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Learn more about California HMH Science Dimensions at  
hmhco.com/CAScience

Grades 9–12

Phenomena-Driven Instruction  
Built for California NGSS

PROGRAM RESOURCES AND FEATURES

Program Components
With its cohesive, spiraled approach to 
meeting the new standards, California  
HMH Science Dimensions provides a 
consistent and engaging curriculum from  
transitional kindergarten through high school. 

GRADES K–12 
Student Edition available as a softcover, 
consumable write-in worktext for each grade 

HIGH SCHOOL
Follows the CA NGSS three-course model,  
and includes The Living Earth, Chemistry  
in the Earth System, and Physics in the Universe

Student Resources Print Online

Student Edition  
(includes Thing Explainer content and illustrations) • •

Math Handbook •

English Language Arts Handbook •

Science and Engineering Practices Handbook •

Designated ELD: Student Workbook • •

Multilingual Science Glossary • •

Lab Safety Handbook •

Crosscutting Concepts Handbook •

You Solve It! Simulations •

CliffsNotes® On the Job videos •

CAST Readiness: Practice and Review •

Teacher Resources Print Online

Teacher Edition • •

Google Expeditions Teacher Guide •

Assessment Guide 
(includes Performance-Based Assessments) •

Online Assessment with Item Banks •

Designated ELD in Your Science Classroom  
Teacher Guide • •

Professional Learning Videos •

Home Letters (multilingual) •

CA NGSS Trace Tool •



Integrated with earth and space science, California HMH Science Dimensions™: 
Chemistry in the Earth System, The Living Earth, and Physics in the Universe were 
designed to spark students’ curiosity and inspire the next generation of scientists.

Students dive deep into phenomena through a hands-on, three-dimensional 
approach to learning science. They explore the world around them, think critically, 
defend their ideas, and reimagine their future.

Why choose California HMH Science Dimensions?

  �A “no guesswork involved” NGSS Trace Tool systematically maps standards  
by PEs, SEPs, CCCs, and DCIs. See how they connect and spiral from one grade  
to another.

  �We provide, you decide customization with unmatched flexibility allows teachers 
to customize units, lessons, and assessments.

  �Coherent storylines bring phenomena to life and help students excel at the 
California Next Generation Science Standards* (CA NGSS) performance 
expectations and the California Science Test (CAST).

  �Academic language tools for long-term English learners teach students  
to engage with academic discourse across the three dimensions of learning.

  �A California-based support team that you can count on. We live and work  
right here in California.

*Next Generation Science Standards and logo are registered trademarks of Achieve. Neither Achieve nor the lead states and partners that developed 
the Next Generation Science Standards were involved in the production of this product, and they do not endorse it.

A quality TK–12 science curriculum 
that helps students develop a 
metacognitive mindset  
to change the world. Phenomena-Driven Instruction
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Chemistry in the Earth System 
Scope & Sequence

UNIT 1: Measuring Matter and Energy
Lesson 1: 	 Investigating Matter and Energy

Lesson 2: 	 Identifying Physical and Chemical 		

	 Properties of Matter

Thing Explainer: How to Count Things

UNIT 2: Heat and Energy in the Earth 
System
Lesson 1:	 Thermal Energy and the Behavior  

	 of Matter

Lesson 2: 	 Analyzing the Flow of Energy in Systems

Lesson 3:  	Energy Transfer in Earth’s Interior

Thing Explainer: Big Flat Rocks We Live On

UNIT 3: Patterns in the Properties of Matter 
Lesson 1: 	 Modeling Atomic Structure

Lesson 2: 	 Investigating Patterns in the  

	 Periodic Table

Lesson 3:  	The Arrangement of Atoms in Compounds 

Thing Explainer: The Pieces Everything Is Made Of

UNIT 4: Chemical Attractions
Lesson 1:  	 The Properties of Materials

Lesson 2:  	Cycles of Matter in Chemical Reactions

Lesson 3:  	Intermolecular Forces in Mixtures 

Thing Explainer: The Water in Our Bodies 

UNIT 5: Reaction Energy
Lesson 1: 	 Energy in Chemical Bonds

Lesson 2: 	 Reaction Rates

Thing Explainer: Energy

UNIT 6: Human Activity and Earth’s
Atmosphere
Lesson 1: 	 Human Populations and Energy Use

Lesson 2: 	 Energy Flows and Feedback in the 	

	 Earth System

Lesson 3: 	 Solutions to Environmental Problems

Thing Explainer: Cloud Maps

UNIT 7: Chemical Equilibrium Systems
Lesson 1:	 The Nature of Chemical Equilibrium

Lesson 2:	 Equilibrium Systems

Lesson 3:	 Disrupting Equilibrium in the Ocean

Lesson 4: 	 Engineering Solutions to  

	 Ecosystem Disruption

Thing Explainer: Earth’s Surface

A Simplified Approach to Exploring Phenomena 
Through an exclusive partnership with author and internet sensation 
Randall Munroe, HMH® has incorporated highly engaging and educational 
material from Randall’s latest book, Thing Explainer, into our print 
and digital editions. Randall’s webcomic style, as seen on xkcd.com, 
humorously explains complex topics in easy-to-understand language.

Thing Explainer
Illustrations and content 

from xkcd.com author 
Randall Munroe are 

featured in the  
textbook!

Michael DiSpezio
 
Global Educator, North Falmouth, Massachusetts

Michael DiSpezio has authored many HMH instructional programs for 

science and mathematics. He has also authored numerous trade books 

and multimedia programs on various topics and hosted dozens of studio 

and location broadcasts for various organizations in the U.S. and worldwide. 

Most recently, he has been working with educators to provide strategies 

for implementing the Next Generation Science Standards, particularly the 

Science and Engineering Practices, Crosscutting Concepts, and the use of 

Evidence Notebooks. To all his projects, he brings his extensive background 

in science; his expertise in classroom teaching at the elementary, middle, 

and high school levels; and his deep experience in producing interactive and 

engaging instructional materials.

Education Leaders You Can Trust

Thomas O’Brien, Ph.D.
 
Professor in the Department of Teaching, Learning and Educational 

Leadership at Binghamton University

Tom O’Brien has directed the graduate-level science teacher education 

programs at Binghamton since 1987. His scholarly interests include professional 

leadership development (e.g., co-principal investigator for NYS and national 

grants); science curriculum development, as related to science-technology-

society themes and 5E Teaching Cycles; and K–12 science teacher education, 

as informed by cognitive learning theory. He is the author of Brain-Powered 

Science: Teaching and Learning with Discrepant Events and co-author/

coeditor of Science for the Next Generation: Preparing for the New Standards.

Bernadine Okoro
 
STEM Learning Advocate & Consultant

A 12-year science educator and Albert Einstein Distinguished Fellow, 
Bernadine Okoro was one of the original authors of the Next Generation 
Science Standards. As a member of the Diversity and Equity Team, her 
focus on alternative education and community schools and on integrating 
social-emotional learning and brain-based learning into the NGSS is 
the vehicle she uses as a pathway to support underserved groups from 
elementary school to adult education.
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Students dive deeper into inquiry 
with coherent, 3D storylines

With California HMH Science Dimensions, students approach 

each sequence of lessons with the three dimensions of learning 

and build upon investigations driven by their own questions, 

which arise from their personal interactions with authentic 

phenomena.

Students explore science through: 
•  �Hands-on activities 

•  �Digital simulations

•  �Interdisciplinary activities

•  �Lessons enriched with digital media

In the Teacher Edition,  
each lesson: 

•  �Progresses through the 5E 
instructional model

•  �Has unique, interrelated 3D Learning 
Objectives

•  �Clearly identifies each unit’s 
anchor phenomena, investigative 
phenomena, and performance 
expectations

•  �Includes clear, consecutive objectives 
ensuring lessons cover 100% of the CA 
NGSS performance expectations

NGSS Trace Tool: Understand 
where your instruction fits

Using the California HMH Science 
Dimensions Trace Tool you can:

•  Make sense of the standards

•  �Understand how the standards connect 
and spiral from one grade to another

•  �Trace the standards by PEs, SEPs,  
CCCs, or DCIs

Cross-Curricular Connections help 
students develop an understanding of 
science and engineering concepts.

•  �Multi-disciplinary connections are linked 
to California Common Core Math, ELA, 
Physical Science, Technology, and more.

•  �Connections to the History of Science 
and Environmental Principals & Concepts 
are provided at point of use.

•  �Unit Connections provide ideas for cross-
curricular projects.
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Investigative Phenomena  
Drive Every Lesson

Each lesson opens with Can You 
Explain It? or Can You Solve It?, 
a problem to solve or discrepant 
event to explain that focuses on an 
investigative phenomenon. 

Students engage with scientific  
phenomena through hands-on  
investigations

Students are more engaged and learn more meaningfully through student-centered investigative 

inquiry. California HMH Science Dimensions is built on this approach. Your students will learn 

to define questions, design and conduct hands-on investigations, make claims, and identify 

evidence. Watch as they take charge and fully engage in their learning!

Evidence Notebook prompts help build metacognition by 
encouraging students to:

•  �keep their thoughts organized in context of the phenomena being explored,

•  �engage in self-reflection of their own learning, and

•  �consider how their learning experiences shape their thinking. 

Cultivate Collaboration

Working as a team is an essential part of 
developing 21st-century skills. California 
HMH Science Dimensions provides ample 
opportunities for students to:

•� �Participate in groups to complete activities

• �Partner with peers to discuss their findings

• Practice speaking and listening skills

Hands-On Labs 

• �Labs guide students through designing and carrying out investigations,  
and through analyzing and interpreting data. 

• �Students actively “do science” as they make sense of everyday phenomena.

• �They think critically about their observations, practice gathering evidence,  
and defend their claims, just like real scientists and engineers.

You Solve It simulations are open-ended, interactive opportunities for students to run experiments, 

gather data, and analyze the impact of different variables on a closed system. Students explore 

and investigate real-world problems while developing in-depth explantations of scientific 

concepts and phenomena.

You Solve It! Student-Driven Simulations
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The CA NGSS has raised the engineering design process to the same level as scientific 

inquiry. In California HMH Science Dimensions, science, technology, engineering, and  

math are considered integral parts of the curriculum. Lessons are designed to help students 

develop a mindset to explore science and solve problems the same way scientists  

and engineers do.

Students connect learning to real-life 
issues and develop a mindset to solve 
STEM challenges

Integrated Engineering

With California HMH Science Dimensions:

• �Engineering and STEM are integrated 
throughout every unit 

• �Engineering design is elevated to the 
same level as scientific literacy

• �A Performance Task, included in every 
unit, gives students multiple opportunities 
to apply the engineering design process 
by defining a problem and designing a 
solution 

Tools That Build Scientific 
Literacy Skills

The online Science and Engineering 
Practices Handbook helps students 
achieve a higher level of understanding. 
They build their experience by applying 
the Science and Engineering Practices 
of the CA NGSS. Handbook includes:

•  �Asking questions
•  �Planning investigations
•  �Analyzing data
•  �Constructing explanations
•  �And more!

Inspire Students to Consider 
STEM Careers

The Take It Further sections of each 
unit feature diverse People and 
Careers in Science & Engineering. 
These features show students the 
real-world applications of what 
they’re learning and spark their 
interest in science-based careers.

Additionally, 29 On the Job STEM 
videos profile STEM careers in 
today’s fastest-growing industries, 
including jobs like:

• Civil engineer	
• Biochemist	
• Graphic designer		
• Nurse		
• �Emergency medical technician	
• Planetary scientist	
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Students demonstrate mastery 
of CA NGSS performance 
expectations

In California HMH Science Dimensions, assessments are specifically designed  

to ensure students can successfully apply what they have learned. Test items  

mimic the style of the CAST assessment items and, throughout every lesson, 

students are scaffolded towards deeper knowledge and ability to apply that 

knowledge in new situations. 

Performance-Based Assessments

Students will be able to perform the Science and 
Engineering Practices using the context of the 
phenomenon through investigations, experiments, and 
technologies that tie back to the unit storyline. These 
hands-on assessments provide teachers a means of 
truly assessing students’ engineering skills.

Assess Each of the Three Dimensions

Formal assessment questions are aligned to multiple 
dimensions, and unique 3D Evaluation Rubrics allow 
teachers to:

•  �Evaluate open-ended student responses

•  �Identify the underlying cause of student 
misunderstanding

•  �Target remediation where it is needed most

Formal Assessments 

Adding depth to student learning, these assessments evaluate prior knowledge, 
address misconceptions, and inform remediation needs.  

•  �Unit Pretests ensure students have the foundational knowledge they need for lessons.  

•  �Lesson Quizzes quickly check that students understand the 3D concepts. 

•  �Unit Tests measure understanding and challenge students to apply what  
they’ve learned. 

•  �Mid-Year and End-of-Year Benchmark Tests help ensure students are on track to 
achieve the Performance Expectations.

Prepare for High-Stakes Tests

•  �Technology-enhanced assessment items, 
similar to the ones found on CAST (multi-
select, drag and drop, short response, etc.), 
prepare students for modern computer-
based high-stakes tests. 

•  �Rigorous Mid-Year and End-of-Year 
Benchmarks help ensure that students 
perform with a high depth of knowledge. 

•  �Leveled benchmark tests help make the 
assessment accessible for all students. 

New Resource Available Online:

CAST Readiness: Practice and Review
This digital resource provides high-quality  
practice tests (Form A and Form B) consistent with 
the CAST for Grades 5, 8, and high school.
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Multilingual Glossary

Understanding the need for support 
of diverse languages, the Multilingual 
Science Glossary provides translation 
of common high school science terms  
and definitions in:

• English

• Spanish

• Chinese

• Vietnamese

• Hmong

• Tagalog

• Arabic

• Korean

• Haitian Creole

• Russian

• Punjabi

• Portuguese

D
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Includes support for instruction during designated 
ELD time in your classroom

 • Word Network 
 • Vocabulary Cards for each lesson
 • Blank Vocabulary Cards for students to create   
     their own study words
 • Support for using Vocabulary Cards
 • Sentence frames for science class discussions on
  • Hands-On Labs
  • Claims, Evidence, and Reasoning
  • DCIs, SEPs, and CCCs
 • Language X-Ray for each lesson including 
     Vocabulary Building Support and Unpacking  
     the Text     
 • Student-facing worksheets
 • Bibliography of recent research on ELD topics
 • Answer Key

Teacher Guide 

Designated ELD  
in Your Science Classroom

Text printed on 
recycled paper

Chemistry  
in the Earth System

Teacher Guide

Designated ELD  
in Your Science Classroom

Chemistry
in the

System
Earth

In the Teacher’s Unit Planner, specific examples  
from California’s different regions precede 
each unit to help localize the learning and 
foster student engagement.

Access and Equity

Within California HMH Science Dimensions you will 
find people represented that reflect California’s 
diverse population and cultures. Individual spotlight 
features and integrated discussions within lessons 
explore historical and contemporary contributors to 
science and engineering who reflect the full range of 
ethnic and cultural groups in California, while paying 
heed to the FAIR Education Act.

�Tips and suggestions for 
supplementing instruction 
provide a Multi-Tiered System 
of Support (MTSS).

Point-of-Use Support

Strategies for the many 
diverse categories of learners 
are embedded throughout 
the Teacher Edition and in the 
Teacher’s Unit Planner.

Students build self-awareness and 
confidence with equity resources that 
support differentiation

California HMH Science Dimensions was built to provide inclusiveness to students of different 

learning levels and styles, English learner status, cultural and ethnic backgrounds, socioeconomic 

or foster status, disability status, gender identity, and sexual orientation—ensuring educational 

equity for all California students.

Designated ELD Resources Include

•  �Word Network 

•  �Vocabulary Cards for each lesson

•  �Blank Vocabulary Cards for students to create their 
own study words

•  Sentence Frames for class discussion of: 

•  �Hands-On Labs 

•  �Claims, Evidence, and Reasoning 

•  �DCIs, SEPs, and CCCs

•  �Language X-Rays for each lesson, including 
Vocabulary Building support and Unpacking the Text

•  �Bibliography of recent research on ELD topics

•  �Developing and Using Models

•  �Constructing Explanations and Designing Solutions

1312
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Start with the CA NGSS Trace Tool

•  �The Trace Tool identifies HMH resources, allowing teachers 
to customize their CA NGSS–based instruction.

•  �Teachers see exactly what students should already know 
and the concepts they are about to learn. 

The Trace Tool shows how and where each of the PEs, 
SEPs, DCIs, and CCCs are addressed in California HMH 
Science Dimensions.

Data and Reporting

Student Growth Measure
•  �Easily identify where students are now and where they’ve made 

progress based on data insights at the student, class, and  
district level. 

•  �Administrative leaders receive the insight to drive student growth 
and identify strengths and weaknesses across their district. 

Accessibility
•  �Education must be accessible to all learners, and we are 

committed to meeting WCAG 2.0 AA standards on Ed: Your Friend 
in Learning for those using assistive technologies. 

Anytime, Anywhere Access
•  �With the ability to connect to quality content both online and 

offline, all learners have equal access to resources. 

powered by

Field Trips

Explore Immersive Virtual Worlds 
with Google Expeditions

•  �As a Google® content partner, HMH has 
developed HMH Field Trips powered by 
Google Expeditions. Students are swept 
away into 360-degree 3D experiences  
in fascinating locations directly tied to 
science content.

•  �A correlated HMH Teacher Guide provides 
ideas for incorporating Field Trips into your 
lessons, as well as tips on how to guide and 
customize the experience.

•  �Featured virtual field trips include California 
State Parks, Orange Blossom Cannonball, 
the Great Barrier Reef, and more!

Program content can be 
accessed offline, allowing 
maximum compatibility in 
1:1 or Bring Your Own Device 
learning environments, and 
also supports the wide 
variety of technology that 
students have at home.

Bring science to life with our digital 
platform, Ed: Your Friend in Learning

Ed: Your Friend in Learning® is a new online learning system that combines powerful digital media 

content and accessibility resources to customize teaching and learning experiences. Teachers can 

implement a flexible, blended approach to teaching science—or go completely digital supporting 

the next generation of science leaders. Ed is user-friendly and provides teachers with the support 

they need to foster a student-centered learning environment. 
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Unmatched professional support 
helps you transition with ease

SEE CA NGSS IN ACTION

Embedded professional development videos guide 
teachers through the key approaches that ensure 
CA NGSS success.

•  ��Foundation videos help educators and parents 
better understand the CA NGSS, as well as the 
background that led up to their development. 

•  ��Labs & Classroom Practice videos for Grades 
9–12 provide suggestions for educators on how 
to implement CA NGSS curriculum.

•  ��Engineering videos support educators as 
they incorporate the design process into their 
classrooms.

•  ��Challenging Content videos for Grades 9–12 
help educators learn how to address specific 
content areas that students tend to struggle 
with in a CA NGSS curriculum.

A CA NGSS curriculum requires a significantly different approach to teaching 

science, and although this new approach involves a lot of change, its rewards 

are immediate. HMH provides the support you need to make the transition to a 

student-centered, CA NGSS–style of teaching. 

For more information, please visit us at hmhco.com/professionalservices.

Create Long-Term, Sustainable Growth
Our blended professional learning model moves beyond  
the one-size-fits-all approach to include in-person and  
online support that is flexible, collaborative, and personalized  
to meet your needs. 

Comprehensive Implementation Support

Your implementation will begin with a Getting Started with  
CA HMH Science Dimensions course and a Professional 
Learning Guide, which provides suggestions for prioritizing 
content with manageable milestones.

Getting Started Modules and Classroom Videos on Ed: Your 
Friend in Learning, along with Author 3D videos, will help you 
hone your craft and discover new strategies and techniques  
for teaching.

Personalized Follow-Up

Our in-person and live online Follow-Up sessions focus on 
supporting key California HMH Science Dimensions topics. 
Choose from these relevant, 90-minute videos to create a 
personalized follow-up experience:

•  ��Maximize Learning with the Digital Resources

•  ��Plan and Prioritize Instruction

•  ��Make Science Accessible to ALL Learners

•  ��Integrate Meaningful STEM Experiences

•  ��Build Literacy and Science Content Knowledge

•  ��Use Data to Monitor Progress and Inform Science  
Instruction 

Blended Coaching
Our blended coaching not only focuses on a successful 
California HMH Science Dimensions implementation, but also 
offers instructional strategies that will help students collaborate, 
test ideas, state claims, find resolutions, and think like scientists. 

Our coaches will work with you in person and online to analyze 
and set your goals, learn new instructional practices, and apply 
them in your classroom. And, you will receive ongoing support 
from your coach through the Coaching Studio.

Your California-based support team lives  
and works right here in California.

Contact your HMH Account Executive today:  
hmhco.force.com/replocator
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