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Introductions

• Lindsay Ruhter
• Lori Andersen
• Allison Lawrence
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Session Goals
• Participate in discussions about instructional 

activities that incorporate math and science 
Essential Elements.

• Learn how to plan instruction that integrates 
ideas from math and science practices.

• Understand how to develop integrated activities 
in your own classrooms using the methods 
shared in our presentation.

• Understand how to include differentiation into 
instruction to maximize accessibility.
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Session Overview
1. Overview of Dynamic Learning Maps Alternate 

Assessment Consortium
2. Teacher Survey Data for Science
3. Intersection of math and science practices 
4. Incorporating math and science content into lesson 

planning
5. Discussion of 3 instructional activities 

incorporating math and science practices
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OVERVIEW OF DLM
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DLM Consortium

States participating in DLM science and 
math assessments



7

Students taking DLM assessments

• Common disability labels include autism, ID, 
multiple disabilities

• Over 90% can use a computer (independently or 
with human assistance or AT)

• 76% use speech for expressive communication
– Speech: 71% use 3 or more words together
– AAC users: 70% use only 1 symbol at a time
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TEACHER SURVEY DATA
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Science Survey Data

• The survey was administered to 2,770 teachers of 
Students with Significant Cognitive Disabilities who 
administered the DLM science field test.

• 872 teachers responded.
• Survey questions measured students’ opportunity to 

apply the science and engineering practices during 
science instruction.

• Choices included: none, 1-10 hours, 11-20 hours, 21-
30 hours, or more than 30 hours.
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Students’ use of skills in science instruction
Skill consistently demonstrated during 
science instruction

% of students

Sort objects or materials by common 
properties

15

Identify similarities and difference 7
Compare conditions to determine if 
something changed 

2

Use data to answer questions 2
Identify cause and effect relationships 2
Use diagrams to explain phenomena 1
Identify evidence that supports a claim 1
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Significance of Findings

• Most students with significant cognitive disabilities 
have not had opportunities to use the science 
practices during instruction.

• It is important to provide instruction that supports 
students’ development of these skills.
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ALIGNMENT OF STANDARDS, INSTRUCTION, 
& ASSESSMENT
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Alignment in General

Content Standards

Instruction Assessment

Content 
standards           
drive both 

instruction and 
assessment.

Instruction is 
informed by 
assessment 

results.

Assessment 
follows 

instruction.
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DLM ESSENTIAL ELEMENTS
(CONTENT STANDARDS)
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DLM Essential Elements
• Essential Elements (EEs) are statements of 

knowledge and skills linked to general education 
grade level, or grade band, expectations for students 
with the most significant cognitive disabilities. 

• EEs build a bridge making content accessible for 
students. 

• There are foundational EEs shared by all content 
areas.

• Each content area uses separate EEs, however there 
is considerable overlap between the types of skills 
measured.
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DLM Essential Elements

• New standards have shifted thinking about what 
students should learn and be able to do in math 
and science

• Standards emphasize the use of practices (sets of 
skills) in the development of content knowledge, 
rather than just knowing and stating facts

• Practices are included in assessments and need to 
be a part of instruction 
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DLM ASSESSMENTS
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Testlets
• Items are grouped together in testlets

– Generally math and science testlets contain 3-9 items 
aligned to one or more EEs

– Begins with an engagement activity or a story to activate 
prior knowledge

• Provides a context for the testlet
• Avoids asking questions in isolation

• In science and math, students use a blend of 
content knowledge and practices to answer items
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Putting It All Together

• Essential Elements (EEs) drive instruction and 
assessment

• Assessments (testlets) should inform and follow 
instruction

• Instruction must include math and science skills 
• Skills are explicitly stated in the Standards of 

Mathematical Practice and the Science and 
Engineering Practices
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INTERSECTION OF MATH AND SCIENCE 
PRACTICES
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What Is A Practice?

• Sets of skills within a domain
• In the domains of math and science, there 

are sets of practices
– Referred to as the Science and Engineering 

Practices in Science
– Referred to as the Standards of Mathematical 

Practice in Math
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Science and Math Practices
• Standards of Mathematical Practice: 8
• Science and Engineering Practices: 8

– Science only assesses 7 of the practices
• EEs incorporate these practices by design 

– Science explicitly identifies a practice for each EE
– Math implicitly identifies a practice, or practices for 

each EE
• There is considerable overlap across the practices
• Promotes collaborative instruction
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INCORPORATING MATH AND SCIENCE 
PRACTICES & ESSENTIAL ELEMENTS IN 
INSTRUCTIONAL PLANNING
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Using the Overlap In Practices to Plan
• Use the overlap between math and science in the 

Venn diagram to guide instructional planning
– Where do the two content areas overlap?
– How can two sets of skills be incorporated into one lesson 

or unit?

• Incorporate multiple content areas in unit planning
– Template on next slide

• Incorporate multiple content areas in classroom 
activities 
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“Big Picture” Planning

• Integrated Unit Planning Template
• Start with one content area and consider how to 

integrate different content areas
– Refer to EE documents in both content areas to get 

started

• Integrated Unit Planning Template Tutorial
– Walks you through how to complete the Integrated Unit 

Planning Template
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Integrated Unit Planning Template
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Integrated Unit Planning Template
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Integrated Unit Planning Template
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3 INSTRUCTIONAL ACTIVITIES INCORPORATING 
MATH AND SCIENCE PRACTICES AND ESSENTIAL 
ELEMENTS
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Instructional Activities
• Science Instructional Activities were written and 

reviewed by educators in 2015
– Educators had expertise in science content and/or the DLM 

population
• DLM staff saw the connections between science and 

math standards and practices and developed some 
integrated instructional activities
– We will provide examples of 3 instructional activities at the 

elementary, middle, and high school levels
• The activity template makes planning cross curricular 

activities easier
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Related Cross-Content EEs
• Example Instructional Activities Provided

– Elementary
• Science: 5-ESS1-2 (5th Grade Earth Space Science)
• Math: 5.MD.2 (5th Grade Measurement and Data)

– Middle School
• Science: MS.PS1-2 (Middle School Physical Science)
• Math: 8.SP.4 (8th Grade Statistics & Probability)

– High School
• Science: HS-ESS3-3 (High School Earth Space Science)
• Math: S-ID.3 (High School Statistics & Interpretation of 

Categorical & Quantitative Data)



33

Elementary Activity
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Elementary Activity
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Elementary Activity
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Middle School Activity
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Middle School Activity
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Middle School Activity
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Activity
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High School Activity
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High School Activity
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High School Activity
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Instructional Activity Template
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Instructional Activity Template
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Instructional Activity Template
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Questions?



THANK YOU!

For more information, please contact: 
dlm@ku.edu

or
Go to: www.dynamiclearningmaps.org

The present publication was developed under grant 84.373X100001 from the 
U.S. Department of Education, Office of Special Education Programs. The views 
expressed herein are solely those of the author(s), and no official endorsement 
by the U.S. Department should be inferred.

mailto:dlm@ku.edu
http://www.dynamiclearningmaps.org/
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