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Abstract

This technical report describes the development of the Imagination Station (Istation) Teacher
Resources for Grades 3 through 8, research-based instructional recommendations to support
students who struggle in mathematics. The grade-specific mathematics knowledge and skills
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Overview of the Research-Based Instructional Practice

This section of the Teacher Resources incorporates evidence-based instructional practices based
on research reported in two documents (Gersten et al., 2009a ; Gersten et al., 2009b). The first
report, published by the Institute of Education Sciences (IES), outlines eight research-based
recommendations for instructional strategies that support mathematics achievement for
struggling students (Gersten et al., 2009a):

« |ES Recommendation #1: Screen all students to identify those at risk for
potential mathematics difficulties and provide interventions to students
identified as at risk.

» |ES Recommendation #2: Instructional materials for students receiving



#4, #5, #6, or #8), strategies to improve student outcomes, justification for the strategies, and
potential roadblocks to its implementation.

In the second report Gersten and his colleagues (2009b) reviewed 42 studies that used
randomized control trials or quasi-experimental methods in order to identify evidence-based
strategies for effective mathematics instruction. The meta-analysis included studies reporting
mean effect sizes that ranged from 0.21 to 1.56. The Teacher Resources incorporate strategies
from this study such as the use of heuristics, student verbalizations, visual aids, explicit
instruction, student feedback, goal setting, and peer assistance.

Integration of the Content and Research-Based Instructional Practice

This section describes how the content and research discussed in the second section can be
applied to instructional practice and learning outcomes. This section presents instructional
strategies that integrate the content from the CFP with the research-based IES Recommendations,
a rationale for each instructional approach, and how they can be used to improve student
outcomes. In addition, we include several types of difficulties students may face and how using
the instructional strategies supports and promotes future mathematics learning.

Sample Instructional Sequence

This section includes a description of an instructional sequence that teachers might use to
implement the research-based instructional practice when teaching the content. This instructional
sequence contains multiple parts that together form a sample lesson, showcasing how to integrate
the CFP with the research-based instructional practice. First, we provide teachers with an
overview of a sample lesson consisting of lesson objectives, prerequisite skills and knowledge,
mathematical vocabulary with accurate yet developmentally appropriate definitions of the terms,
and materials and resources to be used in the lesson. Next, we provide teachers with tiered
intervention strategies. Lastly, this section includes suggestions about how to modify and extend
the lesson to support students with different learning needs.

The instructional sequence contains a complete sample lesson, including teacher modeling,
verbalizations, and notes. The lesson contains examples of explicit instruction, teacher modeling,



processes "needed "to "solve "problems "by "using "“think "a-louds”, "followed "by "gradual "
release of responsibility from tasks being completed in whole or small groups, to students
working independently to demonstrate mastery (Ellis & Larkin, 1998). We incorporate
differentiated instruction strategies tailored to the learning environment and the needs of
individual learners by varying interests and readiness levels, and by using manipulatives and
visuals aids (Gresham & Little, 2012).

References

This section includes a list of helpful websites, articles, and/or books used to develop the Teacher
Resources, as well as those relevant to the sample lesson.

Document-Writing

Document Specifications

There are 144 Teacher Resource documents across grades 3 — 8, a total of 24 per grade level (i.e.,
each document integrates one of four NCTM CFPs with one of six IES instructional
recommendations). Figure 1 depicts the matrix of 24 documents created for one grade level.

The Teacher Resources are written in a manner that is both accessible to teachers and
developmentally rigorous for students. All research references included in the Teacher Resources
achieve readability while maintaining research integrity. When creating examples and practice
problems for teachers to use during instruction, document writers carefully considered the
developmental age of the target student population. All student examples use language that is
accessible, yet mathematically precise. In addition, sample lessons include graphics as needed in
order to convey important mathematical concepts.

Document Writers
Six writers contributed to the development of the Teacher Resources.

Writer 1. Writer 1 received her B.A. in Mathematics from the University of Texas
at Austin with the UTeach program, and her M.Ed. in Educational Leadership and
Policy Studies from the University of Texas at Arlington. She taught elementary
and middle school mathematics for four years. She also served at the Texas
Education Agency for three years in a variety of roles, including the Assistant
Director of Mathematics and Mathematics Curriculum Specialist in the
Curriculum Division and Mathematics Assessment Specialist in the Student
Assessment Division. She is currently pursuing her doctoral degree at Southern
Methodist University.

Writer 2. Writer 2 earned her B.A. in Biochemistry and Mathematics from
AustinCollege. She then earned a M.S. degree in Biochemistry from Baylor
College of Medicine. She has taught high school algebra and geometry and has
tutored middle school, high school, and college level math. She has a M.Ed.



degree from Southern Methodist University and is currently pursuing her doctoral
degree at the same university. Her interests are in the field of mathematics
measurement and assessments.

Writer 3. Writer 3 graduated from Texas Christian University with a B.S. in
Mathematics Education. She then taught high school Geometry and Pre-Calculus
for three years. While teaching, she earned her M.Ed. degree from The University
of Texas at Arlington in Mathematics Curriculum and Instruction. She has also
privately tutored students in all levels of mathematics courses ranging from eighth
grade mathematics to Pre-Calculus. She is currently the professional development
coordinator for the Research in Mathematics Education unit at Southern
Methodist University in Dallas, Texas.

Writer 4. Writer 4 has a B.A. in German from the University of Texas at Austin.
She has taken multiple courses in Early Childhood Education at the University of
Texas at Dallas and Eastfield Community College. She obtained her alternative
teacher certification from Texas A&M University. She has taught pre-school and
elementary school and has 20 years of teaching experience.

Writer 5. Writer 5 received her B.A. in Psychology from University of
California, Davis, and her M.S. in Education with an emphasis in Mild/Moderate
Special Education from California State University. She then obtained her Ph.D.
in Educational Leadership with an emphasis in Learner Assessment/Systems from
the University of Oregon. She has worked as a resource specialist at the
elementary school level to provide individualized instruction to students, and has
written and implemented Individualized Educational Plans (IEPS). She is
currently working as a postdoctoral research associate at the University of
Oregon.

Writer 6. Writer 6 graduated from Northwestern University with a B.A. in



developmentally appropriate content, and precise mathematical terminology. Writers received an
Istation Teacher Resources Training Manual with procedural information, a review checklist, a
list of mathematics resources and websites, and research articles to reference during lesson
development.

Document-Writing Process

After completing the training, document writers received a template to create the Teacher
Resources. Document writers referenced research articles, books, and websites to develop ideas
for lessons and strategies to integrate the IES Recommendations with the CFP-specific
mathematics content. The document writers completed approximately two Teacher Resources
each week.

Content-Related Evidence for Validity

To evaluate the accuracy and appropriateness of the content of the Teacher Resources, the
Teacher Resources underwent a two-tier review process, beginning internally with the document
writers and followed by project manager reviews. To begin, two document writers reviewed each
Teacher Resource to provide feedback to the original document writer. The first reviewer
provided comments, feedback, and edits on the Teacher Resource and then sent it to the second
reviewer, who also provided comments, feedback, and edits. Each reviewer utilized the Istation
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Figure 1

Teacher Resource Matrix for a Specific Grade Level
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Appendix A - State Content Standards Referent Sources

National Council of Teachers of Mathematics. (2000). Principles and
standards for school mathematics. Reston, VVA: Author.

Florida

Florida’s Next Generation Sunshine State Math Standards (adopted
2007) were retrieved on July 5, 2012 from http://
www.floridastandards.org/Standards/FL StandardSearch.aspx.

California

California’s Math Content Standards (adopted 1997) were retrieved
on July 5, 2012 from http://www.cde.ca.gov/be/st/ss/documents/
mathstandards.pdf. California Green Dot Standards are the selected
standards that appear 85% of the time on California state tests.

Common Core Standards

The Common Core Standards in Mathematics were retrieved on July 5,
2012 from http://www.corestandards.org/the-standards/mathematics .
These standards were published in 2010. They were developed as part of
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Kindergarten through Grade 8 Mathematics that included coordinating
TEKS.

Virginia
Virginia’s Standards for Learning Document for Mathematics
(adopted 2009 for full implementation in 2011-12) were retrieved on

July 5, 2012 from http://www.doe.virginia.gov/testing/sol/
standards_docs/mathematics/index.shtml.
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Appendix D - Grade 5 Content Description
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Appendix E - Grade 6 Content Description
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Appendix F: - Grade 7 Content Description
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Appendix G - Grade 8 Content Description
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