teaching residency program in cohorts
that facilitate in-program and post-program professional collaboration, both among graduates of
the teaching residency program and between such graduates and mentor teachers in the receiving
school. Furthermore, we will ensure that teaching residents who participate in the teaching
residency program receive effective pre-service preparation, teacher mentoring, and additional
support required through the induction program as the teaching residents enter the classroom as
new teachers. The teaching residency will incorporate year-long opportunities for enrichment,
including clinical learning in classrooms in high-need schools served by the high need local
educational agency in the eligible partnership, and identified by the eligible partnership; and
closely supervised interaction between prospective teachers and faculty, experienced teachers,
principals, other administrators, and school leaders at middle and secondary schools, and
providing support for such interaction. Additionally, CLASSP will integrate pedagogy and
classroom practice and promote effective teaching skills in the academic content areas of
mathematics, science, language arts, and special education while providing high-quality teacher
mentoring (see Ilal). The next sections of this proposal demonstrate how we will be

accomplishing these goals.
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(11) Establishment and Design

(llal) Pedagogy, Classroom Practice and Teacher Mentoring

The integration of pedagogy, classroom practice and teacher mentoring will be
accomplished through a combination of online, on-campus, and on-site coursework, as well as
field-based assignments and learning activities. For the teacher residents (TRs), credential
preparation and master’s degree coursework will begin during the semester prior to the
beginning of the clinical site residency. Integrated with this initial coursework will be early field
experiences and learning through service at their school sites to provide opportunities for
observing and working in different grade level content and English Language Development
(ELD) and special education resource classrooms, and linking theory to rural school and
classroom practices. Just prior to the beginning of the residency year, TRs and their mentors will
participate in a multi-day workshop focused on co-teaching models, communication styles and
coaching, classroom-based action research and positive school environments. During the
residency year, TRs will participate in carefully designed learning activities in their program
coursework that are closely connected to their classroom experiences. Teacher preparation will
be enriched by the inclusion of school site-based professional development activities focusing on
computational literacy, integration of technology in instruction, Argument Driven Inquiry (ADI),
and best practices in teaching English language learners and students with disabilities, all of
which will be available to both TRs and mentor teachers. Both ADI and CSU faculty will
provide content workshops and on-site coaching in computational literacy, argument driven

inquiry, and effective teaching.
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(11a2) Rigorous Graduate-Level Coursework

Residents will also be engaged in rigorous graduate-level coursework in order to earn
their master's degrees while completing their teaching residencies. In addition to extensive
literature-based research throughout the program, TRs will work with mentors and administrators
at their school sites to identify student needs and related questions, challenges, policies and/or
practices in their classrooms. With the support and guidance of university faculty, the TRs will
formulate inquiry questions, review literature, and develop inquiry tools and processes to engage
in action research that will form the basis for their master's projects. This action research will
also provide the framework for the planning, instruction, assessment, data analysis, and
reflection required for the California Teacher Performance Assessment (CalTPA). This deep
blending of theory, inquiry, and practice will allow TRs to make meaningful connections
between current educational theory and research and their daily classroom practice.

CLASSP will prepare prospective and new teachers to understand and use research and
data to modify and improve classroom instruction through master’s degree course work,
professional development, and field-based action research. Teachers prefer professional
development that relates directly to the specific grade level and courses they teach, that is
relevant and useful, and that can be put into practice in their classrooms (Beaudoin, Johnston,
Jones, & Waggett, 2013; Chval, Abell, Pareja, Musikul, & Ritzka, 2008). This support should
also move from a model of professional development, in which teachers participate in activities
to obtain knowledge, skills, and qualifications, to a model of professional learning, in which
educators engage in cycles of continuous improvement guided by the use of data and active
inquiry around authentic problems and instructional practices (Coggshall, 2012; Linda Darling-

Hammond, 2015; Desimone, Porter, Garet, Yoon, & Birman, 2002). This inquiry-based approach
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to teacher development prepares teachers to learn through teaching, to integrate multiple
perspectives into instruction and to support students in conducting their own inquiry (L. Darling-
Hammond, 2000). In addition, a study by Capraro, Capraro, and Helfeldt (2010) found that
participating in an inquiry-based field experience model that included classroom action research
significantly increased candidates’ self-perceptions of their professional competence as
compared to candidates in other models. With the support and guidance of university faculty, the
TRs will formulate inquiry questions, review literature, and develop inquiry tools and processes
to engage in action research that will form the basis for their master's projects. This action
research will also provide the framework for the planning, instruction, assessment, data analysis,
and reflection required for the California Teacher Performance Assessment (CalTPA).

(I11a3) Experiences and Learning Opportunities

Experience and learning opportunities alongside a trained and experienced mentor
teacher will be a key element of CLASSP. TRs and their mentors will engage in intense
collaboration around diagnosing student needs, designing interventions, monitoring student
progress, and adjusting instruction and interventions as needed (Friend, DeFries, & Olson, 2008).
TRs will support the work of the mentor through co-teaching strategies of assisting, team
teaching, parallel teaching, differentiated teaching, and station teaching that allow for intensive
individual and small group instruction for struggling or accelerated students. Mentors will
undergo initial training to become a trained trainer for ADI, as well as training in co-teaching
strategies and cognitive coaching to facilitate support of TRs. (Ila3i) This will ensure that mentor
teachers’ instruction is closely aligned with residents’ coursework. In addition to mentoring TRs,
they will be expected to actively engage in regular collaborative meetings by subject area, at

their school sites in order to participate with teacher and TR colleagues in continual
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improvement of their capacity to effectively address computational literacy and to advance
learning for all students. Mentors will participate in professional development activities of the
project and provide expertise and advice on the development of field-based assignments for
program coursework. (ITa3ii) Additionally, mentors will not only serve as teacher coaches during
the residency, but they will also support residents through the induction process whenever
possible. (IIa3iii) They may choose to receive continuing education and/or graduate credit for
their participation and may be relieved from teaching duties, if appropriate, as a result of their
additional responsibilities.

(Ila4) Mentor Teacher Criteria

Establishment of clear criteria for the selection of mentor teachers will be done
collaboratively between partner districts and schools and the university, but will include
appropriate subject area knowledge and teacher effectiveness measures including: (1) effective
classroom practice demonstrating deep content knowledge and extensive pedagogy and
assessment that includes the use of diagnostic and formative assessments to improve student
learning; (2) instruction that engages students with different learning styles; (3) collaboration
with colleagues to improve instruction; (4) analysis of gains in student learning based on
multiple valid and reliable measures; and (5) appropriate skills in essential content areas of
mentor candidates, including literacy, math, and computational literacy.

(I1a5) Cohort Model

Teaching residents will be placed in cohorts to facilitate professional collaboration
among residents and mentor teachers. CLASSP will place residents in district level cohorts (both

middle schools and high schools) with the goal of placing residents in each content area at each
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school. Our goal is to place 8 residents at each of the three district partnerships, 4 in middle
school and 4 in the high school, totaling 12 placements in the first year and 20 in years 2 - 5.

(I1la6) Admission Goals and Priorities

Partner districts will play a key role in the development of the admissions goals and
priorities. The rural partner districts will participate in the selection of candidates for the
CLASSP program, including the creation of the admissions criteria, rubric, and interview
protocol. Representatives from the districts, along with CSU faculty, will conduct interviews and
jointly determine applicants for admission. CLASSP will give special consideration of applicants
who reflect the communities in which they will teach and individuals from groups who are
underrepresented in the teaching profession. When possible, the partner districts will consider
hiring residents who complete the program.

(I1a7) Support After CLASSP/Induction

Support for teacher residents who are hired as teachers of record will be provided through
a two-year state-approved induction program based on a coherent model of new teacher
development. In addition to the support through induction, CLASSP will continue to invite past
residents to attend all summer professional development. This will help to reinforce
computational literacy and ADI throughout their teaching process. ADI will also provide support
through their online monthly webinars.

University faculty will also serve as content experts, providing needed assistance to new
teachers and mentors in the induction programs in the partner school districts. The induction
support design that will include improving classroom practice, using technology to support
student learning guided by CCSS and NGSS, providing culturally relevant instruction,

supporting ELLs and students with disabilities and engaging in classroom inquiry and reflection.
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Regular, ongoing, formal and informal meetings between district-based support providers and
the participating new teachers will result in attention to these areas and continuous growth to
address the needs that arise during the first two years of teaching.

(1Ib)Selection of Individuals as Teacher Residents.

(11b1) Eligible Individual

To be considered for selection as a teacher resident, applicants must be a graduate of a
four-year IHE or a mid-career professional from outside the field of education possessing strong
content knowledge or a record of professional accomplishment.

(I1b2) Selection Criteria

Each candidate must submit an application to CLASSP that includes evidence of (1)
strong content knowledge in field or subject area, as indicated by completion of a state-approved
subject matter preparation program with a GPA of 3.0 or above or completion of a bachelor’s
degree in any content with a GPA of 3.0 or above and passage of the California Subject Exam
for Teachers (CSET); (2) strong written skills demonstrated by writing samples; (3) strong verbal
skills demonstrated in a structured interview; and (4) strong attributes and dispositions linked to
effective teaching and collaboration, described in letters of reference.

(1lc) Provision of stipends or salaries

CLASSP will provide a one-year living stipend to any candidate accepted into the
program who requests it. Each applicant requesting the stipend must submit an application that
contains information and assurances required by the partnership, as well as agreements that the
applicant will: (i) Serve as full-time teacher for a total of not less than 3 academic years
immediately after successfully completing CLASSP; (ii) Teach in a high-need school, preferably

one served by the eligible, high-need LEA in the partnership when possible and teach in a
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designated high-need subject or area; (iii) Provide to the eligible partnership a certificate from
the chief administrative officer of the high need LEA in which the teacher resident is employed,
documenting the employment required under paragraph (c)(3)(i) and (ii) of this priority at the
beginning of, and upon completion of, each year or partial year of service; (iv) Meet the
requirements to be a highly qualified teacher, as defined in section 612(a)(14)(C) of the IDEA
when the applicant begins to fulfill the service obligation under the program; and (v) Comply
with the requirements established by the eligible partnership under paragraph (I1d) of this
priority if the applicant is unable or unwilling to complete the service obligation required by the
paragraph (IIc3).

(11d) Repayments

(I1d1) Each recipient of a stipend or salary under paragraph (IIc1) of this priority who
does not complete or who notifies the partnership that he or she intends not to complete, the
service obligation required by paragraph (Ilc3) of this priority will be required to repay the
stipend or salary to CLASSP together with interest at a rate specified by the partnership in the
agreement and in accordance with such other terms and conditions specified by the eligible
partnership, as necessary.

(I1d2) Other terms and conditions specified by CLASSP will include reasonable
provisions for pro-rata repayment of the stipend or salary described in paragraph (Ilc1) of this
priority, or for deferral of a teaching resident's service obligation required by paragraph (Ilc3) of
this priority, on grounds of health, incapacitation, inability to secure employment in a school
served by the eligible partnership, being called to active duty in the Armed Forces of the United

States, or other extraordinary circumstances.
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(I1d3) CLASSP will use any repayment received under paragraph (d) to carry out
additional activities consistent with the purposes of the teaching residency program.

Professional Development Activities

CSU Chico faculty along with ADI and SRI will develop a series of professional
development activities for both the mentor teacher and teacher residents in the form of summer
professional development, ADI/ADM embedded instructional coaching, ADI/ADM 1-day
workshop, and monthly webinars. Activities will focus on computational literacy/data practices
(see Competitive Preference 1), ADI/ADM (see Competitive Preference 1), and best practices for
the year-long clinical placements. See Appendix J.2 for details on ADI’s professional
development plan, Appendix I for SRI’s statement of work, and the management section for a
list of activities and milestones. The professional development for CLASSP will embed the
content of computational literacy into a research based instructional model (ADI) that has been
shown to improve student’s achievement in STEM classrooms (Sampson & Gleim, 2009;
Sampson, Grooms, & Walker, 2011; Sampson & Murphy, 2019; Sampson, Murphy, Lipscomb,

& Hutner, 2018).

Conlent 4+ Instructional Model = Research Based
COMPUTATIONAL ARGUMENT-DRIVEN PROFESSIONAL
LITERACY INQUIRY DEVELOPMENT

Middle School » High School
4 YEARS

Mentor Teachers

Residents Residents Residents Residents

Cohort 1 Cohort 2 Cohort 3 Cohort 4

Figure 1. Conceptual Model for CLASSP Professional Development
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Summer PD

To build communities of practice, CSU Chico faculty and ADI/ADM will develop a four-
day PD where TR and mentor teachers focus on best practices for clinical experiences, building
relationships, computational literacy and argument driven inquiry. All inputs, outputs, outcomes,
and potential changes based on available data will be shared for continuous improvement.
Embedded Instructional Coaching

ADI/ADM will provide on-site instructional coaching tailored to the needs of each group,
school or district. ADI/ADM facilitators will work with educators in their classrooms to help
them improve their ADI/ADM instruction. Sometimes all it takes to improve is to watch ADI in
action and in context. They can work with educators at their school to choose an ADI
investigation and prepare for its implementation. They will then teach the investigation alongside
educators on the team, providing the support needed to meet the specific needs of the educators.
Competitive Preference 1: Computational Literacy to Support Computer Science
Content: Computational Literacy

In the President’s Charting a Course for Success: America’s Strategy for STEM
Education (2018), the Committee on STEM Education recommends that schools build
computational literacy by 1) promoting digital literacy and cyber safety, 2) making
computational thinking an integral element of all education, and 3) expanding digital platforms
for teaching and learning. CLASSP will focus on the second objective, making computational
thinking an integral element of all education, especially mathematics, science, language arts, and
special education.

To do this, we must first define computational thinking (CT). According to the

President’s report, CT “encompasses a set of processes that defines a problem, breaks it down
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into components, and develops models to solve the problem, then evaluates the result, iterates
changes, and does it again” (p. 23). Weintrop et al. (2016) propose a definition of computational
thinking for mathematics and science in the form of a taxonomy consisting of four main
categories: data practices, modeling and simulation practices, computational problem solving
practices, and systems thinking practices. Each of the categories has a subset of five or more

practices. See Figure 2.

Modeling and Computational Systems
Data Practices Simulation Problem Solving Thinking
Practices Practices Practices

Using Computational Preparing Problems for Investigating a
Models to Understand a Computational Solutions Complex System as a
Concept Whole

Computer
Using Computational Programming Understanding the

Models to Find and Relationships within a
Test Solutions System

Collecting Data

Creating Data

Choosing Effective
Computational Tools
Assessipg Assessing Different e .

Computatlonal Approaches/Solutions to a Thmk]ng in Levels

Models Problem

Desio] Developing Modular
es1gn1pg Computational Solutions
Computational

Manipulating Data

Communicating
Information about a
System

Analyzing Data

Models Creating Computational
Solutions

LOTS M i Defining Systems and

Managing Complexity

Computational Troubleshooting and
Models Debugging

Visualizing Data

Figure 2. Computational thinking taxonomy.

CLASSP professional development and coursework will focus on “data practices.” We
will examine how data practices can support the development of computational thinking, which
in turn will support the development of computational literacy. By strengthening students
experience in data practices in grades 6-12, we will create a foundation of knowledge that will

support student’s computational literacy.
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Instructional Model: Argument Driven Inquiry (ADI) & Argument-Driven Mathematics
(ADM)

The National Research Council (2012) published A Framework for K-12 Science
Education: Practices, Crosscutting Concepts, and Core Ideas, with the intent to use the lessons
learned from ten years of standards-based science education and the most recent and growing
research on the teaching and learning of science to “inform a revision of the standards and
revitalize science education” (p. ix). The Framework explicitly expresses that classroom
instruction based on the current research about how people learn looks different than traditional
instruction (NRC, 2012). Building on the research referenced for America’s Lab Report:
Investigations in High School Science (NRC, 2006), the Framework determined high quality
science instruction should involve students learning facts and terms as needed to develop
explanations or design solutions rather than memorizing them at the beginning of a unit, using
core ideas as tools for understanding or explaining, working in collaborative groups to figure
things out rather than relying on the teacher, and answering “why” or “how” questions rather
than “what is” or “does it” questions without justifying how they know what they know (NRC,
National Research Council, 2012; 2013).

High quality science instruction should involve students doing science in ways that are
authentic to how professional scientists do science. Literacy and mathematics are critically
important to both professional and school science. High quality science instruction should
involve students reading and making use of multiple sources to support or refute claims rather
than reading single texts from a textbook, writing reports, creating posters, and making

presentations instead of answering questions out of a textbook, and using mathematical and
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computational thinking in order to answer complex questions, rather than using prescribed
algorithms (NRC, 2012; NRC, 2013).

Unfortunately, many of the instructional resources available to teachers are not aligned
with how we know students learn best, and, of those, many do not adequately integrate literacy
or mathematics (NRC, 2012). This is especially true of science lab curricula, which are often so
structured that they leave little room for students to make mistakes so that they might learn from
them. Argument Driven Inquiry, or ADI, is a laboratory instructional model that was designed to
make school science look more like professional science and to give students the opportunity to
do science the way scientists do. When students complete a lab using the ADI instructional
model, they will design and carry out their own investigations, create their own arguments which
they will support with evidence, engage in critique with their peers, write authentic reports about
their work, and collaboratively review the work of their peers (NRC, 2006; NRC, 2012;
Sampson & Gleim, 2009; Sampson et al., 2011).

The Argument-Driven Inquiry (ADI) instructional model was developed as a tool for
science teachers. Teachers can use ADI to transform the way they teach labs so students have
more opportunities to learn how to use Scientific and Engineering Practices (SEPs), Crosscutting
Concepts (CC), and Disciplinary Core Ideas (DCls) to figure out how things work or
why things happen—concepts that are embedded in most, if not all, of today’s state and national
standards upon which students are assessed (NGSS Lead States, 2013; Sampson & Murphy,
2019; Sampson et al., 2018). ADI also gives students opportunities to learn how to read, write,
speak, and listen in science because it makes scientific argumentation the foundation of all

laboratory activities. ADI, as a result, makes classroom science more like real science for
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students and can help them learn more than they typically do from hands-on lab activities
(Sampson & Gleim, 2009; Sampson et al., 2011; Sampson & Murphy, 2019).

Reading, writing, language, and mathematics skills are integrally important to
professional science and should be part of high-quality science instruction. ADI is designed to be
cross curricular because research shows that integrated instructional units are more effective than
traditional laboratory instruction and even cultivate greater interest in science (NRC, 2012;
NGSS Lead States, 2013). During each ADI lab, students use literacy skills to obtain, evaluate,
and communicate scientific information through reading, speaking, listening, and writing. Not
only does ADI provide students an opportunity to learn to write, it also uses writing (and reading,
speaking, and listening) as a means to help students learn. Literacy instruction does not come at
the expense of teaching science content but is instead integral to content instruction in ADI
(Sampson et al., 2011; Sampson & Murphy, 2019). Similarly, students will need to creatively use
mathematics to solve problems (NGAC and CCSSO, 2010; Schoenfeld, 2015).

This theoretical proposition remains true when examining data from districts that adopt
ADI. Districts that adopt ADI see more middle school students pass state science exams. There is
also an increase in the percentage of students who score at the highest two levels of proficiency
on state standardized tests, such as the State of Texas Assessments of Academic Readiness or
STAAR (see Figure 3a TEA, 2017).

These results retain consistency across age levels and subsequent years. Districts that
adopt ADI see more high school students pass state end of course exams. For example, students
in Texas at an average size school district who took a district Biology End of Course (EOC)

exam also scored higher after the district implemented ADI lab investigations. These districts
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also saw a greater percentage of students scoring in the highest reporting category in the years

after adoption (see Figure 3b; TEA 2017).

District 8th Grade STARR Test Results

L L TR

STARR Reporting
tegory

Cal
A Advanced
Satisfactory
A Unsatisfactony

One Year Two Years
Number of Years of Using ADI in the District

Figure 3a. District 8" grade STAAR test results

District Biology End of Course (EOC) Test Results
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Figure 3b. District Biology EOC test results

Research on ADI supports this as well, especially when compared to districts that do not

use ADI. Students in schools that adopt ADI show more growth than students at matched schools

that use typical labs (on researcher developed tests of science proficiency). The biggest

differences were seen in the types of science content and literacy skills—see Figure 4 (Walker,

Sampson, Southerland, & Enderle, 2016).

Argue from Evidence & Communicate Information

0 General with Typical Labs
0 Honors with Typical Labs

0.39

Type of Biology Course

1 I
0.1 0.2 0.3 0!4 0!5
Effect Size (Gain in Test Scores)

Know & Use Scientific Explanations

General with
Typical Labs

1.1

Honors with Typical
Labs

s

Type of Biology Course

2.46

1 2 3

Effect Size (Gain in Test Scores)

Figure 4. Effect Size (Gain in Test Scores) with ADI labs and typical labs in a Biology Course; Note: 0.2
is considered a ‘small’ effect size, 0.5 is a ‘medium’ effect size, and 0.8 a ‘large’ effect size
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The Argument-Driven Mathematics (ADM) instructional framework is based upon

The Mathematics

The extent to which
the mathematics
discussed is focused
and coherent, and
to which
connections
between
procedures,
concepts and
contexts (where
appropriate) are
addressed and
explained. Students
should have
opportunities to
learn important
mathematical
content and
practices, and to
develop productive
mathematical
habits of mind.

Figure 5. The Teaching for Robust Understanding in Mathematics Framework.
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Argument-Driven Inquiry in Science. The ADI Science framework was adapted, as opposed to
creating a new framework, to help schools adopt similar instructional approaches in the STEM
subjects. ADM is an instructional approach in which students learn the content and engage in
mathematical practices, develop and critique the arguments of others, and participate in
mathematical communities to reason in pure, STEM, and social contexts. This instructional
approach is designed to use mathematics as a way to help students develop literacy (reading,

writing, speaking, and listening) skills to “figure things out” instead of just “learning about

and engages students in all of the mathematical practices identified in the Common Core

Mathematics Standards (NGAC and CCSSO 2010; Schoenfeld 2015):

The Five Dimensions of Mathematically Powerful Classrooms

Formative
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The extent to
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thinking and
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on productive
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misunderstanding
s. Powerful
instruction “meets
students where
they are” and
gives them
opportunities to
move forward.

things” in mathematics. ADM is highly aligned with Teaching for Robust Understanding (TRU)
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The TRU framework, with the belief in the importance of mathematics for all students,
recognizes that “equitable classrooms provide all students access to meaningful disciplinary
concepts and practices, supporting those students in developing their own understandings and
building productive disciplinary identities” (Schoenfeld 2015, p. 14-16). TRU focuses on the
mathematical experience in the classroom from the student’s point of view, ensuring all students
are active participants in mathematical dialogue (as opposed to few students dominating
classroom discourse) and actively grappling with important mathematical ideas (Schoenfeld
2015).

It is within this theoretical mathematical frame as well as the mathematical space within
the theoretical frame of Argument-Driven Inquiry (see p. 4-7 above) that ADM was developed.
The structure of ADM ensures that students engage in the specific types of interaction with each
other, the teacher, and the mathematics that research has shown are effective. As an example,
much research exists on the effectiveness of discipline-based writing—Ilearning to write by
writing to learn (Boaler & Sengupta-Irving, 2016). In the ADM instructional framework,
students partake in this effective learning approach in stages 6 and 8, regardless of the specific
math content underlying the ADME. Consistent with ADI investigations, each ADME responds
to the five dimensions of TRU in different ways--Figure 5 (Schoenfeld 2015).

Invitational Priority

CLASSP will also be servicing students that reside in a qualified opportunity zone as
designated by the Secretary of Treasury under section 1400Z-1 on the Internal Revenue code.
Table X provides the census tract number of the qualified opportunity zone. Each school resides

in a county that qualifies as “low-income community.”
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Table 1. Designated Qualified Opportunity Zones*

State County Census Tract Tract Type ACS Data
Number Source
California Butte 06007000502 Low-Income Community ~ 2011-2015
California Butte 06007000604 Low-Income Community ~ 2011-2015
California Butte 06007001000 Low-Income Community ~ 2011-2015
California Butte 06007001100 Low-Income Community ~ 2011-2015
California Butte 06007001200 Low-Income Community  2011-2015
California Butte 06007001300 Low-Income Community  2011-2015
California Butte 06007002800 Low-Income Community ~ 2011-2015
California Butte 06007003001 Low-Income Community ~ 2011-2015
California Butte 06007003002 Low-Income Community ~ 2011-2015
California Glenn 06021010100 Low-Income Community ~ 2011-2015
California Glenn 06021010200 Low-Income Community ~ 2011-2015
California Sutter 06101050102 Low-Income Community ~ 2011-2015
California Sutter 06101050201 Low-Income Community ~ 2011-2015
California Sutter 06101050202 Low-Income Community  2011-2015
California Sutter 06101050302 Low-Income Community  2011-2015

*This document was updated December 14, 2018, to reflect the final Qualified Opportunity Zone

designations for all States. Please note that the below list of designated tracts is not the official list. The
official list will be published in the Internal Revenue Bulletin at a later date.

Adequacy of Resources

CLASSEP is a comprehensive partnership of educational, community and business partners
committed to the success of the project as evidenced by letters of support in Appendix I. Major
CSU Chico partners include the College of Communication and Education, the School of
Education; the College of Natural Sciences, the Department of Mathematics and Statistics, the
Department of Science Education, and the Center for Mathematics and Science Education; the
College of Engineering, Computer Science and Construction Management; the College of
Humanities and Fine Arts and the Department of English; and the Office of Graduate Studies.
The Butte-Glenn Community College District is also a higher education partner.

The three district and six public school partners are Live Oak Unified School District: Live
Oak Middle and High School, Willows Unified School District: Willows Intermediate and High

School, and Gridley Unified School District: Sycamore Middle School and Gridley High School.
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The partner counties include Butte County Office of Education, Glenn County Office of
Education, and Sutter County Office of Education. Education agency and program partners
include California State University System (CSU); the CSU Center for Educator Quality (EdQ);
the Chico Mathematics Project; the California Science Project — Inland Northern California; and
the Northern California Writing Project.

Faculty across the two colleges involved in this proposal (College of Communication
and Education and College of Natural Sciences) have a long history of collaboration. Faculty
from the School of Education and the College of Natural Sciences serve as members of the
Mathematics and Science Teaching Initiative (MSTI) program, the Noyce Advisory Committee,
and the current TQP-funded grant (PRISMS).

Faculty and administrators from both colleges serve in multiple roles that overlap and
provide collaboration and coordination with the PRISMS Project, the Noyce Program, MSTI,
Hispanic-Serving Institution (HSI) campus programs, and programs supporting teacher
professional preparation and credentialing. The College of Natural Sciences faculty work with
SOE faculty as subject matter advisors and are responsible for ensuring all math and science
students entering the professional preparation program are subject matter competent.

The Center for Mathematics and Science Education (CMSE) is a Center of Excellence in the
College of Natural Sciences and is dedicated to increasing the understanding of mathematics and
science at all age levels and serving the educators and students of Northern California. The
CMSE leadership team is made up of 1-2 Faculty Director(s) from mathematics and/or science
education faculty, and a managing director. The leadership team works with and is guided by an
advisory board made up of mathematics and science education faculty from CNS and SOE, 1

faculty from the School of Engineering, 1-2 area K-12 educators, and the CMSE Directors.
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CMSE and the advisory board provide a formal setting for collaboration between the STEM
Colleges and the SOE at CSU Chico, and solicit input from area K-12 educators.

In addition to this formal collaboration, the SOE and College of Natural Sciences have an
extensive history of collaboration on projects to prepare and support K-12 teachers. Including
three successful Noyce programs (2007, 2011, 2017) and multiple collaborations on California
Postsecondary Education Commission grants. In 2014, the SOE received a Teacher Quality
Partnership Grant: PRISMS Project, and faculty from both the SOE (Dr. Oloff-Lewis) and CNS
(Dr. Matthews) served as directors for this program.

CLASSP will also coordinate its teacher credential efforts with reform activities taking place
in partnership schools. Participating districts and schools have strong leadership and a
commitment to reform. They were invited to participate not only based on eligibility criteria, but
also for their significant needs and willingness to take on reform efforts on behalf of improving
achievement of all students. These districts have local, state, and federal resources to support the
project, including funding under Title I and IDEA.

The project will also be closely aligned with funded grants and scholarship programs that
support reform efforts and complement CLASSP, including Math Teacher Education Partnership
(MTEP); Noyce Scholars Program for STEM Majors; California Math and Science Partnership
(CaMSP); Math and Secondary Teaching Initiative (MSTI); CPEC Improving Teacher Quality
(ITQ), as well as other grant projects, including Northern California Collaboration for Low
Incidence Personnel Preparation (NorCAL CLIPP); and Collaborative Professional Development
(CPD) Project in Rural California Schools.

Partnership Resources
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CLASSP will build upon the existing resources that have already been established for the
PRISMS grant. CLASSP will utilize the same facilities, equipment, supplies, and other resources
to meet the needs of the grant. California State University, Chico devotes approximately $3
million annually to the preparation of K-12 teachers. SOE alumni are strong financial supporters
and provide funding to meet a variety of needs, including student scholarships. The campus
offers a wide variety of resources including technology equipment and support, library, and
media holdings and an array of student services to support recruitment and retention of diverse
students. Strategies that will ensure the institutionalization of project activities and reforms will
be explored with our district partners beginning in year one. Allocating necessary resources,
CSU Chico is committed to comprehensive program redesign and implementation that cuts
across the university. The structural changes that CLASSP will bring about in teacher
preparation programs at the university, partnership activities between the university and the local
school districts, the new teacher support programs, and the ongoing professional development
activities are all supported by the top leadership of the institutions and will be sustained when the
program's federal funding ends.

Management Plan

The management plan of the project includes major roles and a major voice in decision-
making for each partner in a collaborative design that builds on the functions of each and brings
them together in a comprehensive effort focused on achieving major reforms (see Table 2). Each
of the partners is committed to the project and to the integration of its full range of professional
development and related activities to create changes in fundamental operations that can be
institutionalized and sustained to maximize project effectiveness. The project will establish

governance and decision-making structures permitting all partners to plan, implement, and assess
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the adequacy of project activities. Top-level leaders will be involved from each partner agency,
and all partners are committed to data-driven decision-making and reform. K-12 teachers and
administrators will have important roles in project design, implementation, and evaluation,
including continuous review and revision of the project's activities based on evaluation results.

The regular assessment and evaluation of program components are evidenced in the
timeline of CLASSP Activities. In recent efforts, teacher education has turned to improvement
science to study reform practices and their impacts. By engaging in short improvement cycles,
changes to systems can be introduced and studied on a smaller scale before full implementation.
Rather than implementing fast and learning slowly, this approach promotes learning fast to
implement well (Bryk, Gomez, Grunow, & LeMahieu, 2015). Throughout the grant, we will use
a “learning sprint” approach in which we will collect data, study impact and make goal-directed
adjustments throughout the academic year. Additionally, as part of its ongoing state accreditation
process, CSU Chico School of Education collects a variety of assessment data each year and
reports annually to the CSU Chancellor’s Office and to Title II and biennially to the CCTC on
the data analysis and implications for program improvement. CLASSP and its programs will
undergo the same scrutiny, as well as annual reports to the TQP funders.

The timeline provided in Table 2 describes the responsibilities, timelines, and milestones
of the project and includes procedures for ensuring feedback and continuous improvement and
quality of outcomes. The CLASSP Advisory Board (see Appendix J.3), the chief decision-
making body, will meet two times per year and will be composed of key leaders from LEA, and
IHE partners; (b) the CLASSP Planning Committees (see Appendix J.3), who are responsible
for the development and revision of professional development experiences, evaluation of

assessment and feedback data for program improvement and input to the Advisory Board, and
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ensuring uniform quality in materials designed/produced by the project, and (c) the Admissions
Committee who select teacher residents for each of the three participating districts.

The program will utilize the efficient, effective management structure that exists from
our prior TQP grant and is overseen by the PI. The following team along with district and
community college partners will comprise the CLASSP Advisory Board Committee, who will
meet two times each year, once each semester. Additional meetings included during the
application period. Table 2 below details the timeline for program activities.

Key personnel are highly qualified and have relevant training and experience to support
the design, implementation, and continuous improvement of CLASSP.

PI and Project Director: Dr. Jennifer Oloff-Lewis. Responsibilities: oversee program
design and implementation; assist in TR selection; coordinate with partners; assist with internal
evaluation, including the design and administration of performance and survey data; coordinate
with external evaluation team; teach research methods course to TRs; provide fiscal and
administrative management; hire, supervise, and evaluate staff; oversee management team and
advisory council. Qualifications: Associate Professor, School of Education Assistant Director,
and Assessment Coordinator. Teaches research methods course, mathematics methods course,
and foundations of education courses. Experience working on a federally-funded residency
program (PRISMS) and directing large federal grants, including two NSF Robert Noyce

Scholarship grants.

Teacher Quality Partnership Proposal: CLASSP Project Narrative 32
CSU, Chico

PR/Award # U336S190030
Page e53



yGo abed
0€006TS9EEN # premy/dd

0o1Iy) ‘NSD

€¢ dAnereN 109fo1d JSSVTID :[esodoid diysiouired Ayend) 10yoed ]
"SIOUOBI]
av GA — [ A Jowwung JOJUSW pue SJUIPISAI JOYOLd) J0J saonoeld Aoe1oy] reuoneindwod sjowoxd pue saroxduwy :7 1909[q0
JNSD ‘ad GA- A Suudg SI9UOEBJ} JOJUSWL PUB SJUOPISAI IOYOBI} AQ POPUNIE SANIANIE (Jd JO Joquunu Y[, :UOISI[IA
‘OD 1AV ‘LSDH pue ‘[re] ‘rowwng IAV pue 1D uo (Od pPusne SI19yoed) J0JUSW PUB SJUIPISAI JOYOBI I, :ANATIOY
“JuomdAoIdwr
wei3oid snonunuods 10y yndur apraoid o3 -039 JusWUSI[E SpIepuR)s ‘SooUdLIdXd [BOTUI[O/P[OY
‘SJUOMIUSISSE 9SIN0D ‘TUN[NOLLINDG MITAJI 0} JOJSOWIS YOkd 190U PIeoq AJOSIAPY :SUOISI[IA
av sjuopnys [eInI Suryoed) ur saonoeld 1s9q pue Aoe1d [euoneindwod uo
TS ‘SID OID GA | stseydwe eroads yamm poudisopar swerdoid/sasinod uoneredord toieonpy :K1Anoy uoneonpo [eroads
“ID ‘dd ONSD -1 A Suudg 2 184 pue INA.LS Uur A[Teroadsa ‘Ss[ooyos Jeint I0J SIOOEd} 2Inng JO uoneonpa oy} usyiduons ;1 9AnddlqO
92139p YA Jo uonarduwo)) :ouoIs9[IA
JNSD GA-TA dunf —uef “SWIOOISSB]Y UI YOIBdSAI UON}OE JONPUOD SJUIPISAI JOYIBI [, (ANATIOY

LSO “0ID DNSD

SA — 1A dunf — 3ny

‘TenuopaId SuIyoed) pue VA JO uond[dwod [nyssaoong :SouoISIIA
‘wergord YA pue 9ouoradxo
[BOTUIO “SI0MASINO0D UI $9d130rId IOYOBI] PIseq-0ouapIad ‘Ajenb-y3iy ur ojedronred sy 1 :A11anoy

*KoeIo)] [euoneInduwod ur 3snIdx9 19y} SdO[9AP pue 95pa[MOUY JUIUOD JIAY) SdUBYUD Jey) wersoid
juotndo[aAap Teuorssajord pue wnnorLund A1ojeredord AoUdpIsal IOYOL) oWN-[[N) SUO-IBaA B Ul SJUIPISIY IoYoBI ], P1dd[as 93eduy 7 [e0D

p-1A UOIRIN — Uef

‘sdiyszouyred 10mmsip ur pade|d sojepIpued 19YJed) SAE[NWND JO JdqUUNU AU ], :OUOISI[IA

dadDd‘ad | S-TA 100 —1sn3ny ‘sdiyszouyred jo11SIp UI SOJEPIPUERD I9YOBI) JO JUSWOIR[J ANATIOY
-1 A UoIe|\ — uef dSSVID Ul Po[[0IUd S9IEPIPULD IAYILI} SANB[NWND JO JOqUUNU Y], :OUOISI[IIA
dadDd‘ad | S-TA 100 —1sn3ny ‘werdo1d Ul SOIEPIPURD IOYOBI) JO JUSW[OIUD PUB UOISSTWPY :ANATIOY
-1 A UoIe|\ — uef dSSVID Ul pa3InIdal S9JEPIPULD IAYILI) QANB[NWND JO JOqUUNU Y ], :OUOISI[IIA]
A0 ‘Ad D4 | S-TA W0 —1sn3ny "S9JBPIPUED JOYOEBI) JO JUSUIINIONY ANANOY

"SBAIER [BINI PAOU-YSIY Ul uolssajord Suryoes) ay) 03 s[enprarput pagyienb-Aysry g/ ooe(d pue ‘[[0Iud 9InIddy ] [€0D

(dDD) souped 339710 Ayunwwo)) {(DNSD) Anoe 091y ‘ANSIdATUN 91BIS 001y {(IQV) Anmbug
UQALI( Judwn3Iy {(dq) siuned 10sI (D)) Joreurpioo)) judwarordwy snonunuo)) ((1.5D) 1sieroads Sunjury I, feuoneindwo)
{(OY) 107eUIPI00)) JUAUNINIONY (D)) duaLdxH [ed1ur])) Jo 1030311(J {(d) 1030211 193l01g :91qrsuodsay suosiod 10J Aoy

SODI[1q1SUOdSaY PUE ‘SSUISWILL, ‘SOUOISI[I ‘SIARIQQ ‘S[EOD :dSSVID T dIqeL



GGo abed
0€006TS9EEN # premy/dd

0o1Iy) ‘NSD

7€ dAnereN 109fo1d JSSVTID :[esodoid diysiouired Ayend) 10yoed ]
dDD S3unooW [eNUUE-TWAS :QUOISIIA]
Tav TdS ‘1LSD SA I01Sowas A10A9 doueurojrod weroxd ourexa
‘40 ‘ad DI1D -1 A Suudg 2 18 0} Ainuo omred yoed woly saAneuasardor Jo pasodwod pieog AIOSIAPY UE 9J8dI)) :ANAOY
‘SULIOJaI s)1 dzijeuonmnsul pue sdrysioured s;10ofoxd ayp ureysns pue dojoad(q :§ [€0D
S3UNoW ATIUOTA :QUOISI[IA
1av Tas ‘1SD Arppuowr goueurojrod weidord surtuexs 03 Aiud souyred
“I0 ‘ad D10 SA-TA A[QIUoN [oBY WOIJ SOANEIUSa1daI Jo pasodod do)Iuo)) JuoudA0Idw] SNONUIIU0)) € 9181 (ANAOY
-9o13081d FUIyoEd] S J0JUSW pue JUIPISAI Ay} Joeduur A[2A1IS0d 01 $110J9 JUSWAAOIdWI SNONUTIUOI dANBIOGR][0D Ul 9Fe3uy :f, [BOD)
1AV Aq pa1djjo oouessisse aurjuo ur dedronied pue ‘sdoysyiom sowrtuns
10} wInja1 ‘ururer) Jouresy Ay} urer) 930[dwod oym SJUSPISAI JAYILI) JO JOQUINU Y], :QUOIS[IA
1ayv K194 aunf — sunf NAV/IAV pue Aoe1o)] feuoneindiod YIm YI0M aNUIIUO SJUIPISAT IOYOB T, :ANATIOY
"SJuUApNYS [009s-d1[qnd [BINI JO SAW0IN0 dIWAPEI. J) Joeduwr
A1oAnisod 03 s1eak Suryoea) 9o1A0u 119y} Surnp 1roddns worzonpur J1oy) sjuowddwod jeyy 1roddns Sur0Suo SJUIPISOY IOYILBI [, IPIAOIL{] ¢ [BOD)
"KorIo)I]
[euoneindwos 9joword 0} INAV/IQV Sulsn IeoA & FuLmp jysne) SUOSS[ JO Joquinu oY [, :oU0ISI[IA
*Koe1oy1] Teuoneindwos 9joword
0} INAV/IQV 3Sursn suossa] o[dninur 2Je31[1oe] SI9YOLI} JOJUIW PUB SJUIPISAI JOYORI ], :ANANDY
s 01D SA (SWOOISSE[d 7]-9) SBaIe JUAIU0D
‘Ad ‘ONSD ‘1av | — 1A Suuds 29 [1eq o} ssoxoe s3uras A1epuoods ul Aoerd)n| euoneindwos juapms sjoword pue saoxdwy ¢ 9ARRIQO
s1oulen [V pauren Jo Iquinu dy [, :dUO0IS[IA
[AV JO SIdurer) paurel) SW093q SIAYILD) JOJUIW PUB SJUSPISAI JOYILI |, :AJATIOY




Computational Thinking Specialist: Dr. Brian Lindaman. Responsibilities: assists
with program design and implementation; revise STEM curriculum to integrate computational
thinking in three rural communities; coordinate with the Department of Mathematics on the
revision and teaching of mathematics methods courses; coordinate with SOE faculty and ADI to
support professional development activities in computational thinking. Qualifications: Associate
Professor of Mathematics Education in the Department of Mathematics and Director for the
Center for Mathematics and Science Education. Twenty years of experience teaching
mathematics and mathematics education courses to undergraduate and graduate students.
Expertise in creating professional development opportunities for STEM teachers and facilitation
of STEM activities which foster computational thinking in children, with an emphasis on coding,
robotics, and data analysis at the K-6 and 6-12 grade levels.

Continuous Improvement Coordinator, Dr. Mimi Miller. Responsibilities: assist with
program design and implementation; assist in TR selection; coordinate with partners; oversee
internal evaluation, including the design and administration of performance and survey data;
coordinate with external evaluation team. Qualifications: Professor in the School of Education
and accreditation visit team lead for the Board of Institutional Reviewers, California
Commission on Teacher Credentialing. Eighteen years of experience teaching pre-service
teachers. Expertise in applying improvement science to build and study systems for teacher
learning is particularly relevant to this project.

Director of Clinical Experience: Jeff Peek. Responsibilities: Assist in the selection of
residents; guide and supervise clinical experiences; coordinate selection of residency placement
schools; coordinate selection and training of TMs and supervisors; revise curriculum for

residency seminar; oversee supervision and residency seminar. Qualifications: Former high
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school principal and science teacher. Experience working on a federally-funded residency
program (PRISMS) as a content specialist.

Recruitment Coordinator, Cheryl Ordorica. Responsibilities: recruitment, screening,
and advising of residents; assist with admission, registration, financial aid, certification
applications; manage databases; coordinate with key partners. Qualifications: Relevant
experience working as a recruiter for education programs. Experience working on a federally-
funded residency program (PRISMS) as recruitment coordinator.

Assessment and Research Assistant. Part-time, the assistant will support CLASSP on
research, assessment, and reporting activities. Qualification requirements: experienced with
research, data collection, analysis and reporting; and demonstrated technology fluency and
ability to complete tasks accurately and on time.

As indicated in the budget, CME and SOE have also allocated staff and time to the
project in the form of cost-share including: Field Placement Coordinator; Credential Analyst;
Pre-Credential Advisor; and CME Grants Office.

The Evaluation Plan

SRI International, a national nonprofit research organization, will conduct an independent
evaluation of CLASSP. The evaluation will measure implementation of ADI instructional
practices and strategies for computational thinking (CT), as enacted by residents and their mentor
teachers in middle and high-school courses in the partner schools and districts where residents
are placed. It will also track graduates into their teaching jobs to learn more about their continued

use of the instructional strategies. The evaluation is guided by the following research questions:
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1) Implementation. To what degree are mentor teachers and residents using ADI strategies with

2)

3)

4)

fidelity in classrooms? Are students given opportunities to develop computational thinking
across subjects and grades in partner districts?

Challenges and supports. What challenges do mentor teachers and residents face in
implementing ADI instructional practices and strategies that promote computational thinking
in classrooms? How do the challenges differ by subject or grade level? To what extent do the
supports provided by CSU, Chico meet resident, mentor teacher, and graduated resident/new
teacher needs?

Teacher outcomes. To what extent do residents and their mentor teachers continue to use
strategies that promote student computational thinking after the co-teaching residency year?
Does use vary by subject or grade level?

Student outcomes. Do students’ perceptions of and practices involving computational
thinking improve over time? How does change vary by partner district, grade level, and

subject?

Research Design Overview

To address the research questions, SRI will use qualitative and quantitative methods to

document the implementation of CLASSP, measure teacher practices, and assess student

attitudes about computational thinking. The following table charts the research topics by each

data source and research activity.
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Table 3. Research Topics and Data Sources

Implementation Outcomes
Research Topics oo e LI L Graduate Student
Site visits mentor . .
interviews surveys
teacher logs
1) Implementation X X
2) Challenges and supports X X
3) Teacher outcomes X X
4) Student outcomes X

Data Collection Activities

This section outlines each data collection activity, providing details about the planning,
enactment, and analysis of site visits, logs, interviews, and surveys.

Implementation

Site visits. Site visits will provide information about implementation, as well as highlight
the structures and supports needed for high-quality residency placements and instructional
practices that lead to optimal outcomes. Site visits will occur in the spring of Years 2, 3, and 4 of
the project, and involve three different resident cohorts. Site visits will include interviews with
CSU, Chico program staff as well as participants from partner districts. Interviewees will include
project leadership, university faculty, district leaders, residents, and mentor teachers. SRI will
develop semi-structured protocols for each type of interview to gather information on candidate
recruitment and selection, mentor teacher selection, professional development, instructional
planning, the alignment between coursework and fieldwork, the alignment between district
priorities and the project, and ongoing support for participants. Data will be analyzed using a
coding system to identify themes and findings will be shared with CSU, Chico program staff

through formative feedback.
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Resident and mentor teacher logs. Monthly teaching practice logs will be created to
measure fidelity to the program and capture details regarding implementation. Development will
occur during Year 1 and data collection will begin in Year 2 and continue throughout the project.
On a monthly basis, teachers will provide details about program participation, including: 1)
attendance at professional development or meetings, 2) the frequency of co-teaching and co-
planning, 3) the use of ADI cycles in planning and instruction, and 3) the degree to which
computational thinking has been embedded into lessons. Residents and mentor teachers will also
answer questions about their perceptions and attitudes related to CLASSP. SRI will work closely
with CSU, Chico leadership to determine appropriate fidelity measures and to incentivize
participation to reach satisfactory response rates.

SRI will update descriptive statistics each month from teachers’ logs to monitor program
participation and ADI/computational thinking strategy use, sharing aggregate data with CSU,
Chico faculty to use in their continuous improvement analyses. At the end of each school year,
SRI researchers will aggregate log data across time points and analyze trends in
ADI/computational thinking strategy implementation, illuminating which strategies are used
more frequently, for example. SRI researchers will also estimate changes in perceptions and
attitudes regarding computational thinking and its application from the beginning to the end of
the school year, and conduct correlational analyses using OLS regression to understand how
those changes vary for mentor teachers and residents of different subject areas and grade levels.

Teacher outcomes

Graduate interviews. Beginning in Year 3, Researchers will interview CLASSP
completers who are in the spring of their first or second year of teaching. The purpose of these

interviews is to understand the extent to which the novice teachers continue to implement ADI
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instructional strategies and embed computational thinking in their teaching. Researchers will
develop semi-structured, artifact-driven interview protocols that include questions assessing: 1)
the frequency with which teachers across subjects and grade levels use ADI instructional
practices and support computational thinking; 2) how they use ADI/CT strategies; 3) any
challenges related to implementing ADI/CT in their placements; and 4) their perceptions of the
impact of ADI/CT strategies on student learning and engagement. Teachers will be asked to
share artifacts (e.g., lesson plans, student work) that demonstrate how they use ADI/CT in their
classroom to anchor the interview. Data will be analyzed to answer RQ3. Analyses will also
explore challenges, successes, and variation in context that affect the use of ADI and CT in
classrooms.

Student Outcomes

Student surveys. CLASSP will distinguish itself by supporting new teachers to embed
computational thinking across all subject areas and all secondary (6-12) grade levels.
Researchers at SRI International are at the forefront of developing frameworks and tools for
assessing practices, concepts, and perspectives related to computational thinking.! Working
closely with SRI’s national leaders in the field of assessment for computational thinking,
researchers will develop and pilot a survey during the first and second year that measures the
computational perceptions and practices of students in classrooms of residents and mentor
teachers participating in the CLASSP. Developing a survey that can be used to measure

computational thinking perceptions and practices across content areas and grade levels is

! For example, Basu, McElhaney, Grover, Harris, & Biswas (2018). 4 principled approach to designing assessments
that integrate science and computational thinking. In J. Kay & R. Luckin (Eds.), Rethinking learning in the digital
age: Making the learning sciences count; Snow, Rutstein, Basu, (2018). Considering computational thinking, culture
and assessment: Leveraging evidence-centered design to develop authentic assessments of computational thinking
practices. Presented at the 14th annual meeting of the International Society for Design and Development in
Education.

Teacher Quality Partnership Proposal: CLASSP Project Narrative 40
CSU, Chico

PR/Award # U336S190030
Page e61



necessary as there are currently no valid and reliable measures available for this purpose. Using
measures of CT perceptions and practices to understand program impact, as opposed to using
more traditional measures of student achievement, such as reading or math standardized
achievement scores, is more appropriate to this evaluation because 1) the program logic model
posits that we are likely to see changes in student CT before there are changes to academic
achievement more and 2) the assessment of CT will be subject and grade level agnostic and so
informative across all of the study classrooms.

Key goals of CLASSP include training resident and mentor teachers in how to use ADI
and embed computational thinking into their instruction, as well as building capacity and
alignment within partner districts. Because the 72 teachers trained by CLASSP will be clustered
within middle and high schools across 3 districts, many students will have repeated exposure to
teachers with this training over the course of the study. SRI researchers will build a database to
track student exposure to ADI/CT-trained teachers each semester and link this data - using a
personal student identifier - to survey response data.

All students in secondary grades in the partner districts will complete the SRI developed
CT survey at the beginning and end of each academic year, beginning in year 2. Researchers will
use a three-level hierarchical linear model (HLM), which can appropriately adjust for student
clustering within classrooms and schools (Raudenbush & Bryk, 2002), to estimate how dosage
(as measured by the number of semesters a student is taught by a resident and mentor teacher
pair participating in CLASSP from year 2 to year 5) is correlated with increases in student
computational thinking perceptions and practices. To improve the precision of the estimates, we
will include covariates for students (e.g., grade, gender), teachers (e.g., subject), and schools

(e.g., school size, urbanicity), that are expected to be related to improvement in computational
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thinking. Analyses of student outcomes will be conducted once, at the conclusion of the study,
using data pooled from year 2 to year 5.
Reporting

SRI will provide formative feedback to CSU, Chico throughout the evaluation, as well as
write up a final, summative report at the end of the evaluation. The following table outlines the
proposed deliverables.

Table 4. Deliverables

Deliverable Description Approximate
Date
Fidelity design memo e Measures of implementation fidelity and data | January 2020

that will be collected as part of site visits and
surveys to measure implementation

Instrumentation e Mentor teacher and resident logs June 2020
e Student survey
Implementation memos e Summary of implementation, including June 2021
challenges, supports, and educator perceptions | June 2022
June 2023
Outcome memos e Student perceptions of computational thinking | Summer 2022

e Resident and mentor teacher use of strategies | Summer 2023
that support computational thinking across
classrooms in partner districts

e Graduates’ continued use of strategies in their
teaching positions post-graduation

Final report e Summative review of implementation and August 2024
outcomes across CLASSP, including outcome
data collected during the 2023-24 academic
year

Staff Qualifications
Ashley Campbell and Daniela Torre Gibney will lead the SRI team. Sara Rutherford-
Quach will serve as Project Director. This project will also rely on the expertise of Satabdi Basu

in the development of instruments to measure computational thinking (see Appendix H for bios

and CVs).
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