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To the Reviewer:
It is our pleasure to submit STEMscopes CA NGSS 3D to fulfill the needs of your school and 
district. STEMscopes is a phenomena-driven comprehensive STEM solution, fully aligned 
to the California Next Generation Science Standards (CA NGSS). It was built by teachers, for 
teachers over 11 years in the Model Lab of Rice University, a premier undergraduate and 
graduate institution dedicated to developing and supporting STEM initiatives through both 
education and research. Rice incorporated Accelerated Learning, Inc. in 2012 in order to offer 
STEMscopes throughout the country.  

At the core of STEMscopes CA NGSS 3D is our commitment to helping teachers understand 
constructivist learning and inquiry-based teaching so they can prepare their students for the 
creativity and complexity demanded by 21st-century STEM careers. STEMscopes CA NGSS 
3D has earned numerous distinctions, including the prestigious Association of American 
Publisher’s REVERE award for whole curriculum, District Administration’s Top 100 Products, 
Tech & Learning’s Awards of Excellence, SIIA’s CODiE finalist, and IMS Global Learning 
Consortium Certification. Today, we serve over 4.5 million students in all 50 states with our 
full array of STEM solutions, including STEMscopes PreK-12, DIVE-in Engineering, STEMrangers 
Science Night, and the National Institute of STEM Education.

We understand that selecting the right partner to support your students is an investment in 
time, money, and—most importantly—your pupils’ futures. Given the dynamic and evolving 
nature of California NGSS, you need a curriculum that can adapt at the same speed that 
your students grow and reflect the latest publications, best practices, and position papers 
from NGSS partners like the National Research Council, the National Science Teachers 
Association, the American Association for the Advancement of Science, and Achieve. 
Accordingly, three factors differentiate STEMscopes CA NGSS 3D as the best solution for 
your district’s science program:

Granular Alignment to California NGSS 
California NGSS specifies what students need to know and how they should demonstrate 
that knowledge through several means: performance expectations, clarification statements, 
assessment boundaries, the three dimensions (disciplinary core ideas, science and 
engineering practices, crosscutting concepts), and evidence statements. STEMscopes 
CA NGSS 3D provides unparalleled alignment to these elements, through its unique 
development approach. Rather than assembling lessons and segments into “chimera 
lessons” that sound and look good but are haphazard assemblages of the three dimensions, 
STEMscopes CA NGSS 3D starts with the standards at the most granular level and works to 
the performance expectations to design meaningful, engaging, comprehensive lessons.



Adaptation to the Evolving California NGSS 
NGSS has evolved since its release in April 2013—evidence statements, for example, were 
released in January and June 2015. STEMscopes understands that adapting to changes in 
the CALIFORNIA NGSS is critical to responsibly serving student and teacher needs, and so 
we employ an integrated teacher feedback system to keep every digital resource current. 
Use of STEMscopes CA NGSS 3D (as was the case with its previous versions, STEMscopes 
NGSS, STEMscopes NGSS 2.0, and STEMscopes NGSS 2.5) comes with a guarantee that as 
we adapt, you will be able to access each new version at no cost.

Vernon Johnson, ED.D.
President and CEO

Reid Whitaker, PH.D.
Founder & Chief Academic Officer

Founded on STEM Best Practices 
Good STEM teaching predates the California NGSS; in fact, good teachers used the 
concept of phenomena-based instruction and segments long before they became part 
of the California NGSS vernacular. STEMscopes CA NGSS 3D originated in the lab as part 
of a teacher professional development initiative; today, we continue this tradition by 
not only providing teacher training on STEM best practices but also embedding these 
resources and development tools within our programs for right-when-you-need-it use. 
Furthermore, STEMscopes CA NGSS 3D understands that teachers are professionals; we 
empower our teachers to customize segments, use differentiation materials that best 
suit the varied learners in their classroom, and modify lesson resources to help students 
show what they know.

We encourage you to begin your detailed review of STEMscopes CA NGSS 3D by visiting 
stemscopescalifornia.com, which captures the breadth of our program in brief.

Let’s make STEM more accessible, more equitable, and more attainable as a career for 
students everywhere. We are excited to continue this conversation with you and developing 
a partnership with you. Please reach out to us with any questions, comments, or concerns at 
stemscopes@acceleratelearning.com.

Sincerely,



Who We Are
Incubated at Rice University, Accelerate Learning has grown from a single digital classroom 
product, STEMscopes, to a brand that now offers three suites of products, including digital 
classroom products, supplemental print and hands-on materials, and STEM certification and 
professional development programs through The National Institute for STEM Education (NISE). 
All products support early learning, Next Generation Science Standards, and state-aligned 
curriculum. Accelerate Learning’s flagship digital science program, STEMscopes, is used by over 
4.5 million students and 200,000 teachers in 50 US states, including many large, urban districts 
with large proportions of economically disadvantaged students and English language learners. 

We are both practitioners and academics, which means that in addition to using educational 
theory to develop and update STEMscopes, we apply the experiences of thousands of in-
the-field teachers who know what produces results. With our foundations in professional 
development, we believe that quality instruction is at the core of student success. Teachers 
with a passion for STEM education not only instill lasting values in students but also lay the 
foundation for tomorrow’s economy in STEM careers. To support our teachers, we dedicate 
ourselves to four key pillars of curriculum design:

100% Alignment 
STEMscopes CA NGSS 3D products are built from the ground up to granularly align to all 
elements of the California NGSS (performance expectations, clarification statements, 
assessment boundaries, the three dimensions, and evidence statements), using a 
phenomena-driven approach wrapped in customizable segments. We pride ourselves on 
being comprehensively aligned so that you can focus on teaching, rather than having to seek 
additional resources to fill the gaps left by traditional “one size fits all” textbook curricula.

For Teachers, By Teachers 
Our teacher-writers are not only content experts but also award-winning classroom 
educators and original developers of NGSS. STEMscopes has an integrated feedback 
system so that any educator can request edits, suggest new features, and even become 
one of our practicing teacher-writers.

Learning by Doing 
Constructivist learning is at the heart of STEMscopes lesson design. We’ve proven that 
students who have been immersed in hands-on learning not only perform better on high-
stakes testing but also learn about STEM phenomena at deeper levels than their peers 
who only do so digitally or through text.

PD at Our Heart 
Our PD program helps teachers orient themselves quickly, mastering the navigation and 
tools of STEMscopes products as well as the underlying STEM pedagogy. For schools and 
districts ready to move to the next level of STEM teaching proficiency, we offer teacher, 
campus, and district certification through NISE.

Finally, through peer-reviewed research, STEMscopes has repeatedly differentiated itself as a 
low-cost STEM solution that increases student achievement levels, augments STEM teaching 
time, and improves teacher performance on STEM best practices. We invite you to review our 
research at stemscopes.com/case_studies.



Our Commitment to Diversity
As developers of a K-12 science curriculum, our focus is directed at scientific content and 
related phenomena. Science rarely requires a discussion of gender, ethnicity, age, work 
situations, and multicultural groups. As a result, there are few images of people throughout 
the curriculum. When people do appear or are discussed, we take pride in exemplifying 
sensitivity and equity among gender, ethnicity, age, sexual identity, work situations, and 
multicultural groups. Additionally, contributions to the field of science by individuals from 
various backgrounds are authentically celebrated, while generalizations are carefully avoided.

Our commitment to representing diversity can be seen throughout the curriculum, but 
specifically in the Scientist Spotlight and Career Connections. Scientist Spotlight highlights 
connections to STEM leaders who make a difference in the field of study, and coordinates 
with the lesson’s phenomena; the Career Connections element features interactive and 
contemporary videos that showcase the relationship of a particular phenomenon with a 
particular STEM career. We believe that exposing students to STEM exemplars is a valuable 
means of helping them both build understanding and shape positive perceptions of others. 
STEMscopes continues this commitment by thoroughly reviewing our assessment questions 
and student readings to ensure they are not biased or skewed to favor a specific population 
segment’s experiences, access to resources, or knowledge that is not relevant to the 
understanding of the lesson’s phenomena.

Finally, STEMscopes activities contain differentiation support for at-risk populations that may 
need additional support to achieve the same levels of success as their less disadvantaged 
peers. These strategies include differentiation for foster care students, English language 
learners, economically disadvantaged students, and girls and young women (gender equity). 
These supports foster a more equitable learning environment and can be found embedded in 
hands-on Explore activities.



April 2013 
Achieve Releases  Next Generation  
Science Standards

January & June 2015 
Achieve Releases Evidence Statements

September 2016 
NGSS Phenomena Position Paper Released

January 2017 
STEMscopes NGSS 2.0 Adds 

Student Wondering of Phenomena

April 2018 
STEMscopes CA NGSS 3D Released

May 2016 
STEMscopes CA NGSS 2.0 Released

July 2014 
STEMscopes CA NGSS 1.0 Released

How STEMscopes 
has Evolved with 
Changes in NGSS

Changes in NGSS

STEMscopes Evolution



Curriculum 
Design

2



The development of the STEMscopes 5E+IA model in the delivery of science online 
curriculum takes into account the research of the National Research Council in 
their publications How People Learn (2000) and How Students Learn Science in the 
Classroom (2005). The three key findings are:

Students come to the classroom with preconceptions about how 
the world works. If their initial understanding is not engaged, they 
may fail to grasp the new concepts and information that are taught, 
or they may learn them for purposes of a test but revert to their 
preconceptions outside the classroom. 

To develop competence in an area of inquiry, students must (a) have a 
deep foundation of factual knowledge, (b) understand facts and ideas 
in the context of a conceptual framework, and (c) organize knowledge 
in ways that facilitate retrieval and application. 

A “metacognitive” approach to instruction can help students learn 
to take control of their own learning by defining learning goals and 
monitoring their progress in achieving them. (NRC, 2000)

Our Pedagogical Design
It is the goal of STEMscopes to provide an inquiry-based curriculum, which incorporates the 
research-based, constructivist phases of the BSCS 5E Instructional Model (Bybee et al., 2006), 
the Key Findings from the National Research Council’s report How People Learn (2000), the 
Texas Essential Knowledge and Skills (TEKS) (TEA, 2010), and an additional level of support 
for English Language Proficiency Standards (ELPS) (TEA, 2007) and Response to Intervention 
(RtI) (NASDSE, 2010) implementation for teachers as they meet the needs of all students in 
their classrooms. Within the development and delivery of the 5E+IA STEMscopes science 
curriculum model, teachers are provided a sequenced pathway, resources and support for 
meeting the needs of all students in all K-12 science classrooms. 



The BSCS 5E Instructional Model is an effective way to engage students in learning. 
“Developed in the 1980s, the 5E Model consists of five phases: engagement, exploration, 
explanation, elaboration, and evaluation. Each phase has a specific function and 
contributes to the teacher’s coherent instruction and to the learners’ formulation of a better 
understanding of scientific concepts.” (Bybee et al., 2006) Using sequences of lessons that 
incorporate student- centered, hands-on investigations is designed to challenge current 
conceptions and provide time and opportunities for reconstruction to occur can assist 
students’ construction of knowledge. 

The 5E Instructional Model and the additional Intervention and Acceleration (+IA) within the 
resources provide teachers, additional opportunities to identify and close the gaps in student 
content knowledge that lead to achievement gains, as well as provide enrichment activities 
for other content areas linked to science content. Resources and strategies to meet the ELPS 
and RtI are integrated throughout all phases of the 5E model.

References 
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The 5E+IA in Detail

STEMscopes CA NGSS 3D is powered by the 5E+IA lesson model. With over 30 years of history 
and an expansive body of supporting research to prove its effectiveness, the 5E model is a 
staple of modern inquiry-based, constructivist education. Addressing all modalities (visual, 
aural, reading/writing, and kinesthetic), the 5E+IA expands the 5E lesson model with stand-
alone intervention and acceleration resources.

ENGAGE: Hook your students, discover their 
background knowledge, and develop the initial 
context for your lesson in Engage. A good engage 
piques student interest and makes the students want 
to investigate further.

EXPLORE: Students have experiences on which 
they can build their understanding in the Explore 
through extensive hands-on, inquiry-based 
science investigations.

EXPLAIN: Explain is the 
place in the learning 
cycle where students 
can explain their 
understanding through 
question prompts and 
communicate activities. 
It allows students to 
academically understand 
what they learn in the 
Explore through videos 
and vocabulary.

ELABORATE: Elaborate offers differentiation to 
the extreme through numerous cross-curricular 
connections to reading and math, plus digital 
simulations, videos, and more.EVALUATE: Assess your students 

using a variety of assessments, such 
as multiple choice, open-ended 
response, and claim-evidence-
reasoning, in Evaluate.

ACCELERATION: 
Support your students 
who have already 
mastered the content 
and are ready to go 
above and beyond with 
extension activities and 
art in Acceleration.

EXPLORE 
Divided into multiple, scaffolded parts, Explore activities build context sequentially and 
are the most powerful piece of the 5E+IA. By interacting with phenomena kinesthetically, 
students question the world around them, develop explanations, consume data, and discover 
the interconnections among the three dimensions. Explore is a collaborative process where 
argumentation and messiness are encouraged so that students experience science the way 
scientists do: by diving into the unknown. 

ENGAGE 
Begin a scope with the core investigative phenomena to spark engagement and inquiry 
through a video clip, digital simulation, and hands-on learning—why does this happen, how 
does this happen, and how can it be used in the face of real-world problems? Engage is also 
a place to assess what students already know in order to tailor the lesson’s flow and cultural, 
social, and temporal contexts to your pupils’ specific interests and needs. 

INTERVENTION: 
Help the students 
who have not yet 
mastered the content 
in your classroom with 
small-group pullout 
activities to give them 
more opportunities 
to interact with the 
content and help them 
get back on track in 
Intervention.



EXPLAIN 
With the foundation of context now built through Engage and Explore, students can absorb 
academic language and scientific explanations of the phenomena they experienced. Using 
student-friendly texts, parent connection activities, vocabulary instructional resources, digital 
simulations, career connection videos, guided argumentation and communication exercises, 
and immersive videos from around the globe, teachers support student understanding of the 
content and skills that the evidence statements demand as observable evidence of learning. 

ELABORATE 
Informed by the pre-assessments of Engage, formative observations of Explore, and progress 
monitoring evaluations of Explain, Elaborate is a place to differentiate for all the different 
learners in the classroom. Elaborate’s myriad resources help each student “go up an octave” 
in content mastery by starting wherever students are in their learning and providing the best 
individual learning style.

EVALUATE 
No single assessment can both adequately evaluate students’ understanding of the 
content and serve all students equitably. Evaluate uses a variety of assessments, including 
claim-evidence-reasoning-rebuttal, to capture students’ progress as they use the three-
dimensional learning from Explore to Elaborate to create a solution for the investigative 
phenomena in Engage. 

INTERVENTION 
Intervention provides Tier II and Tier III support for students struggling with the content. 
Intended for use at any time across the core 5E scope modules, Intervention is a way to aid 
students whenever they need additional support—at home, in small group, or even in whole 
group instruction if pre-requisite knowledge and skills are needed to adequately interact with 
and digest the content.

ACCELERATION 
What happens when a student already understands the content? Restraining a student to 
the activities of the rest of the group does not advance their learning if they can already 
demonstrate the observable evidence of learning presented in the evidence statements. 
Acceleration enables teachers to go beyond the assessment boundaries and clarification 
statements of the performance expectations, using enrichment activities and extensions. Like 
Intervention, Acceleration is meant to be used to support all learners whenever they need to 
be challenged further. 
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Phenomena or “Phenomenal”?
There is no doubt that quality California NGSS lessons are centered on phenomena, but that 
doesn’t mean that the presentation of all phenomena should be phenomenal! The distinction 
between good and bad use of phenomena is outlined in the NGSS publication, Using 
Phenomena in NGSS-Designed Lessons and Units. The publication states clearly,

An effective phenomenon does not always have to be flashy or 
unexpected. Students might not be intrigued by an everyday 
phenomenon right away because they believe they already know how 
or why it happens. It takes careful teacher facilitation to help students 
become dissatisfied with what they can explain, helping them discover 
that they really can’t explain it beyond a simple statement such as 
“smells travel through the air” or a vocabulary word, such as “water 
appears on cold cans of soda because it condenses.”

From the beginning, good teaching has involved the use of phenomena to drive inquiry 
and root students in real-world applications. Unfortunately, the hype surrounding the use 
of this term has often distorted phenomena into phenomenal. Where then did the notion 
of “whiz, bang, flash” come from? Why do some teachers feel that good phenomena must 
have an explosion, 3D animation, or an interactive game to introduce them? A lot of this has 
been driven by publishers’ irresponsible development of curriculum—flash is easier to sell, 
and cheaper to develop, since granular alignment down to the evidence statement level is 
generally not stressed as much for “phenomenals” than with good phenomena.  

When we consider the real phenomena in our everyday lives that are vital to our 
understanding of the natural world, sociopolitical climate, and future, we are not always 
instantly impressed. Take skin color, ice melting, and light: these phenomena represent the 
basis for intense clashes in history, climate change, and the very nature of everything we see. 
On the surface, they may appear dull, but when we investigate and ask about how they work, 
why they work, and how we can use our knowledge about them to solve and understand real-
world issues, they are fascinating.

Good phenomena are thus made phenomenal, not by their appearance, but 
by how they are introduced, used, and supported by good teaching practices. 

The use of phenomena in STEM teaching is fundamentally meant to elicit student 
questioning. Yet “wowing” students—what some educators use as a synonym for 
engagement—does not mean they are engaged in inquiry. Often when educators present 
something phenomenal rather than a well-selected phenomenon, it is hard to make it 
equitable and experienceable, key criteria for good phenomena, according to NGSS.

Furthermore, good phenomena are socially, culturally, and temporally 
relevant to students. They pique student interest based on the dynamics of 
their friends and family, resonate with their lifestyles and environment, and are 
meaningful here and now.



The example of something phenomenal would be difficult for students to relate to—
physicists may discuss this issue conceptually, but no human has ever experienced a black 
hole. Additionally, even if there were a way to model this experience through a hands-on 
investigation, it lacks a strong connection to real-world problems.  

The phenomenon, on the other hand, is something many fifth graders can relate to: it 
captures their interest and suggests interesting questions that the teacher can elicit from 
the students as everyday phenomena. The teacher can guide students through hands-on 
investigations that allow them to interact with gravity and ask questions like, When I’m upside 
down in a roller coaster, I feel stuck to the seat, but is gravity still pulling me toward the Earth, or 
did it stop somehow?

The phenomenal example is fundamentally unaligned with the performance expectation, 
whether drilling into the three dimensions or formulating evidence statements.

The following performance expectation illustrates the difference between a good 
investigative phenomenon and something phenomenal:

5-PS2-1 
Support an argument that the gravitational force exerted by Earth on objects is 
directed down. [Clarification Statement: “Down” is a local description of the direction 
that points toward the center of the spherical Earth.] [Assessment Boundary: Assessment 
does not include mathematical representation of gravitational force.]

A Good Investigative Phenomenon: Does the direction of gravitational force change 
throughout a roller coaster ride?

Something Phenomenal: Can anything escape the gravitational force of a black hole?

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Engaging in Argument from Evidence

Engaging in argument from evidence 
in 3-5 builds on K-2 experiences and 
progresses to critiquing the scientific 
explanations or solutions proposed by 
peers by citing relevant evidence about 
the natural and designed world(s).

• Support an argument with evidence, 
data, or a model.

PS2.B: Types of Interactions

• The gravitational force of 
Earth acting on an object 
near Earth’s surface pulls 
that object toward the 
planet’s center.

Cause and Effect

• Cause and effect 
relationship are routinely 
identified and used to 
explain change.



For example, let’s consider our phenomenal example in light of the attached DCI of 5-PS2-1.

How does it address the sub-bullet of PS2.B, Types of Interactions: the 
gravitational force of Earth acting on an object near Earth’s surface pulls that 
object toward the planet’s center?

Similarly, how does the SEP, Engaging in Argument from Evidence, function with 
the phenomenal example?

It does not. The phenomenal example (Can anything escape the gravitational force of a 
black hole?) does not support an evidence-based, data-driven, model construction for 
argumentation, since black holes have never been directly observed; neither does it address 
the DCI. The lack of alignment with the standards becomes even more apparent if you look at 
the evidence statements of the PE.

Good phenomena must not only be 3D-aligned and promote inquiry, but they 
must also lead to activities and lesson elements that push students to show 
evidence of learning, as outlined in the evidence statements. 

What are the options, then, for finding good phenomena and using 
them effectively?

The clear answer is to begin with the standards—not just the PEs, but the entire depth of 
California NGSS: clarification statements, assessment boundaries, three dimensions, ETSs, 
sub-bullets for each dimension, and evidence statements. With a good understanding of what 
students need to demonstrate—evidence of learning—we can be ready to survey students’ 
interests and engage in group dialogue to understand what is socially, culturally, and 
temporally of interest to them, and then craft experiences around phenomena that are both 
aligned and meaningful. It’s a long, difficult, and introspective process, which is why schools 
and districts turn to curriculum publishers for support.

The key is to resist the lure of the phenomenal and instead understand 
whether it is truly a meaningful, aligned phenomenon. Focus on more 
than “wowing” by using phenomena close to students’ lives that can be 
meaningfully applied to the real world. Remember, the test for determining 
whether it was a good phenomenon or not is if it sparked meaningful inquiry 
using the three dimensions, not just “oohhs” and “ahhhs.”
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Forming Coherent Storylines
Coherent storylines are formed by interweaving the three dimensions of a Performance 
Expectation across the layers of phenomena within a segment and its constituent lessons. 
In order to keep the storyline’s narrative cohesive, it is essential to constantly refer back to 
the anchoring phenomenon and its application to solving real-world problems through the 
application of the investigative and daily phenomena. Furthermore, use of the PE’s evidence 
statements ensures NGSS-appropriate evidence of student learning that should culminate in 
a claim-evidence-reasoning assessment. 

STEMscopes CA NGSS 3D creates flexible, coherent storylines through segments that are 
driven by an overarching mission. The mission allows students to apply the anchoring 
phenomenon to real-world problems that are informed by hands-on exploration of the 
investigative phenomenon found in each scope (there are multiple investigative phenomena 
per segment). Finally, daily phenomena—elicited throughout each scope’s 5E+IA activities, 
student discourse, and teacher questioning—contextualize the investigative phenomena into 
a culturally, socially, and temporally relevant experience for the student.  

The diagram below shows the flow of phenomena and how a storyline is formed in STEMscopes:

Anchoring Phenomenon (Mission Briefing)
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Segment Organization

STEMscopes CA NGSS 3D segments contain multiple scopes that together inform an 
overarching Mission and Action Plan. The Mission provides applications of science to real-
world problems that students solve through their understanding and application of the 
segment’s anchoring phenomena. Students explore the science, three dimensions, and 
importance of anchoring phenomena through the segment’s constituent scopes and their 
investigative and everyday phenomena.

In the example that follows, we explore Properties of Visible Light, one of the six scopes that 
form the middle school physical science segment, Sustaining Local and Global Biodiversity. 
For brevity, we have included only one scope as an example. In order for students to fully 
comprehend and use the anchoring phenomena, “How can interpreting waves be used to 
measure biodiversity?”, teachers should encourage students to return to their Mission Logs, a 
visual organizer that helps students collect and refine their thoughts and ideas throughout 
each scope. The mission log will in turn be used by students as they create an Action Plan to 
address the segment’s mission:

A combination of teacher guide, videos, suggested materials, and Mission Log answer keys 
support the teacher’s facilitation of the Action Plan after students have completed their 
Mission Logs following each scope’s learning activities. Using an iterative, constructivist 
approach to segments to help students comprehend the anchoring phenomena is the basis 
of coherent storylines. We encourage teachers to use segments flexibly, modifying the Action 
Plan and selecting student-driven anchoring phenomena to maximize engagement.

You are an ecological researcher and want to study the bats and dolphins 
near a remote island. You do not want to disturb the natural order of 
the island, so you must design a device to detect the amount of different 
species. Both types of animals use waves to communicate. Dolphins chirp 
to each other through analog waves, and bats use a type of digital wave 
called echolocation.



Lesson Experience 
What does a STEMscopes CA NGSS 3D lesson look like? There are limitless ways to configure 
a lesson, thanks to STEMscopes’ flexibility. However, through extensive research and case 
studies, we have found that following the 5E from engage to evaluate—supporting inquiry 
through teaching with context (firsthand experiences) before content (academic instruction) 
and differentiation by inserting intervention and acceleration resources—yields the highest 
student achievement scores.  

We encourage you, the classroom expert, to use STEMscopes CA NGSS 3D resources to best 
meet your students where they are. Lesson flow, resources used, and teacher activities may 
differ based on the unique interplay of the abilities, prerequisite skills, materials available, 
teaching style, and other variables in a given classroom’s teacher and students. Accordingly, 
we do not recommend using all the lessons’ elements in a given scope; rather, teachers 
follow the 5E+IA cycle and select the elements that will best help their students grow their 
understanding of the content.  

The flexible design of STEMscopes CA NGSS 3D allows teachers to customize lessons to 
best suit their needs. Tools such as embedded professional development and the Teacher 
Planning Companion can help on-board new teachers and support veteran educators in 
mastering STEM best practices. Via the National Institute for STEM Education, teachers 
select from in-person, self-paced online and webinar-based trainings on STEM best practices 
and program implementation to help them construct lessons that suit the unique needs of 
their students.



Before You Dive In

The example presented in the following Lesson Experience makes use of the scope Properties 
of Visible Light (part of Segment 4: Sustaining Local and Global Biodiversity) in middle school 
physical science.

In order to fully appreciate the depth and complexity of this lesson experience, we encourage 
you to first log into STEMscopes CA NGSS 3D and access the middle school scope, Properties 
of Visible Light. Enhance your lesson experience by following along with the lesson narrative 
while exploring our powerful digital curriculum. 

Visit stemscopes.com/stempreview.

Select your state and organization to 
identify your STEMscopes Account 

Manager. Contact your STEMscopes 
Account Manager to receive 

STEMscopes CA NGSS 3D digital access.



Segment
Before preparing a particular scope, teachers should first review the segment’s 
anchoring phenomenon, mission, and action plan, to understand the cohesive 
storyline embedded into each scope. The teacher can review the segment’s 
anchoring phenomena and mission and action plan in the Home and Teacher 
Guide elements of the 8th grade Integrated Segment 4: Sustaining Local and 
Global Biodiversity.

Scope
Prior to beginning instruction within the scope, the teacher reviews the Home 
section of the scope, Properties of Visible Light, in order to understand the 
performance expectations in terms of the clarification statement, assessment 
boundary, three dimensions, and evidence statements (the elements of 
granular alignment).

Teacher Background
The teacher also reads the Teacher Background, which can be especially useful 
for teachers without a science background. Analyzing this document reveals 
answers to common student misconceptions about the behavior of visible 
light and prepares teachers to both simplify explanations (e.g., understanding 
reflection as a bounce) for struggling students and deepen explanations for 
advanced learners (e.g., the difference between defraction and refraction). 
The Teacher Background section also sheds light on potential tie-ins to three-
dimensional learning in the real world, such as seeing rainbows following a 
storm or in the mist of a waterfall, and questioning why objects even have color 
to begin with.

5E+IA
Next, the teacher scans through the available elements in the 5E+IA, noting 
which elements would be most effective to achieve content mastery, given 
the teacher’s unique student group. Research shows that if time is limited, the 
Engage and Explore elements of the 5E have the greatest impact on student 
achievement. Accordingly, Engage and Explore resources should be given the 
highest priority. The All tab in the sub-navigation makes this easy, enabling the 
teacher to identify all lesson elements by section.

Materials
Thorough pre-instruction preparation also calls for the teacher to use the 
Materials List to set up the resources needed for planned hands-on activities.

Diagnostic
Finally, the teacher may choose to administer a pre-lesson diagnostic, 
Accessing Prior Knowledge, in order to understand students’ starting point 
as they begin the Properties of Visible Light scope. The diagnostic can be 
administered either at the end of the preceding lesson or as an activity to be 
completed at home.

Pre-Lesson Preparation  



Instructional Guide 
Offering students direct explanations or correcting their initial notions is not advised, 
as this is a process of inquiry. In order for students to retain what they learn, they 
need to not only apply their knowledge, but also discover it in context with their 
own understandings, descriptions, and reasoning so that scientific explanations and 
academic vocabulary can be meaningful.  

Working through the 5E+IA 

ENGAGE

Just as the scope as a whole is rooted in the segment’s anchoring phenomena, the scope’s 
content is rooted in the investigative phenomena. The teacher will open every lesson with a 
burning question. For example, in Properties of Visible Light, students will examine a blurry, 
underwater photo, so the burning question is: Why does it appear this way? What could 
improve our vision of the image? What phenomena are at play when goggles change how we 
see underwater? The teacher uses this opening time to foster both class-wide and small-group 
discussion, and record students’ thoughts and ideas regarding the investigative phenomena.  

The teacher explains that the end goal of this lesson’s learning will be to explain what this 
phenomenon is and how it works, and even design a solution so that underwater exploration 
is possible. Introducing the interplay of three dimensions in the scope at this point is also a 
sound strategy, as it defines the means by which students will analyze the problem and how 
they might go about constructing its solution.  

California Environmental Principles and Concepts
The California Environmental Principles and Concepts are an important addition 
to the CA NGSS whose intent is to help students understand their impact on our 
planet. In order to promote environmental stewardship, these environmental 
standards are embedded in the Standards Alignment content of each scope 
and within lesson elements, in both the hands-on elements and the readings. 
The California Environmental Principles and Concepts are also specifically used 
as EP&C callouts inside hands-on activities. These callouts include facilitation 
points, questions, and potential student responses.



EXPLORE 

The next step in the lesson cycle is to expose students to the content more deeply, with 
context-building hands-on labs and digital simulations. In Explore, students learn by 
doing, so Explore generally takes more than one class period to complete. Each Explore 
element scaffolds on the previous one, so it is important for the elements to be undertaken 
sequentially. Students should be given the opportunity to refer back to the graphic organizer 
at the close of each day in order to work toward an explanation and solution to the 
investigative phenomena. For brevity, we have included a walkthrough of only one of the 
Explore activities (Explore 2: Activity—What Color is That?) to illustrate its use in the classroom.  

In addition to hands-on activities, Explore elements also include scientific investigations, 
engineering solutions, inquiry investigations, research, and Tuva data literacy. 

The Hook 
The hook activity is included in this box as the sample hands-on activity. We encourage you 
to remove the activity from the box, follow along with the teacher narrative and resources 
provided (setup video) in the digital curriculum, and complete the hook activity.

The teacher now takes advantage of rising student engagement to pique their interest and 
inquiry with the hook. The teacher uses the embedded instructional video, facilitation points, 
and guide to set up the lab in advance. Depending on the language comprehension levels 
of the class, the teacher may also decide to incorporate a pre-work language acquisition 
strategy into the hook.  

In this scope’s activity, students will take 15 to 30 minutes to create and solve a laser 
maze by both refracting and reflecting light to specific targets. The teacher can vary the 
complexity of the maze to challenge students further or simplify it if the Accessing Prior 
Knowledge diagnostic revealed that students had significant misconceptions about how 
the phenomenon works. It is important to signal to students that the laser maze construct 
serves as a model (that is, a science and engineering practice) for understanding the 
behavior of light (disciplinary core idea) and how it reacts or behaves differently through and 
upon different materials (crosscutting concept), in order for them to understand how the 
three dimensions work together to achieve scientific understandings and solutions to real-
world problems.

As the teacher facilitates the light maze activity, the hook’s embedded procedure and 
facilitation points help guide student questioning, responses, and connection back 
to the investigative phenomena. As students work through their light mazes, they are 
simultaneously journaling (on paper or digitally if the activity was assigned to their students 
accounts) by drawing pictures of their models, recording observations, and creating their 
own definitions for terms the teacher has begun to introduce without academic explanations 
(embedded vocabulary instruction).

At the close of the day’s lesson activities, the teacher directs the students to use 
their graphic organizers to add any information they feel is important and would 
help them solve the problem presented in the investigative phenomena.



Prior to beginning any part of the Explore, the teacher reviews the (T) teacher element for the 
given lesson activity in order to understand time requirements, materials needed, facilitation 
points, expected student outputs, differentiation support, and the flow of the activity (shown 
in the overview video). The teacher can elect to print the (S) student components, assign 
them to student accounts, or push them to Google Classroom.  

Explore 2: Activity—What Color is That? is centered on the science and engineering practice 
of the scope’s performance expectations: students will design a model that will explain what 
happens when the frequency of light changes while being shined on the same object. For this 
activity, the teacher will have already prepared equal quantities of student materials using 
the Materials List, including a flashlight, translucent color paddles, colored squares (printed), 
and the What Color Is That? printed handout.

Throughout this activity, students will engage with the phenomena of light frequencies 
and how they determine color, something they were exposed to in the digital simulation 
included in Explore 1: Simulating Light. Students begin their experimentation and journal 
recordings by observing the flashlight’s unfiltered light on white paper. As they continue 
their exploration, they will transmit light through a variety of light filters and shine light on 
a variety of colored squares in order to see how different colors (frequencies of the visible 
spectrum) are absorbed and reflected. This activity provides context to these terms and 
firsthand interaction with the behavior of light. 

Vocabulary 
The teacher facilitates the exploration, introducing the term “absorb” as “soak up or take 
something in” in context as students witness it (e.g., how red filtered light shined upon a 
green square appears yellow).

The teacher also challenges students to produce certain colors under specific conditions 
and explain, in their own words, what happens when white light hits a given color—why 
does it not reflect as white light? Advanced students may also enjoy integration of some 
of the Teacher Background at this time, with a visual of the visible spectrum, the entire 
electromagnetic spectrum, and how it relates to both this Explore (Explore 2) and the 
previous Explore 1. When working with struggling students, the teacher may benefit from the 
embedded professional development resources on cooperative learning strategies in order to 
facilitate peer-to-peer interactions and visual cues from Caption It, an embedded Language 
Acquisition Strategy, in the activity.  

Class-wide observations and discussion are recorded on the class crosscutting concepts chart 
(structure and function) found in the Teacher Toolbox in the Help section.

Instructional Guide 
The teacher also encourages discussions about how this model applies to the real world, 
and elicits everyday phenomena examples that relate to the students’ observations 
of color as a phenomenon. These examples are tied back in turn to the investigative 
phenomena and graphic organizer in order to better inform the solution to the central 
question presented earlier.



EXPLAIN 

Following completion of all the Explore activities, students get the opportunity to understand 
the phenomena they’ve witnessed as a scientific explanation and with scientific terminology. 
At this point, students often have heightened inquiry: Why is this happening? How does it 
happen? How does this relate to how I see colors on my phone? What is the refracting element 
to make a rainbow? Is the Sun’s light really white? Explain provides the perfect opportunity 
to take the questions incubated in Explore and provide explanations (content), now that the 
context has been established. 

Instructional Guide 
Using all the elements of Explain is not recommended: not only would this likely derail a 
district/school scope and sequence, but it would also not be meaningful for all students, 
given their current level of understanding of the content.

In this example, the teacher may elect to assign the STEMscopedia digitally (or print it) 
for students as homework, use a combination of small-group direct instruction and note-
taking based on the Teacher Background area, have the whole group watch selected 
terminology videos in the Picture Vocabulary section, or facilitate a class-wide discussion 
using Communicate Science—Creative Illustration and the Creative Pieces resources (found in 
Help’s Teacher Toolbox). In the Communicate Science activity in this example, students read, 
draw, and conduct a gallery walk to discuss what a mantis shrimp’s extraordinary vision may 
allow it to see, based on what they have learned about the electromagnetic spectrum.

There is no single correct way to use the elements of Explain: teachers are able to use their 
expertise and knowledge of their students’ interests, strengths, and misunderstandings to 
choose the elements that will best support what their formative observations throughout 
Engage, Explore, and Accessing Prior Knowledge have revealed about areas of growth.

As in previous sections, students should return to the Graphic Organizer 
at the close of Explain to collect their thoughts in order to help solve the 
Investigative Phenomena. 

Our philosophy at STEMscopes is that students learn most efficiently when new 
content is introduced and taught in tandem with direct student experiences. This 
strategy is especially true for English language learners. In these cases, teachers are 
guided to attach new academic vocabulary to student experiences within the Explore 
activity. They are also encouraged to lead students to use their speaking, writing, and 
listening skills to communicate the content they are learning. Used together, all of 
these strategies help to address the needs of ELL students. STEMscopes lessons are 
written to meet the needs of English learners, and additional support for these students 
is provided throughout the lessons. Embedded ELD strategies are included in each 
scope to help teachers address the needs of English learners, as outlined in the CA ELD 
Standards and the CA Framework. Progressions for each ELD Standard are also included 
in the teacher Standards Alignment section of each scope so that student growth in 
each lesson and across the academic year can be monitored. You can find all these ELD 
embedded strategies and a full library of resources in the Teacher Toolbox.

ELDs Integration



Prior to engaging in the Evaluate assessments, students should return 
to the Graphic Organizers to review their understandings and draw final 
conclusions from information they have added during Elaborate (and 
Intervention and Acceleration).

ELABORATE 

Elaborate is next in the lesson cycle and is another time for the teacher to consider which 
students may need Intervention or Acceleration support. The Concept Review Game found 
in Explain is an interactive game that can be used to determine student grouping based on 
misconceptions after completing Explain but before differentiating in Elaborate. Returning to 
the graphic organizer is advised at this point to help support students’ ongoing collection of 
information, observations, and thoughts. 

As both practitioners and education academics, we place tremendous value on small-
group work and differentiation. Judicious selection of activities is extremely important for 
student success, understanding of the investigative phenomena, and integration of the 
three dimensions. Teachers should use a station rotation model (centers) to allow student 
groups to move through targeted activities. In this example, while one group works on an 
above-grade level Reading Science passage and question set about light reflection and how 
it is influenced by a convex vs. a concave surface, another group can engage with a digital 
simulation such as PhET: Simulation Practice to study how greenhouse gases and the ozone 
layer function to refract light and thus alter global temperatures or protect us from cosmic 
rays. A third works with the teacher via small-group direct instruction or journal review, while 
a fourth watches and responds to Science Today—Watch it! in order to see how prisms are 
made and how STEM professionals use the three dimensions in the scope to achieve the 
results they desire.  

Like Explain, Elaborate has more elements than can be used in a single school or district 
scope and sequence—using some of these elements as review later in the year or as 
homework are excellent ways to further expose students to the concept learned in the scope. 
Use of Intervention or Acceleration elements is also recommended for students who are 
struggling or are advancing beyond the boundaries of the clarification statement/assessment 
boundary, so that they too can benefit from differentiation during the Elaborate process.

EVALUATE 
The final element is Evaluate. Evaluate assessments can be supplemented with the 
Assessment Bank to create custom evaluation—these can serve as either formative 
assessments, summative assessments, or spiral review later on in the year, and may prompt 
further use of Explain or Elaborate resources to refresh students’ memories and strengthen 
mastery of the content. The one exception to this guideline is the use of the Claim-Evidence-
Reasoning assessment. This assessment ties directly to the investigative phenomena and 
should be used as the culminating assessment of the scope, since Claim-Evidence-Reasoning 
is a 21st-century three-dimensional argumentation-based assessment that reveals much 
more detailed insights into what a student knows and how deeply they know it than multiple 
choice or even open-ended response assessments.  

The Claim-Evidence-Reasoning assessment in Properties of Visible Light asks students to 
interpret a specific scenario: the use of glasses compared to goggles and how they relate to 
seeing underwater.



MISSION LOG & ACTION PLAN 
The final step is to take all the three-dimensional learning captured throughout the scope and 
apply it to the overarching anchoring phenomena and mission/mission log that culminates in 
the segment’s action plan. What are they still missing? What potential answers and solutions 
are beginning to emerge? What questions remain?

Teachers will then begin the 5E+IA lesson cycle anew with the next scope in the segment’s 
progression. Analysis of assessment data, lesson plan creation, and collaboration with 
other educators can be useful at this point in order to fine-tune the next scope’s learning 
goals and understand what additional support or acceleration students may need in the 
subsequent lesson.

Following this assessment, students can return to the investigative phenomena and through 
argumentation create an explanation for why the image underwater was blurry, how to fix it, 
and what the implications are for the broader real world.

Instructional Guide  
In this example, the teacher expands upon this to increase the rigor of the assessment 
by adding a rebuttal in which students can offer a counter-explanation via different 
interpretation of the evidence or different reasoning.

Students must interpret a data table of four sample students reading an ophthalmology eye 
chart underwater with and without goggles. Using the narrative and the data table, students 
create an initial claim about what goggles do to support or inhibit vision underwater.

Afterwards, they defend their claim with evidence drawn from the data table. The last step is 
reasoning, the use of scientific explanations and understanding of phenomena through the 
three dimensions to defend the claim and evidence.
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Segment Scopes Included in Segment Anchoring Phenomena Investigative Phenomena Example of Student Daily Phenomena

3rd Grade: Segment 1: 
Playground Forces

Electric and Magnetic Forces*

Objects and Motion

How can forces change the 
motion of objects on the 
playground?

Why does a balloon cause my hair to stick up?

What does it take to win at a game of tug-of-war?

Why do I feel a shock when I rub my feet across the carpet?

Does my weight or my strength help my team win the  
tug-of-war game?

8th Grade Integrated: 
Segment 4: 
Sustaining Local and  
Global Biodiversity

Human Impact on the Environment 
Introduction to Properties of Waves 
Modeling Waves Through Various Mediums
*Properties of Visible Light
Modeling Light Waves
Digital vs. Analog Signals

Earth, Sun, and Moon System (mentioned)
Natural Selection (mentioned)
Artifical Selection (mentioned)

How can interpreting 
waves be used to measure 
biodiversity?

How can the human population reduce the impact of carbon 
emissions into the atmosphere?

How can sound cause a glass to break when we can’t see or 
touch it?

The Sun is constantly undergoing explosions. On Earth, we 
see its light. Why do we not hear the Sun?

Why is it so blurry when I look underwater without goggles?

What causes rainbows?

Why don’t people use analog TVs very much anymore?

Other than plants, what organisms help reduce carbon 
emissions in the atmosphere? 

Why do loudspeakers make things shake?

Why do things sound different underwater than on land?

Why can’t someone else’s glasses help me see the way  
mine do?

How does a prism make a rainbow without rain?

Are AM radios different from FM radios? How?

Segments and Layered Phenomena

Scope Sample Performance Expectation Disciplinary Core Idea Science and Engineering Practice Crosscutting Concept Engineering, Technology, and the 
Application of Science

3rd grade: Segment 1: 
Electric and Magnetic Forces

3-PS2-3 
Ask questions to 
determine cause and effect 
relationships of electric 
or magnetic interactions 
between two objects not in 
contact with each other.

3-PS2-4 
Define a simple design 
problem that can be solved 
by applying scientific ideas 
about magnets.*

PS2.B (3): Types of Interactions 
Electric and magnetic forces between 
a pair of objects do not require that 
the objects be in contact. The sizes of 
the forces in each situation depend on 
the properties of the objects and their 
distances apart and, for forces between 
two magnets, on their orientation 
relative to each other.

Asking Questions and Defining Problems 
Ask questions that can be investigated 
based on patterns such as cause and effect 
relationships. (3-PS2-3).                              

Asking Questions and Defining Problems 
Define a simple problem that can be solved 
through the development of a new or 
improved object or tool. (3-PS2-4)

Cause and Effect 
Cause and effect relationships are 
routinely identified, tested, and used to 
explain change. (3-PS2-3)  

Connections to Engineering, 
Technology, and Applications of Science 
Interdependence of Engineering, 
Technology, and Applications of Science 
on Society and the Natural World

Scientific discoveries about the natural 
world can often lead to new and 
improved technologies, which are 
developed through the engineering 
design process. (3-PS2-4)

3-5-ETS1-1 
Define a simple design problem 
reflecting a need or a want 
that includes specified criteria 
for success and constraints on 
materials, time, or cost.

3-5-ETS1-2 
Generate and compare multiple 
possible solutions to a problem 
based on how well each is likely to 
meet the criteria and constraints of 
the problem.

3-5-ETS1-3 
Plan and carry out fair tests in which 
variables are controlled and failure 
points are considered to identify 
aspects of a model or prototype that 
can be improved.

8th Grade Integrated: 
Segment 4: 
Properties of Visible Light

MS-PS4-2 
Develop and use a model 
to describe that waves 
are reflected, absorbed, 
or transmitted through 
various materials.

PS4.B: Electromagnetic Radiation 
When light shines on an object, it is 
reflected, absorbed, or transmitted 
through the object, depending on the 
object’s material and the frequency 
(color) of the light. (MS-PS4-2)

The path that light travels can be traced 
as straight lines, except at surfaces 
between different transparent materials 
(e.g., air and water, air and glass) where 
the light path bends. (MS-PS4-2)

Developing and Using Models 
Develop and use a model to describe 
phenomena. (MS-PS4-2)

Structure and Function 
Structures can be designed to serve 
particular functions by taking into 
account properties of different 
materials, and how materials can be 
shaped and used. (MS-PS4-2)

3D Alignment

*Sample scope used for CA NGSS 3D Granular Alignment and Curriculum Overview: Lesson Experience 
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Scope Sample Performance Expectation 1 Evidence Statements Clarification Statement Assessment Boundary Performance Expectation 2

3rd grade: 
Segment 1: 
Electric and 
Magnetic Forces

3-PS2-3  
Ask questions to determine 
cause and effect relationships 
of electric or magnetic 
interactions between two 
objects not in contact with 
each other.

3-PS2-3
1.  Addressing phenomena of the natural world
 a.  Students ask questions that arise from observations of two objects not in 

contact with each other interacting through electric or magnetic forces, the 
answers to which would clarify the cause-and-effect relationships between:

  i.  The sizes of the forces on the two interacting objects due to the distance 
between the two objects.

  ii.  The relative orientation of two magnets and whether the force between the 
magnets is attractive or repulsive.

  iii.  The presence of a magnet and the force the magnet exerts on other objects.
  iv.  Electrically charged objects and an electric force.
2.  Identifying the scientific nature of the question
 a.  Students’ questions can be investigated within the scope of the classroom.

Examples of an electric force could 
include the force on hair from an 
electrically charged balloon and the 
electrical forces between a charged 
rod and pieces of paper; examples 
of a magnetic force could include 
the force between two permanent 
magnets, the force between an 
electromagnet and steel paper 
clips, and the force exerted by one 
magnet versus the force exerted by 
two magnets. Examples of cause and 
effect relationships could include 
how the distance between objects 
affects strength of the force and how 
the orientation of magnets affects the 
direction of the magnetic force.

Assessment is limited 
to forces produced 
by objects that can 
be manipulated by 
students, and electrical 
interactions are limited 
to static electricity.

3-PS2-4 
Define a simple design 
problem that can be solved 
by applying scientific ideas 
about magnets.*

8th Grade 
Integrated: 
Segment 4: 
Properties of 
Visible Light

MS-PS4-2 
Develop and use a model 
to describe that waves are 
reflected, absorbed, or 
transmitted through  
various materials.

MS-PS4-2
1. Components of the model
 a.  Students develop a model to make sense of a given phenomenon. In the 

model, students identify the relevant components, including:
  i. Light, including brightness (amplitude) and color (frequency).
  ii.   Various materials through which the waves are reflected, absorbed,  

or transmitted.
2. Relationships
 a.  In the model, students identify and describe the relationships between 

components, including: 
  i.  Waves interact with materials by being:
   1. Reflected
   2. Absorbed
   3. Transmitted
  ii.  Light travels in straight lines, but the path of light is bent at the interface 

between materials when it travels from one material to another.
3. Connections
 a.  Students use their model to make sense of given phenomena involving 

reflection, absorption, or transmission properties of different materials for 
light and matter waves.

 b.  Students use their model about phenomena involving light and/or matter 
waves to describe the differences between how light and matter waves 
interact with different materials.

 c.  Students use the model to describe why materials with certain properties are 
well-suited for particular functions (e.g., lenses and mirrors, sound absorbers 
in concert halls, colored light filters, sound barriers next to highways).

Emphasis is on both light and 
mechanical waves. Examples of 
models could include drawings, 
simulations, and written descriptions.

Assessment is limited to 
qualitative applications 
pertaining to light and 
mechanical waves.

Granular Alignment

Sample scopes used for CA NGSS 3D Granular Alignment and Curriculum Overview: Lesson Experience



Granular Alignment (Continued)
Evidence Statements Clarification Statement

3-PS2-4
1.  Identifying the problem to be solved
 a.  Students identify and describe a simple design problem that can be solved by 

applying a scientific understanding of the forces between interacting magnets. 
 b.  Students identify and describe the scientific ideas necessary for solving the 

problem, including:
  i.  Force between owbjects does not require that those objects be in contact with 

each other.
  ii.  The size of the force depends on the properties of objects, distance between the 

objects, and orientation of magnetic objects relative to one another.
2.  Defining the criteria and constraints
 a.  Students identify and describe the criteria (desirable features) for a successful 

solution to the problem.
 b.  Students identify and describe the constraints (limits), such as:
  i. Time
  ii. Cost
  iii. Materials

Examples of problems 
could include constructing 
a latch to keep a door shut 
and creating a device to 
keep two moving objects 
from touching each other.

Sample scopes used for CA NGSS 3D Granular Alignment and Curriculum Overview: Lesson Experience
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Less More
Focus on delivering disciplinary core ideas 
to students, neatly organized by related 
content topics; making sense of phenomena 
and designing solutions to problems are 
used occasionally as engagement strategies, 
but are not a central part of student learning.

Engaging all students with phenomena and 
problems that are meaningful and relevant; 
that have intentional access points and 
supports for all students; and that can be 
explained or solved through the application of 
targeted grade-appropriate SEPs, CCCs, and 
DCIs as the central component of learning.

More as Evident in STEMscopes CA NGSS

The STEMscopes CA NGSS 3D curriculum expands the breadth of NGSS with segments and a 
phenomena-driven approach, connecting SEPs and CCCs to three-dimensional instruction 
and learning. STEMscopes’ segments introduce a centralized Anchoring Phenomena, 
connected to a set of Performance Expectations (PEs) that follow a coherent storyline. Each 
scope (lesson) within the segment begins with a sample Student Wondering of Phenomena. 
This thought-provoking question serves as a model for the type of questions we want 
students to formulate as they interact with relevant and meaningful phenomena. Investigative 
Phenomena, found in the Engage section, include activities tied to interrelated concepts that 
help students develop meaningful translations of science knowledge. Throughout the scope, 
students are involved in hands-on experiences with everyday phenomena.

Less More
Making sense of phenomena and designing 
solutions to problems separated from 
learning (e.g., used only as an engagement 
tool to introduce the learning, only loosely 
connected to a disciplinary core idea, or used 
as an end of unit or enrichment activity).

Students using appropriate SEPs and CCCs 
(such as systems thinking and modeling) to 
make sense of phenomena and/or to design 
solutions to give a context and need for the 
ideas to be learned.

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D is designed to support all three dimensions as students move 
through each scope. The scopes are aligned with DCIs and embedded with SEPs and CCCs, as 
laid out in the NGSS foundation boxes. Our PEs, driven by the three dimensions, are designed 
so students can practice being a scientist and engineer, while exploring universal themes 
across multiple disciplines.

Primary Evaluation of Essential Criteria (PEEC) for Next Generation Science Standards Instructional Materials Design

Innovation #1 
Making Sense of Phenomena and 
Designing Solutions to Problems

Summary: Making sense of phenomena or designing solutions to 
problems drives student learning.



Less More
Instructions for students to “design 
solutions” as a step-by-step directions-
following exercise.

Students learning aspects of how to design 
solutions while engaged in the design process.

More as Evident in STEMscopes CA NGSS

STEMscopes’ Engineering Solutions Explore activities engage students in the Engineering 
Design Process (EDP), as identified in the NGSS integrated standards. Students are instructed 
to design solutions to real-world problems, guided by the design process. Students are also 
prompted regularly in the Mission Action Plan to design solutions for a successful Mission.

Less More
Only talking or reading about phenomena or 
how other scientists and engineers engaged 
with phenomena and problems. 

Students experiencing phenomena directly 
or through rich multimedia.

More as Evident in STEMscopes CA NGSS

Investigative Phenomena in each scope is connected to a multimedia visual so students 
can make more meaningful connections to phenomena. Along with hands-on experiences, 
digital simulations and games also help students understand the phenomena or problem 
being explored.

Less More
Leading students to just getting the “right” 
answer when making sense of phenomena.

Using student sense-making and solution-
designing as a context for student learning 
and a window into student understanding of 
all three dimensions of the standards. 

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D provides multiple opportunities for teachers to observe students’ 
thought progressions and understanding as they move through all three dimensions.
Students are introduced to the Anchoring Phenomena and Mission Briefing before they 
begin the mission. While they navigate through the associated scopes, students are 
prompted to reflect on the knowledge and concepts they learned and how it will help them 
solve the mission. Within the scope, all three dimensions are braided together seamlessly, 
where students practice the SEPs, understand the DCIs, and utilize the CCCs for universal 
learning. The 5E method of teaching, as created by Roger Bybee, is practiced for appropriate 
learning progressions of the concept being taught. Intervention (I) and Acceleration (A) 
pieces are additionally provided within each scope.

Primary Evaluation of Essential Criteria (PEEC) for Next Generation Science Standards Instructional Materials Design



Less More
Using science practices and crosscutting 
concepts only to serve the purpose of 
students acquiring more DCI information.

Careful design to build student proficiency in 
all three dimensions of the standards.

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D is built on the 5E+IA method of teaching, where student learning is 
intentionally designed to scaffold the three dimensions. From accessing prior knowledge, to 
exploring phenomena and making interdisciplinary connections, lessons build proficiency 
across all three dimensions of the standards.

Less More
Teachers only posing questions that have 
one correct answer.

Teachers posing questions that elicit the 
range of student understanding. Students 
discussing open-ended questions that 
focus on the strength of evidence used to 
generate claims.

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D provides teachers with question prompts and strategies designed to 
elicit open-ended student responses and promote deeper questioning. We provide questions 
not only focused on the DCI, but also connected to the SEPs and CCCs. In the Evaluate section 
of each scope, students have the opportunity to show their learning through Open-Ended 
Response questions and Claim Evidence Reasoning prompts. Under the Explore section, 
STEMscopes’ Engineering Solution element allows students to solve problems in open-ended 
scenarios. Students design their own experiments and formulate questions in our Inquiry 
Investigation element. Communicate Science is another element included in the Explain 
section, where students convey how they are making meaning of the science being explored.

Innovation #2 
Three-Dimensional Learning 

Summary: Student engagement in making sense of phenomena and 
designing solutions to problems requires student performances that 
integrate grade-appropriate elements of the SEPs, CCCs, and DCIs in 
instruction and assessment. 
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Less More
Administering additional assessments 
during instruction (e.g., vocabulary checks) 
that lack a clear feedback process to monitor 
and/or move student experiences to meet 
targeted learning goals. 

Formative assessment processes embedded 
into instruction to capture changes in student 
thinking over time and adjust instruction.

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D provides a variety of formative assessments for teachers, from 
measuring students’ prior knowledge to assessing student performance with a Claim-
Evidence-Reasoning (CER) task. Students are given multiple avenues to demonstrate how 
their thinking has changed over time within each scope. Beginning with the Investigative 
Phenomena, students create personalized mental models of the phenomena before, during 
and after instruction. Formative CERs allow students to practice making claims while using 
evidence to support those claims throughout the scope.

Less More
Assessments that focus on one dimension at a 
time and are mostly concerned with measuring 
students’ ability to remember information.

Assessments within the instructional materials 
reflect each of the three distinct dimensions of 
science and their interconnectedness.

More as Evident in STEMscopes CA NGSS

Assessments in STEMscopes CA NGSS 3D cover all three dimensions. We offer formative and 
summative CERs, multiple choice questions, open-ended response, and other assessment 
forms in all three dimensions.
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Less More
Students learning the three dimensions in 
isolation from each other, i.e.:

• A separate lesson or unit on science 
process/methods followed by a later 
lessons or units focused on delivering 
science knowledge.

• Including crosscutting concepts only 
implicitly, or inside bars with no attempt to 
build student proficiency in utilizing them.

• Rote memorization of facts and 
terminology; providing discrete facts 
and concepts in science disciplines, with 
limited application of practice or the 
interconnected nature of the disciplines.

• Prioritizing science vocabulary and 
definitions that are introduced before (or 
instead of) students develop a conceptual 
understanding.

Integrating the SEPs, CCCs, and DCIs in ways 
that instructionally make sense, as well as 
inform teachers about student progress 
toward the performance expectations, 
including:

• Students actively engaged ins cientific 
practices to develop an understanding of 
each of the three dimensions.

• CCCs are included explicitly, and students 
learn to use them astools to make sense 
of phenomena and make connections 
across disciplines.

• Facts and terminology learned as 
needed while developing explanations 
and designing solutions supported by 
evidence-based arguments and reasoning. 

More as Evident in STEMscopes CA NGSS

In STEMscopes CA NGSS 3D, the SEPs, CCCs, and DCIs are integrated throughout our scopes. 
SEPs and CCCs are identified explicitly and students are actively engaged in the scientific 
practices. Teachers are provided grade-level appropriate rubrics to evaluate student 
performance and determine progression towards proficiency of each SEP and CCC. These 
can be utilized for grade reporting and for teacher-student-parent conferences per segment. 
Students use CERs to develop evidence-based arguments and reasoning for use after many 
Explore activities as formative assessments and as a summative assessment in the Evaluate 
section of the scope.
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Less More
Building on students’ prior learning only for 
the DCIs.

Building on students’ prior learning in all 
three dimensions.

More as Evident in STEMscopes CA NGSS

Teachers can utilize the Accessing Prior Knowledge element and build upon students’ 
preconceptions before students explore the phenomena or develop solutions to problems. 
Our CCC and SEP Scoring Rubrics and Inventory of Skills are used to track students’ 
progress from year to year and build upon their prior learning.

Less More
Little to no support for teachers to reveal 
students’ prior learning.

Explicit support to teachers for 
identifying students’ prior learning and 
accommodating different entry points, and 
describes how the learning sequence will 
build on the prior learning.

More as Evident in STEMscopes CA NGSS

Teachers can use the element, Accessing Prior Knowledge, within each scope to identify 
students’ prior learning. Additional resources, such as Teacher Background, are given so 
students have different entry points to the learning. Our CCC and SEP Scoring Rubrics and 
Inventory of Skills are used to track students’ progress from year to year to build upon their 
prior learning.

Innovation #3 
Building K-12 Progressions 

Summary: Students’ three-dimensional learning experiences are 
designed and coordinated over time to ensure students build 
understanding of all three dimensions of the standards, nature of 
science concepts, and engineering as expected by the standards.

a. Building the Three Dimensions 

Primary Evaluation of Essential Criteria (PEEC) for Next Generation Science Standards Instructional Materials Design



Less More
Assuming that students are starting from 
scratch in their understanding.

Explicit connections between students’ 
foundational knowledge and practice from 
prior grade levels.

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D provides an element in the Engage section called the Hook, 
where teachers can identify student connections to their foundational knowledge and 
practice from prior learning. Progression charts are provided in the Standards Alignment 
element to show teachers where students are coming from and where they are going 
within the three dimensions.

Less More
Students engaging in the SEPs only in 
service of learning the DCIs engaged with 
phenomena and problems.

Students engaging in the SEPs in ways 
that not only integrate the other two 
dimensions, but also explicitly build student 
understanding and proficiency in the SEPs 
over time.

More as Evident in STEMscopes CA NGSS

Every scope or unit was created with SEPs and exploration integration. The SEPs are used so 
that students practice science and engineering, as described by the NGSS standards, when 
exploring the DCIs.

Less More
CCCs marginalized to callout boxes, 
comments in the margins, or are implicit and 
conflated with the other dimensions and 
therefore do not progress over time. 

Students learn the CCCs in ways that not 
only integrate the other two dimensions, but 
also explicitly build student understanding 
and proficiency in the CCCs over time.

More as Evident in STEMscopes CA NGSS

The CCCs are explicitly interwoven in each scope within the Explore activity and Explain 
sense-making session with the teacher. Our CCC Anchor Charts in the Teacher Toolbox allow 
teachers to track examples of CCCs as they move through the scopes. Identified CCCs within 
a scope can also be evaluated through teacher-friendly prompts and rubrics to measure 
student learning of a particular CCC.
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Less More
Presenting engineering design and the nature 
of science disconnected from other science 
learning (e.g., projects that do not require 
science knowledge to complete successfully, 
or an intro unit on the nature of science).

Engaging all students in learning experiences 
that connect engineering design and the 
nature of science with the three dimensions 
of the NGSS; not separated from science DCIs.

More as Evident in STEMscopes CA NGSS

Engineering design is integrated into each of the identified engineering scopes where 
students design solutions to problems. In addition, the nature of science is connected to all 
the scopes through explicit connections identified in each lesson.

Less More
Presenting engineering design and/or 
nature of science in a hit or miss fashion, 
i.e. they are made apparent to students, 
but there is no coherent effort to coordinate 
or improve student understanding or 
proficiency over time.

Both engineering design and nature of 
science are thoughtfully woven into the 
three-dimensional learning progressions 
so that students receive support to develop 
their understanding and proficiency.

More as Evident in STEMscopes CA NGSS

Students utilize the engineering design process to seamlessly explore the identified DCIs 
using the CCCs. In addition, students also recognize how the nature of science standards 
connects to their investigation or engineering design in each lesson.

Less More
Including teacher support that focuses 
only on the large grain size of each 
dimension rather than digging down to the 
element level (e.g. the SEP “Analyzing and 
Interpreting data”rather than the grade 3–5 
element of the same practice “Analyze data 
to refine a problem statement or the design 
of a proposed object, tool, or process.”)

Including teacher support that clearly 
explains out how the elements of the 
practices are coherently mapped out over the 
course of the instructional materials program.

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D is rooted in the element level of each of the DCIs, SEPs, and CCCs. 
STEMscopes CA NGSS 3D was created based on those elements and they are identified in 
the Standards section of the curriculum on the Essentials page for each scope.

b. Embedding Engineering Design and the Nature of Science

Primary Evaluation of Essential Criteria (PEEC) for Next Generation Science Standards Instructional Materials Design



Less More
Introducing students to ideas about 
engineering design or the nature of science, 
but not expecting students to retain or apply 
this information.

Measuring student learning in relation to 
engineering design and the nature of science 
across a system of assessments.

More as Evident in STEMscopes CA NGSS

In STEMscopes CA NGSS 3D, students are engaged with Engineering Design Solutions 
throughout the curriculum. Each segment provides students the opportunity to participate 
in an Action Plan as a performance task.

Less More
Teacher support that only explains the 
importance of the nature of science and 
engineering design without a plan for 
scaffolding student understanding  
and application.

Teacher support that explains how 
engineering design and the nature of science 
are coherently mapped out over the course 
of the instructional materials program.

More as Evident in STEMscopes CA NGSS

Teachers receive an instructional guide that explains how engineering is tightly embedded 
within the program, and identifies ways to call out the Nature of Science standards for 
connection and relevance of science.

Primary Evaluation of Essential Criteria (PEEC) for Next Generation Science Standards Instructional Materials Design



Less More
Science learning is isolated from 
related learning in mathematics 
and English language arts.

Engaging all students in science learning experiences 
that explicitly and intentionally connect to mathematics 
and English language arts learning in meaningful, real-
world, grade-appropriate, and substantive ways and 
that build broad and deep conceptual understanding in 
all three subject areas.

More as Evident in STEMscopes CA NGSS

Students will be able to connect their learning of science to math and English language arts 
within Math Moments, STEMscopedia, Picture Vocabulary, and Linking Literacy. Students 
can also explore the Common Core Math and ELA standards through the leveled Reading 
Science and Math Connections elements.

Innovation #4 
Alignment with English Language 
Arts and Mathematics

Summary: Students engage in learning experiences with explicit 
connections to and alignment with English language arts (ELA) 
and mathematics.
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Innovation #5 
All Standards, All Students

Summary: Science instructional materials support equitable access 
to science education for all students.

Primary Evaluation of Essential Criteria (PEEC) for Next Generation Science Standards Instructional Materials Design

Less More
Materials including 
separate lessons or 
activities for students 
with different language or 
abilities as the only support 
for these learners.

Instructional materials create learning experiences that 
students with diverse needs and abilities can connect to 
and use to make progress toward common learning goals 
through a variety of student approaches within the same 
learning sequence.

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D provides learning experiences that meet students with diverse 
backgrounds in order to localize and regionalize content. Each scope also provides 
instructional Interventions and Accelerations to support students with a variety of abilities, 
so learning and progression is a common goal.

Less More
Use of flashy phenomena as 
an interesting hook with the 
assumption that all students 
will find that compelling.

Inclusion of phenomena and problems that are relevant 
and authentic to a range of student backgrounds and 
interests, with supports for modifying the context to 
meet local needs and opportunities for students to make 
meaningful connections to the context based on their current 
understanding, personal experiences, and  
cultural background.

More as Evident in STEMscopes CA NGSS

Students uncover a variety of phenomena in STEMscopes CA NGSS 3D. Anchoring 
Phenomena introduces each scope within a segment, proposing a real-world scenario that 
interconnects the scopes. Each scope also includes Investigative Phenomena that propels 
student inquiry. Our phenomena and problems are chosen to represent everyday survival 
and life for all students.



Less More
Materials providing limited 
ways of meeting learning 
goals, such as reading 
about topics, listening to 
lectures and note-taking, and 
following written or oral labs.

Materials engaging the SEPs, CCCs, and DCIs as access 
points and diverse ways for students to learn (e.g., students 
using the practice of argumentation and evidence-
based discourse to develop scientific understanding; 
students developing and using modeling to make sense 
of phenomena and problems as well as make thinking 
visible in ways that are less dependent on English language 
proficiency). Materials leverage the active components of 
the dimensions to provide students with ways to drive their 
own learning experiences, and identify and capitalize on 
opportunities for active learning.

More as Evident in STEMscopes CA NGSS

There are many ways that students can use the SEPs, CCCs, and DCIs to access the 
curriculum and create relevant and personalized learning. Students will access and utilize 
science and engineering principles in a variety of ways to help them explore and explain 
each of the practices and crosscutting concepts. Students can capitalize on their own 
learning by using specific callouts and exploring Acceleration activities and additional 
reading recommendations.

Less More
Materials focus only on 
helping students learn and 
remember “the right answer.”

Materials help students learn the requisite information 
while also growing students’ ability to see themselves as 
scientists and engineers by providing students multiple 
opportunities to make their thinking visible, revisiting 
ideas, and engaging in scientific discourse with peers.

More as Evident in STEMscopes CA NGSS

Students engage in scientific discourse through our Explore activities, Communicate Science, 
and by thinking visibly through our CERs. Students also can see themselves as scientists or 
engineers in the diverse array of role models displayed within our Science Spotlight, Science 
Today, and Career Connection elements.
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Less More
Teacher materials that 
only offer minimal or non-
context specific support 
for differentiation.

Teaching materials that include:

• Appropriate reading, writing, listening, and/or speaking 
alternatives (e.g., translations, picture support, graphic 
organizers, etc.) for students who are English learners, have 
special needs, or read well below the grade level.

• Extra support (e.g., phenomena, representations, tasks) for 
students who are struggling to meet the targeted expectations.

• Extensions for students with high interest or who have 
already met the performance expectations to develop deeper 
understanding of the practices, disciplinary core ideas, and 
crosscutting concepts.

• Support for how to engage students in ownership of their learning. 

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D provides teachers and students with leveled reading called Reading 
Science, found in the Elaborate section of each scope. Alongside various activities and 
reading components are graphic organizers, open-ended response questions, multiple choice 
questions, picture vocabulary, and a concept review game. Targeted interventions are also 
provided for students who need additional support to meet the standards and PEs. In the 
Accelerate section, Extensions give students, who have met the expectations of the standards, 
opportunities to develop a deeper understanding of the standards. STEMscopes CA NGSS 
3D provides CERs for students to own their thinking and learning, as well as Science Today, 
Career Connections, and Science Art to make science relevant.

Less More
Teacher materials that 
focus on delivering 
information to students 
without providing 
support to help teachers 
value and build on 
the experiences and 
knowledge that students 
bring to the classroom.

Teacher materials that include suggestions for how to connect 
instruction to the students’ home, neighborhood, community 
and/or culture as appropriate, and provide opportunities for 
students to connect their explanation of a phenomenon and/
or their design solution to a problem to questions from their 
own experience and meaningful components of their own 
contexts. Teacher materials provide suggestions for how to 
support students’ through multiple approaches to problems 
and phenomena. 

More as Evident in STEMscopes CA NGSS

STEMscopes CA NGSS 3D provides an element called Connections Outside the Classroom that 
helps students connect science to their home, neighborhood, and community.
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STEMscopes CA NGSS 3D Training and Professional Development 
STEMscopes believes that the most important element schools can control to promote 
student success is the quality of instruction. Students flourish when teachers deeply 
understand the content, STEM teaching best practices, and the use of the instructional 
resources available to them.  

Our trainings are divided into Product Trainings, which help teachers master the use of 
STEMscopes products, and Best Practices Trainings, agnostic professional development that 
helps both new and veteran teachers apply STEM best practices and deeply understand the 
Next Generation Science Standards in order to craft activities, assessments, and meaningful 
lessons. All trainings can be customized to meet specific school and district initiatives. 

STEMscopes CA NGSS 3D Product Training includes instructor-guided exploration of the 
curriculum’s features, resources, and navigation. In addition, teachers have the opportunity 
to actively engage in a hands-on activity to model preparation, setup, facilitation, 
questioning, journaling, and eliciting of everyday phenomena. Not only do these trainings 
help teachers feel more comfortable using STEMscopes CA NGSS 3D, but they have also been 
demonstrated to support higher levels of student achievement based on increased fidelity of 
use of STEMscopes.

We invite you to review our research at 
stemscopes.com/case_studies.



Trainings are provided in a variety of formats—face-to-face, self-paced online course, 
recorded webinars, and live webinars—to best suit teacher schedules and needs. Your local 
STEMscopes account manager can share more information with you about setting up a 
customized training for your school or district.

Best Practices trainings can be used to enhance teaching practices unique to STEM. From 
understanding the use of the three dimensions to integrating technology in the classroom, 
these best practices form the cornerstone of the STEM classroom, distinguishing it from a 
science classroom. These trainings are outlined below:

Cultivating Scientific Investigations 

Engaging Students in Project Based Learning 

Developing Engineering Solutions 

Environmental Literacy 

Facilitating Student Questions and Checking for Understanding 

Response to Failure and Addressing Student Misconceptions 

Always Time for Science 

Understanding and Implementing CER 

Understanding the NGSS: 3D Learning 

Using Literacy and Writing Elements to Strengthen Science Understanding 

Using Cooperative Learning for Student Success 

Engaging Students in Discourse and Argumentation 

Integrating Technology 

Understanding the 5E + Intervention / Acceleration Learning Cycle
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Visit 
stemscopes.com/stempreview 

and unlock the STEMscopes CA NGSS 3D digital curriculum!

Select California and your organization to identify your 
STEMscopes account manager. Contact your account manager 

to request comprehensive access and find everything you 
need to engage your students in the world of STEM. If you 

have been in contact with your account manager, you may 
have previously received digital access.

We encourage you to log in and access the 8th grade 
Integrated scope, Properties of Visible Light, to fully appreciate 
the depth of the lesson experience walkthrough found in the 

Lesson Experience tab in this Curriculum Overview binder.

Welcome to 21st-century phenomena-driven, granularly 
aligned STEM curriculum: STEMscopes CA NGSS 3D!


