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OVERVIEW 

The Oklahoma Academic Standards for Science describe the specific areas 

of student learning that are considered the most important for proficiency in 

the discipline at a particular grade level and provide a basis for the 

development of local curricula and statewide assessments. The Oklahoma 

Academic Standards were informed by A Framework for K-12 Science 

Education (National Research Council, 2012), Benchmarks for Science 

Literacy (American Association for the Advancement of Science, 1993), The 

Next Generation Science Standards (2013), and the Oklahoma Priority 

Academic Students Skills for Science (Oklahoma State Department of 

Education, 2011).  

LEARNING PROGRESSIONS 

The Framework for K-12 Science Education (National Research Council, 2012), 

emphasizes the need for students to have repeated experiences, in every grade, 

with increasing sophistication across the grade levels. These opportunities allow 

students to continually build upon and revise their knowledge and abilities. “The 

goal is to guide their knowledge toward a more scientifically based and coherent 

view of the natural sciences and engineering, as well as of the ways in which 

they are pursued and their results can be used.” (NRC, A Framework for K-12 

Science Education, 2012)  

 

 

THREE DIMENSIONS OF SCIENCE INSTRUCTION 

The Oklahoma Academic Standards for Science are 

designed to address the rich and complex nature of 

science learning: the processes of thinking about, 

analyzing, and using science and engineering 

information, the fundamental concepts that are 

relevant to all subject areas, and the content that is 

unique to individual subject areas. 

In the standards, three dimensions are referred to as: 

1. Science and Engineering Practices: 

They represent the major practices that 

scientists and engineers use, practices that 

require both skill and knowledge. 

2. Disciplinary Core Ideas: 

There are three major domains; Physical 

Science, Life Science, and Earth and Space 

Science. 

3. Crosscutting Concepts: These connect ideas 

across all science disciplines. This is how 

Scientists and Engineers think. 

 

When students have learning experiences that include 

each dimension in the context of the others, they are 

able to fully develop the skills and understandings 

associated with real science. 
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THREE DIMENSIONAL LEARNING 

DIMENSION 1: SCIENCE AND ENGINEERING PRACTICES 

Dimension 1 describes (1) the major practices that scientists employ as they investigate and build models and theories about the 

world, (2) a key set of engineering practices that engineers use as they design and build systems. Here, we use the term “practices” 

in place of “skills” to emphasize that engaging in scientific investigation requires both skill and knowledge that is specific to each 

practice. (NRC, A Framework for K-12 Science Education, 2012) 

DEMENSION 2: DISCIPLINARY CORE IDEAS 

The continuing expansion of scientific knowledge makes it impossible to teach all the ideas related to a given discipline in explicit 

detail during the K-12 years. We need to ensure we are preparing our students with sufficient core knowledge so that they can later 

continue to acquire additional information on their own. An education focused on a limited set of ideas and practices in science and 

engineering should enable students to evaluate and select reliable sources of scientific information, and allow them to continue 

their development well beyond their K-12 school years as science learners, users of scientific knowledge, and perhaps also as 

producers of such knowledge. (NRC, A Framework for K-12 Science Education, 2012) 

DEMSION 3: CROSSCUTTING CONCEPTS 

Crosscutting concepts provide a connective structure that supports students’ understanding of science as disciplines and that 

facilitates students’ comprehension of the phenomena under study in particular disciplines. The crosscutting concepts also aid in 

students organizational framework for connecting knowledge from various disciplines into a coherent and scientifically-based view 

of the world. Explicit reference to the concepts, as well as their emergence in multiple disciplinary contexts, can help students 

develop a cumulative, coherent, and usable understanding of science and engineering. (NRC, A Framework for K-12 Science 

Education, 2012) 
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Science and Engineering Practices 
The Science and Engineering Practices describe the major practices that scientists employ as they 

investigate and build models and theories about the world and a key set of engineering practices 

that engineers use as they design and build systems. The term “practice” is used instead of the term 

“process” to emphasize that scientists and engineers use skill and knowledge simultaneously, not in 

isolation. The eight science and engineering practices are: 

 

1. Ask questions and define problems 

2. Develop and use models 

3. Plan and conduct investigations 

4. Analyze and interpret data 

5. Use mathematical and computational thinking 

6. Construct explanations and design solutions 

7. Engage in scientific argument from evidence 

8. Obtain, evaluate, and communicate information 

Each Performance expectation integrates one of the above Science and Engineering Practices with a 

Disciplinary Core Idea in Science. The integration of Science and Engineering Practices with science 

content represents a shift from previous science standards in Oklahoma, giving the learning context and 

allowing students to utilize scientific reasoning and critical thinking to develop their understanding of 

science.     

Taken from the Oklahoma State Department of Education Science Standard Document 
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Source: 

https://www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.p

dfhttps://www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep

.pdf  

The Engineering Design Process is a simple process that is easy for students to use and understand. This process can be started at any point, 

move back and forth between steps, or repeat the cycle. Students are engaged in different activities at each point. Here is an overview of 

each step: 

ASK: What is the problem?  

RESEARCH: How have others approached it? What are your constraints? 

IMAGINE: What are some solutions? Brainstorm ideas. Choose the best one. 

PLAN: Draw a diagram. Make lists of materials you will need. 

CREATE: Follow your plan and create something.  

TEST: Test it out! Try out the design solution and see if it works. 

IMPROVE: What works? What doesn't? What could work better? Modify your design to make it better. Test it out! 

Engineering Design Poster 

 

https://www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.pdfhttps:/www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.pdf
https://www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.pdfhttps:/www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.pdf
https://www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.pdfhttps:/www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.pdf
https://www.teachengineering.org/EDPhandout&2posters_tedl_2015Sep.pdf
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Source: Bybee, Rodger W., author. The BSCS 5E Instructional 

Model : Creating Teachable Moments. Arlington, Virginia :NSTA 

Press, 2015. 

The 5E Model is an instructional model based on the constructivist model, which states that learners construct or 

build new ideas off of those they previously had. Each of the 5Es describes a phase of learning and can be used with 

any age student, including adults. The BSCS 5E Instructional Model lets you think about an integrated instructional 

unit. The lesson is your basic unit of instruction, but with the new Oklahoma Academic Standards for Science, the 

5E Model allows you to translate your lessons into classroom instruction with a sequence of integrated instructional 

activities.  
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Making Cross-Curricular Connections 

Speaking and Listening 

*Links to new ELA Standards coming soon 

Math 

*Links to new Math Standards coming soon 

Literacy Connections 

Unit 1 (Converting Energy) Day Light, Night Light By Franklyn M Bradley, Solar Power By Joseph Sherman, Light: From Sun to Bulbs By Christopher 

Cooper, Light and Sound By Dr. Mike Glodsmith, Flick a Switch: How Electricity Gets to Homes By Barbara Seuling 

Unit 2 (Motion) - Forces: Science All Around Me by Karen Bryant-Mole, Forces and Motion: From Push to Shove by Christopher Cooper, Force and Motion: 

Laws of Movement by Don Nardo  

Unit 3 (Organisms) Ducks Don’t Get Wet. Augusta Goldin, Fish Faces. Norbert Wu. Henry Holt and Company, How Do Animals Adapt? Bobbie Kalman 

Unit 4 (Information Transfer) Brainstorm! The Stories of Twenty American Kid Inventors. Tom Tucker  

Unit 5 (Earth’s Features) If You Find a Rock by Peggy Christian, Harcourt, 2000, Rachel: The Story of Rachel Carson by Amyh Ehrlich, Silver Whistle, 

2003, The Top of the World: Climbing Mount Everest by Steve Jenkins, Houghton Mifflin, 1999,  

 Fossils Tell of Long Ago. Aliki 

Unit 6 (Human-Environment Interactions) - Oil Spill! By Melvin Berger, Aliens from Earth: When Animals and Plants Invade Other Ecosystems. 

Mary Batten 
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Domain Comparison Chart 

The Oklahoma Academic Standards (OAS) for Science are divided into 3 Domains. These are Physical Science, Earth and Space 

Science, and Life Science. These Domains are then further divided into 11 Disciplinary Core Ideas which progress throughout all grade 

levels. The chart below explains the vertical alignment of the Domains and DCIs for Kindergarten through Fifth Grade. 

Domain Earth And Space Physical Science Life Science 

DCI ESS1 ESS2 ESS3 PS1 PS2 PS3 PS4 LS1 LS2 LS3 LS4 
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Kindergarten  K K  K K  K    

First Grade 1  1    1 1  1  

Second Grade 2 2  2     2  2 

Third Grade  3 3  3   3 3 3 3 

Fourth Grade 4 4 4   4 4 4    

Fifth Grade 5 5 5 5 5 5  5 5   

 

 



 
Page 11 

Fourth Grade Unit Scope and Sequence 

Month District Unit Domain Disciplinary Core 
Idea (DCI) 

Focus 
Standard(s) 

Unit Description 

August-
September 

1 Physical 
Science 

Converting 
Energy 

PLTW Module 

4-PS3-2 

4-PS3-4 

4-PS4-1 

In this unit, students will make observations and 
carry out simple investigations whereby they 

observe phenomenon that allow them to see that 
energy exists and is transferred within a system. 
Students will plan and carry out investigations on 
colliding objects and utilize their observations to 

begin to explain how energy works in that system. 
Students should be able to explain using models 
that energy can be transferred between objects. 

Students should also plan and carry out 
investigations on objects that product sound in 

order to determine a pattern that vibrations 
accompany sound.  

October 2 Physical 
Science 

Motion 4-PS3-1 

4-PS3-3 

In this unit, students will plan and conduct 
investigations to provide evidence that the speed of 

an object is related to the energy of that object. 
Students will observe objects moving at different 
speeds and colliding with stationary objects. As 

students observe the effects of the collisions they will 
likely begin to ask questions to consider why this is 

happening and what patterns they see emerge. 
Students should record their observations and 
construct an explanation, from observational 

evidence, that an object with a greater speed has 
more energy than an object with lesser speed. 

Finally, students should use a model to communicate 
that objects with greater energy transfer some of the 

energy to the object with lesser energy within the 
system and being to predict outcomes in the changes 

of speed and energy of objects after they collide.  

November-
December 

3 Life Science Organisms 4-LS1-1 

4-LS1-2 

4-LS4-2 

In this unit, students will extend their 
understanding of the structure and function of 

animal parts to include animal senses as animal 
senses represent a behavior structure that guide 
animals and can help them survive. Students will 
investigate how senses like sight and touch work 
to collect information. They will create diagrams 

explaining their understanding of how that 
information might be transferred and the parts of 
the system that might be impacting this process.  
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January-
February  

4 Physical 
Science 

Information 
Transfer 

4-PS4-3 In this unit, students will discuss different ways to 
send information to someone and identify patterns 
in that system. Students will also research digital 
inventions to discover how they work and should 

be able to determine that information can be 
transferred over long distances. Through this 

research, students should observe that 
information can be stored for future use and be 

able to generate a pattern to communicate 
information. Students could make and use a code 

for letters to communicate with each other.  

March 5 Earth and 
Space 

Science 

Earth’s 
Features 

4-ESS1-1 

4-ESS2-1 

4-ESS2-2 

In this unit students will be given an opportunity to 
analyze rock formations in order to identify patterns 

which can be used as evidence to support 
explanations that Earth’s landscapes (surface 

features) change over time. Students can use the 
location of fossils in rock layers relative to other rock 

layers to begin to explain when those rock layers 
were formed. Students should obtain, record, and 

interpret data related to the mechanisms that cause 
changes in land formations over time. Students 

should also plan and conduct simple investigations to 
explore the effects variables like wind speed, water 
movement, freezing and melting, and vegetation of 

areas have on landforms.  

April-May 6 Earth and 
Space 

Science 

Human 
Interactions 

4-ESS3-1 

4-ESS3-2 

In this unit, students will develop and use models 
to understand the relationships between the use of 

resources and the effects on the environment. 
Students should be able to use evidence to 

communicate the pros and cons of using different 
resources for energy. Students should also 

research and discuss possible solutions that could 
minimize the impact of these hazards on human 
life and be able to construct different possible 

solutions and compare the effectiveness of these 
solutions.  
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FRAMEWORK 

 
Grade 4: OVERVIEW 
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 The Oklahoma State Department of Education is excited to announce the release of the first resources being offered through the Oklahoma 

Academic Standards Science Frameworks. The Science Frameworks represent curricular resources developed by Oklahoma teachers to help 

teachers translate standards into classroom practice. The Framework Overviews represent how a group of Oklahoma teachers, at a given grade 

level, might bundle performance expectations/standards found in the Oklahoma Academic Standards for Science.1 Bundling is how teachers 

would group performance expectations/standards for the purpose of developing instructional units of study.  

 
Once bundled, the Science Framework writers were then charged with completing four categories of information that coincided with the bundle 
of performance expectations/standards. The categories provide insight into how the Science Framework writers collaborated to begin to translate 
standards into classroom instruction.  The guidance provided in the categories does not represent a directive to teachers, schools or districts for 
classroom instruction and should not be viewed as such.  
 
The Oklahoma State Department of Education would like to say a special thank you to the Oklahoma educators who participated in developing 

the Oklahoma Science Framework Overviews and to Quentin Biddy, the project director. 

 
 
“The vision of the Overviews is to provide a resource for teachers that encourages them to embrace the new standards 
and implement them effectively in their classrooms. The suggestions provided by the frameworks project do not have 
to be implemented exactly as they are written and are not required to be a successful teacher, but serve as a guide to 
setting up effective lessons that will help students meet the necessary levels of success in a science classroom.” - 
Oklahoma Science Framework Project Writer 

 
  

                                                 
1 Download the Oklahoma Academic Standards for Science at http://sde.ok.gov/sde/science. 

Science Framework Writers 

Solomon Bayouth Megan Cannon Wendy Howard Jenny Thompson 
Elizabeth Beck Mandi Cloud Traci Richardson Sarah Vann 
Colleen Bennett Benjamin Cottingham Georgia Smith Megan Veldhuizen 
Rachel Brown Jennifer Crabb Stacey Stapelton Tammy Will 
Randi Butcher Maria Harris Amy Tankersley Susan Wray 

http://sde.ok.gov/sde/science
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 How To Read This Document 

Below you will find short descriptions about each of the sections of information provided in this document. If you have questions regarding the 
Framework Overviews, please contact Tiffany Neill at 405-522-3524 or Tiffany.Neill@sde.ok.gov  

Science Framework Overview: Sections 

In Lay Terms 

This section aims at providing a brief introduction to the goals outlined in the Performance Expectation Bundles/grouping of standards. 

Three Dimensional Storyline 

This section aims at providing a comprehensive instructional storyline of how the three dimensions represented in the Performance Expectation Bundles 
intertwine to support students engaging in science and engineering practices, crosscutting concepts and disciplinary core ideas. Keep in mind each 
performance expectation includes one science and engineering practice, one crosscutting concept and one disciplinary core idea. The color-coding in this 
section allows teachers to see where components of these three dimensions appear in the instructional storyline. To find out more about the three dimensions 
and how they are incorporated into the Oklahoma Academic Standards for Science, review pages 7-8 in the Oklahoma Academic Standards for Science2 or 
check out the OKSci PD on Your Plan Module series, Transitioning to the Oklahoma Academic Standards for Science3. 

Lesson Level Performance Expectations 

This section aims at providing scaffolding three-dimensional learning targets that teachers can design instruction around to meet the end goals of the 
Performance Expectation(s) represented in the bundles or units of study. Keep in mind the performance expectations represent the things students should 
know, understand and be able to do to show proficiency at the end of instruction they participate in. A teacher can utilize the Lesson Level Performance 
Expectations in each bundle as a way to develop a series of instruction to meet the end goals of the performance expectations. For example, a teacher can 
develop or use a lesson, which may allow students to participate in instruction that covers some of the Lesson Level Performance Expectations, but not all. In 
this case the teacher would then develop or conduct another lesson that covers other Lesson Level Performance Expectations in the bundle.  

Misconceptions 

This section aims at providing research-based misconceptions that students frequently have related to the science concepts (disciplinary core ideas) embedded 
in the Performance Expectation Bundles along with matching correct conceptions. 

                                                 
2 Download the Oklahoma Academic Standards for Science at http://sde.ok.gov/sde/science. 
3 Access the OKSci PD on Your Plan Modules at: https://www.evernote.com/l/AUXXlQC11VZDeLmUkOMPpjhKeJjqS-R8gww  

mailto:Tiffany.Neill@sde.ok.gov
http://sde.ok.gov/sde/science
https://www.evernote.com/l/AUXXlQC11VZDeLmUkOMPpjhKeJjqS-R8gww
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http://www.nsta.org/elementaryschool/connections/201209AppropriateTopics-ElementaryStudentScienceMisconceptions.pdf
http://www.nsta.org/elementaryschool/connections/201209AppropriateTopics-ElementaryStudentScienceMisconceptions.pdf
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http://www.nsta.org/elementaryschool/connections/201404Schleigh.pdf
http://www.mechatronics-mec.org/.../revisedlistmisconceptions9_08.doc
http://www.weebly.com/.../common_misconceptions_in_primary_school
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http://www.usc.edu/org/cosee-west/Dec0410/wave_misconceptions.pdf
http://www.physicsclassroom.com/mop/m12/sl1details.cfm
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http://beyondpenguins.ehe.osu.edu/issue/tundra-life-in-the-polar-extremes/common-misconceptions-about-biomes-and-ecosystems
http://hub.mspnet.org/media/data/MiTEP_List_of_Common_Geoscience_Misconceptions.pdf?media_000000007297.pdf


 

 

Resource Guide 

Teacher Resources 

 

 

Professional Development Resources 

Content Refresher Energy: There are two basic categories of energy: potential 
energy and kinetic energy. Potential energy is the energy of position. Kinetic energy is 
the energy of motion. Many other forms of energy, such as light energy, sound energy, 

and electrical energy, are forms of potential and/or kinetic energy. For example, 
chemical energy is potential energy that is stored in the chemical bonds that hold 

compounds together. Chemical energy is released when glow sticks are bent. 

Video: Science in Focus: Energy 

Content Refresher-Motion:  A change of position is called motion.  A change in 
motion means starting or stopping, speeding up or slowing down, or moving in a 

different direction.  Speed is a change in position over a period of time. 

Content Refresher-Earth & Space: Star patterns appear to translate (slide) across 
the sky nightly (and from season to season) without changing their shape or distance 

from one another.  Students need to differentiate between the motion of rotation 
(the spinning of a planet or moon on its axis) and revolution (one complete trip of a 

planet around the sun). 

Student Resources 

Scholastic Study Jams: Motion 

Scholastic Study Jams: Rocks/Minerals 

 

Vocabulary 

Energy Light Sound Wavelength Heat Pitch 

Frequency Amplitude Speed Motion Force Minerals 

Rocks Soil Classify Sedimentary Igneous metamorphic 

Mohr’s 
Hardness 
Scale 

Weathering Erosion  ecosystem Survive Grow 

Structure Digital 
inventions 

Information 
transfer 

   

 

 

 

http://www.learner.org/resources/series160.html
http://studyjams.scholastic.com/studyjams/jams/science/forces-and-motion/force-and-motion.htm
http://studyjams.scholastic.com/studyjams/services/search-results?query=Rocks%20and%20Minerals


 

 

Vertical Alignment 

Earth and Space Science-Third Grade 

3-ESS2-1 Students who demonstrate understanding can: 

Represent data in tables and graphical displays to describe 

typical weather conditions expected during a particular season. 

3-ESS2-2 Students who demonstrate understanding can: 

Obtain and combine information to describe 

climates in different regions of the world. 

3-ESS3-1 Students who demonstrate understanding can: 

Make a claim about the merit of a design solution that reduces the impacts of a 
weather-related hazard. 

 

Physical Science-Third Grade 

3-PS2-1 Students who demonstrate understanding can: 

Plan and conduct investigations on the effects of balanced and unbalanced forces 
on the motion of an object. 

3-PS2-2 Students who demonstrate understanding can: 

Make observations and/or measurements of the object’s motion to provide 
evidence that a pattern can be used to predict future motion. 

3-PS2-3 Students who demonstrate understanding can: 

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 Students who demonstrate understanding can: 

Define a simple design problem that can be solved by applying scientific ideas 
about magnets. 

Life Science-Third Grade 

3-LS1-1 Students who demonstrate understanding can: 

Develop models to describe that organisms have unique and diverse life cycles 
but all have in common birth, growth, reproduction and death. 

3-LS2-1 Students who demonstrate understanding can: 

Construct an argument that some animals form groups that help members 
survive. 

3-LS3-1 Students who demonstrate understanding can: 

Analyze and interpret data to provide evidence that plants and animals have traits 
inherited from parents and that variation of these traits exists in a group of similar 
organisms. 

3-LS3-2 Students who demonstrate understanding can: 

Use evidence to support the explanation that traits can be influenced by the 
environments. 

3-LS4-1 Students who demonstrate understanding: 

Analyze and interpret data from fossils to provide evidence of the organisms and 
the environments in which they lived long ago. 

3-LS4-2 Students who demonstrate understanding can: 

Use evidence to construct an explanation for how the variations in characteristics 
among individuals of the same species may provide advantages in surviving and 
reproducing. 

3-LS4-3 Students who demonstrate understanding can: 

Construct an argument with evidence that in a particular habitat some organisms 
can survive well, some survive less well, and some cannot survive at all. 

3-LS4-4 Students who demonstrate understanding can: 

Make a claim about the merit of a solution to a problem caused when the 
environment changes and the types of plants and animals that live there may 
change. 

 



 

 

Earth and Space Science-Fifth Grade 

5-ESS1-1 Students who demonstrate understanding can: 

Support an argument that differences in the apparent brightness of the sun 
compared to other stars is due to their relative distances from Earth. 

5-ESS1-2 Students who demonstrate understanding can: 

Represent data in graphical displays to reveal patterns of daily changes in length 
and direction of shadows, day and night, and the seasonal appearance of some 
stars in the night sky. 

5-ESS2-1 Students who demonstrate understanding can: 

Develop a model to describe ways the geosphere, biosphere, hydrosphere, and/or 
atmosphere interact. 

5-ESS2-2 Students who demonstrate understanding can: 

Describe and graph the amounts and percentages of water and fresh water in 
various reservoirs to provide evidence about the distribution of water on Earth. 

5-ESS3-1 Students who demonstrate understanding can: 

Obtain and combine information about ways individual communities use science 
ideas to protect the Earth’s resources and environment. 

 

Physical Science-Fifth Grade 

5-PS1-1 Students who demonstrate understanding can: 

Develop a model to describe that matter is made of particles too small to be seen. 

5-PS1-2 Students who demonstrate understanding can: 

Measure and graph quantities to provide evidence that regardless of the type of 
change that occurs when heating, cooling, or mixing substances, the total weight 
of matter is conserved. 

5-PS1-3 Students who demonstrate understanding can: 

Make observations and measurements to identify materials based on their 
properties. 

5-PS1-4 Students who demonstrate understanding can: 

Conduct an investigation to determine whether the mixing of two or more 
substances results in new substances. 

5-PS2-1 Students who demonstrate understanding can: 

Support an argument that the gravitational force exerted by the Earth is directed 
down.   

5-PS3-1 Students who demonstrate understanding can: 

Use models to describe that energy in animal’s food (used for body repair, 
growth, motion, and to maintain body warmth) was once energy from the sun. 

Life Science-Fifth Grade 

5-LS1-1 Students who demonstrate understanding can: 

Support an argument that plants get the materials they need for growth chiefly 
from air and water. 

5-LS2-1 Students who demonstrate understanding can: 

Develop a model to describe the movement of matter among plants, animals, 
decomposers, and the environment. 

5-LS2-2 Students who demonstrate understanding can: 

Use models to explain factors that upset stability of local ecosystems. 

 

 


