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OKLAHOMA ENGLISH LANGUAGE ARTS STANDARDS GUIDING PRINCIPLES 

Teachers use standards as guides for developing curriculum and instruction that is appropriately engaging, challenging, and sequenced for the students 

in their care. By nature, acquiring language arts knowledge and skills is a recursive learning endeavor: students revisit concepts again and again as they 

use language at increasingly sophisticated levels. Because of this recursive learning process, language arts learning will not progress for students in the 

strictly linear way it may in other content areas. Nonetheless, it is important for any set of standards to provide “concise, written descriptions of what 

students are expected to know and be able to do at a specific stage of their education” (Great Schools Partnership, 2014). In order to make this 

document a clear, coherent description of what students are expected to know and be able to do at specific stages, the writers have adopted some 

guidelines for design and organization.  

Clarity 

Standard statements are written with verbs that indicate specifically what learning students must demonstrate and at what depth. When students 

defend, compare, estimate, paraphrase, predict, or summarize, they are able to show a broader range of mastery of a concept than when they are 

expected to identify, recognize, or recall. However, the writers also have given full consideration to the complexity of the content itself. For 

example, it is more challenging to identify the implied theme of an extended essay than to identify the subject of a sentence. The progression of 

language arts learning from pre-kindergarten through high school should reflect a grade-level appropriate relationship between the level of critical 

thinking students use and the actual listening, speaking, reading, and writing experiences students have.  

Content to be emphasized and assessed at specific grade levels (e.g., modes of writing or particular elements of grammar) is clearly identified. 

Definitions for terms used in the standards document are compiled in an updated, expanded glossary. 

Coherence 

Eight overarching standards, the College- and Career- Ready English Language Arts standards, identify the knowledge and skills of the discipline 

that PK-12 students are to learn; each standard for every grade is delineated at the appropriate level. 

A PK-12 vertical progression of standards, organized by the eight overarching standards, allows for educators to recognize how all the standards 

are intertwined to develop the total literacy of a student. When a skill is no longer present, mastery is implied; however, teachers must support 

previous grade level skills according to the mastery level of their students. This grade-to-grade, standard-by-standard progression can be viewed 

in a horizontal format, organized into overlapping grade bands.  

Users must examine all of the standards for each grade level as a whole to have a coherent understanding of what is required of learners. 

Because of the interconnectedness of language arts concepts and skills, various aspects of what students know and can do may be described in 

more than one standard. For example, learners conducting research (Standard 6) should use speaking and listening (Standard 1), the reading and 

writing processes (Standard 2), academic vocabulary (Standard 4), critical reading and writing (Standard 3), formal grammar and usage (Standard 
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5), and more than likely, they will access research and complete their research products because they are competent in multimodal literacies 

(Standard 7).  

As students progress through grade levels, expectations encompass the content of the previous grades. Specifically in connection to reading 

assignments, the complexity of texts increases as students advance to later grades; however, simpler texts can be used effectively in order for 

learners to develop a deeper understanding of content (as examples – theme, figurative language, genre, structure). 

Purpose 

In addition to a commitment to clear and coherent standards, the writers were guided by four fundamental purposes of English language arts education.  

All learners must hear the voices of their own heritage in the literature they encounter. They must be given the opportunity to speak with the voices 

they choose for themselves in the writing they create. The language arts classroom is a place that is inclusive of race, ethnicity, culture, and all 

perspectives that reflect the richness of human experience. 

All learners are supported to become independent readers in a range of disciplines. The ability to interpret literature as well as informative, highly 

technical, and often lengthy reading passages on one’s own is paramount in achieving academic and career success. Furthermore, learners who 

possess the skills required to read independently have the power to choose both what they need and what they want to read. 

All learners are supported to become independent writers for a variety of audiences and a range of purposes. Four- and five-year-olds begin 

writing by verbally telling their ideas and stories to others, but their status as independent writers is not earned with mastery of the five-paragraph 

essay form in high school. Independent writers are able to access multiple strategies and formats to communicate and craft the message so that it 

resonates with any readers they want to reach. 

A literate citizenry possesses the skills required to analyze, evaluate, act upon, and compose a wide range of communications. An ultimate goal of 

language arts education is the development of informed citizens who can contribute to the common good. 
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OKLAHOMA COLLEGE- AND CAREER-READY ENGLISH LANGUAGE ARTS STUDENTS 

The following eight standards encompass the content and competencies of English language arts. Each standard reflects both reading and writing 

applications, as these processes are bound together in the literate world. 

The order of the standards is meant to suggest that students learn to read and write by speaking and listening on their way to the ultimate goal of 

becoming independent, critical readers and writers. At the same time, speaking and listening skills will continue to be developed as students progress 

through the grade levels, and concepts of independent reading and writing will be introduced even in the earliest grades.  

Independent reading and writing is a natural outgrowth of strong standards implementation through rigorous curriculum. Standard 8 addresses the 

integrated nature of English language arts and acknowledges students’ need to grow increasingly independent for college and career readiness. Being 

able to work independently and seek out opportunities to read and write is a significant part of life-long learning. These skills easily transfer to test taking, 

civic engagement, and citizen participation. 

Standard 1: Speaking and Listening 

Students will speak and listen effectively in a variety of situations including, but not limited to, responses to reading and writing. 
 
Standard 2: Reading Foundations/Reading Process and Writing Process 

Students will develop foundational skills for future reading success by working with sounds, letters, and text. Students will use recursive processes 
when reading and writing. 
 
Standard 3: Critical Reading and Writing 

Students will apply critical thinking skills to reading and writing. 
 
Standard 4: Vocabulary 

Students will expand their working vocabularies to effectively communicate and understand texts. 
 
Standard 5: Language 

Students will apply knowledge of grammar and rhetorical style to reading and writing. 
 
Standard 6: Research 

Students will engage in inquiry to acquire, refine, and share knowledge. 
 
Standard 7: Multimodal Literacies 

Students will acquire, refine, and share knowledge through a variety of written, oral, visual, digital, non-verbal, and interactive texts. 
 
Standard 8: Independent Reading and Writing 

Students will read and write for a variety of purposes including, but not limited to, academic and personal, for extended periods of time. 
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OKLAHOMA ENGLISH LANGUAGE ARTS STANDARDS GUIDING RESEARCH 

Well-recognized guiding research in language arts upholds Oklahoma’s Eight CCR Standards as a whole, especially the standards’ emphasis on the 

reciprocal relationship between reading and writing: we read what others have written and write to create reading for audiences beyond ourselves. This 

guiding research deserves expanded commentary.  

READING FOUNDATIONS 

The International Literacy Association (ILA) and the Report of the Subgroups of the National Reading Panel have identified important components of 

reading. Foundational reading skills are included within Standard 2: Reading Process. 

PRINT CONCEPTS - the ability to understand distinguishing features of print, including knowing that the print on the page contains a message, 

that print contains words that can be read aloud, that print has a distinct “right side up,” and that words are read from left to right. 

PHONOLOGICAL/PHONEMIC AWARENESS - the understanding that words and syllables can be broken down into smaller units or phonemes is 

a strong predictor of later reading success. 

PHONICS/DECODING - instruction that provides students with a consistent strategy to apply knowledge of sound-symbol relationships to assist 

them in identifying unfamiliar words. 

VOCABULARY – a comprehension that a reader's understanding of text is inextricably linked to his or her vocabulary base that can be developed 

through reading, direct instruction, and student-centered activities. 

READING FLUENCY – a recognition that fluent reading is characterized by reading words with automaticity and expression and recognizing 

words with speed, accuracy, and prosody; such automatic word recognition frees a student’s attention to comprehend the text. 

COMPREHENSION/CRITICAL LITERACY – a recognition that the goal of reading is understanding text by establishing a purpose for reading and 

determining what is literal and what is implied in the text. Critical literacy involves the reader being able to make connections between parts of a 

text and between texts. In addition to these foundational components, skilled reading is influenced by the development of motivation and 

engagement, attitude, and stance toward reading and writing and the process of interacting with text before, during and after reading. 

MOTIVATION and ENGAGEMENT - readers’ desire to interact with a text, influenced by their own self-efficacy as well as the genre, text level, 

author, illustrator, or topic of a text. The reader’s engagement with text may be influenced by motivation to interact with a specific text. 

ATTITUDE - a reader’s attitude toward reading for academic or leisure purposes influences the probability that he/she will choose to become 

engaged in the reading process. 

STANCE - whether a reader is approaching a text for pleasure or for information. 
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READING PROCESS - the importance of a reader being involved with the text before (setting a purpose for reading), during (reading, monitoring 

comprehension, investigating terms he/she does not understand), and after (referring back to the text to strengthen one’s understanding, answer 

questions, engage in discussions and complete projects) reading. 

WRITING PROCESS 

The National Council of Teachers of English (NCTE) has identified a process, confirmed by research, that skilled writers use to create text. Because 

writing is recursive, the stages of the process may not occur in a linear sequence, but the writer may revert to an activity characteristic of an earlier stage. 

The stages of the writing process include – 

PREWRITING - preparing to write by gathering and organizing ideas, generating a topic, and clarifying purpose, audience, and form. 

DRAFTING - putting ideas down on paper with a focus on content while using notes or ideas generated during prewriting, without over-concern 

about adherence to grammatical rules, spelling, or mechanics. 

REVISING - refining of content, not mechanics. Revision begins during the prewriting activity and continues through the final draft, as writers think 

again about the choices made for content and add, delete, or rearrange the material. Skilled writers may revise a draft several times, accepting 

suggestions for improvement from peers and teachers in addition to self-critique. 

EDITING – making writing suitable for publication, including the correction of errors in punctuation, capitalization, spelling, usage, sentence 

structure, and legibility so that errors in conventions do not interfere with an audience’s ability to understand the message. 

PUBLISHING - sharing the writer’s product with and/or being evaluated by the intended audience, or readers in general. An authentic audience, 

one with whom the students want to communicate, is necessary for effective writing. It is important to note that not every piece that a writer 

begins will be carried through the entire writing process and polished for publication. However, each student should be expected to develop some 

pieces of writing thoroughly enough to be published. Publishing reinforces the knowledge that writing is an act of communication. 
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MULTIMODAL LITERACIES 

The Multimodal Literacies advanced from the Oklahoma Priority Academic Student Skills’ Visual Literacy standard. 

Text in the twenty-first century is not limited to print. Increasingly, texts are composites of print, images, sound, video, charts, and interactive links. 

Students need to know how to interpret and produce these kinds of texts for college, career, and informed citizenship. A statement by the NCTE 

Executive Committee (February 2013) confirms, 

... the 21st century demands that a literate person possess a wide range of abilities and competencies, many literacies. These literacies are 

multiple, dynamic, and malleable. As in the past, they are inextricably linked with particular histories, life possibilities, and social trajectories of 

individuals and groups. Active, successful participants in this 21st century global society must be able to 

● develop proficiency and fluency with the tools of technology; 

● build intentional cross-cultural connections and relationships with others so as to pose and solve problems collaboratively and strengthen 

independent thought; 

● design and share information for global communities to meet a variety of purposes;  

● manage, analyze, and synthesize multiple streams of simultaneous information; create, critique, analyze, and evaluate multimedia texts; 

and 

● attend to the ethical responsibilities required by these complex environments. 

The committee asserts, 

The use of multimodal literacies has expanded the ways we acquire information and understand concepts. Ever since the days of illustrated books 

and maps texts have included visual elements for the purpose of imparting information. The contemporary difference is the ease with which we 

can combine words, images, sound, color, animation, video, and styles of print in projects so that they are part of our everyday lives and, at least 

by our youngest generation, often taken for granted. 

What this means for teaching 

The techniques of acquiring, organizing, evaluating, and creatively using multimodal information should become an increasingly important component of 

the English language arts classroom (November 2005). 

Further Support 

A large body of research has been consulted for each of Oklahoma’s Eight College- and Career- Ready Standards; these sources are provided in a 

complete bibliography which can be accessed on the Oklahoma Department of Education’s English Language Arts Standards webpage.   
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OKLAHOMA ENGLISH LANGUAGE ARTS EIGHT OVERARCHING STANDARDS IN READING AND WRITING 

Academic standards establish objective performance criteria. They are used as guides for developing curriculum and instruction that is appropriately 

engaging, challenging, and sequenced for students. Acquiring language arts knowledge and skills is a recursive learning endeavor. Students need to 

revisit concepts as they develop language arts acumen at increasingly higher levels of complexity. 

The eight overarching standards reinforce the recursive nature of the language arts, a non-linear process that involves the continuous and thoughtful 

refinement of concepts and skills. In each of the eight overarching English language arts standards, concepts and skills are expressed in terms of both 

reading and writing, intended to support integrated, rather than isolated, reading/writing instruction. Research supports this integrated model of English 

language arts, where students read to understand the meaning and composition of a text and write with readers’ expectations and assumptions in mind. 

ENGLISH LANGUAGE ARTS COLLEGE- AND CAREER- STANDARDS 

Standard 1: Speaking and Listening - Students will speak and listen effectively in a variety of situations including, but not limited to, responses to 

reading and writing. 

Reading 

Students will develop and apply effective communication skills through 

speaking and active listening. 

Writing 

Students will develop and apply effective communication skills through 

speaking and active listening to create individual and group projects and 

presentations. 

 

Standard 2: Reading Foundations/Reading and Writing Process - Students will develop foundational skills for future reading success by working 

with sounds, letters, and text. Students will use a variety of recursive reading and writing processes. 

Reading 

Students will read and comprehend increasingly complex literary and 

informational texts. 

Writing 

Students will develop and strengthen writing by engaging in a recursive 

process that includes prewriting, drafting, revising, editing, and publishing. 

 

Standard 3: Critical Reading and Critical Writing - Students will apply critical thinking skills to reading and writing. 

Reading 

Students will comprehend, interpret, evaluate, and respond to a variety of 

complex texts of all literary and informational genres from a variety of 

historical, cultural, ethnic, and global perspectives. 

Writing 

Students will write for varied purposes and audiences in all modes, using 

fully developed ideas, strong organization, well-chosen words, fluent 

sentences, and appropriate voice. 
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Standard 4: Vocabulary - Students will expand their working vocabularies to effectively communicate and understand texts. 

Reading 

Students will expand academic, domain-appropriate, grade-level 

vocabularies through reading, word study, and class discussion. 

Writing 

Students will apply knowledge of vocabularies to communicate by using 

descriptive, academic, and domain-appropriate abstract and concrete 

words in their writing. 

 

Standard 5: Language - Students will apply knowledge of grammar and rhetorical style to reading and writing.  

Reading 

Students will apply knowledge of grammar and rhetorical style to analyze 

and evaluate a variety of texts. 

Writing 

Students will demonstrate command of Standard English grammar, 

mechanics, and usage through writing and other modes of 

communication. 

 

Standard 6: Research - Students will engage in inquiry to acquire, refine, and share knowledge. 

Reading 

Students will comprehend, evaluate, and synthesize resources to acquire 

and refine knowledge. 

Writing 

Students will summarize and paraphrase, integrate evidence, and cite 

sources to create reports, projects, papers, texts, and presentations for 

multiple purposes. 

 

Standard 7: Multimodal Literacies - Students will acquire, refine, and share knowledge through a variety of written, oral, visual, digital, non-verbal, 

and interactive texts. 

Reading 

Students will evaluate written, oral, visual, and digital texts in order to 

draw conclusions and analyze arguments. 

Writing 

Students will create multimodal texts to communicate knowledge and 

develop arguments. 

 

Standard 8: Independent Reading and Writing - Students will read and write for a variety of purposes including, but not limited to, academic and 

personal, for extended periods of time. 

Reading 

Students will read independently for a variety of purposes and for 

extended periods of time. Students will select appropriate texts for 

specific purposes. 

Writing 

Students will write independently for extended periods of time. Students 

will vary their modes of expression to suit audience and task. 
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Navigating the Vertical Alignment 
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Oklahoma Academic Standards for English Language Arts 

INSTRUCTIONAL DESIGN 

  Standard 1: Speaking and Listening   Standard 5: Language 

  Standard 2: Reading and Writing Process   Standard 6: Research 

  Standard 3: Critical Reading and Writing   Standard 7: Multimodal Literacies 

  Standard 4: Vocabulary    Standard 8: Independent Reading and Writing

The Eight English Language Arts Standards

EIGHT CONSISTENT STANDARDS 

The standards were developed with consideration to teachers and curriculum designers. Rich units of 
study can be designed by incorporating each of the eight overarching standards. Further grade-specific 
guidance is provided in the Reading and Writing strands.

RECURSIVE TEACHING  
and LEARNING 

Teaching and learning language 
arts is a recursive endeavor: 
students will revisit concepts 
again and again as they use 
language at increasingly 
sophisticated levels. Skills are 
repeated with an implied 
expectation that they are 
attributed to increasingly more 
complex texts. 

Because of this recursive 
learning process, language arts 
learning does not progress for 
students in a strictly linear way.  

Oklahoma ELA standards are 
not taught in isolation. 
Standards can be bundled for 
educators to develop grade-
appropriate lessons, tasks, and 
assessments.

WRITE

READ

READING and WRITING 
STRANDS 

The standards were 
designed to develop the 
total literacy of students by 
intentionally taking into 
consideration what they do 
when reading and writing. 
Every standard includes a 
reading and writing strand 
with standard objectives 
delineated by grade-level.  

Reading instruction supports 
the development and 
refinement of writing skills. 
Writing instruction supports 
the development and 
refinement of reading skills.
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1: Speaking and Listening - Students will speak and listen effectively in a variety of situations including, but not limited to, responses to reading and writing. 
 
Reading-Students will develop and apply effective communication skills through speaking and active listening. 
4.1.R.1 Students will actively listen and speak clearly using appropriate discussion rules. 
4.1.R.2 Students will ask and answer questions to seek help, get information, or clarify information presented orally through text or other media to confirm 

understanding. 
4.1.R.3 Students will engage in collaborative discussions about appropriate topics and texts, expressing their own ideas clearly while building on the ideas of 

others in pairs, diverse groups, and whole class settings. 
Writing-Students will develop and apply effective communication skills through speaking and active listening to create individual and group projects and 

presentations. 
4.1.W.1 Students will report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking audibly 

in coherent sentences at an appropriate pace. 
4.1.W.2 Students will work effectively and respectfully within diverse groups, share responsibility for collaborative work, and value individual contributions 

made by each group member. 
2: Reading Foundations - Students will develop foundational skills for future reading success by working with sounds, letters, and text. 
Phonological Awareness-Phonological awareness is the ability to recognize, think about, and manipulate sounds in spoken language without using text. 

Students will continue to review and apply earlier grade level expectations for this standard. 
If phonological awareness skills are not mastered, students will address skills from previous grades. 

Print Concepts-Students will demonstrate their understanding of the organization and basic features of print, including book handling skills and the understanding 

that printed materials provide information and tell stories.  
4.2.PC Students will correctly form letters in print and cursive and use appropriate spacing for letters, words, and sentences. 

Students will continue to review and apply earlier grade level expectations for this standard. 
If print concepts skills are not mastered, students will address skills from previous grades. 

Phonics and Word Study-Students will decode and read words in context and isolation by applying phonics and word analysis skills. 
4.2.PWS.1 Students will use their combined knowledge of letter-sound correspondences, syllable patterns, morphology and semantics to accurately read 

unfamiliar words, including multisyllabic words. 
Students will continue to review and apply earlier grade level expectations for this standard. 
If these decoding skills are not mastered, students will address skills from previous grades. 

Fluency-Students will recognize high- frequency words and read grade-level text smoothly and accurately, with expression that connotes comprehension. 
4.2.F.1 Students will read high frequency and irregularly spelled grade-level words with automaticity in text. 
4.2.F.2 Students will orally read grade-level text at an appropriate rate, smoothly and accurately, with expression that connotes comprehension. 

Students will continue to review and apply earlier grade level expectations for this standard. 
If these fluency skills are not mastered, students will address skills from previous grades. 

2: Reading and Writing Process - Students will use a variety of recursive reading and writing processes. 
Reading-Students will read and comprehend increasingly complex literary and informational texts. 
4.2.R.1 Students will distinguish how key details support the main idea of a passage. 
4.2.R.2 Students will compare and contrast details in literary and nonfiction/informational texts to discriminate various genres. 
4.2.R.3 Students will summarize events or plots (i.e., beginning, middle, end, conflict, and climax) of a story or text. 
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4.2.R.4 Students will begin to paraphrase main ideas with supporting details in a text. 
Writing-Students will develop and strengthen writing by engaging in a recursive process that includes prewriting, drafting, revising, editing, and publishing. 
4.2.W.1 Students will develop drafts by categorizing ideas and organizing them into paragraphs. 
4.2.W.2 Students will edit drafts and revise for clarity and organization. 
4.2.W.3 Students will correctly spell grade-appropriate words while editing. 

4.2.W.4 Students will use resources to find correct spellings of words (e.g., word wall, vocabulary notebook, print and electronic dictionaries, and spell-

check). 
3: Critical Reading and Writing - Students will apply critical thinking skills to reading and writing. 
Reading-Students will comprehend, interpret, evaluate, and respond to a variety of complex texts of all literary and informational genres from a variety of 

historical, cultural, ethnic, and global perspectives. 
4.3.R.1 Students will determine the author’s purpose (i.e., entertain, inform, persuade) and infer the difference between the stated and implied purpose. 
4.3.R.2 Students will infer whether a story is narrated in first or third person point of view in grade-level literary and/or informational text. 
4.3.R.3 Students will describe key literary elements: 

● setting  
● plot 
● characters (i.e., protagonist, antagonist) 
● characterization  
● theme 

4.3.R.4 Students will find examples of literary devices: 
● simile 
● metaphor 
● personification 
● onomatopoeia 
● hyperbole 
● imagery 
● symbolism* 
● tone* 

*Students will find textual evidence when provided with examples. 
4.3.R.5 Students will distinguish fact from opinion in a text and investigate facts for accuracy. 
4.3.R.6 Students will describe the structure of a text (e.g., description, compare/contrast, sequential, problem/solution, cause/effect). 
4.3.R.7 Students will ask and answer inferential questions using the text to support answers. 
Writing-Students will write for varied purposes and audiences in all modes, using fully developed ideas, strong organization, well-chosen words, fluent sentences, 

and appropriate voice. 
4.3.W.1 NARRATIVE 

Students will write narratives incorporating characters, plot, setting, point of view, conflict (i.e., solution and resolution), and dialogue. 
4.3.W.2 INFORMATIVE-Grade Level Focus 

Students will write facts about a subject, including a clear main idea with supporting details, and use transitional and signal words. 
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4.3.W.3 OPINION 
Students will express an opinion about a topic and provide fact-based reasons as support. 
 

4: Vocabulary - Students will expand their working vocabularies to effectively communicate and understand texts. 
Reading-Students will expand academic, domain-appropriate, grade-level vocabularies through reading, word study, and class discussion. 

4.4.R.1 Students will increase knowledge of academic, domain-appropriate, grade-level vocabulary to infer meaning of grade-level text. 
4.4.R.2 Students will use word parts (e.g., affixes, Greek and Latin roots, stems) to define and determine the meaning of new words. 
4.4.R.3 Students will use context clues to determine the meaning of words or distinguish among multiple-meaning words. 
4.4.R.4 Students will infer relationships among words with multiple meanings, including synonyms, antonyms, and more complex homographs and 

homonyms. 
4.4.R.5 Students will use a dictionary or glossary (print and/or electronic) to determine or clarify the meanings, syllabication, and pronunciation of words. 
Writing-Students will apply knowledge of vocabularies to communicate by using descriptive, academic, and domain-appropriate abstract and concrete words in 

their writing. 
4.4.W.1 Students will use domain-appropriate vocabulary to communicate ideas in writing. 
4.4.W.2 Students will select appropriate language to create a specific effect according to purpose in writing. 

5: Language - Students will apply knowledge of grammar and rhetorical style to reading and writing. 
Reading - Students will apply knowledge of grammar and rhetorical style to analyze and evaluate a variety of texts. 
4.5.R.1 Students will recognize pronouns and irregular possessive nouns. 

4.5.R.2 Students will recognize present perfect verbs and verb tense to identify settings, times, sequences, and conditions in text.  

4.5.R.3 Students will recognize comparative and superlative adjectives and adverbs. 

4.5.R.4 Students will recognize prepositional phrases and conjunctions. 
4.5.R.5 Students will recognize the subject and verb agreement. 
Writing-Students will demonstrate command of Standard English grammar, mechanics, and usage through writing and other modes of communication. 
4.5.W.1 Students will capitalize  

● familial relations 
● proper adjectives 
● conventions of letter writing 

4.5.W.2 Students will compose and expand grammatically correct sentences and questions with appropriate commas, end marks, apostrophes, and quotation 

marks as needed for dialogue. 
4.5.W.3 Students will compose simple, compound, and complex sentences and questions, create sentences with an understood subject, and correct fragments 

and run-on sentences. 
4.5.W.4 Students will compose declarative, interrogative, imperative, and exclamatory sentences. 
6: Research - Students will engage in inquiry to acquire, refine, and share knowledge. 
Reading-Students will comprehend, evaluate, and synthesize resources to acquire and refine knowledge. 
4.6.R.1 Students will use their own viable research questions to find information about a specific topic. 
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4.6.R.2 Students will use graphic features including photos, illustrations, captions, titles, labels, headings, subheadings, italics, sidebars, charts, graphs, and 

legends to interpret a text. 
4.6.R.3 Students will determine the relevance and reliability of the information gathered. 

Writing-Students will summarize and paraphrase, integrate evidence, and cite sources to create reports, projects, papers, texts, and presentations for multiple 

purposes. 
4.6.W.1 Students will generate a viable research question about a specific topic. 
4.6.W.2 Students will organize information found during research, following a modified citation style (e.g., author, title, publication date) with guidance and 

support. 
4.6.W.3 Students will summarize and present information in a report. 
7: Multimodal Literacies - Students will acquire, refine, and share knowledge through a variety of written, oral, visual, digital, non-verbal, and interactive texts. 
Reading-Students will evaluate written, oral, visual, and digital texts in order to draw conclusions and analyze arguments. 
4.7.R.1 Students will locate, organize, and analyze information from a variety of written, oral, visual, digital, non-verbal, and interactive texts to generate and 

answer literal and interpretive questions to create new understandings. 
4.7.R.2 Students will compare and contrast how ideas and topics are depicted in a variety of media and formats. 
Writing-Students will create multimodal texts to communicate knowledge and develop arguments. 
4.7.W.1 Students will create multimodal content that effectively communicates an idea using technology or appropriate media. 
4.7.W.2 Students will create presentations using videos, photos, and other multimedia elements to support communication and clarify ideas, thoughts, and 

feelings. 
8: Independent Reading and Writing - Students will read and write for a variety of purposes including, but not limited to, academic and personal. 
Reading-Students will read independently for a variety of purposes and for extended periods of time. Students will select appropriate texts for specific purposes. 
4.8.R Students will select appropriate texts for specific purposes and read independently for extended periods of time. 

Writing-Students will write independently for extended periods of time. Students will vary their modes of expression to suit audience and task. 
4.8.W Students will write independently over extended periods of time (e.g., time for reflection and revision) and for shorter timeframes (e.g., a single 

sitting or a day or two) to communicate with different audiences for a variety of purposes. 
 
 



Glossary 
 

A 

  

Academic vocabulary : refers to words associated with content knowledge. Within every discipline there is a specific set of words to represent its 

concepts and processes. 
  

Abbreviation : a shortened or contracted form of a word or phrase, used to represent the whole, as Dr. for Doctor, U.S. for United States, and lb. 

for pound. 

  

Active listening : the active pursuit of what another person is saying and feeling, as a way to improve mutual understanding. Active listening 

involves hearing content, listening for tone, observing body language, paraphrasing, summarizing, questioning, clarifying, and reflecting. 

  

Affix : a morpheme or meaningful part of a word attached before or after a root to modify its meaning. Principal kinds of affixes are prefixes and 

suffixes. The prefix un- is an affix, which added to balanced, makes unbalanced. The suffix -ed is an affix which, added to wish, makes wished. 

  

Alliteration : the repetition of the same initial consonant sound of each word in connected text (e.g., Harry the happy hippo hula-hoops with 

Henrietta). 

  

Allusion : a brief and indirect reference to a person, place, thing, or idea of historical, cultural, literary, or political significance. 

  

Analogy : a comparison of the similar aspects of two different things. 

  

Annotation : a critical or explanatory note or body of notes added to a text. 

  

Antagonist : the adversary of the hero or protagonist of a drama or other literary work. 

  

Antonyms : words which have opposite meanings (e.g., hot and cold). 

  

Appropriate technology : technology that students can use independently or with minimal scaffolding. 

  

Archetype : a symbol, plot pattern, character type, or theme that recurs in many different cultures. 
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Argument essay : a genre of writing that requires the student to investigate a topic; collect, generate, and evaluate evidence; and establish and 

defend a position on the topic in a concise manner. 

  
Argumentation : writing that seeks to influence through appeals that direct readers to specific goals or try to win them to specific beliefs. 

 

Audience : writer’s targeted reader or readers. 

 

Author’s craft : specific techniques that an author chooses to relay an intended message. 

  

Automaticity : reading without conscious effort or attention to decoding. 

B 

Base : a free morpheme to which affixes can be added, usually of Anglo-Saxon origin. 

Blending : the task of combining sounds rapidly to accurately represent the word. 

C 

 

Cause & effect : text structure that notes a relationship in which an event or events (the cause) make(s) another event or action happen (effect). 

  

Citing sources : a quotation of or explicit reference to a source indicating where the paraphrased or quoted materials came. Examples of citation 

style include MLA (Modern Language Association) and APA (American Psychological Association). 

  

Claim : an assertion of the truth of something. 

  

Close reading : a strategy that requires a student to focus on and arrive at a deep understanding of individual texts by reading and re-reading. 

Fisher, Frey, and Lapp (2012) describe four reader roles that help the reader uncover meaning in a text: 

1. Code Breaker: understanding the text at the surface level (i.e., alphabetic, structural)  

2. Meaning maker: comprehending the text at the level intended by the author  

3. Text user: analyzing the factors that influenced the author and the text, including a historical grounding of the context within which it 

was written  

4. Text critic: understanding that the text is not neutral and that existing biases inform calls to action. 
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Closed syllable : a written syllable containing a single vowel and ending in one or more consonants; the vowel sound is short. 

  

Coherence : continuity of meaning that enables others to make sense of a text. 

 

Collaborative discussions : discussions that provide opportunities for speakers and listeners to use dialogue and interaction to raise issues, 

explore ideas, make claims, discover differences, and find ways to explore all aspects of ELA. These take many forms like a Socratic seminar, 

debate, or blog and combine students in small or large discourse communities. 

  

Compare : find similarities between two or more texts or text elements. 

  

Comparison : text structure in which ideas are related to one another on the basis of similarities and differences. The text presents ideas 

organized to compare, to contrast, or to provide an alternative perspective. 

  

Compound word : a word made by putting two or more words together (e.g., cowboy). 

  

Comprehension : understanding what one is reading, the ultimate goal of all reading activity. 

  

Conflict : struggle or clash between opposing characters, forces, or emotions. 

  

Connotation : a meaning that is implied by a word apart from the thing it describes explicitly. Words carry cultural and emotional associations or 

meanings in addition to their literal meanings or denotations. 

  

Consonant blend : two or more consecutive consonants that retain their individual sounds (e.g., /bl/ in block; /str/ in string). 

  

Consonant digraph : two consecutive consonants that represent one phoneme, or sound (e.g., /ch/, /sh/). 

 

Consonant trigraph : a combination of three letters used to represent a single speech sound or phoneme. (e.g./tch/)  
  

Content-specific : vocabulary that includes technical words related to specific academic disciplines. (See also academic and domain-specific 
vocabulary) 
  

Context : the parts of a written or spoken statement/text that precede or follow a specific word or passage, usually influencing its meaning or 

effect. 

  

Context clue : the information from the textual setting that helps identify a word or word group. 
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Contraction : a short way to write two words as one by writing the two words together, leaving out one or more letters and replacing the missing 

letters with an apostrophe (e.g., cannot = can’t). 

  

Conventional writing : expressing thoughts and ideas with agreed upon symbols, like the alphabet. 

 

Counterclaim : a claim made to rebut a previous claim. 

 

D 

 

Declarative sentence : the kind of sentence that makes a statement or “declares” something. 

  

Decode : translate a word from print to speech, usually by employing knowledge of sound symbol correspondences; also the act of deciphering a 

new word by sounding it out. 

  

Denotation : the literal or dictionary meaning of a word. 

  

Description : text structure that presents a topic, along with the attributes, specifics, or setting information that describe that topic. 

  

Detail : piece of information revealed by the author or speaker that supports the attitude or tone in a piece of poetry or prose. In informational text, 

details provide information to support the author’s main point. 

  

Diction : the choice and use of words by a speaker or a writer. 

  

Digital media : media created, viewed, distributed, modified, and preserved on digital devices (e.g. computers, tablets, phones). Digital media 

include computer programs, digital videos, video games, web pages and websites, social media, databases, audio, and e-books. Digital media are 

contrasted with print media such as books, newspapers, magazines, pictures, film, and audiotape. 

  

Domain-specific vocabulary : “relatively low-frequency, content-specific words that appear in textbooks and other instructional materials; for 

example, apex in math, escarpment in geography, and isobar in science” (Blachowicz, C. & Fisher, P., p.1). (See also academic and 
content-specific vocabulary) 
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E 

 

Edit : to review writing to make sure that it is free of any grammatical errors or strange phrases that make it difficult for readers to understand the 

meaning. 

  

Emergent writing : “means that children begin to understand that writing is a form of communication and their marks on paper convey a 

message” (Mayer, 2007, p. 35). Emergent writing progresses along a developmental continuum. 

 

Ethical and legal guidelines for research : guidelines for correctly citing print and digital text when using primary and secondary sources for 

research. In addition, copying and pasting texts, purchasing essays online, using another author’s work, or violating copyright laws are unethical 

and could result in legal action. 

 

Exclamatory sentence : a type of sentence that expresses strong feelings by making an exclamation. 

  

F 

 

Fiction : imaginative literary works representing invented rather than actual persons, places, or events. 

  

Figurative language : writing or speech not meant to be taken literally but used to express ideas in vivid or imaginative ways. Figurative language 

includes simile, metaphor, personification, analogy, hyperbole, and idiom. 

 

Flashback : scene that interrupts the action of a work to show a previous event. 

  

Fluency : ability to read grade-level text accurately, with expression, and with automaticity. The combination of accuracy, automaticity, and 

prosody allow the reader to build comprehension.         

 

Foreshadowing : use of hints or clues in a narrative to suggest future action. 

  

G 

 

Generalize : to make general or broad statements by inferring from text details. 

  

 

Oklahoma Academic Standards for English Language Arts | 77 



Genre : a category used to classify literary and other works, usually by form, technique, or content. The novel, the short story, and the lyric poems 

are all examples of literary genres. 

  

Grammar : rules of language. 

  

Grapheme : a letter or letter combination that spells a phoneme; can be one, two, three, or four letters in English (e.g., e, ei, igh, eigh). 

  

Graphic features : pictorial representation of data or ideas using columns, matrices, or other formats. Graphics can be simple or complex, 

present information in a straightforward way as in a list or pie graph, or embed or nest information within the document’s structure. Graphics may 

be included in texts or be stand-alone documents. 

 

H 

  

High frequency Irregular words : words in print containing letters that stray from the most common sound pronunciation because they do not 

follow common phonic patterns (e.g., were, was, laugh, been). 

  

High frequency words : a small group of words (300-500) that account for a large percentage of the words in print and can be regular or irregular 

words. Often, they are referred to as “sight words” since automatic recognition of these words is required for fluent reading. 

  

Homographs : words that are spelled alike but have different sounds and meanings (e.g., bow used with an arrow vs. bow of a ship). 

  

Homonyms : words that sound the same but have different spellings and meanings (e.g., bear, bare). 

  

Hyperbole : obvious and deliberate exaggeration; an extravagant statement. 

  

I 

  

Idiom : an expression that does not mean what it literally says (e.g., to have the upper hand has nothing to do with the hands). 

  

Imagery : multiple words or a continuous phrase that a writer uses to represent persons, objects, actions, feelings, or ideas descriptively by 

appealing to the senses. 

  

Imperative sentence : a sentence that gives a command, makes a request, or expresses a wish. 

  

Indent : to set in or back from the margin, as the first line of a paragraph. 
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Independent reading levels : the level at which a reader can read text with 95% accuracy (i.e., no more than one error per 20 words read). 

Independent reading level is relatively easy text for the reader. 

  

Inference : act or process of deriving logical conclusions from premises known or assumed to be true; the conclusions drawn from this process. 

  

Inferring : making a reasonable assumption about meaning that is not explicitly stated in the text. 

 

Inflectional endings : in English, a suffix that expresses plurality or possession when added to a noun, tense when added to a verb, and 

comparison when added to an adjective and some adverbs; Added to verbs, nouns, or adjectives do not change the grammatical role or part of 

speech of the base words (-s, -es,-ing, ¬ed). 

  

Informational : non-fiction books; also referred to as expository text, that contain facts and information. 

  

Interactive texts : multimodal texts in which readers may determine the order and duration of reading. For example, interactive texts, may include 

hyperlinks to other pages containing embedded images, videos and audio. 

  

Interrogative sentence : the kind of sentence that asks a question and uses a question mark. 

  

Irony : the use of words to express something other than and especially the opposite of the literal meaning. 

 

L 

  

Legend : inscription or title on an object (e.g., a key to symbols used on a map). 

  

Letter-sound correspondences : the matching of an oral sound to its corresponding letter or group of letters. 

  

Lexile : a quantitative measure of text complexity and individual reading level that can be used to predict how well a reader will likely comprehend 

a text. 

  

Literal : information directly from the text (e.g., on the line). 

  

Literary nonfiction : text that conveys factual information. The text may or may not employ a narrative structure and characteristics such as 

dialogue. 
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M 

 

Main idea : the central thought or premise of a reading passage. 

  

Meaning vocabulary : application of one’s understanding of word meanings to passage comprehension. 

  

Memoir : type of autobiography that usually focuses on a single time period or historical event. 

  

Metaphor : a direct comparison of two unlike things. 

  

Modified citation style : using author, title, and publication date of sources to document research. This special style is used only at the fifth grade 

level to ease students into more stringent citation styles which are used in later grades. 

  

Mood : atmosphere or predominant emotion in a literary work. 

  

Morpheme : the smallest meaningful unit of the language. 

  

Morphology : the study and description of how words are formed from prefixes, roots, and suffixes (e.g., mis-spell-ing), and how words are 

related to each other. 

  

Multimodal : multiple + mode. A mode refers to a way of meaning-making or communicating. The New London Group (1996) outlines five modes 

through which meaning is made: Linguistic, Aural, Visual, Gestural, and Spatial. Any combination of modes makes a multimodal text, and all 

texts—every piece of communication that a human composes—use more than one mode. Thus, all writing is multimodal.“All Writing is 

Multimodal,” Cheryl Ball and Colin Charlton, in Naming What We Know: Threshold Concepts of Writing Studies, Linda Adler- Kassner & Elizabeth 
Wardle (Eds.), forthcoming from Utah State University Press. 

  

Multimodal content : content utilizing more than one mode (e.g. still images + words, words + video) to convey a meaning. 

  

Multimodal literacy : “the interplay of meaning-making systems (alphabetic, oral, visual, etc.) that teachers and students should strive to study 

and produce.” NCTE Position Statement on Multimodal Literacies. 

  

Multisyllabic : these are words with more than one syllable. A systematic introduction of prefixes, suffixes, and multisyllabic words should occur 

throughout a reading program. The average number of syllables in the words students read should increase steadily throughout the grades. 
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N 

  

Narrative writing : writing that tells a story. This writing is often anecdotal, experiential, and personal—allowing students to express themselves in 

creative and, quite often, moving ways. 

  

Nonfiction : text that is factual and may be presented by detailed descriptions or examples; organization follows a logical pattern and may include 

textual aids. 

  

Nonverbal cues : nonverbal messages that are a key aspect of speaking, for example, intonation, pauses, facial expressions, eye contact, 

gestures, and body language. Listeners should study these cues to determine a speaker’s message, argument, and credibility. 

 

Nonverbal texts : In place of words, nonverbal texts may include images, gestures, and movement. 

 

O 

 

Onomatopoeia : use of words that mimic the sounds they describe; imitative harmony. 

  

Onset : all of the sounds in a syllable that come before the first vowel. 

  

Opinion writing : writing that clearly states a view or judgment about a topic, supported by examples, and offering reasons for assertions and/or 

explaining cause and effect. 

 

P 

  

Parallel structure : repetition of words, phrases, or sentences that have the same grammatical structure or that restate a similar idea. 

  

Paraphrase : to sum something up or clarify a statement by rephrasing it; to say something in other simpler words. 

  

Personification : the bestowing of human qualities on animals, ideas, or things. 

  

Persuasion : form of discourse whose function is to convince an audience or to prove or refute a point of view or an issue. 

  

Phoneme : a speech sound that combines with others in a language system to make words. 
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Phonemic awareness : the ability to notice, think about, or manipulate the individual phonemes (sounds) in words. It is the ability to understand 

that sounds in spoken language work together to make words. This term is used to refer to the highest level of phonological awareness: 

awareness of individual phonemes in words. 

  

Phonics : the study of the relationships between letters and the sounds they represent; also used to describe reading instruction that teaches 

sound-symbol correspondences. Sound-symbol correspondence are the rules and patterns by which letters and letter combinations represent 

speech sounds. 

  

Phonological awareness : one’s sensitivity to, or explicit awareness of, the phonological structure of words in one’s language. This is an 

“umbrella” term that is used to refer to a student’s sensitivity to any aspect of phonological structure in language. It encompasses awareness of 

individual words in sentences, syllables, and onset-rime segments, as well as awareness of individual phonemes. 

  

Picture walk : a strategy for previewing a book prior to reading by looking at the cover and illustrations and asking questions that require students 

to make predictions about the text. 

  

Plagiarism : using another person or source’s words or ideas without giving credit or obtaining permission. 

  

Plot : sequence of events or actions in a short story, novel, drama, or narrative poem. 

 

Point of view : the way in which an author reveals a viewpoint or perspective. This can be done through characters, ideas, events, and narration. 

  

Prefix : a morpheme that precedes a root and that contributes to or modifies the meaning of a word, as “re” in reprint. 

  

Pre-reading strategies : strategies for preparing students to read a text prior to reading. Examples include: picture walk, brainstorming about the 

topic/text, advance organizers, activating prior knowledge, vocabulary previews, structural organizers, establishing a purpose for reading, etc. 

  

Primary source : firsthand account of an event or a time period written or created during that time period (examples: Diary of Anne Frank, 
Dorothea Lange’s photographs, newspaper article about Hurricane Katrina). 

  

Print concepts : the ability of a child to know and recognize the ways in which print “works” for the purposes of reading, particularly with regard 

to books. 

  

Prior knowledge : refers to schema, the knowledge and experience that readers bring to the text. 

  

Problem/solution : text structure in which the main ideas are organized into two parts: a problem and a subsequent solution that responds to the 

problem, or a question and an answer that responds to the question. 

 

Oklahoma Academic Standards for English Language Arts | 82 



Protagonist : central character of a short story, novel, or narrative poem. The antagonist is the character who stands directly opposed to the 

protagonist. 

  

Purpose : specific reason or reasons for the writing. It conveys what the readers have to gain by reading the selection. Purpose is the objective or 

the goal that the writer wishes to establish. 

  

Q 

  

Quote : in research, to directly copy down the words from a source, set off in quotation marks. 
 

R 

 

R-controlled vowels : the modified sound of a vowel immediately preceding /r/ in the same syllable (e.g., care, never, sir, or). 

  

Rate : the speed at which a person reads. 

  

Recursive : moving back and forth through a text in either reading or writing, as new ideas are developed or problems encountered. In reading a 

text, recursive processes might include rereading earlier portions in light of later ones, looking ahead to see what topics are addressed or how a 

narrative ends, and skimming through text to search for particular ideas or events before continuing a linear reading. In creating a written 

composition, recursive processes include moving back and forth among the planning, drafting, and revising phases of writing. 

  

Reenact : to act out the events of a text. 
  

Retell : recall the content of what was read or heard. 

  

Revise : the process of rereading a text and making changes (in content, organization, sentence structures, and word choice) to improve it; not to 

be confused with edit. 

  

Rhetorical device : technique used by writers to persuade an audience. (e.g. alliteration, hyperbole, metaphor, etc.) 

  

Rhyme : words that have the same ending sound. 

  

Rime : a vowel plus the consonants that follow in a syllable; (e.g., -ame, -ick, -out). 

  

Root : a bound morpheme, usually of Latin origin, that cannot stand alone but is used to form a family of words with related meanings. 
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S 

 

Schema : refers to prior knowledge, the knowledge and experience that readers bring to the text. 

  

Secondary source : an interpretation or analysis of a primary source (examples: book about diaries kept during the Holocaust, book about Great 

Depression photography, an op-ed about how New Orleans handled the Hurricane Katrina aftermath from a later date). 

  

Segmenting : separating the individual phonemes, or sounds, of a word into discrete units. 

 

Semantics : the study of meaning in language. 

  

Semantic relationships : associations that exist between the meanings of words. 

  

Sequential structure: text structure in which ideas are grouped on the basis of order or time. 

  

Setting : time and place in which events in a short story, novel, drama, or narrative poem take place. 

  

Shared reading : an interactive reading experience that occurs when students join in or share the reading of a big book or other enlarged text 

while guided and supported by a teacher or other experienced reader. 

  

Simile : a combination of two things that are unlike, usually using the words like or as. 

  

Stem : the base form of a word; also called the root word. 

  

Structural analysis : a procedure for teaching students to read words formed with prefixes, suffixes, or other meaningful word parts. 

  

Style : writer’s characteristic manner of employing language. 

  

Suffix : a derivational morpheme added to the end of root or base that often changes the word’s part of speech and that modifies its meaning. 

  

Summarize : reducing large selections of text to their base essentials: the gist, the key ideas, the main points that are worth noting and 

remembering. 

  

Supporting details : reasons, examples, facts, steps, or other kinds of evidence that back up and explain a main idea. Details make up most of 

the information in what a person reads, but some details are more important than others. 
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Syllable : a unit of pronunciation that is organized around a vowel sound; it may or may not have consonants before or after the vowel. 

  

Symbol : object, person, place, or action that has both a meaning in itself and that stands for something larger than itself, such as a quality, 

attitude, belief, or value. 

  

Synonyms : words which have the same meaning. (e.g. example, instance, occurrence) 

  

Syntax : arrangement of words and order of grammatical elements in a sentence. 

  

Synthesize : creating original insights, perspectives, and understanding by reflecting on text(s) and merging elements from text and existing 

schema. 

T 

 

Text complexity : based on Fisher and Frey (2013), three inter-related aspects determine text complexity: quantitative evaluation, qualitative 

evaluation, and matching readers with texts and tasks. 

  

1. Quantitative evaluation: readability measures and other scores of text complexity 

2. Qualitative evaluation: levels of meaning, structure, language features, and knowledge demands 

3. Matching readers with texts and tasks: reader variables (such as motivation, knowledge, and experiences) and task variables (such as 

purpose and the complexity generated by the task assigned and the questions posed) (p.7) 

Theme : central meaning of a literary work. A literary work can have more than one theme. Most themes are not directly stated but rather are 

implied. A literary theme is not the same as a topic or main idea. 

  

Thesis statement : the guiding, arguable statement or claim an essay attempts to prove through evidence and reasoning. 

 

Tone : writer or speaker’s attitude toward a subject, character, or audience conveyed through the author’s choice of words and detail. Tone can 

be serious, humorous, sarcastic, objective, etc. 

  

Topic : the subject of the entire paragraph/text selection; tells what the passage is mainly about. 

  

Track print : look and process all the letters in order from left-to-right. 

  

Trait : distinguishing feature, as of a person’s character. 
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V 

 

Verbal cues : words and phrases that speakers use to add emphasis, clarify organization, make connections, and create ethos. Listeners should 

be focusing on these cues as it helps listeners determine a speaker’s message, argument, and credibility. 

  

Vocabulary notebook : a teaching strategy used to help students learn new vocabulary. 

  

Voice : distinctive style or manner of expression of an author or of a character. 

  

Vowel digraph : two vowels together that represent one phoneme, or sound (e.g., ea, ai, oa). 

  

Vowel diphthong : a sound made by combining two vowels, specifically when it starts as one vowel sound and proceeds to another, like the oy 
sound in oil.  

W 

  

Word study : the integration of phonics, spelling, and vocabulary instruction. This approach teaches students how to look closely at words to 

discover the regularities and conventions of English orthography, or spelling. The purpose is twofold: (1) develop a general knowledge of English 

spelling and discover generalizations about spelling, and (2) increase students’ specific knowledge of words and their meanings. 

  
Word family : group of words that share a rime (a vowel plus the consonants that follow; e.g., -ame, -ick, -out). 

  

Word wall : a literacy tool used for displaying commonly used vocabulary and/or sight words in large print so that all students can read the words 

from their desks. The purpose of a word wall is to help students naturally gain familiarity with high frequency words, as well as to gain 

reinforcement of vocabulary. 

  

Writing Modes : major types of writing. (Narrative, Opinion, Informational, Argumentation). 

  

Writing process : steps contained in the writing process include prewriting, drafting, revising, editing, and publishing. This process is often 

recursive. 
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Standard 2: Reading Foundations 

The 44* Phonemes of the English Language 
 

 

 

Phoneme  Graphemes**  Examples  Phoneme  Graphemes**  Examples 

Consonant Sounds:   

1  /b/  b, bb  big, rubber  14  /t/  t,tt,ed  top,letter,stopped 

2  /d/  d,dd,ed  dog, add, filled  15  /v/  v,ve  vet, give 

3  /f/  f,ph  fish, phone  16  /w/  w  wet, win, swim 

4  /g/  g,gg  go,egg  17  /y/  y,i  yes, onion 

5  /h/  h  hot  18  /z/  z,zz,ze,s,se,x  zip, fizz, sneeze, 

laser,is,was,please,xylophone 

6  /j/  j,g,ge,dge  jet,cage,barge,judge  Consonant Digraphs:  

7  /k/  c,k,ck,ch,cc,que  cat,kitten,duck,school,occur, 

antique  

19  /th/ 

(not voiced) 

th  thumb, thin, thing 

8  /l/  l.ll  leg, bell  20  /th/ 

(voiced) 

th  this, feather, then 

9  /m/  m,mm, mb  mad, hammer, lamb  21  /ng/  ng,n  sing, monkey, sink 

10  /n/  n,nn,kn,gn  no,dinner,knee, gnome  22  /sh/  sh,ss,ch,ti,ci  ship, mission, chef, motion, 

special 

11  /p/  p,pp  pie, apple  23  /ch/   ch,tch  chip, match 

12  /r/  r,rr,wr  run, marry, write  24  /zh/  ge,s  garage, measure, division 

13  /s/  s,se,ss,c,ce,sc  sun,mouse,dress,city,ice, 

science 

25  /wh/ 

(with breath) 

wh  what, when, where, why 
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Standard 2: Reading Foundations 

The 44* Phonemes of the English Language 

 

 

 

Phoneme  Graphemes**  Examples  Phoneme  Graphemes**  Examples 

Short Vowel Sounds:                                                                                Vowel Diphthongs:  

26  /a/  a, au  hat, laugh  38  /ow/   ow, ou, ou_e  cow, out, mouse, house 

27  /e/  e, ea  bed, bread  39  /oy/  oi, oy  coin, toy 

28  /i/  i  if      Vowel Sounds Influenced by r: 

29  /o/  o, a, au, aw, 

ough 

hot, want, haul, draw, bought  40  /a(r)/  ar  car 

30  /u/  u, o  up, ton  41  /ā(r)/  air, ear, are  air, chair, fair, hair, bear, care 

Long Vowel Sounds:  42  /i(r)/  irr, ere, eer  mirror, here, cheer 

31  /ā/  a, a_e, ay, ai, 

ey, ei 

bacon, late, day, train, they, eight, 

vein 

43  /o(r)/  or, ore, oor  for, core, door 

32  /ē/  e, e_e, ea, ee, 

ey, ie, y 

me, these, beat, feet, key, chief, 

baby 

44  /u(r)/  ur, ir, er, ear, 

or, ar 

burn, first, fern, heard, work, dollar 

33  /ī/  i, i_e, igh, y, ie  find, ride, light, fly, pie  Phoneme (speech sound) 

 

Grapheme (letters or groups of letters representing the most common 

spellings for the individual phonemes 

 

* The number of phonemes is different in some linguistics textbooks; this is 

evidence of the difficulty of classifying (Moats, 1998). 

 

** This list does not include all possible graphemes for a given phoneme. 

 

Source: Orchestrating Success in Reading by Dawn Reithaug (2002) 

34  /ō/  o, o_e, oa, ou, 

ow 

no, note, boat, soul, row 

35  /ū/  u, u_e, ew  human, use, few, chew 

Other Vowel Sounds: 

36  /oo/  oo,u,oul  book, put, could 

37  /ōō/  oo,u,u_e  moon, truth, rule 
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Standard 3: Critical Reading and Writing 

Genre Guidance 
 

The following provides a broad index of appropriate genres. This index does not include all genres or subgenres that students are expected to 

read. The genres align with expectations of the Standard 3 Critical Reading and Writing: Reading Strand - Students will comprehend, interpret, 
evaluate, and respond to a variety of complex texts of all literary and informational genres from a variety of historical, cultural, ethnic, and global 
perspectives. 

By end of third grade, students 

will have read grade-level 

appropriate texts in following:  

By end of fifth grade, students 

will have read grade-level 

appropriate texts in following: 

By end of eighth grade, students 

will have read grade-level 

appropriate texts in following:  

By end of English IV, students 

will have read grade-level 

appropriate texts in following:  

informational text 

fiction 

nonfiction 

poetry 

drama 

nursery rhyme 

fable 

folk, fairy, and tall tale 

autobiography and biography  

informational text 

fiction 

nonfiction 

poetry 

drama 

fable 

legend 

fairy tale 

myth 

autobiography and biography 

Plus increasingly complex application 
of previous grades 

informational text 

fiction 

nonfiction 

poetry 

drama 

fable 

legend 

fairy tale 

myth 

autobiography and biography 

Plus increasingly complex application 
of previous grades 

informational text 

fiction 

nonfiction 

poetry 

drama 

Plus increasingly complex application 
of previous grades 
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Standard 3: Critical Reading and Writing 

Text Complexity Bands 
 

In order to determine the complexity of a text, it is essential to consider three inter-related aspects: quantitative measures, qualitative measures, and 

reader-task considerations, (Fisher, Frey and Lapp, 2012). 

Quantitative measures 

Readability ranges (e.g. ATOS, Lexile Framework, Flesch-Kincaid) are 

available in order to measure the difficulty of the text.  These ranges are 

created from an evaluation of word frequency and sentence length to 

determine text difficulty.  Word frequency and sentence length are strong 

predictors of how difficult a text is to comprehend. 

Qualitative measures 

Readability ranges (quantitative measures) are not capable of assessing 

the subtleties of meaning, structure, language features and knowledge 

demands; therefore, Oklahoma educators will evaluate these qualitative 

measures using their professional judgment and expertise through a 

research- based rubric. 

Matching readers with texts and tasks 

Input from parents, local classroom teachers, reading specialists, and/ or 

school librarians help determine the appropriateness of a text in regards to 

the reader’s age, interests and the content of the text. Matching readers 

with texts and tasks are foremost in selecting appropriate texts for 

readers. Reader variables include motivation, knowledge, and 

experiences, and task variables consist of purpose and the complexity 

generated by the task assigned and the questions posed. 

Prekindergarten through Kindergarten guidance 

According to Dr. Douglas Fisher in Text Complexity, Raising the Rigor in Reading,” text complexity is a staircase effect and the first steps on this staircase 

need to be carefully scaled so the youngest readers successfully acquire the fundamental of reading, which means that they are reading texts that allow 

for practice with decoding and fluency” (p. 37) 
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Standard 3: Critical Reading and Writing 

College- and Career-Readiness Reading Range 
 

National Career Clusters® Framework  

Text Complexity for 16 Career Clusters 

 

Minimum reading range required for careers. 
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Standard 5: Language 

Grammar Companion 
 

Eight Parts of Speech 

Noun - a word that names a person, place, thing, or idea. 

● Proper Noun - the specific name of a particular person, place, or thing. These will always be capitalized.  

Ex: Mr. Smith, Riverdale Elementary, American 

● Common noun - refers to a general group of persons, places, things, or ideas.  

Ex: teacher, school, citizen 

● Concrete noun - these can be sensed by your five senses; they can be seen, touched, felt, tasted, heard, or smelled.  

Ex: apple, ball, telephone 

● Abstract noun - represents a feeling, idea, or quality. These cannot be sensed by your five senses. 

Ex: hope, love, peace, hatred 

● Collective noun - refers to things or people as a unit.  

Ex: team, family, class 
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Pronoun - a word that takes the place of a noun. 

● Personal pronoun - refers to who is speaking, being spoken to, or spoken about. 

   Personal Pronouns 

Singular  Plural 

First Person  I, me  we, us 

Second Person  you  you 

Third Person  he, him, she, it  they, them 

 

● Possessive pronoun - a word that shows possession and defines who owns a particular object. 

   Possessive Pronouns 

Singular  Plural 

First Person  my, mine  our, ours 

Second Person  your, yours  your, yours 

Third Person  his, her, hers, its  their, theirs 

 

● Reflexive pronoun - a word that refers back to the subject of a sentence, clause, or phrase. It is formed by adding –self or –selves to a personal 

pronoun. 

Ex: myself, herself, himself, itself, ourselves, themselves 

● Demonstrative pronoun - this, that, these, those. Points out a person, place, thing, or idea.  

Ex: This is my book. Those are my shoes. These are mine. 

● Interrogative pronoun - what, which, who, whom, whose. Used at the beginning of a question. 
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● Antecedent - the noun the pronoun replaces.  

Ex: Joann placed her coat in the closet. Joann is the antecedent for her. 

Verb - a word that expresses action or state of being. 

● Action verb - a verb that expresses physical or mental action of the subject. 

Ex: Joe walks to school. The team played a great game. She is talking to me. 

● Linking verb - am, is, are, was, were, be, being, been. These words are used to link the subject to some other word in the sentence that 

describes, identifies, or gives more information about it.  

Ex: John was sick for two days. (sick describes John) | John is hungry. (hungry describes John) 

● Helping verb - used with the main verb to tell what happens or what exists. 

may  

might  

must 

am  

is 

are  

was  

were 

be 

being  

been (also linking) 

do  

does  

did 

should  

could  

would 

have  

had  

has 

will  

can  

shall 

  

Ex: We might win the game tomorrow. (might is the helping verb and win is the main verb) 
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Adjectives - a word that modifies or describes a noun or pronoun. Adjectives tell what kind, how many, how much, and which one. 

● Articles- a, an, the, are always adjectives. 

● Adjectives tell What Kind. Ex: We stayed in a large high-rise hotel. 

● Adjectives tell How Many. Ex: I have attended four schools. 

● Adjectives tell How Much. Ex: We have some books to shelve in the library. 

● Adjectives tell Which One. Ex: I live in the blue house. 

○ Demonstrative Adjectives: this, that, these, those. When these words are used to describe a noun, they are adjectives. When they are 

used in place of a noun, they are demonstrative pronouns. 

Ex:  This is my book. – demonstrative pronoun taking the place of book.  

This book is mine. – demonstrative adjective describing book. 

● Adjectives that Compare - these are usually formed by adding –er, -ier, -est, -iest. Ex: larger hat, angrier than you, biggest car. 

● Other comparative adjectives - better, best, more, most, little, less 
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Adverbs - a word that modifies or describes a verb, adjective, or other adverb. Adverbs tell when, where, how, how often, how much, to what 

extent. Common adverbs end in –ly. 

● Adverbs tell How.  

Ex:  The dolphin floated gracefully in the water.  

John finished the race strong. 

● Adverbs tell When.  

Ex:  Lisa will go first.  

Sometimes I eat cereal for dinner. 

● Adverbs tell Where.  

Ex:  Turn left at the stoplight.  

The dogs are outside. 

● Adverbs modify other Adjectives and other Adverbs by showing the degree such as almost, entirely, early, so, frequently, extremely, 

occasionally, too, awfully, completely, always, very.  

Ex:  It is very cold here. (The adverb very tells about the adjective cold.)  

I work extremely fast. (The adverb extremely tells about the adverb fast.) 
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Prepositions and Prepositional Phrases - a word or group of words linked to a noun or verb to describe direction or condition. 

● One-word Prepositions - consists of one word 

Examples in sentences: The deer ran across the road. We stopped at the store down the street. 

Common One-word Prepositions 

about 

above 

at 

before 

but (meaning except) 

by 

in 

inside 

out 

outside 

under 

underneath 

across  behind  concerning  into  over  until 

after  below  despite  like  past  unto 

against  beneath  down  near  since  up 

along  beside  during  of  through  upon 

among  besides  except  off  throughout  with 

around  between  for  on  toward  within 

as  beyond  from  onto  to (unless a verb 

comes after it) 

without 

  

● Phrasal Prepositions- consist of more than one word.  

Example in a sentence: Water flowed in front of the rocks. 
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Common Phrasal Prepositions 

according to  from among  in case of  in spite of  out of 

along with  from between  in front of  instead of  next to 

as for  in accordance with  in place of  on account of  with reference 

except for  in addition to  in regard to  on top of  with regard to 

 

Conjunction - a word that connects parts of a sentence. 

● Coordinate conjunctions - and, or, nor, for, so, but, yet - connect equal parts of a sentence.  

Ex:  I like to read and watch TV.  

We are going to go to a movie and we are going to go to dinner. 

● Subordinate conjunctions - connect a dependent clause to an independent clause. 

Common Subordinating Conjunctions 

after  if  than  until  which 

although  how  that  when   

as  since  though  where   

because  supposing  unless  whether   

 

● Correlative conjunctions - connect two ideas in pairs. Neither…nor, either…or, not only…but also  

Ex: Not only do I like football, but I also like baseball. 

 Interjection - a word or phrase that expresses emotion and often stands alone in a sentence.  

Ex: wow, yes, well, please, yuck 
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Parts of the Sentence 

Subject 

The subject of a sentence is the person, place, or thing that is performing the action of the sentence. It is what or whom the sentence is about.  

Ex: The young man built the family a the new house. 

The simple subject is the subject and any modifiers.  

Ex. The young man built the family a new house. 

Predicate 

The predicate of a sentence expresses the action or being within the sentence.  

Ex: The young man built the family a new house.  

The simple predicate contains the verb and words that modify the verb.  

Ex: The young man built the family a new house. 

Direct Object 

The direct object receives the action of the sentence. It is usually a noun or pronoun.  

Ex: The young man built the family a new house. 

Indirect Object 

The indirect object indicates to whom or for whom the action of the sentence is being done.  

Ex: The young man built the family a new house. 

Subject Complement 

A subject complement either renames or describes the subject and is usually a noun, pronoun, or adjective. Subject complements follow a linking verb 

within the sentence. 

Ex: The man is a good father. (father is the noun complement of man.) | The man seems kind. (kind is the adjective complement of man.) 
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Phrases - groups of words that do not contain both a subject and a verb. 

Prepositional Phrase -made up of a preposition and its modifiers. It can function as an adjective or adverb in a sentence. 

● Adjectival prepositional phrase: The store around the corner is green. (around the corner describes the noun store.) 

● Adverbial prepositional phrase: Sally is coloring outside the lines. (outside the lines describes where the coloring takes place.) 

Verbal Phrases - groups of words using verbs as other parts of the sentence. Infinitive, Gerund, and Participial 

● Infinitive Phrase - the word “to” plus a verb. Infinitive phrases can function as adjective, adverbs, or nouns 

Ex:  To dance gracefully is my ambition. (noun as the subject of a sentence) 

Her plan to become a millionaire fell through when the stock market crashed. (adjective describing plan)  

John went to college to study engineering. (adverb describing why he went) 

● Participial Phrase - a verb form functioning as an adjective. 

  Ex:  Swimming for his life, John made it to shore. (swimming for his life describes John) 

●  Gerund Phrase - an –ing verb form functioning as a noun. 

  Ex:  Walking the dog is not my favorite task. (subject) 

Appositive Phrase - renames or identifies a noun or pronoun. It is set off by commas if the added information is nonessential to the meaning of 

the sentence. 

Ex:  My teacher, a woman with curly hair, is very fun. (curly hair is nonessential to the teacher being fun) 

The dog with the sharp teeth Bowser is the one who bit me. (Bowser is essential to identifying which dog bites) 

Absolute Phrase - is a modifier, or a modifier and a few other words, that attaches to a sentence or a noun, with no conjunction. It cannot 

contain a finite verb. 

Absolute phrases usually consist of a noun and a modifier that modifies this noun, NOT another noun in the sentence. 

Absolute phrases are optional in sentences, i.e., they can be removed without damaging the grammatical integrity of the sentence. Since absolute 

phrases are optional in the sentence, they are often set off from the sentence with commas or, less often, with dashes. We normally explain absolute 

phrases by saying that they modify entire sentences, rather than one word. 
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Ex:  Their minds whirling from the events of the school day, the students made their way to the parking lot. 

His head pounding, his hands shaking, the young man knelt and proposed marriage to his girlfriend. 

Clauses 

Clauses - a group of related words that contains a subject and a verb. Independent clauses can stand alone as complete sentences. 

Dependent or subordinate clauses cannot stand alone and must be in the sentence with an independent clause. 

Adjective Clauses - dependent clauses that describe nouns or pronouns. They begin with relative pronouns: that, where, which, who, whose. 

Ex: The teacher who left her papers on the desk will be late turning in her grades. 

  

Adverb Clauses - dependent clauses that describe verbs, adjectives, or adverbs. They begin with subordinating conjunctions. 

  

Subordinating conjunctions to show time: after, before, when, while, as , whenever, since, until, as soon as, as long as, once 

  

Subordinating conjunctions to show cause and effect: because, since, now that, as, so, in order that 

  

Subordinating conjunctions to show condition: if, unless, whether, providing 

  

Subordinating conjunctions to show contrast: although, even though, though, whereas, while 

  

Examples: 

Time: After the family spent the day at the zoo, they were very tired. 

Cause and Effect: The family was very tired since they spent the day at the zoo. 

Condition: Unless you plan your trip to the zoo carefully, you won’t be able to see all the animals in one day. 

Contrast: The family visited the park, although they really wanted to spend the day at the zoo. 
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Noun Clauses - dependent clauses that function as the subject, object, or compliment of a sentence.  

They begin with subordinating conjunctions. 

how  when  who 

however  whenever  whoever 

if  where  whom 

that  wherever  whomever 

what  which  whose 

whether  whichever  why 

whatever       

  

Examples: 

Whatever you want for dinner is fine with me. (subject) 

John will make whatever you want for dinner. (direct object) 

I have dinner ready for whoever wants to eat. (object of the preposition) 
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Verb Tense 

The tense of a verb is determined by when the action took place. The three tenses are: 

● The Past Tense 

● The Present Tense 

● The Future Tense 

 Examples of Tenses 

Here are some examples of verbs in different tenses: 

● I walked to work. (The verb walked is in the past tense.) 

● I walk to work. (The verb walk is in the present tense.) 

● I will walk to work. (The verb will walk is in the future tense.) 

Verbs do not just express actions. They can also express a state of being. For example: 

● I was happy. (The verb was is in the past tense.) 

● I am happy. (The verb am is in the present tense.) 

● I will be happy. (The verb will be is in the future tense.) 

Some of the verbs in the past tense are made up of more than one word. We need these different versions of the tenses because the tenses are further 

categorized depending on whether the action (or state of being) they describe is in progress or completed. For example, the different versions of the 

verb to laugh are: 

● Past Tense: laughed, was/were laughing, had laughed, had been laughing 

● Present Tense: laugh, am/is/are laughing, has/have laughed, has/have been laughing 

● Future Tense: will laugh, will be laughing, will have laughed, will have been laughing 
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The Full List of Tenses 

The table below shows the full list of the tenses: 

 

The 4 Past Tenses  Example 

simple past tense  I went 

past progressive tense  I was going 

past perfect tense  I had gone 

past perfect progressive tense  I had been going 

The 4 Present Tenses  Example 

simple present tense  I go 

present progressive tense  I am going 

present perfect tense  I have gone 

present perfect progressive tense  I have been going 

The 4 Future Tenses  Example 

simple future tense  I will go 

future progressive tense  I will be going 

future perfect tense  I will have gone 

future perfect progressive tense  I will have been going 
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Sentence Structure 

1. Simple - a simple sentence contains one independent clause.  

Ex: Judy laughed. 

2. Compound - a compound sentence contains two or more independent clauses joined by a conjunction.  

Ex: Judy laughed and Jimmy cried. 

3. Complex - a complex sentence contains an independent clause and at least one dependent clause.  

Ex: Jimmy cried when Judy laughed. 

4. Compound Complex - a compound-complex sentence contains two or more independent clauses and at least one dependent clause.  

Ex: Judy laughed and Jimmy cried when the clowns ran past their seats. 

Types of Sentences 

1. Declarative sentences make a statement to relay information or ideas. They are punctuated with a simple period. Formal essays or reports are 

composed almost entirely of declarative sentences. 

Ex: The concert begins in two hours. July 4th is Independence Day. 

2. Imperative sentences issue commands or requests or they can express a desire or wish. They are punctuated with a simple period or they can be 

exclamations requiring an exclamation mark. It all depends on the strength of emotion you want to express. Imperative sentences can consist of a single 

verb or they can be more lengthy and complex. 

Ex: Watch out for oncoming traffic. Please do your homework. 

3. Exclamatory sentences express strong emotion. It doesn’t really matter what the emotion is, an exclamatory sentence is the type of sentence needed 

to express it. Exclamatory sentences always end in an exclamation mark, so it’s pretty easy to spot them. 

Ex: The river is rising! I can’t wait for the party! 

4. Interrogative sentences are also easy to spot. That’s because they always ask a question and end in a question mark. 

Ex: Is it snowing? Have you had breakfast? 
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OKLAHOMA SCHOOL TESTING PROGRAM
TEST BLUEPRINT ENGLISH LANGUAGE ARTS

 2016-2017 GRADE 4
This blueprint describes the content and structure of an assessment and defines the ideal 

number of test items by standard of the Oklahoma Academic Standards (OAS).
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24%

12%

12%

IDEAL PERCENTAGE
OF ITEMS

100%

*Standard 8: Independent Reading and Writing is assessed throughout the test and dually aligned to each standard.
Please note this blueprint does not include items that may be field-tested.
A minimum of 6 items is required to report a standard.

STANDARD 2: READING AND WRITING PROCESS
Students will use a variety of recursive reading and writing processes.

STANDARD 3: CRITICAL READING AND WRITING
Students will apply critical thinking skills to reading and writing.

STANDARD 4: VOCABULARY
Students will expand their working vocabularies to effectively 
communicate and understand texts.

STANDARD 5: LANGUAGE
Students will apply knowledge of grammar and rhetorical style to 
reading and writing.

STANDARD 6: RESEARCH
Students will engage in inquiry to acquire, refine, and share knowledge.
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TOTAL 
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Introduction  
The Oklahoma Academic Standards for Mathematics 2016 is the result of 
the contributions of hundreds of mathematics teachers, mathematics 
educators, and mathematicians from across the state of Oklahoma. This 
document reflects a balanced synthesis of the work of all members of the 
Oklahoma Academic Standards for Mathematics Writing Committee and 
feedback from teachers, mathematicians, external reviews, and numerous 
education stakeholders including business, industry and commerce, parent 
groups, career tech, higher education, and external reviewers. 

The Oklahoma Academic Standards for Mathematics 2016 specify what 
students should know and be able to do as learners of mathematics at the 
end of each grade level or course. Students are held responsible for 
learning standards listed at earlier grade levels as well as their current 
grade level.  Throughout this document, the standards are written to allow 
time for study of additional material at every grade level. The order of the 
standards at any grade level is not meant to imply a sequence of topics 
and should be considered flexible for the organization of any course. The 
document provides standards for PK-7, Pre-Algebra, Algebra I, Geometry, 
and Algebra II with Algebra I as the pre-requisite for both Geometry and 
Algebra II. 

Development of the Oklahoma Academic 
Standards for Mathematics 
The Oklahoma Academic Standards for Mathematics writing team drew on 
the work of the National Council of Teachers of Mathematics (NCTM) 
standards documents; the National Research Council’s report Adding It 
Up, the Oklahoma Priority Academic Standards (PASS), and other states’ 
standards documents and curriculum framework guides (e.g., Minnesota, 
Virginia, and Massachusetts). Please see the reference list at the end of this 
document for a more complete list of all resources consulted. 

 

Vision and Guiding Principles 
These standards envision all students in Oklahoma will become 
mathematically proficient and literate through a strong mathematics 
program that emphasizes and engages them in problem solving, 
communicating, reasoning and proof, making connections, and using 
representations. Mathematically proficient and literate students can 
confidently and effectively use mathematics concepts, computation skills, 
and numbers to problem-solve, reason, and analyze information. 
Developing mathematical proficiency and literacy for Oklahoma students 
depends in large part on a clear, comprehensive, coherent, and 
developmentally appropriate set of standards to guide curricular 
decisions. The understanding and implementation of these standards 
throughout PK-12 mathematics experience for students is based on the 
following guiding principles: 
 

Guiding Principle 1: Excellence in mathematics education 
requires equity—high expectations and strong support for all 
students.  
All students must have opportunities to study—and support to learn 
—mathematics. Equity does not mean that every student should 
receive identical instruction; instead, it demands that reasonable 
and appropriate accommodations be made as needed to promote 
access and attainment for all students. 

Guiding Principle 2: Mathematical ideas should be explored in 
ways that stimulate curiosity, create enjoyment of 
mathematics, and develop depth of understanding. 
Students need to understand mathematics deeply and use it 
effectively. To achieve mathematical understanding, students 
should be actively engaged in doing meaningful mathematics, 
discussing mathematical ideas, and applying mathematics in 
interesting, thought provoking situations. Student understanding is 
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further developed through ongoing reflection about cognitively 
demanding and tasks relevant to their lives. 

Tasks should challenge and engage students in mathematics in 
multiple ways. Short- and long-term investigations that connect 
procedures and skills with conceptual understanding are integral 
components of an effective mathematics program. Activities 
should build upon curiosity and prior knowledge, and enable 
students to solve progressively deeper, broader, and more 
sophisticated problems. Mathematical tasks reflecting significant 
mathematics should generate active classroom talk, promote the 
development of conjectures, and lead to an understanding of the 
necessity for mathematical reasoning. 

Guiding Principle 3: An effective mathematics program 
focuses on problem solving. 
Mathematical problem solving is the hallmark of an effective 
mathematics program. Skill in mathematical problem solving 
requires practice with a variety of mathematical problems as well 
as a firm grasp of mathematical techniques and their underlying 
principles. Students who possess a deeper knowledge of 
mathematics can then use mathematics in a flexible way to attack 
various problems and devise different ways of solving any 
particular problem. Mathematical problem solving calls for 
reflective thinking, persistence, and learning from the ideas of 
others. Success in solving mathematical problems helps to create 
an abiding interest in mathematics. 

Guiding Principle 4: Technology is essential in teaching and 
learning mathematics. 
Technology enhances the mathematics curriculum in many ways. 
Technology enables students to communicate ideas within the 
classroom or to search for needed information. It can be especially 
helpful in assisting students with special needs in regular and 
special classrooms, at home, and in the community. Technology 
changes what mathematics is to be learned and when and how it is 

learned. Tools such as measuring instruments, manipulatives (such 
as base ten blocks and fraction pieces), scientific and graphing 
calculators, and computers with appropriate software, if properly 
used, contribute to a rich learning environment for developing and 
applying mathematical concepts. Appropriate use of calculators is 
essential; calculators should not be used as a replacement for 
basic understanding and skills. Although the use of a graphing 
calculator can help middle and secondary students to visualize 
properties of functions and their graphs, graphing calculators 
should be used to enhance their understanding and skills rather 
than replace them. 

Standards Overview 
The Oklahoma Academic Standards for Mathematics are developed 
around four main content strands, Algebraic Reasoning and Algebra, 
Number and Operations, Geometry and Measurement, and Data and 
Probability organize the content standards throughout PK-7 and Pre-
Algebra. The standards for Algebra I, Algebra II, and Geometry are 
fundamentally organized around these strands as well. The process 
standards are defined as the Mathematical Actions and Processes and are 
comprised of the skills and abilities students should develop and be 
engaged in throughout their PK-12 mathematics education. Among these 
are the ability to problem solve, communicate, and reason about 
mathematics which will help students be ready for the mathematics 
expectations of college and the skills desired by many employers. While 
the process and content standards work in concert to create clear, concise, 
and rigorous mathematics standards and expectations for Oklahoma 
students with the aim of helping them be college and career ready, it is not 
intended that each mathematical action and process will be utilized or 
developed with each standard. Certainly some standards and objectives 
can be achieved more readily with particular mathematics actions and 
processes. For example, an objective that involves explaining a particular 
concept may be best accomplished by also engaging students in 
communicating mathematically. Whereas, standards and objectives that 
focus in the early grades on fluency with operations will align well with the 
mathematical action and process focused on procedural fluency.  
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Number and Operations Strand: A focus on number and 
operations is the cornerstone of a strong mathematics program. 
Developing students’ fluency with number and operations 
throughout their PK-12 mathematics experience requires a balance 
and connection between conceptual understanding and 
computational proficiency and efficiency. This strand provides 
focus on the importance of students’ understanding of numbers, 
ways of representing numbers, relationships among numbers, 
relationships among number systems, and meanings of operations 
and how they relate to one another. An emphasis is placed on the 
development of estimation so students can determine the 
reasonableness of solutions and answers. Further, it requires that 
students should be able to compute efficiently and proficiently. 
 
Algebraic Reasoning and Algebra Strand: All students should be 
able to reason algebraically and learn algebra. This strand 
provides focus for the PK-7 and Pre-Algebra standards around the 
notion that algebra is more than moving symbols around. It is 
about understanding patterns, relations and functions, 
representing and analyzing mathematical situations and structures 
using algebraic symbols, using mathematical models to represent 
and understand quantitative relationships, and analyzing change in 
various contexts. Understanding change is fundamental to 
algebraic reasoning and the concept of function with depth. This 
understanding is critical for success in college-level mathematics.  
It is also fundamental to understanding many real-world problems 
and situations students will face in their future careers. 
 
Geometry and Measurement Strand: All students should gain 
experience using a variety of visual and coordinate representations 
to analyze and solve problems and learn how to use appropriate 

units and tools for measuring. This strand provides focus for the 
PK-7 and Geometry standards around the notion that geometry 
and measurement help students understand and represent ideas 
and solve problems they will encounter in their daily lives. A focus 
on geometry should enable students to analyze characteristics of 
two- and three-dimensional objects, develop arguments based on 
geometric relationships, describe spatial relationships using 
coordinate geometry and other representational systems, apply 
transformations and symmetry to analyze mathematical situations, 
and utilize visualization, spatial reasoning and geometric modeling 
to solve problems. A focus on measurement should enable 
students to understand measureable attributes of objects and the 
units, systems, and processes of measurement, and apply 
appropriate techniques, tools, and formulas to determine 
measurements. 
 
Data and Probability Strand: An increased emphasis on 
understanding data should span all grade levels. Making sense of 
data and probability has become a part of our daily lives, 
supporting the importance of this strand throughout a students’ 
PK-12 mathematics experience. A focus on data and probability 
should enable all students to formulate questions that can be 
addressed with data, and to collect, organize, and display relevant 
data to answer them. Students should select and use appropriate 
statistical methods to analyze data, develop and evaluate 
inferences and predictions that are based on data, and understand 
and apply basic concepts of probability. The study of data is also 
an opportunity to apply the basic skills of computing with numbers 
and being an educated consumer of information presented in the 
news and media while the study of probability provides application 
and use of fractions in daily life. 
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Mathematical Actions and Processes 
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Mathematical Actions and Processes 
       

The Mathematical Actions and Processes simultaneously reflect the holistic nature of mathematics as a discipline in which patterns and relationships among 
quantities, numbers, and space are studied (National Academies of Sciences, 2014) and as a form of literacy such that all students are supported in accessing 
and understanding mathematics for life, for the workplace, for the scientific and technical community, and as a part of cultural heritage (NCTM, 2000). The 
seven Mathematical Actions and Processes leverage both the NCTM Process Standards and the Five Mathematical Proficiencies (NRC, 2001) to capture the 
mathematical experience of Oklahoma students as they pursue mathematical literacy.  
 
Throughout their Pk-12 education experience, mathematically literate students will: 

Develop a Deep and Flexible Conceptual Understanding 
Demonstrate a deep and flexible conceptual understanding of 
mathematical concepts, operations, and relations while making 
mathematical and real-world connections. Students will develop an 
understanding of how and when to apply and use the mathematics 
they know to solve problems. 
 
Develop Accurate and Appropriate Procedural Fluency  
Learn efficient procedures and algorithms for computations and 
repeated processes based on a strong sense of numbers. Develop 
fluency in addition, subtraction, multiplication, and division of 
numbers and expressions. Students will generate a sophisticated 
understanding of the development and application of algorithms 
and procedures. 
 
Develop Strategies for Problem Solving 
Analyze the parts of complex mathematical tasks and identify entry 
points to begin the search for a solution. Students will select from a 
variety of problem solving strategies and use corresponding 
multiple representations (verbal, physical, symbolic, pictorial, 
graphical, tabular) when appropriate. They will pursue solutions to 
various tasks from real-world situations and applications that are 
often interdisciplinary in nature. They will find methods to verify 
their answers in context and will always question the 
reasonableness of solutions. 

Develop Mathematical Reasoning 
Explore and communicate a variety of reasoning strategies to think 
through problems. Students will apply their logic to critique the thinking 
and strategies of others to develop and evaluate mathematical 
arguments, including making arguments and counterarguments and 
making connections to other contexts. 
 
Develop a Productive Mathematical Disposition  
Hold the belief that mathematics is sensible, useful and worthwhile. 
Students will develop the habit of looking for and making use of 
patterns and mathematical structures. They will persevere and become 
resilient, effective problem solvers. 
 
Develop the Ability to Make Conjectures, Model, and Generalize 
Make predictions and conjectures and draw conclusions throughout the 
problem solving process based on patterns and the repeated structures 
in mathematics. Students will create, identify, and extend patterns as a 
strategy for solving and making sense of problems.  
 
Develop the Ability to Communicate Mathematically 
Students will discuss, write, read, interpret and translate ideas and 
concepts mathematically. As they progress, students’ ability to 
communicate mathematically will include their increased use of 
mathematical language and terms and analysis of mathematical 
definitions.
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Develop a Deep and 
Flexible Conceptual 

Understanding 

Develop Accurate and 
Appropriate 

Procedural Fluency 

Develop Strategies 
for Problem Solving 

Develop 
Mathematical 

Reasoning 

Develop a Productive 
Mathematical 

Disposition 

Develop the Ability to 
Make Conjectures, 

Model, and 
Generalize 

Develop the Ability to 
Communicate 

Mathematically 

Number & Operations (N) 

4.N.1 Solve real-world and mathematical 
problems using multiplication and 
division. 

4.N.1.1 Demonstrate fluency with multiplication and division facts with factors up to 12. 

4.N.1.2 Use an understanding of place value to multiply or divide a number by 10, 100 and 1,000.  

4.N.1.3 Multiply 3-digit by 1-digit or a 2-digit by 2-digit whole numbers, using efficient and generalizable procedures and strategies, based on 
knowledge of place value, including but not limited to standard algorithms. 

4.N.1.4 Estimate products of 3-digit by 1-digit or 2-digit by 2-digit whole numbers using rounding, benchmarks and place value to assess the 
reasonableness of results. Explore larger numbers using technology to investigate patterns. 

4.N.1.5 Solve multi-step real-world and mathematical problems requiring the use of addition, subtraction, and multiplication of multi-digit whole 
numbers. Use various strategies, including the relationship between operations, the use of appropriate technology, and the context of the problem to 
assess the reasonableness of results. 

4.N.1.6 Use strategies and algorithms based on knowledge of place value, equality and properties of operations to divide 3-digit dividend by 1-digit 
whole number divisors. (e.g., mental strategies, standard algorithms, partial quotients, repeated subtraction, the commutative, associative, and 
distributive properties). 

4.N.1.7 Determine the unknown addend(s) or factor(s) in equivalent and non-equivalent expressions. (e.g., 5 + 6 = 4 + ☐ , 3 x 8 < 3 x ☐). 

4.N.2 Represent and compare fractions 
and decimals in real-world and 
mathematical situations; use place value 
to understand how decimals represent 
quantities. 

4.N.2.1 Represent and rename equivalent fractions using fraction models (e.g. parts of a set, area models, fraction strips, number lines). 

4.N.2.2 Use benchmark fractions (0, !! ,  
!
! ,  

!
! ,  

!
! ,  

!
! , 1) to locate additional fractions on a number line. Use models to order and compare whole numbers 

and fractions less than and greater than one using comparative language and symbols. 

4.N.2.3 Decompose a fraction in more than one way into a sum of fractions with the same denominator using concrete and pictorial models and 
recording results with symbolic representations (e.g., !! =

!
! +

!
! +

!
! ).  

4.N.2.4 Use fraction models to add and subtract fractions with like denominators in real-world and mathematical situations. 

4.N.2.5 Represent tenths and hundredths with concrete models, making connections between fractions and decimals. 

4.N.2.6 Represent, read and write decimals up to at least the hundredths place in a variety of contexts including money. 
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 4.N.2.7 Compare and order decimals and whole numbers using place value, a number line and models such as grids and base 10 blocks.  

4.N.2.8 Compare benchmark fractions (!! ,  
!
! ,  

!
! ,  

!
! ,  

!
! ) and decimals (0.25, 0.50, 0.75) in real-world and mathematical situations. 

4.N.3 Determine the value of coins in 
order to solve monetary transactions. 

4.N.3.1 Given a total cost (whole dollars up to $20 or coins) and amount paid (whole dollars up to $20 or coins), find the change required in a variety of 
ways. Limited to whole dollars up to $20 or sets of coins. 

Algebraic Reasoning & Algebra (A) 

4.A.1 Use multiple representations of 
patterns to solve real-world and 
mathematical problems. 

4.A.1.1 Create an input/output chart or table to represent or extend a numerical pattern. 

4.A.1.2 Describe the single operation rule for a pattern from an input/output table or function machine involving any operation of a whole number. 

4.A.1.3 Create growth patterns involving geometric shapes and define the single operation rule of the pattern. 

4.A.2 Use multiplication and division 
with unknowns to create number 
sentences representing a given problem 
situation. 

4.A.2.1 Use number sense, properties of multiplication and the relationship between multiplication and division to solve problems and find values for the 
unknowns represented by letters and symbols that make number sentences true.  

4.A.2.2 Solve for unknowns in problems by solving open sentences (equations) and other problems involving addition, subtraction, multiplication, or 
division with whole numbers. Use real-world situations to represent number sentences and vice versa. 

Geometry & Measurement (GM) 

4.GM.1 Name, describe, classify and 
construct polygons, and three-
dimensional figures. 

4.GM.1.1 Identify points, lines, line segments, rays, angles, endpoints, and parallel and perpendicular lines in various contexts. 

4.GM.1.2 Describe, classify, and sketch quadrilaterals, including squares, rectangles, trapezoids, rhombuses, parallelograms, and kites. Recognize 
quadrilaterals in various contexts. 

4.GM.1.3 Given two three-dimensional shapes, identify similarities, and differences. 

4.GM.2 Understand angle, length, and 
area as measurable attributes of real-
world and mathematical objects. Use 
various tools to measure angles, length, 
area, and volume. 

4.GM.2.1 Measure angles in geometric figures and real-world objects with a protractor or angle ruler. 

4.GM.2.2 Find the area of polygons that can be decomposed into rectangles. 

4.GM.2.3 Using a variety of tools and strategies, develop the concept that the volume of rectangular prisms with whole-number edge lengths can be 
found by counting the total number of same-sized unit cubes that fill a shape without gaps or overlaps. Use appropriate measurements such as cm3. 

4.GM.2.4 Choose an appropriate instrument and measure the length of an object to the nearest whole centimeter or quarter-inch. 

4.GM.2.5 Solve problems that deal with measurements of length, when to use liquid volumes, when to use mass, temperatures above zero and money 
using addition, subtraction, multiplication, or division as appropriate (customary and metric). 
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4.GM.3 Determine elapsed time and 
convert between units of time. 

4.GM.3.1 Determine elapsed time. 

4.GM.3.2 Solve problems involving the conversion of one measure of time to another. 

Data & Probability (D) 

4.D.1 Collect, organize, and analyze 
data. 

4.D.1.1 Represent data on a frequency table or line plot marked with whole numbers and fractions using appropriate titles, labels, and units. 

4.D.1.2 Use tables, bar graphs, timelines, and Venn diagrams to display data sets. The data may include benchmark fractions or decimals ( !! ,  
!
! ,  

!
! ,  

!
! ,  

!
! , 

0.25, 0.50, 0.75). 

4.D.1.3 Solve one- and two-step problems using data in whole number, decimal, or fraction form in a frequency table and line plot. 
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Mathematical Glossary Terms and Tables 
Whenever possible a reference was identified for glossary terms from the following resources: 

 (DPI) http://dpi.wi.gov/standards 

(H) http://www.hbschool.com/glossary/math2/ 

(M) http://www.merriam-webster.com/ 
(MW) http://www.mathwords.com 

(MA) http://www.doe.mass.edu/frameworks/current.html 

(NCTM) http://www.nctm.org 

(PASS) http://www.ok.gov./sde/sites/ok.gov.sde/files/C3%20PASS%20math.pdf 

 
AA similarity (Angle-Angle similarity) If two triangles have two pairs of 
corresponding angles that are congruent, then the triangles are similar. (MW) 

ASA congruence (Angle-Side-Angle congruence) If two triangles have two 

corresponding angles and the side adjacent to both angles congruent, then the 
triangles themselves are congruent. (MW) 

Absolute value The absolute value of a real number is its (non-negative) distance 

from 0 on a number line. Formally, 

! = !!!if!! ≥ 0
−!!if!! < 0 

Addend In the addition problem 3+2+6 = 11, the addends are 3, 2, and 6. (PASS) 

Addition and subtraction within 5, 10, 20, 100, or 1,000 Addition or 

subtraction of two whole numbers with whole number answers, and with sum or 

minuend in the range 0–5, 0–10, 0–20, or 0–100, respectively. Example: 8 + 2 = 10 is 

an addition within 10, 14 – 5 = 9 is a subtraction within 20, and 55 – 18 = 37 is a 
subtraction within 100. (MA) 

Additive inverses Two numbers whose sum is 0 are additive inverses of one 

another. Example: 3/4 and –3/4 are additive inverses of one another because 3/4 + 
(–3/4) = (–3/4) + 3/4 = 0. (MA) 

Algorithm A finite set of steps for completing a procedure, e.g., long division. (H) 

Analog Having to do with data represented by continuous variables, e.g., a clock 

with hour, minute, and second hands. (M) 

Arc (minor and major) A portion of the circumference of a circle with ending 

points A and B. Unless stated otherwise, arc AB always refers to the shorter 

segment of the two (the minor arc). Together with the major arc the two portions 

beginning and ending at points A and B form the entire circumference of a circle. 

Arc length The distance along the curved line forming the arc. 

Arc measure The angle formed by the arc at the center of the circle. 

Area A measurement of the amount of space within a closed two-dimensional 

shape. Area is usually measured in terms of “square units”, in which 1 square unit is 
the amount of space within a square that measures 1 unit by 1 unit (for a given unit 

of length). For example, area may be measured in “square centimeters”, 1 square 

centimeter being the amount of space within a 1cm by 1cm square. 

Arithmetic sequence (progression) A sequence in which successive terms exhibit 
a common difference. 

Array (rectangular) An orderly arrangement of objects into a rectangular 

configuration (e.g., take six tiles and arrange two long and three wide to form a 
rectangle). (PASS) 

Associative property of addition See Table 1 in this Glossary. 

Associative property of multiplication See Table 1 in this Glossary. 

Assumption A fact or statement (as a proposition, axiom, postulate, or notion) 
taken for granted. (M) 

Attribute Characteristic (e.g., size, shape, color, weight). (PASS) 
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Benchmark fraction A common fraction against which other fractions can be 

measured, such as ½. (MA) 

Bar graph A display of categorical data in which vertical or horizontal bars 

represent the count of a category. The relative lengths of the various bars in the 

graph are commensurate with the relative sizes of the counts of the data. 

Bivariate data Pairs of linked numerical observations. Example: a list of heights and 

weights for each player on a football team. (MA) 

Box plot A graphic method that shows the distribution of data values by using the 

median, quartiles, and extremes of the data set. A box shows the middle 50% of the 
data. (DPI) 

Capacity The maximum amount or number that can be contained or 

accommodated, e.g., a jug with a one-gallon capacity; the auditorium was filled to 
capacity. (MA) 

Cardinal number A number (such as 1, 5, 15) that is used in simple counting and 

that indicates how many elements there are in a set. (MA) 

Cardinality The cardinality of a finite collection of objects is the number of objects 
in the set. (For example, in PK-Grade 1 students are still learning that “5” represents 

the number of objects in any group of “five” objects.) 

Categorical data Data that measures the number of occurrences of a discrete set 
of outcomes (e.g., noticing the different colors of shoes in the class and then 

recording the number of each color). 

Chord A chord is a line that connects two points on a circle. 

Circle The set of all points that are equidistant from a given point, called the center 

of the circle. The set of all points that lie inside the circle is called the interior of the 

circle.  

Radius of a circle Both a segment with one endpoint on the center of the 
circle and the other endpoint on the circle, and the length of this segment 

(which is necessarily the same for any point on the circle). 

Diameter of a circle Both a segment with endpoints on the circle that 
contains the center, and the length of this segment. 

Circumference of a circle The length of the circle if cut and opened up to 

make a straight line segment, which can be found with ! = 2!" where r is 
the radius and ! is the irrational number “pi”. (Can be thought of as the 

perimeter of the circle.) 

Area of a circle The area of the interior of the circle, which can be found 
with ! = !!! where r is the radius and π the irrational number “pi”. 

Combinations A selection of objects without regard to order. (PASS) 

Coefficient Any of the factors of a product considered in relation to a specific 

factor. Often, this will be a numerical factor in a product of numbers and variables, 
e.g., 3!! has coefficient 3. (W) 

Commutative property See Table 1 in this Glossary. 

Complement (of a set) A set A is typically considered to be a subset of an 
understood “universal set.” The complement of A, denoted by A/C is the set of all 

elements of the universal set that are not members of !. 

Complementary angles Two angles whose measures have a sum of 90 degrees. 

(PASS) 

Complex fraction A fraction A/B where A and/or B are fractions (! ≠ 0). (MA) 

Complex number Numbers of the form ! + !", where !, a real number, is the “real 

part” and !, also a real number, is the “imaginary part,” and ! is the imaginary 
number. See also: imaginary number. 

Complex plane A Cartesian plane in which the point (a,b) is used to represent 

! + !". 

Compose numbers To compose numbers is to create new numbers using any of 

the four operations with other numbers. For example, students compose 10 in 

many ways (9+1, 8+2, … , 5+5, …). Also, each place in the base ten place value is 

composed of ten units of the place to the left, i.e., one hundred is composed of ten 
bundles of ten, one ten is composed of ten ones, etc. 

Compose shapes Join geometric shapes without overlaps to form new shapes. 

(MA) 

Composite number Any positive integer divisible by one or more positive integers 

other than itself and 1. (PASS) 
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Computation algorithm A set of predefined steps applicable to a class of 

problems that gives the correct result in every case when the steps are carried out 
correctly. See also: algorithm; computation strategy. (MA) 

Computation strategy Purposeful manipulations that may be chosen for specific 

problems, may not have a fixed order, and may be aimed at converting one 
problem into another. See also: computation algorithm. (MA) 

Conditional statement A statement of the form, “If !, then !,” where each of ! and 

! are themselves statements. For example, “If it rains, then the streets get wet,” is a 

conditional statement. If the conditional statement “If !, then !,” is true, then this 
means that it is never the case that the statement ! is true while the statement ! is 

false. For example, it will never be the case that “it rained” but “the streets are not 

wet”. 

Related statements are: 

Converse: “If !, then !.” This may or may not be true if the original 

statement is true. 

Inverse: “If NOT !, then NOT !.” This may or may not be true if the 
original statement is true. 

Contrapositive: “If NOT !, then NOT !.” This is always true if the original 

statement is true, and vice versa. For an example, notice that, “If the streets 
are NOT wet, then it did NOT rain,” is logically equivalent to the example 

statement above. 

Congruent Two geometric objects are congruent if one can be mapped onto the 
other using a sequence of rigid motions (rigid motions are geometric 

transformations that preserve lengths and angles). 

Conjugate The result of writing a sum of two terms as a difference, or vice versa. 

For example, the conjugate of x – 2 is x + 2. (MW) 

Conjecture A statement believed to be true but not yet proved. (PASS) 

Constant A number on its own, or sometimes a letter such as a, b or c to stand for 

a fixed number. Example: in "x + 5 = 9", 5 and 9 are constants. If it is not 
a constant it is called a variable. 

Constant of proportionality Given a proportional relationship expressed as !=!!, 

the number ! is often called the constant of proportionality. 

Coordinate plane A plane in which a point is represented using two coordinates 

that determine the precise location of the point. In the Cartesian plane, two 

perpendicular number lines are used to determine the locations of points. In the 

polar coordinate plane, points are determined by their distance along a ray 
through that point and the origin, and the angle that ray makes with a pre-

determined horizontal axis. 

Cosine (of an acute angle) In a right triangle, the cosine of an acute angle is the 
ratio of the length of the leg adjacent to the angle to the length of the hypotenuse. 

(PASS) 

Counterexample An example to show that a given statement is false. For example, 

to disprove the statement “All right triangles are isosceles,” all one needs to do is 
produce a right triangle that is scalene. 

Counting number A number used in counting objects, i.e., a number from the set 

1, 2, 3, 4, 5,… . 
See also: Natural number. 

Counting on A strategy for finding the number of objects in a group without 

having to count every member of the group. For example, if a stack of books is 

known to have 8 books and 3 more books are added to the top, it is not necessary to 
count the stack all over again; one can find the total by counting on—pointing to the 

top book and saying “eight,” following this with, “nine, ten, eleven. There are eleven 

books now.” (MA) 

Continuous graph (of data) A graph is continuous if it contains intervals of data 

points. 

Decimal expansion The resulting decimal number found when dividing a rational 

number in fraction form. May include terminating and repeating decimals. 
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Decimal fraction A fraction (as 0.25 = 25/100 or 0.025 = 25/1000) or mixed 

number (as 3.025 = 3 25/1000) in which the denominator is a power of ten, usually 
expressed by the use of the decimal point. (M) 

Decimal number Any real number expressed in base 10 notation, such as 2.673. 

(MA) 

Decompose numbers Given a number, identify pairs, triples, etc. of numbers that 

combine to form the given number. 

Decompose shapes. Given a geometric shape, identify geometric shapes that 

meet without overlap to form the given shape. (MA) 

Deductive reasoning Informally, the process of using known facts and 

relationships to derive new facts and relationships. 

Dependent events. Events that influence each other. If one of the events occurs, it 
changes the probability of the other event. (PASS) 

Dependent variable The output of a function. The quantity that is affected when 

the input is changed. 

Digit a) Any of the Arabic numerals 1 to 9 and usually the symbol 0; b) One of the 
elements that combine to form numbers in a system other than the decimal system. 

(MA) 

Digital Having to do with data that is represented in the form of numerical digits; 
providing a readout in numerical digits, e.g., a digital watch. (MA) 

Dilation A transformation that moves each point along the ray through the point 

emanating from a fixed center, and multiplies distances from the center by a 
common scale factor. (MA) 

Discrete graph (of data) A graph is discrete if it consists of separated data points 

and contains no intervals of data. 

Divisible A non-zero integer p is said to be divisible by a non-zero integer q if 

there exists an integer r such that !×! = !. 

Domain of a relation The set of all the first elements or x-coordinates of a relation. 

(PASS) 

Dot plot See: line plot. 

Equivalent expressions Two expressions (numerical or otherwise) are said to be 

equivalent if one can be obtained from the other using the properties of 
operations, such as the commutative, associative and distributive properties, as 

well as by representing numbers in the expressions in different but equivalent 

forms. 

Equivalent fractions Two fractions !/! and !/! are said to be equivalent if there 

exists a non-zero number ! such that !!/!!=!/!. Equivalent fractions represent the 

same amount by changing both the size and the number of parts of a given 

fraction. 

Equivalent ratios Two ratios !:! and !:! are equivalent if there is a non-zero 

number ! such that !!=! and !!=!. Equivalent ratios can be shown to have the 

same unit rate. 

Expanded form A multi-digit number is expressed in expanded form when it is 

written as a sum of single-digit multiples of powers of ten. For example, 643 = 600 

+ 40 + 3. (MA) 

Expected value For a random variable, the weighted average of its possible 
values, with weights given by their respective probabilities. (MA) 

Experimental probability When trials of a probability experiment are run and data 

is collected, the experimental probability of a desired outcome is the relative 
frequency of that outcome as a ratio of the number of such outcomes to the total 

number of outcomes. For example, if a coin is flipped 100 times, and heads comes 

up 45 times, then the experimental probability of heads is 45/100 or 0.45. (The 
theoretical probability is 0.50, and if the number of trials is increased the 

experimental probability will get closer and closer to 0.50.) 

Exponent (Integer) A negative integer exponent denotes the reciprocal of the 

base raised to the corresponding opposite integer. Thus !!! = !
!! . 

Exponent (Whole Number) The number that indicates how many times the base is 
used as a factor, e.g., in 43 = 4 × 4 × 4 = 64, the exponent is 3, indicating that 4 is 

repeated as a factor three times. (MA) 

Exponential function An exponential function with base b is defined by y = bx, 
where b > 0 and b is not equal to 1. (PASS). 
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Expression A mathematical phrase that combines operations, numbers, and/or 

variables (e.g., 32 ÷ a). (H) 

Exterior angles (of a polygon) The supplement of an interior angle of a polygon 

that is formed by extending one of the line segments determining the interior 

angle at a given vertex. 

Extraneous solution A solution, such as that to an equation, that emerges from the 

process of solving the problem but is not a valid solution to the original 

problem. For example, consider the equation 2! + 12 − 2 = !. After adding 2 to 

both sides and squaring both sides of the equation, we obtain 2! + 12 = !! + 4! +
4. We can subtract 2! and 12 to both sides to obtain the quadratic equation 

!! + 2! − 8 = 0. Solving this quadratic equation, we obtain two possible solutions, 

! = 2 and ! = −4. While the original equation is true when evaluated at ! = 2, −4 is 

considered an extraneous solution because it is false when evaluated at!! = −4. 

2! + 12 − 2 = ! 

2(−4) + 12 − 2 = −4 

−8 + 12 − 2 = −4 

4 − 2 = −4 
2 − 2 = −4 
0 ≠ −4 

Fluency Easily and accurately responding to calculations (Van de Walle). See Table 

4 in this Glossary. 

First quartile1 For a data set with median M, the first quartile is the median of the 

data values less than M. Example: For the data set {1, 3, 6, 7, 10, 12, 14, 15, 22, 
120}, the first quartile is 6. See also: median, third quartile, interquartile range. 

(MA) 

Fraction A number expressible in the form a/b where a is a whole number and b is 
a positive whole number. (The word fraction in these standards always refers to a 

non-negative number.) See also: rational number and complex fraction. (MA) 

                                                
1 Many different methods for computing quartiles are in use. The method defined 
here is sometimes called the Moore and McCabe method. See Langford, E., 
“Quartiles in Elementary Statistics,” Journal of Statistics Education Volume 14, 
Number 3 (2006). 

 

Frequency table A representation of data in which categories are listed in one 

column (row) of a table and the number of occurrences (frequency) of each 
category is indicated in another column (row). 

Function A rule that assigns to every element of one set (the domain) exactly one 

element of another set (the range). A function is often thought of as an 
“input/output” rule, as in every input determines an output (usually according to 

mathematical operations performed on the input). 

Function machine An input/output model (often made with milk cartons, boxes, or 

drawn on the board) to show one number entering and a different number exiting. 
Students guess the rule that produced the second number (e.g., enter 3, exit 5, 

rule: add 2). (PASS) 

Function notation A notation that describes a function. For a function ƒ, when x is 
a member of the domain, the symbol ƒ(x) denotes the corresponding member of 

the range (e.g., ƒ(x) = x + 3). 

Geometric sequence (progression) An ordered list of numbers that has a 

common ratio between consecutive terms, e.g., 2, 6, 18, 54. (H) 

Histogram A type of bar graph used to display the distribution of measurement 

data across a continuous range. (MA) 

Hypotenuse The longest side of a right triangle, necessarily opposite to the right 
angle. The other sides are called the legs of the right triangle (longer and shorter if 

applicable). 

HL (Hypotenuse-Leg) congruence If two right triangles have hypotenuse and one 
corresponding leg congruent, then the triangles are congruent. 

Identity property of 0 See Table 1 in this Glossary. 

Imaginary number A number ! is considered imaginary if !! = −1. See also: 

complex number. 

Independent events Events that do not influence one another. Each event occurs 

without changing the probability of the other event. Specifically, two events A and 

B are independent if ! !!AND!! = ! ! ⋅ !(!). (PASS) 

Independent variable The input of a function. The quantity whose value is 

changed to affect the output. 
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Independently combined probability models. Two probability models are said 

to be combined independently if the probability of each ordered pair in the 
combined model equals the product of the original probabilities of the two 

individual outcomes in the ordered pair. (MA) 

Inductive reasoning Informally, the process of examining patterns and making 
conclusions based on observed patterns. 

Input/Output table Usually a two-column table (or two-row table) with one column 

(row) listing the inputs of a rule and the other column (row) listing the 

corresponding outputs for each input. 

Integer The set of numbers that contains the whole numbers and their additive 

inverses (opposites). I.e., {… ,−2,−1, 0, 1, 2, 3,… }. 

Intercepts (of a graph) Geometrically, where a graph intersects an axis in a 
Cartesian plane. 

Interquartile range A measure of variation in a set of numerical data, the 

interquartile range is the distance between the first and third quartiles of the data 

set. Example: For the data set {1, 3, 6, 7, 10, 12, 14, 15, 22, 120}, the interquartile 
range is 15 – 6 = 9. See also: first quartile, third quartile. (MA) 

Intersection (of sets) For two sets ! and !, the intersection !∩! is the set of all 

elements that are members of both sets simultaneously. 

Inverse function. A function ! that satisfies ! ! ! = ! and ! ! ! = ! is said to 
be an inverse function for !. The inverse of ! is often denoted by !!!. 

Inverse operations Operations that undo each other (e.g., addition and 

subtraction are inverse operations; multiplication and division are inverse 
operations). (PASS) 

Irrational number Numbers that are not rational. Irrational numbers have 

nonterminating, nonrepeating decimal expansions (e.g., square root of 2, pi). (MA) 

Length (of a segment) The length of a (straight) line segment is a measurement of 
the distance from one endpoint of the object to the other. Once a unit of length is 

specified, the length of a segment is found by placing such units end-to-end 

without gaps or overlaps and counting how many such units are used.  

Line Plot A representation of data in which categories are listed underneath points 

on a number line, and in which the number of occurrences (frequency) of each 
category is represented by a corresponding number of marks (X’s, dots) above 

each category’s point. 

Linear association A set of bivariate data exhibits a linear association if a scatter 
plot of the data can be well-approximated by a line. (MA) 

Linear equation Any equation that can be written in the form Ax + By + C = 0 

where A and B cannot both be 0. The graph of such an equation is a line. (MA) 

Linear function A function ! is linear if it can be written in the form ! ! = !" + !. 

Literal equation An equation involving multiple variables and numbers, often that 

cannot be solved for an explicit numerical value of any of the individual variables. In 

such a case one may solve for one variable as an expression of the others. 

Logarithm The exponent that indicates the power to which a base number is raised 

to produce a given number. For example, the logarithm of 100 to the base 10 is 2. 

(M) 

Logarithmic function Any function in which an independent variable appears in 
the form of a logarithm; they are the inverse functions of exponential functions. 

(MA) 

Manipulatives Concrete materials (e.g., buttons, beans, egg and milk cartons, 
counters, attribute and pattern blocks, interlocking cubes, base-10 blocks, 

geometric models, geo-boards, fractions pieces, rulers, balances, spinners, dot 

paper) used to represent mathematical concepts, operations, and relationships. 
(PASS) 

Matrix (pl. matrices) A rectangular array of numbers or variables. (MA) 

Mean (arithmetic) A measure of center in a set of numerical data, computed by 

adding the values in a list and then dividing by the number of values in the list. 
Example: For the data set {1, 3, 6, 7, 10, 12, 14, 15, 22, 120}, the mean is 21. (MA) 

Mean absolute deviation A measure of variation in a set of numerical data, 

computed by adding the distances between each data value and the mean, then 
dividing by the number of data values. Example: For the data set {2, 3, 6, 7, 10, 12, 

14, 15, 22, 120}, the mean absolute deviation is 20. (MA) 
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Measure of central tendency A determination of the center of a data set meant to 

describe a set of data. See also: mean, median, mode, and percentile. 

Measure of spread (or variability) A determination of how much the data in a set 

deviates from a measure of center .The most frequently used measure is standard 

deviation. See also: standard deviation, range. 

Median A measure of center in a set of numerical data. The median of a list of 

values is the value appearing at the center of a sorted version of the list; or the 

mean of the two central values, if the list contains an even number of values. 

Example: For the data set {2, 3, 6, 7, 10, 12, 14, 15, 22, 90}, the median is 11. (MA) 

Midline In the graph of a sine or cosine function, the horizontal line halfway 

between its maximum and minimum values. (MA) 

Mixed number A number written in the form ! !
!! , which is a shorthand way to 

represent the quantity ! + !
! . A mixed number may be written as a fraction greater 

than 1 by writing ! !
! = ! + !

! =
!"
! +

!
! =

!"!!
!  . 

Model A mathematical representation (e.g., number, graph, matrix, equation(s), 

geometric figure) for real-world or mathematical objects, properties, actions, or 
relationships. (DPI) 

Modulus of a complex number The distance between a complex number and the 

origin on the complex plane. The modulus of a complex number, ! + !" is written 

|! + !"| and is found by finding the hypotenuse of the triangle with legs !!and$!. 

Thus, ! + !" = !! + !!. For a complex number in polar form, ! cos! + !sinθ , the 

modulus is |!|.  

Multiplication and division within 100 Multiplication or division of two whole 

numbers with whole number answers, and with product or dividend in the range 0–

100. Example: 72 ÷ 8 = 9. (MA) 

Multiplication counting principle If k actions can be taken in N1, N2, … , Nk 

different ways, then there are a total of N1, N2, … , Nk different ways to perform 

those actions in sequence. 

Multiplicative inverses Two numbers whose product is 1 are multiplicative 

inverses of one another. Example: 3/4 and 4/3 are multiplicative inverses of one 

another because 3/4 ´ 4/3 = 4/3 ´ 3/4 = 1. (MA) 

Natural number A number used in counting objects, i.e., a number from the set 

1, 2, 3, 4, 5,… . 
See also: Counting number. 

Net A two-dimensional representation of a three-dimensional figure constructed of 

polygons, such that if folds were made on certain edges of the net and appropriate 

sides were “glued” together, the resulting figure would be the original three-
dimensional figure. 

Network a) A figure consisting of vertices and edges that shows how objects are 

connected, b) A collection of points (vertices), with certain connections (edges) 
between them. (MA) 

Non-linear association The relationship between two variables is nonlinear if the 

change in the second is not simply proportional to the change in the first, 
independent of the value of the first variable. (MA) 

Nonstandard measurement A measurement determined by the use of 

nonstandard units such as hands, paper clips, beans, cotton balls, etc. (PASS) 

Number line diagram A diagram of the number line used to represent numbers 
and support reasoning about them. In a number line diagram for measurement 

quantities, the interval from 0 to 1 on the diagram represents the unit of measure 

for the quantity. (MA) 

Number sense The understanding of number size (relative magnitude), number 

representations, number operations, referents for quantities and measurement 

used in everyday situations, etc. (PASS) 

Numeral A symbol or mark used to represent a number. (MA) 

One-to-one correspondence A matching of the elements of two sets such that 

each element from the first set is matched with one and only one element of the 

second set, and such that each element of the second set is matched with some 
element of the first. Early grades students use this to establish the concept of 

cardinal use of numbers (as in “5” can represent any collection of five objects; if I 

can match the fingers on one hand to all the elements of a given set then that set 

has “5” objects.) 

Operation General term for any one of addition, subtraction, multiplication, and 

division. (PASS) 
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Order of operations Convention adopted to perform mathematical operations in a 

consistent order.  

Step 1. Perform all operations inside grouping symbols, and/or above and 

below a fraction bar in the order specified in Steps 2, 3 and 4. 

Step 2. Find the value of any powers or roots; 

Step 3. Multiply, including division, from left to right;  

Step 4. Add, including subtraction, from left to right. (NCTM) 

Ordinal number A number designating the place (as first, second, or third) 

occupied by an item in an ordered sequence. (M) 

Outlier A data point that is far outside a representative range of the data set. For 

example, once the inter-quartile range (IQR) is computed, one might calculate the 

interval of 1.5× IQR above the median and 1.5× IQR below the median and decide 
that any data point that lies outside this range is considered an outlier. 

Parallel lines Lines that do not intersect. Distinct lines can be shown to be parallel 

if and only if they have equal slopes. 

Partition A process of dividing an object into parts or a set into (smaller) subsets. 
(MA) 

Pascal’s triangle A triangular arrangement of numbers in which each row starts 

and ends with 1, and each other number is the sum of the two numbers above it. 
(H)  

Piecewise function A function that is defined differently on different intervals. 

Percent rate of change A rate of change expressed as a percent. Example: if a 
population grows from 50 to 55 in a year, it grows by 5/50 = 10% per year. (MA) 

Perfect square A number that is a whole number squared, that is, a number that 

can be expressed as n2 for n a whole number. 

Perimeter (of a polygon) The total length of all the edges of a polygon. Often, 
perimeter is thought of as the distance around an object, traversed once along the 

edges starting from one vertex and ending at the same vertex. 

Periodic phenomena Events that recur over regular intervals, for example, ocean 
tides, machine cycles. (MA) 

Perpendicular lines Lines that intersect such that all four angles that are created 

are congruent. Two lines can be shown to be perpendicular if and only if the 
product of their slopes is −1. 

Pi (π) The irrational number that is derived by finding the ratio of the circumference 

to the diameter of circles. That this ratio is constant and an irrational number are 
important concepts and challenging to prove, so they are often arrived at 

empirically by students. 

Picture graph A graph that uses pictures to show and compare information. (MA) 

Place value The concept that the order in which digits are written in the base-10 
number system determines the value of that digit. Thus, in the number 245, the 

digit 2 is in the “hundreds place”, indicating that the value of that particular 2 is 

actually 2 hundreds or 200. 

Polygon A closed, two-dimensional figure comprised of line segments connected 

end-to-end, and such that no two segments cross each other. The segments are 

typically called sides or edges, and the common endpoints of adjacent segments 

are called vertices (sing. vertex). The space within the polygon is called its interior. 
The angles formed by adjacent sides that lie in the interior of a polygon are called 

its interior angles. 

Polynomial The sum or difference of terms which have variables raised to positive 
integer powers and which have coefficients that may be real or complex. The 

following are all polynomials: 5x3 – 2x2 + x – 13, x2y3 + xy, and (1 + i)a2 + ib2. (MW) 

Polynomial function Any function whose output is given by a polynomial 
expression of the input. 

Postulate A statement accepted as true without proof. (MA) 

Prime factorization A number written as the product of all its prime factors. (H) 

Prime number A whole number greater than 1 whose only factors are 1 and itself. 
(MA) 

Probability distribution The set of possible values of a random variable with a 

probability assigned to each. (MA) 

Properties of equality See Table 2 in this Glossary. 

Properties of inequality See Table 3 in this Glossary. 



Oklahoma Academic Standards for Mathematics Glossary 
 

Appendix A   Page A.9 

Properties of operations See Table 1 in this Glossary. 

Probability The study and measure of the likelihood of an event happening. (PASS) 

Probability model A probability model is used to assign probabilities to outcomes 

of a chance process by examining the nature of the process. The set of all 

outcomes is called the sample space, and their probabilities sum to 1. See also: 
uniform probability model. (MA) 

Proof A method of constructing a valid argument using deductive reasoning. (MA) 

Proportion An equation that states that two ratios are equivalent, e.g., 4/8 = ½ or  

4 : 8 = 1 : 2. (MA) 

Pyramid A three-dimensional shape constructed from a polygon (called the base) 

and triangles that have one edge matching the edges of the base and such that the 

triangles share a common vertex.  

Pythagorean theorem For any right triangle, the sum of the squares of the lengths 

of the legs equals the square of the lengths of the hypotenuse. (MA) 

Quadratic equation An equation that is equivalent to !!! + !" + ! = 0, where 

! ≠ 0. 

Quadratic expression An expression that contains variables raised to whole 

number exponents no higher than 2. 

Quadratic function A function that can be represented by an equation of the form 
y = ax2 + bx + c, where a, b, and c are arbitrary, but fixed, numbers and a ≠ 0. The 

graph of this function is a parabola. (DPI) 

Quadratic polynomial A polynomial where the highest degree of any of its terms 
is 2. (MA) 

Quadrilateral A polygon with 4 sides. Important classes of quadrilaterals: 

 Trapezoid A quadrilateral in which at least two sides are parallel. 

 Parallelogram A quadrilateral in which opposite sides are parallel. 

Rhombus A parallelogram in which opposite sides are congruent (have 

the same length). 

Rectangle A parallelogram that has at least one right interior angle. 

Square A rectangle that has all sides congruent. 

Kite A quadrilateral that has two pairs of congruent adjacent sides. 

Quotient The result of a division problem. Also, given whole numbers ! and ! with 

!>!, if we write !=!!+! with 0≤!<!, then we say ! is the quotient and ! is the 

remainder. 

Radical The !!! symbol, which is used to indicate square roots or nth roots. (MW) 

Random sampling A smaller group of people or objects chosen from a larger 
group or population by a process giving equal chance of selection to all possible 

people or objects. (H) 

Random variable An assignment of a numerical value to each outcome in a 
sample space. (M) 

Range (of a relation) The set of all the second elements or y-coordinates of a 

relation is called the range. (PASS) 

Range (of a data set) The difference between the maximum and minimum values 

of a data set, a measure of the spread of the data. 

Ratio A relationship between quantities such that for every ! units of one quantity 

there are ! units of the other. A ratio is often denoted by !: !, and read “! to !.” 

Rational expression A quotient of two polynomials with a non-zero denominator. 

(MA) 

Rational number A number expressible in the form a/b or – a/b for some fraction 
a/b. The rational numbers include the integers. (MA) 

Real number An element of the set of numbers consisting of all rational and all 

irrational numbers. (MA) 

Rectangular array An arrangement of mathematical elements into rows and 
columns.(MA) 

Rectangular prism A three-dimensional object constructed from three pairs of 

parallel rectangles (called faces in this context) that share common edges so as to 
form an enclosed space and such that opposite rectangles are congruent. The 

vertices of the rectangles are the vertices of the prism, and the sides of the 

rectangles are called edges. A cube is a rectangular prism in which each face is a 
square of the same size as the other faces.  
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Rectilinear figure A polygon, all angles of which are right angles. (MA) 

Recursive pattern (or sequence) Patterns in which each number is found from the 
previous number by repeating a process (e.g. Fibonacci numbers). (PASS) 

Reflection A type of transformation that flips points about a line, called the line of 

reflection. Taken together, the image and the pre-image have the line of reflection 
as a line of symmetry. (MA) 

Real numbers (set of) The set of all rational and irrational numbers (PASS) 

Relation A collection of ordered pairs of real numbers. 

Relative frequency The empirical counterpart of probability. If an event occurs N' 
times in N trials, its relative frequency is N'/N. (M)  

Remainder Theorem If f(x) is a polynomial in x then the remainder on dividing f(x) 

by x − a is f(a). (M) 

Repeating decimal. A decimal in which, after a certain point, a particular digit or 

sequence of digits repeats itself indefinitely. (M) See also: terminating decimal. 
(MA) 

Right angle Informally, an angle whose measure is 90 degrees. Formally, if two 
congruent copies of a given angle are supplementary (that is, they form a straight 

line when one matches an edge of one copy with one edge of the other), then the 

given angle is said to be a right angle. (We can then define the measure of this 
angle to be 90 degrees and measure other angles in terms of a right angle.) 

Rigid motion A transformation of points in space consisting of a sequence of one 

or more translations, reflections, and/or rotations. Rigid motions are here assumed 
to preserve distances and angle measures. (MA) 

Rotation A type of transformation that turns a figure about a fixed point, called the 

center of rotation. (MA) 

SAS congruence (Side-Angle-Side congruence) If in two triangles two 
corresponding sides and the angles formed by those sides are congruent, then the 

triangles are congruent. (MW) 

SSS congruence (Side-Side-Side congruence) If two triangles have 
corresponding sides that are congruent, then the triangles are congruent. (MW) 

Sample space In a probability model for a random process, a list of the individual 

outcomes that are to be considered. (MA) 

Scale factor For similar shapes, the common ratio of corresponding side lengths is 

called the scale factor. Informally, it is the multiplicative amount by which the 

lengths of one shape are “blown up” or “shrunk down” to obtain the other shape to 
which it is similar. 

Scatter plot A graph in the coordinate plane representing a set of bivariate data. 

For example, the heights and weights of a group of people could be displayed on a 

scatter plot. (DPI) 

Scientific notation A widely used floating-point system in which numbers are 

expressed as products consisting of a number between 1 and 10 multiplied by an 

appropriate power of 10, e.g., 562 = 5.62 × 102. (MW) 

Secant (of a circle) A line that intersects a circle at two points. 

Sequence A set of elements ordered so that they can be labeled with consecutive 

positive integers starting with 1, e.g., 1, 3, 9, 27, 81. In this sequence, 1 is the first 

term, 3 is the second term, 9 is the third term, and so on. (MA) 

Set model (for fractions) The use of a discrete set of objects to represent the 

whole and a subset of those objects to represent a fraction. For example, since 3 of 

the 15 students in class are wearing blue shirts, 3/15 of the students are wearing 
blue shirts. 

Significant figures (digits) Digits included in a measurement that purposely 

indicate the precision of the measurement. For example, writing a measurement as 
3.50 seconds instead of 3.5 seconds indicates that the measurement is accurate to 

the hundredths place. 

Similar (shapes) Two geometric shapes are said to be similar (to each other) if one 

can be mapped onto the other by a sequence of similarity transformations. 

Similarity transformation A rigid motion followed by a dilation. (MA) 

Simultaneous equations Two or more equations containing common variables. 

(MW) 

Sine (of an acute angle) The trigonometric function that for an acute angle is the 

ratio between the leg opposite the angle when the angle is considered part of a 

right triangle and the hypotenuse. (M) 
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Slope (of a line) A measure of the steepness of a line in a Cartesian plane, found 

by determining the constant change in the !-coordinate per 1-unit change in the !-
coordinate. 

Spatial sense The ability to build and manipulate mental representations of 2- and 

3-dimensional objects and ideas. (PASS) 

Standard deviation A measurement of how much each value in the data differs 

from the mean of the data. (PASS) 

Statistics The study of data. (PASS) 

Stem-and-leaf plot A frequency distribution made by arranging data in the 
following way (e.g., student scores on a test were 96, 87, 77, 93, 85, 85, and 75 

would be displayed as: 

9] 6,3 

8] 7,5,5 

7] 7,5 

 

Subitize Instantly knowing “how many.” Recognizing a number without using other 
mathematical processes. (Clements) 

Substitution The substitution of one expression for an equivalent expression, used 
when rewriting expressions as equivalent ones or solving equations. It is based on 
the transitive property of equality, which states, “If !=!,and !=!, then !=!.” 

Summary statistics A collection of statistics (measurements based on data) that 
describe the data set. For example, the range, mean, and standard deviation of a 
given data set indicate certain features of the data set and hence are summary 
statistics. 

Supplementary angles Two angles whose measures have a sum of 180 degrees. 
(PASS) 

Supposition (act of supposing) Making a statement or assumption without proof. 
(PASS) 

Surface area (of a rectangular prism) The total measure of the area of the faces of 
a rectangular prism. Equivalently, the total area of a net for the prism. 

Tangent a) Meeting a curve or surface in a single point if a sufficiently small interval 

is considered. b) (of an acute angle) The trigonometric function that, for an acute 
angle, is the ratio between the leg opposite the angle and the leg adjacent to the 

angle when the angle is considered part of a right triangle. (MW) 

Tape diagram A drawing that looks like a segment of tape, used to illustrate 
number relationships. Also known as a strip diagram, bar model, fraction strip, or 

length model. (MA) 

Terminating decimal A decimal is called terminating if its repeating digit is 0. 

Every terminating decimal is the decimal form of some rational number. See also: 
repeating decimal. (MA) 

Third quartile For a data set with median M, the third quartile is the median of the 

data values greater than M. Example: For the data set {2, 3, 6, 7, 10, 12, 14, 15, 22, 
120}, the third quartile is 15. See also: median, first quartile, interquartile range. 

(MA) 

Transformation A prescription, or rule, that sets up a one-to-one correspondence 

between the points in a geometric object (the pre-image) and the points in another 
geometric object (the image). Reflections, rotations, translations, and dilations are 

particular examples of transformations. (MA) 

Transitivity principle for indirect measurement If the length of object A is 
greater than the length of object B, and the length of object B is greater than the 

length of object C, then the length of object A is greater than the length of object 

C. This principle applies to measurement of other quantities as well. (MA) 

Translation A type of transformation that moves every point in a graph or 

geometric figure by the same distance in the same direction without a change in 

orientation or size. (MW) 

Transversal line A line that crosses two or more other lines is called a transversal. 

Triangle A polygon with three sides. Important classes of triangles: 

 Equilateral triangle A triangle with all sides congruent. 

 Right triangle Contains an interior angle that is a right angle. 

 Scalene triangle A triangle with no side congruent to another. 

 Isosceles triangle A triangle with two congruent sides. 
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Trigonometric function Trigonometric functions (sine, cosine, tangent, and their 

reciprocals) are commonly defined as ratios of two sides of a right triangle 
containing the angle, and can equivalently be defined as the lengths of various line 

segments from a unit circle. 

Trigonometry The study of trigonometric functions. 

Uniform probability model A probability model which assigns equal probability 

to all outcomes. See also: probability model. 

Unit fraction A fraction with a numerator of 1, such as 1/3 or 1/5. (MA) 

Unit of measurement When measuring a given attribute of an object, a “unit” is 
defined in terms of which all other measurements are determined. That a given unit 

is fixed is a concept to be learned by young students (e.g. we wouldn’t measure the 

length of a room in hands because your hand is different from mine, and we 
wouldn’t measure the length of a room using cm and inches at the same time). 

Union (of sets) For two sets ! and !, the union !∪! is the set of all elements that 

are members of one or both of the sets. 

Variable (a) A quantity that can change or that may take on different values. (b) A 

symbol (often a letter of the alphabet, sometimes including the Greek alphabet) 

that represents a number in a mathematical expression. 

Venn diagram A data display in which (typically) circles are used to represent 

categories and in which the overlapping of two (or more) circles indicates data that 
lies in each category in the overlap. 

Visual fraction model A diagram or representation to show the relative size of a 

fraction, for example, a tape diagram, number line diagram, or area model. (MA) 

Volume (of a 3D object) A measurement of the amount of space within a closed 

three-dimensional shape. Volume is often measured in terms of “cubic units”, in 

which 1 cubic unit is the amount of space within a cube that measures 1 unit by 1 

unit by 1 unit (for a given unit of length). For example, volume may be measured in 
“cubic centimeters”, 1 cubic centimeter being the amount of space within a 1cm by 

1cm by 1cm cube. Note that since one can measure the volume of a liquid by 

placing said liquid into a 3D shape, volume has historically been measured in 
various units such as cups, fluid ounces, and liters. Note that 1 cubic centimeter is 

equal to 1 milliliter, one way to connect such fluid units to cubic units. 

Whole numbers The numbers 0, 1, 2, 3, …   
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Table 1: The Properties of Operations 

Here a, b and c stand for arbitrary numbers in a given number system. The properties of operations apply to the rational number system, the real 
number system, and the complex number system. 

Associative property of addition ! + !! + !! = ! + ! ! + !!  

Commutative property of addition ! + ! = ! + ! 

Additive identity property of 0 ! + 0 = 0 + ! = ! 

Existence of additive inverses For every ! there exists −! so that ! + −! = −! + !! = 0. 

Associative property of multiplication !!×!! !×!! = !!×! !!×!!  

Commutative property of multiplication !!×!! = !!×!! 

Multiplicative identity property of 1 !!×!1 = 1!×!! = ! 

Existence of multiplicative inverses For every ! (where ! ≠ 0) there exists !! so that !!× !!! = !
!
! !×!! = 1. 

Distributive property of multiplication over addition !!×! ! + !! = !!×!! + !!×!! 

 
 
 

Table 2: The Properties of Equality 

Here a, b, and c stand for arbitrary numbers in the rational, real, or complex number systems. 

Reflexive property of equality ! = ! 

Symmetric property of equality If ! = !, then ! = !. 

Transitive property of equality If ! = ! and ! = !, then ! = !. 

Addition property of equality If ! = !, then ! + ! = ! + !. 

Subtraction property of equality If ! = !, then ! − ! = ! − !. 

Multiplication property of equality If ! = !, then !!×!! = !!×!!. 

Division property of equality If ! = ! and ! ≠ 0, then !! ÷ !! = !! ÷ !!. 

Substitution property of equality 
If ! = !, then ! may be substituted for ! in any expression 

containing !. 
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Table 3: The Properties of Inequality 

Here a, b, and c stand for arbitrary numbers in the rational or real number systems. 

Law of Trichotomy Exactly one of the following is true: ! < !, ! = !, or ! > !  

Reversal Property If ! > !, then ! < !. 

Additive Inverse If ! > !, then −! < −!. 

Addition and Subtraction Property of Inequality If ! > !, then ! ± ! > ! ± !. 

Positive Multiplication Property of Inequality If ! > ! and ! > 0, then !!×!! > !!×!!. 

Negative Multiplication Property of Inequality If ! > ! and ! < 0, then !!×!! < !!×!!. 

Positive Division Property of Inequality If ! > ! and ! > 0, then !! ÷ !! > !! ÷ !!. 

Negative Division Property of Inequality If ! > ! and ! < 0, then !! ÷ !! < !! ÷ !!. 

 
 
 
 

Table 4: Fluency Expectations 

Grade level fluency 
expectations apply to 
operations of whole 
numbers. 

Addition Subtraction Multiplication Division 

1st Grade Through 10 Through 10   

2nd Grade Through 20 Through 20   

3rd Grade   Through factors of 10  

4th Grade   Through factors of 12 Through factors of 12 
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Number & Operations (N) 
Topic Second Grade (2) Third Grade (3) Fourth Grade (4) 

Quantity 

2.N.1 Compare and represent whole numbers up to 
1,000 with an emphasis on place value and equality. 

2.N.1.1 Read, write, discuss, and represent whole 
numbers up to 1,000. Representations may include 
numerals, words, pictures, tally marks, number lines 
and manipulatives. 
2.N.1.2 Use knowledge of number relationships to 
locate the position of a given whole number on an 
open number line up to 100. 
2.N.1.3 Use place value to describe whole numbers 
between 10 and 1,000 in terms of hundreds, tens 
and ones. Know that 100 is 10 tens, and 1,000 is 10 
hundreds. 
2.N.1.4 Find 10 more or 10 less than a given three-
digit number. Find 100 more or 100 less than a 
given three-digit number. 
2.N.1.5 Recognize when to round numbers to the 
nearest 10 and 100. 
2.N.1.6 Use place value to compare and order 
whole numbers up to 1,000 using comparative 
language, numbers, and symbols (e.g., 425 > 276, 
73 < 107, page 351 comes after page 350, 753 is 
between 700 and 800). 

3.N.1 Compare and represent whole numbers up to 
100,000 with an emphasis on place value and 
equality. 

3.N.1.1 Read, write, discuss, and represent whole 
numbers up to 100,000. Representations may 
include numerals, expressions with operations, 
words, pictures, number lines, and manipulatives. 
3.N.1.2 Use place value to describe whole numbers 
between 1,000 and 100,000 in terms of ten 
thousands, thousands, hundreds, tens and ones, 
including expanded form. 
3.N.1.3 Find 10,000 more or 10,000 less than a 
given five-digit number. Find 1,000 more or 1,000 
less than a given four- or five-digit number. Find 100 
more or 100 less than a given four- or five-digit 
number.  
3.N.1.4 Use place value to compare and order 
whole numbers up to 100,000, using comparative 
language, numbers, and symbols. 

Topic addressed at other grade levels. 
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Number & Operations (N) 
Topic Second Grade (2) Third Grade (3) Fourth Grade (4) 

Operations 

2.N.2 Add and subtract one- and two-digit numbers 
in real-world and mathematical problems. 

2.N.2.1 Use the relationship between addition and 
subtraction to generate basic facts up to 20. 
2.N.2.2 Demonstrate fluency with basic addition 
facts and related subtraction facts up to 20. 
2.N.2.3 Estimate sums and differences up to 100. 
2.N.2.4 Use strategies and algorithms based on 
knowledge of place value and equality to add and 
subtract two-digit numbers. 
2.N.2.5 Solve real-world and mathematical addition 
and subtraction problems involving whole numbers 
up to 2 digits. 
2.N.2.6 Use concrete models and structured 
arrangements, such as repeated addition, arrays and 
ten frames to develop understanding of 
multiplication.	

3.N.2 Add and subtract multi-digit whole numbers; 
multiply with factors up to 10; represent 
multiplication and division in various ways; Solve 
real-world and mathematical problems through the 
representation of related operations. 

3.N.2.1 Represent multiplication facts by using a 
variety of approaches, such as repeated addition, 
equal-sized groups, arrays, area models, equal 
jumps on a number line and skip counting.  
3.N.2.2 Demonstrate fluency of multiplication facts 
with factors up to 10. 
3.N.2.3 Use strategies and algorithms based on 
knowledge of place value and equality to fluently 
add and subtract multi-digit numbers.  
3.N.2.4 Recognize when to round numbers and 
apply understanding to round numbers to the 
nearest ten thousand, thousand, hundred, and ten 
and use compatible numbers to estimate sums and 
differences. 
3.N.2.5 Use addition and subtraction to solve real-
world and mathematical problems involving whole 
numbers. Use various strategies, including the 
relationship between addition and subtraction, the 
use of technology, and the context of the problem to 
assess the reasonableness of results. 
3.N.2.6 Represent division facts by using a variety of 
approaches, such as repeated subtraction, equal 
sharing and forming equal groups. 
3.N.2.7 Recognize the relationship between 
multiplication and division to represent and solve 
real-world problems. 
3.N.2.8 Use strategies and algorithms based on 
knowledge of place value, equality and properties of 
addition and multiplication to multiply a two-digit 
number by a one-digit number. 

4.N.1 Solve real-world and mathematical problems 
using multiplication and division. 

4.N.1.1 Demonstrate fluency with multiplication and 
division facts with factors up to 12. 
4.N.1.2 Use an understanding of place value to 
multiply or divide a number by 10, 100 and 1,000.  
4.N.1.3 Multiply 3-digit by 1-digit or a 2-digit by 2-
digit whole numbers, using efficient and 
generalizable procedures and strategies, based on 
knowledge of place value, including but not limited 
to standard algorithms. 
4.N.1.4 Estimate products of 3-digit by 1-digit or 2-
digit by 2-digit whole numbers using rounding, 
benchmarks and place value to assess the 
reasonableness of results. Explore larger numbers 
using technology to investigate patterns. 
4.N.1.5 Solve multi-step real-world and 
mathematical problems requiring the use of 
addition, subtraction, and multiplication of multi-
digit whole numbers. Use various strategies, 
including the relationship between operations, the 
use of appropriate technology, and the context of 
the problem to assess the reasonableness of results. 
4.N.1.6 Use strategies and algorithms based on 
knowledge of place value, equality and properties of 
operations to divide 3-digit dividend by 1-digit 
whole number divisors. (e.g., mental strategies, 
standard algorithms, partial quotients, repeated 
subtraction, the commutative, associative, and 
distributive properties). 
4.N.1.7 Determine the unknown addend(s) or 
factor(s) in equivalent and non-equivalent 
expressions. (e.g., 5 + 6 = 4 + � , 3 x 8 < 3 x �). 



Oklahoma Academic Standards for Mathematics 2-4 Vertical Alignment 
	

Appendix B  Page B.7 

Number & Operations (N) 
Topic Second Grade (2) Third Grade (3) Fourth Grade (4) 

Fractions 

2.N.3 Explore the foundational ideas of fractions. 
2.N.3.1 Identify the parts of a set and area that 
represent fractions for halves, thirds, and fourths.  
2.N.3.2 Construct equal-sized portions through fair 
sharing including length, set, and area models for 
halves, thirds, and fourths.	

3.N.3 Understand meanings and uses of fractions in 
real-world and mathematical situations. 

3.N.3.1 Read and write fractions with words and 
symbols. 
3.N.3.2 Construct fractions using length, set, and 
area models. 
3.N.3.3 Recognize unit fractions and use them to 
compose and decompose fractions related to the 
same whole. Use the numerator to describe the 
number of parts and the denominator to describe 
the number of partitions. 
3.N.3.4 Use models and number lines to order and 
compare fractions that are related to the same 
whole. 

4.N.2 Represent and compare fractions and decimals 
in real-world and mathematical situations; use place 
value to understand how decimals represent 
quantities. 

4.N.2.1 Represent and rename equivalent fractions 
using fraction models (e.g. parts of a set, area 
models, fraction strips, number lines). 
4.N.2.2 Use benchmark fractions (0, !! ,  

!
! ,  

!
! ,  

!
! ,  

!
! , 

1) to locate additional fractions on a number line. 
Use models to order and compare whole numbers 
and fractions less than and greater than one using 
comparative language and symbols. 
4.N.2.3 Decompose a fraction in more than one way 
into a sum of fractions with the same denominator 
using concrete and pictorial models and recording 
results with symbolic representations (e.g., !! =

!
! +!

! +
!
! ). 

4.N.2.4 Use fraction models to add and subtract 
fractions with like denominators in real-world and 
mathematical situations. 
4.N.2.5 Represent tenths and hundredths with 
concrete models, making connections between 
fractions and decimals. 
4.N.2.6 Represent, read and write decimals up to at 
least the hundredths place in a variety of contexts 
including money. 
4.N.2.7 Compare and order decimals and whole 
numbers using place value, a number line and 
models such as grids and base 10 blocks. 
4.N.2.8 Compare benchmark fractions (!! ,  

!
! ,  

!
! ,  

!
! ,  

!
! ) and decimals (0.25, 0.50, 0.75) in real-world and 
mathematical situations. 

Money 

2.N.4 Determine the value of a set of coins. 
2.N.4.1 Determine the value of a collection(s) of 
coins up to one dollar using the cent symbol.  
2.N.4.2 Use a combination of coins to represent a 
given amount of money up to one dollar.	

3.N.4 Determine the value of a set of coins or bills. 
3.N.4.1 Use addition to determine the value of a 
collection of coins up to one dollar using the cent 
symbol and a collection of bills up to twenty dollars.  
3.N.4.2 Select the fewest number of coins for a 
given amount of money up to one dollar.	

4.N.3 Determine the value of coins in order to solve 
monetary transactions. 

4.N.3.1 Given a total cost (whole dollars up to $20 
or coins) and amount paid (whole dollars up to $20 
or coins), find the change required in a variety of 
ways. Limited to whole dollars up to $20 or sets of 
coins. 
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Algebraic Reasoning & Algebra (A) 
Topic Second Grade (2) Third Grade (3) Fourth Grade (4) 

Patterns 

2.A.1 Describe the relationship found in patterns to 
solve real-world and mathematical problems. 

2.A.1.1 Represent, create, describe, complete, and 
extend growing and shrinking patterns with quantity 
and numbers in a variety of real-world and 
mathematical contexts. 
2.A.1.2 Represent and describe repeating patterns 
involving shapes in a variety of contexts. 

3.A.1 Describe and create representations of 
numerical and geometric patterns.  

3.A.1.1 Create, describe, and extend patterns 
involving addition, subtraction, or multiplication to 
solve problems in a variety of contexts. 
3.A.1.2 Describe the rule (single operation) for a 
pattern from an input/output table or function 
machine involving addition, subtraction, or 
multiplication. 
3.A.1.3 Explore and develop visual representations 
of growing geometric patterns and construct the 
next steps. 

4.A.1 Use multiple representations of patterns to 
solve real-world and mathematical problems. 

4.A.1.1 Create an input/output chart or table to 
represent or extend a numerical pattern. 
4.A.1.2 Describe the single operation rule for a 
pattern from an input/output table or function 
machine involving any operation of a whole number. 
4.A.1.3 Create growth patterns involving geometric 
shapes and define the single operation rule of the 
pattern. 

Number 
Sentences 

2.A.2 Use number sentences involving unknowns to 
represent and solve real-world and mathematical 
problems. 

2.A.2.1 Use objects and number lines to represent 
number sentences.   
2.A.2.2 Generate real-world situations to represent 
number sentences and vice versa. 
2.A.2.3 Apply commutative and identity properties 
and number sense to find values for unknowns that 
make number sentences involving addition and 
subtraction true or false. 

3.A.2 Use number sentences involving multiplication 
and unknowns to represent and solve real-world and 
mathematical problems. 

3.A.2.1 Find unknowns represented by symbols in 
arithmetic problems by solving one-step open 
sentences (equations) and other problems involving 
addition, subtraction, and multiplication. Generate 
real-world situations to represent number sentences.  
3.A.2.2 Recognize, represent and apply the number 
properties (commutative, identity, and associative 
properties of addition and multiplication) using 
models and manipulatives to solve problems. 

4.A.2 Use multiplication and division with unknowns 
to create number sentences representing a given 
problem situation. 

4.A.2.1 Use number sense, properties of 
multiplication and the relationship between 
multiplication and division to solve problems and 
find values for the unknowns represented by letters 
and symbols that make number sentences true.  
4.A.2.2 Solve for unknowns in problems by solving 
open sentences (equations) and other problems 
involving addition, subtraction, multiplication, or 
division with whole numbers. Use real-world 
situations to represent number sentences and vice 
versa. 
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Geometry & Measurement (GM) 
Topic Second Grade (2) Third Grade (3) Fourth Grade (4) 

Geometry 

2.GM.1 Analyze attributes of two-dimensional 
figures and develop generalizations about their 
properties. 

2.GM.1.1 Recognize trapezoids and hexagons. 
2.GM.1.2 Describe, compare, and classify two-
dimensional figures according to their geometric 
attributes. 
2.GM.1.3 Compose two-dimensional shapes using 
triangles, squares, hexagons, trapezoids, and 
rhombi. 
2.GM.1.4 Recognize right angles and classify angles 
as smaller or larger than a right angle. 

3.GM.1 Use geometric attributes to describe and 
create shapes in various contexts. 

3.GM.1.1 Sort three-dimensional shapes based on 
attributes. 
3.GM.1.2 Build a three-dimensional figure using 
unit cubes when picture/shape is shown. 
3.GM.1.3 Classify angles as acute, right, obtuse, and 
straight. 

4.GM.1 Name, describe, classify, and construct 
polygons and three-dimensional figures. 

4.GM.1.1 Identify points, lines, line segments, rays, 
angles, endpoints, and parallel and perpendicular 
lines in various contexts. 
4.GM.1.2 Describe, classify, and sketch 
quadrilaterals, including squares, rectangles, 
trapezoids, rhombuses, parallelograms, and kites. 
Recognize quadrilaterals in various contexts. 
4.GM.1.3 Given two three-dimensional shapes, 
identify similarities, and differences. 

Measurement 

2.GM.2 Understand length as a measurable attribute 
and explore capacity. 

2.GM.2.1 Explain the relationship between the size 
of the unit of measurement and the number of units 
needed to measure the length of an object. 
2.GM.2.2 Explain the relationship between length 
and the numbers on a ruler by using a ruler to 
measure lengths to the nearest whole unit. 
2.GM.2.3 Explore how varying shapes and styles of 
containers can have the same capacity.	

3.GM.2 Understand measurable attributes of real-
world and mathematical objects using various tools. 

3.GM.2.1 Find perimeter of polygon, given whole 
number lengths of the sides, in real-world and 
mathematical situations.  
3.GM.2.2 Develop and use formulas to determine 
the area of rectangles. Justify why length and width 
are multiplied to find the area of a rectangle by 
breaking the rectangle into one unit by one unit 
squares and viewing these as grouped into rows and 
columns.  
3.GM.2.3 Choose an appropriate measurement 
instrument and measure the length of objects to the 
nearest whole centimeter or meter. 
3.GM.2.4 Choose an appropriate measurement 
instrument and measure the length of objects to the 
nearest whole yard, whole foot, or half inch. 
3.GM.2.5 Using common benchmarks, estimate the 
lengths (customary and metric) of a variety of 
objects. 
3.GM.2.6 Use an analog thermometer to determine 
temperature to the nearest degree in Fahrenheit and 
Celsius. 
3.GM.2.7 Count cubes systematically to identify the 
number of cubes needed to pack the whole or half 
of a three-dimensional structure. 
3.GM.2.8 Find the area of two-dimensional figures 
by counting total number of same size unit squares 
that fill the shape without gaps or overlaps. 

4.GM.2 Understand angle, length, and area as 
measurable attributes of real-world and 
mathematical objects. Use various tools to measure 
angles, length, area, and volume. 

4.GM.2.1 Measure angles in geometric figures and 
real-world objects with a protractor or angle ruler. 
4.GM.2.2 Find the area of polygons that can be 
decomposed into rectangles. 
4.GM.2.3 Using a variety of tools and strategies, 
develop the concept that the volume of rectangular 
prisms with whole-number edge lengths can be 
found by counting the total number of same-sized 
unit cubes that fill a shape without gaps or overlaps. 
Use appropriate measurements such as cm3. 
4.GM.2.4 Choose an appropriate instrument and 
measure the length of an object to the nearest whole 
centimeter or quarter-inch. 
4.GM.2.5 Solve problems that deal with 
measurements of length, when to use liquid 
volumes, when to use mass, temperatures above 
zero and money using addition, subtraction, 
multiplication, or division as appropriate (customary 
and metric). 
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Geometry & Measurement (GM) 
Topic Second Grade (2) Third Grade (3) Fourth Grade (4) 

Time 

2.GM.3 Tell time to the quarter hour. 
2.GM.3.1 Read and write time to the quarter-hour 
on an analog and digital clock. Distinguish between 
a.m. and p.m.	

3.GM.3 Tell time to the nearest 5-minutes and solve 
problems. 

3.GM.3.1 Read and write time to the nearest 5-
minute (analog and digital). 
3.GM.3.2 Determine the solutions to problems 
involving addition and subtraction of time in 
intervals of 5 minutes, up to one hour, using pictorial 
models, number line diagrams, or other tools. 

Data and Probability (D) 
 

4.GM.3 Determine elapsed time and convert 
between units of time. 

4.GM.3.1 Determine elapsed time. 
4.GM.3.2 Solve problems involving the conversion 
of one measure of time to another. 
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Data & Probability (D) 
Topic Second Grade (2) Third Grade (3) Fourth Grade (4) 

Data Analysis 

2.D.1 Collect, organize, and interpret data. 
2.D.1.1 Explain that the length of a bar in a bar 
graph or the number of objects in a picture graph 
represents the number of data points for a given 
category. 
2.D.1.2 Organize a collection of data with up to four 
categories using pictographs and bar graphs with 
intervals of 1s, 2s, 5s or 10s. 
2.D.1.3 Write and solve one-step word problems 
involving addition or subtraction using data 
represented within pictographs and bar graphs with 
intervals of one. 
2.D.1.4 Draw conclusions and make predictions 
from information in a graph. 

3.D.1 Summarize, construct, and analyze data. 
3.D.1.1 Summarize and construct a data set with 
multiple categories using a frequency table, line 
plot, pictograph, and/or bar graph with scaled 
intervals. 
3.D.1.2 Solve one- and two-step problems using 
categorical data represented with a frequency table, 
pictograph, or bar graph with scaled intervals. 

4.D.1 Collect, organize, and analyze data. 
4.D.1.1 Represent data on a frequency table or line 
plot marked with whole numbers and fractions using 
appropriate titles, labels, and units. 
4.D.1.2 Use tables, bar graphs, timelines, and Venn 
diagrams to display data sets. The data may include 
benchmark fractions or decimals ( !! ,  

!
! ,  

!
! ,  

!
! ,  

!
! , 

0.25, 0.50, 0.75). 
4.D.1.3 Solve one- and two-step problems using 
data in whole number, decimal, or fraction form in a 
frequency table and line plot. 

	



 

 
 

 

This document DOES NOT represent the entire scope of this grade 
and IS NOT meant to replace the original standards document. 

 

This  AtAGlance  guide is designed to support teachers, team leaders, department chairs, curriculum directors, and administrators as 
they select, recommend, pilot, adopt, or revise instructional materials aligned to the new Oklahoma Academic Standards for 
Mathematics. 

The listed concepts are not meant to serve as a summary of the entire standards document. Instead, they are meant to succinctly 
identify  new and changed concepts at each grade level . Standards and objectives that are not listed are done so intentionally as 
they were deemed to be more similar than not to existing gradelevel PASS objectives.  

● Please visit  https://goo.gl/Tmk79j  to add your comments to the  community version  of this document. 
● Download the  Oklahoma Academic Standards for Mathematics  at  http://sde.ok.gov/sde/oklahomaacademicstandards . 
● Find the  Crosswalk documents  developed by the Central and Northeastern Consortia at  https://goo.gl/gblx65 .  
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4 th  Grade AtAGlance 
This document DOES NOT represent the entire scope of this grade and IS NOT meant to replace the original standards document.  

                    
 

New Grade Level Concepts  Changed Concepts  Critical Gaps 

New Grade Level Concepts  are new ideas to the 
grade level that were not explicitly addressed in PASS 

Number & Operations 
● Multiply or divide by 10, 100, or 1,000 ( 4.N.1.2 )  
● Decompose a fraction more than one way ( 4.N.2.3 ) 
● Represent tenths and hundredths ( 4.N.2.5 ) 
Algebraic Reasoning & Algebra 
● Geometric growth patterns   ( 4.A.1.3 )  
● Solve problems involving unknowns   ( 4.A.2.1 )  
Geometry & Reasoning 
● Analyze threedimensional shapes   ( 4.GM.1.3 ) 
● Develop the concept of volume ( 4.GM.2.3 ) 
● Conversion of time ( 4.GM.3.2 ) 
Data & Probability 
● Frequency tables and line plots   ( 4.D.1.1 )  

Changed Concepts  are those that are related to gradelevel 
PASS standards with changes underlined 

Number & Operations 
● Solve  multistep realworld  and mathematical problems 
requiring the use of addition, subtraction, and multiplication 
of multidigit whole numbers.  Use various strategies, 
including the relationship between operations, the use of 
appropriate technology, and the context of the problem to 
assess the reasonableness of results   ( 4.N.1.5 // see PASS 
3.2.2.b.iii and 4.1.2 ) 

● Determine the unknown addend or factor in equivalent and 
nonequivalent expressions  ( 4.N.1.7 // see PASS 4.1.2 ) 

● Use benchmark fractions  (0, 1/4, 1/3, 1/2, 2/3, 3/4, 1 ) to 
locate additional fractions on a number line ( 4.N.2.2 // see 
PASS 4.N.2.2 ) 

● Compare and order decimals and whole numbers using 
place value, a  number line and models such as grids and 
base 10 blocks   ( 4.N.2.7 // see PASS 4.2.1.b.i ) 

● Compare benchmark fractions ( 1/4, 1/3, 1/2, 2/3, 3/4)  and 
decimals  (0.25, 0.50, 0.75)  in realworld and mathematical 
situations   ( 4.N.2.8 // see PASS 4.2.1.b.ii )  

Geometry & Reasoning 
● Identify  points, lines, line segments, rays, angles, endpoints , 
and parallel and perpendicular lines in various contexts 
( 4.GM.1.1 // see PASS 4.3.1 ) 

Data & Probability 
● Use tables, bar graphs,  timelines, and Venn diagrams  to 
display data sets.  The data may include  benchmark 
fractions or decimals   ( 4.D.1.2 // see PASS 4.5.1.b ) 

Critical Gaps  must be taught in 20162017 to 
ensure students do not skip these concepts. 

Algebraic Reasoning & Algebra 
● Associative property of multiplication ( 3.A.2.2 // 
see PASS 4.1.3 )  

Geometry & Reasoning 
● Recognize trapezoids and hexagons ( 2.GM.1.1 
// see PASS 4.3.3 ) 

● Recognize right angles and classify angles as 
smaller or larger than a right angle ( 2.GM.1.4 // 
see PASS 4.3.2 ) 

● Classify angles as acute, right, obtuse, and 
straight   ( 3.GM.1.3 // see PASS 5.3.2 ) 

● Use formulas to determine the area of 
rectangles ( 3.GM.2.2 // see PASS 4.4.1.d and 
5.4.1.b ) 

● Find the area of twodimensional figures 
( 3.GM.2.8 // see PASS 4.4.1.d ) 
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OKLAHOMA SCHOOL TESTING PROGRAM
TEST BLUEPRINT MATHEMATICS

 
This blueprint describes the content and structure of an assessment and defines the ideal 

number of test items by strand and standard of the Oklahoma Academic Standards (OAS).

IDEAL NUMBER
OF ITEMS STRANDS AND STANDARDSIDEAL PERCENTAGE

OF ITEMS

Please note this blueprint does not include items that may be field-tested. 
A minimum of 6 items is required to report a standard.

NUMBER AND OPERATIONS
4.N.1  Number Operations

4.N.2  Rational Numbers (10)

4.N.3  Money (3)

ALGEBRAIC REASONING AND ALGEBRA
4.A.1  Numerical Patterns (4)

4.A.2  Equations (4)

GEOMETRY AND MEASUREMENT
4.GM.1  Polygons and Polyhedra

4.GM.2  Measurement (5)

4.GM.3  Time (3)

DATA AND PROBABILITY
4.D.1  Data Analysis

22
9

13

8
8

14
6

8

6
6

44%

16%

28%

12%

TOTAL50100%
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Oklahoma School Testing Program  

Calculator Policy 
Effective beginning 2016-17 School Year 

 

Purpose  

 The items on the Grade 6-8 and Grade 10 Math and Science assessments are designed so that all tasks can 
be solved without the use of a calculator. However, certain tasks are much more difficult if a calculator is not 
available.  

 Before the first day of the test, students using a calculator for any Grade 6-8 and Grade 10 Math and Science 
assessments should be familiar with the use of the specific calculator that can be utilized. Students should be 
consistently instructed throughout the school year in the use of calculators, otherwise it may hinder students’ 
performance on the assessment.   

 
Grade Specific Requirements  

Grades 3-5 Math:  
Calculators are only allowed as an approved accommodation for students on an IEP or 504 Plan, and only 
a basic four-function calculator with square root and percent.  

 
Grades 6-7 Math:  

All Students: Basic four-function calculator with square root and percent. 
 
Grade 8 Math and Science 

All Students: Scientific calculators meeting general requirements. 
 
Grade 10 Math and Science 

All Students: Graphing calculators and/or scientific calculators meeting general requirements. 

General Requirements  

 Calculators are permitted but are not required.  

 Calculator capabilities described for a specific subject give the maximum capabilities allowed; calculators with 
less capability are acceptable.  

 Students may not share calculators.  

 Students may use their own calculators or those provided by the school.  

 Calculators that make noise must have the sound feature turned off.  

 Calculators that have paper tape must have the tape removed.  

 All calculators must have the memory cleared before and after the test session.  

 Any programs or applications must be removed prior to the test session.  

 
Prohibited Calculators  

 Pocket organizers  

 Handheld or laptop computers  

 Electronic writing pads or pen-input devices  

 Calculators built into cellular phones, smart watches, tablets or other electronic communication devices  

 Calculators with a typewriter keypad (QWERTY format)  

 Calculators with programs or applications that cannot be removed or disabled (e.g., Polynomial Root-Finder 
and Simultaneous Equation Solver on TI-86)  

 Calculators with built-in computer algebra systems (CAS), such as, but not limited to:  
o Casio: Algebra fx 2.0, ClassPad 300, and all model numbers that begin with CFX-9970G  
o Texas Instruments: All model numbers that begin with TI-89 or TI-92, , TI-Nspire CAS  
o Hewlett-Packard: HP-48GII and all model numbers that begin with HP-40G or HP-49G  

 
Test Security and Validity  

Using a calculator that does not meet the above requirements invalidates the test results and is a violation of test 

security and test validity. Any violation will be reported to the State Superintendent and may result in revocation of 

teaching and/or administrative certificates.  
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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   
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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-PS4-2 

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.  

 

 

 



 
Page 13  

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


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 
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Introduction
Science uses observation and experimentation to explain natural phenomena. Science refers to an organized body of  
knowledge that includes core ideas from the disciplines of science and common themes that bridge the disciplines. The  
Oklahoma Academic Standards for Science include standards for kindergarten through grade twelve. The standards are  
arranged by grade levels at Grades K-8, and by course subject area at the high school level. The Oklahoma Academic  
Standards include the integration of scientific and engineering practices with core content from Physical Science, Life Science,  
and Earth/Space Science. This integrated approach will provide students with a coordinated and coherent understanding of  
the necessary skills and knowledge to be scientifically literate citizens. 

Development and Review of the Standards
Executive Committee
An Executive Committee was comprised to assist in planning the process for the revision of the Oklahoma Academic Standards  
for Science and selecting representatives to comprise a Writing Committee and a Draft Committee. The Executive Committee 
also served on the Writing Committee.
The Oklahoma State Department of Education would like to extend a special thanks to the following members of the Executive  
Committee who gave their time, services and expertise to the revision process:

• Dr. Paul Risser (University of Oklahoma)   • Dr. Julie Angle (Oklahoma State University)
• Sarah Vann (Owasso Middle School)         • Missy Dominy (Gordon Cooper Technology Center)

Janice Airhart (Broken Arrow PS) 

Carrie Akins (Mid-Del Public Schools)

Dr. Julie Angle (Oklahoma State University) 

Christa Askins (Bixby PS)  

Theresa Balan (Moore PS)  

Johana Benson (Bing)   

Renee Bell (Mid Del PS)

Quentin Biddy (K20 Center– University of Okla.) 

Jennifer Bobo (Stillwater PS) 

Lori Chafee (Mustang PS)  

Hal Clary (Noble Public Schools)

Deborah Coffman (Broken Arrow PS)

Richard Day (Union PS) 

Wanda Dickenson (Wellston PS) 

Chris Dobbins (Comanche PS)

Missy Dominy (Gordon Cooper Tech. Center) 

Tina Fugate (Okla. State Career Technology) 

Cora James (Putnam City PS)  

Laura Johnston (Velma-Alma PS) 

Teri Kimble (Hydro-Eakly PS)  

Dr. Tim Laubach (University of Oklahoma) 

Gaile Loving (Mustang PS)

Tanya Mantooth (Wayne PS)

Bob Melton (Putnam City PS)

Norma Neely (American Indian Institute – 

   University of Oklahoma)

Jeffery Patterson (Norman PS)

Kendra Phillips (Muldrow PS)

Patrice Powdar (Moore PS)

Alisa Reimer (Cordell PS)

Dr. Paul Risser (University of Oklahoma)

Tina Rogers (Woodward Public Schools)

Georgia Smith (Bristow PS)

Amanda Smith (Moore PS)

Sara Snodgrass (Noble)

Sarah Vann (Owasso PS)

Dr. Dan Vincent (University of Central Okla.)

Cathy Walker (Stillwater PS)

Brandi Williams (Edmond Public Schools)

Craig Walker (OSDE)

Tiffany Neill (OSDE)

Peggy Alexander (Owasso PS)

William Bass (Berryhill PS)

Tom Creider (Okla. Tourism & Recreation Dept.)

Wendy Howard (Fredrick PS)

Carol Huett (Moore PS)

Amy Johnson (Deer Creek PS)

Kristi Carrluci (Osteology Museum)

Jennifer Koeninger (Mustang PS)

Laura Lewis (Shawnee PS)

Don Loving (Murray State College)

Derrick Meador (Jennings PS)

Debi Merkey (Cordell PS)

Timothy Munson (OERB-Chairperson)

Traci Richardson (Stillwater PS)

Dr. Michael Soreghan (University of Oklahoma)

Candy Schrack (Piedmont PS)

Rebecca Spinks (Tulsa PS)

Janis Slater (K20 Center –University of Okla.)

Gaylen Urie (Glenpool PS)

Dr. Laura Wilhelm (Oklahoma City University)

Connie Ward (Piedmont PS)

Writing Committee
A Writing Committee was selected through an application process to revise the Oklahoma Academic Standards for Science.  
The committee met in person on six occasions and numerous times virtually. The committee was comprised of 37  
representatives from K-12 education, higher education, career technology, scientists, engineers, parent and community  
members from across the state.

Draft Committee
A Draft Committee was selected through an application process to review draft standards developed by the Writing  
Committee and provide feedback. The committee was comprised of 21 representatives from K-12 education, higher education,  
career technology, scientists, engineers, parent and community members from across the state.
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Focus Groups
An additional level of review of the draft version of the Oklahoma Academics Standards for Science was conducted through  
Focus Groups. Over 500 educators and community members participated in meetings held in Bristow, Durant, Guymon,  
Hugo, Lawton, Oklahoma City, Ponca City, Tulsa, Woodward, and Vinita. Participants were able to review samples of the draft  
standards and provide feedback to the Writing Committee.

Oklahoma Academic Standards
The Oklahoma Academic Standards describe the specific  
areas of student learning that are considered the most  
important for proficiency in the discipline at a particular level 
and provide a basis for the development of local curricula and 
statewide assessments. 

The Oklahoma Academic Standards in this document are not 
sequenced for instruction and do not prescribe classroom  
activities; materials; or instructional strategies, approaches, 
or practices. The Oklahoma Academic Standards are not a  
curriculum and they do not represent a scope, sequence, or 
curriculum guide. They provide a framework for schools and 
teachers to develop an aligned science curriculum. Such  
curriculum includes instructional units, lessons, and tasks;  
formative and summative assessments; opportunities for  
remediation and acceleration; and other selected activities, 
interventions, and strategies deemed appropriate and mean-
ingful for the academic success of students.

The Oklahoma Academic Standards in this document 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 Student Skills for Science 
(Oklahoma State Department of Education, 2011). 

Because each of the standards subsumes the knowledge and 
skills of the other standards, they are designed to be used as 
a whole. Although material can be added to the standards, 
using only a portion of the standards will leave gaps in the 
scientific understanding and practice of students.

Statewide Assessment
The Oklahoma Academic Standards for Science are defined 
as performance expectations and will be used as the basis 
for the development and/or refinement of questions on the 
Oklahoma State Testing Program. Although efforts to begin 
implementation of these Oklahoma Academic Standards will 
begin in the 2014-2015 school year, the Oklahoma School Test-
ing Program will continue to assess standards and objectives 
found in the 2011 Oklahoma Academic Standards for Science 
through the 2015-2016 school year. The test blue prints will 
continue to align to the standards and objectives of the 2011 
Oklahoma Academic Standards for Science through the 2015-
2016 school year.  In the 2016-2017 school year, the Oklahoma  
State Testing Program will begin measuring the performance  
expectations defined in the 2014 Oklahoma Academic  
Standards for Science for 5th grade, 8th grade, and Biology I.   

Consistent with the current structure of the Oklahoma State 
Tests for science, questions will measure the practices and 
the core content at each grade level. In addition, most per-
formance expectations may be assessed with items that utilize 
any of the science and engineering practices. For example, an 
assessment item for a performance expectation that requires 
students to construct explanations may also ask students to 
use other practices such as asking questions, using models, 
or analyzing data around the core content with a science and 
engineering practice.

Structure of this Document
Each Performance Expectation is displayed in a Standard 
Document that contains one Performance Expectation along  
with supporting structures intended to assist educators in  
understanding the expectation of the standard and the skills 
and knowledge associated with the standard. These compo-
nents are explained on page 6. Also, see reference sample 
document on page 7.
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Components of a Standard Document

�Performance Expectation 
Performance Expectations represent the things students should  
know, understand, and be able to do to be proficient in science.  
Performance Expectations are the standards.

Each Performance Expectation is built around A Framework  
for K-12 Science Education recommendation that science edu-
cation in grades K-12 be built around three major dimensions:
1. Science and Engineering Practices
2. Crosscutting Concepts
3. Disciplinary Core Ideas (NRC, 2012, p. 2)

The additional components in the standard documents serve 
as support for instructors in providing clarity and further guid-
ance for each Performance Expectation.

�Clarification Statement 
Where needed, a Clarification Statement accompanies a  
Performance Expectation. The aim of a Clarification Statement 
is to provide further explanation or examples to better sup-
port educators in understanding the aim of the Performance 
Expectation.

�Assessment Boundary
Where applicable, an Assessment Boundary accompanies a 
Performance Expectation in order to provide additional support  
for educators in understanding the intent of the Performance 
Expectation and its relation to other Performance Expectations  
in the learning progression. While all teachers can utilize the 
Assessment Boundary as a tool for developing curriculum and 
local assessments, the Assessment Boundaries for 5th grade,  
8th grade, and Biology will be utilized as a guide in the  
development of the Oklahoma Core Curriculum Tests.

� 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 engi-
neering practices that engineers use as they design and build 
systems. The term “practice” is used instead of the term “pro-
cess” 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.

�Disciplinary Core Ideas
The Disciplinary Core Ideas represent a set of science and  
engineering ideas for K-12 science education that have broad  
importance across multiple sciences or engineering disciplines;  
provide a key tool for understanding or investigating more 
complex ideas and solving problems; relate to the interests  
and life experiences of students; be teachable and learnable  
over multiple grades at increasing levels of sophistication. 
(NRC, 2012, p. 31)

Disciplinary Core Ideas are grouped into three domains: 
1. Physical Science (PS)
2. Life Science (LS)
3. Earth and Space Science (ESS)

Each Performance Expectation integrates at least one Disci-
plinary Core Idea with a Science and Engineering Practice.

�Crosscutting Concepts
The Crosscutting Concepts represent common threads or 
themes that span across science disciplines (biology, chemistry,  
physics, environmental science, Earth/space science) and have 
value to both scientists and engineers because they identify 
universal properties and processes found in all disciplines. 
These crosscutting concepts are:
1. Patterns
2. Cause and Effect: Mechanisms and explanations
3. Scale, Proportion, and Quantity
4. Systems and System Models
5. Energy and Matter: Flows, cycles, and conservation
6. Structure and Function
7. Stability and Change

Where applicable each of the Performance Expectations  
includes one of the above Crosscutting Concepts, thereby  
ensuring that the concepts are not taught in isolation but rein-
forced in the context of instruction within the science content.

�Oklahoma Academic Standards Connections
Where applicable the Performance Expectations provide  
optional connections to the Oklahoma Academic Standards  
for English Language Arts/Literacy and Mathematics. The  
connections represent mathematics and literacy standards  
that could work in tandem with a Performance Expectation for 
science. The connections are not mandatory. Integration of a  
connecting English language arts or mathematics standards  
is determined by the instructor and carried out in the  
instruction.
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K-ESS3-1 Earth and Human Activity

Science & Engineering Practices

�Asking questions (for science) and 
     defining problems (for engineering) 
�Developing and using models
     Modeling in K–2 builds on prior 
     experiences and progresses to 
     include using and developing 
     models (i.e., diagram, drawing, 
     physical replica, diorama, 
     dramatization, storyboard) that 
     represent concrete events or 
     design solutions.
     • Use a model to represent 
       relationships in the natural world. 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data 
�Using mathematics and computational 
     thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence 
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

Visual Literacy - 1.1 Interpret Meaning - The student will inter-
pret and evaluate various ways visual image-makers including 
graphic artists, illustrators, and news photographers represent 
meaning.

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

Mathematics

Data Analysis - 5.1. Data Analysis
b. Develops abilities to collect, describe, and record information 
through a variety of means including discussion, drawings, maps, 
charts, and graphs.
c. Describes similarities and differences between objects.
d. Collects and analyze information about objects and events in 
the environment.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Systems and System Models
• Systems in the natural and designed world have parts that work together. 

Natural Resources: 
• Living things need water, air, and 
   resources from the land, and they live in 
   places that have the things they need.
• Humans use natural resources for 
   everything they do.

K-ESS3-1 
Students who demonstrate 
understanding can:

Use a model to represent 
the relationship between the 
needs of different plants or 
animals (including humans) 
and the places they live. 

Clarification Statement: 
Examples of relationships could 
include that deer eat buds and leaves, 
therefore, they usually live in forested 
areas; and, grasses need sunlight so 
they often grow in meadows. Plants, 
animals, and their surroundings make 
up a system.

Assessment Boundary: 
N/A

Performance Expectations

3-5
6-8

9-12
K

-2
■ KINDERGARTEN

�
�
�

� �

�

�



S C I E N C E  S T A N D A R D S   •   O K L A H O M A  S T A T E  D E P A R T M E N T  O F  E D U C A T I O N 9

K-5 Overview
The Kindergarten through 5th Grade Oklahoma Academic 
Standards for Science include the following Domains:

�Physical Science (PS)
� Life Science (LS)
�Earth & Space Science (ESS)

Each Domain has a set of Topics 
in science that fit within that Domain:

�Physical Science (PS)
     • Matter and Its Interactions (PS1)
     • Motion and Stability: Forces and Interactions (PS2)
     • Energy (PS3)
     • Waves and Their Application in Technologies 
        for Information Transfer (PS4)

� Life Science (LS)
     • From Molecules to Organisms: Structure and Processes (LS1)
     • Ecosystems: Interactions, Energy, and Dynamics (LS2)
     • Heredity: Inheritance and Variation of Traits (LS3)
     • Biological Unity and Diversity (LS4)

�Earth & Space Science (ESS)
     • Earth’s Place in the Universe (ESS1)
     • Earth’s Systems (ESS2)
     • Earth and Human Activity (ESS3)

The abbreviations for the Domains and Topics are utilized 
in the naming system of each Performance Expectation 
found in the Oklahoma Academic Standards for Science. 

For example, the Performance Expectation 4-PS3-1 
represents the following:

GRADE: 4
DOMAIN: Physical Science 
TOPIC: Energy
STANDARD: 1

Each grade level contains Performance Expectations from 
each Domain. However, to ensure students have a meaningful  
and focused experience with science in preparation of more  
advanced topics in Middle and High School, topics are not  
necessarily covered in each grade level. An example of the  
progression of topics in grade span 3-5 can be found in the  
table below. Physical Science Topic 2, “Motion and Stability:  
Forces and Interactions” (PS2) appears in grade 3 and 5  
but not grade 4, is highlighted in green. In contrast, Life  
Science Topic 1, “From Molecule to Organisms: Structure  
and Function” (LS1), is highlighted in blue and occurs in  
each grade level.

Grade 3

3-PS2-1

3-PS2-2

3-PS2-3

3-PS2-4

3-LS1-1

3-LS2-1

3-LS3-1

3-LS3-2

3-LS4-1

3-LS4-2

3-LS4-3

3-LS4-4

3-ESS2-2

3-ESS3-1

Grade 5

5-PS1-1

5-PS1-2

5-PS1-3

5-PS1-4

5-PS2-1

5-PS3-1

5-LS1-1

5-LS2-1

5-LS2-2

5-ESS1-1

5-ESS1-2

5-ESS2-1

5-ESS2-2

5-ESS3-1

Grade 4

4-PS3-1

4-PS3-2

4-PS3-3

4-PS3-4

4-PS4-1

4-PS4-2

4-PS4-3

4-LS1-1

4-LS1-2

4-ESS1-1

4-ESS2-1

4-ESS2-2

4-ESS3-1

4-ESS3-2
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4-PS3-1 Energy

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations 
     (for science) and designing solutions 
     (for engineering) 
     Constructing explanations and 
     designing solutions in 3–5 builds 
     on K–2 experiences and progresses 
     to the use of evidence in constructing 
     explanations that specify variables 
     that describe and predict phenomena 
     and in designing multiple solutions 
     to design problems.
     • Use evidence (e.g., measurements, 
       observations, patterns) to construct 
       an explanation.
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

RI.4.1 Refer to details and examples in a text when explaining 
what the text says explicitly and when drawing inferences from 
the text.

RI.4.3 Explain events, procedures, ideas, or concepts in a 
historical, scientific, or technical text, including what happened 
and why, based on specific information in the text.

RI.4.9 Integrate information from two texts on the same topic 
in order to write or speak about the subject knowledgeably. 

W.4.2 Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

W.4.8  Recall relevant information from experiences or gather 
relevant information from print and digital sources; take notes 
and categorize information, and provide a list of  sources.

W.4.9  Draw evidence from literary or informational texts to 
support analysis, reflection, and research. 

Mathematics

MP.2 Reason abstractly and quantitatively.

4.MD.A.1 Know relative sizes of measurement units within one 
system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, 
sec. Within a single system of measurement, express measure-
ments in a larger unit in terms of a smaller unit. Record measure-
ment equivalents in a two-column table.

4.MD.A.2 Use the four operations to solve word problems  
involving distances, intervals of time, liquid volumes, masses 
of objects, and money, including problems involving simple 
fractions or decimals, and problems that require expressing 
measurements given in a larger unit in terms of a smaller unit. 
Represent measurement quantities using diagrams such as  
number line diagrams that feature a measurement sc.

4.NBT.B.5 Multiply a whole number of up to four digits by a 
one-digit whole number, and multiply two two-digit numbers,  
using strategies based on place value and the properties of 
operations. Illustrate and explain the calculation by using  
equations, rectangular arrays, and/or area models.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Energy and Matter
• Energy can be transferred in various ways and between objects.

Definitions of Energy:
• The faster a given object is moving, 
   the more energy it possesses. 

4-PS3-1          
Students who demonstrate 
understanding can:

Use evidence to construct 
an explanation relating the 
speed of an object to the 
energy of that object. 

Clarification Statement: 
Energy can be moved from place to 
place by moving objects or through 
sound, light, or electric currents. 
At this grade level, no attempt is 
made to give a precise or complete 
definition of energy.

Assessment Boundary: 
Assessment does not include 
quantitative measures of changes 
in the speed of an object or on any 
precise or quantitative definition of 
energy.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

6-8
9-12

K
-2

3-5
■ 4TH GRADE

Connection to PASS Coming Soon
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4-PS3-2 Energy

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
�Planning and carrying out 
     investigations to answer questions 
     or test solutions to problems in 3–5 
     builds on K– 2 experiences and 
     progresses to include investigations 
     that control variables and provide 
     evidence to support explanations or 
     design solutions.
     • Make observations to produce 
       data to serve as the basis for 
       evidence for an explanation of a 
       phenomenon or test a design 
       solution.
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

W.4.7  Conduct short research projects that build knowledge 
through investigation of different aspects of a topic. 

W.4.8  Recall relevant information from experiences or gather 
relevant information from print and digital sources; take notes 
and categorize information, and provide a list of  sources.

Mathematics

MP.1 Make sense of problems and persevere in solving them.

4.MD.C.6 Measure angles in whole-number degrees using a 
protractor. Sketch angles of specified measure.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Energy and Matter
• Energy can be transferred in various ways and between objects.

Definitions of Energy:
• Energy can be moved from place to 
   place by moving objects or through 
   sound, light, or electric currents. 

Conservation of Energy 
and Energy Transfer: 
• Energy is present whenever there are 
   moving objects, sound, light, or heat. 
• When objects collide, energy can be 
   transferred from one object to another, 
   thereby changing their motion. 
• In such collisions, some energy is 
   typically also transferred to the 
   surrounding air; as a result, the air gets 
   heated and sound is produced.
• Light also transfers energy from place 
   to place. 
• Energy can also be transferred from 
   place to place by electric currents, 
   which can then be used locally to 
   produce motion, sound, heat, or light. 
• The currents may have been produced 
   to begin with by transforming the 
   energy of motion into electrical energy. 

4-PS3-2          
Students who demonstrate 
understanding can:

Make observations to 
provide evidence that 
energy can be transferred 
from place to place by sound, 
light, heat, and electric 
currents. 

Clarification Statement: 
When energy is transferred it can stay 
in the same form, change forms, or 
both. Examples of this can include a 
moving arm throwing a baseball, the 
light from the sun warming a window-
pane, and two moving objects 
colliding and changing their motion.

Assessment Boundary: 
Assessment does not include 
quantitative measurements of energy.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

6-
8

9-
12

K
-2

3-
5

■ 4TH GRADE

Connection to PASS Coming Soon



S C I E N C E  S T A N D A R D S   •   O K L A H O M A  S T A T E  D E P A R T M E N T  O F  E D U C A T I O N 57

4-PS3-3 Energy

Science & Engineering Practices

�Asking questions (for science) and 
     defining problems (for engineering)
     Asking questions and defining 
     problems in grades 3–5 builds on 
     grades K–2 experiences and 
     progresses to specifying qualitative 
     relationships.
     • Ask questions that can be 
       investigated and predict 
       reasonable outcomes based on 
       patterns such as cause and effect 
       relationships.
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

W.4.7  Conduct short research projects that build knowledge 
through investigation of different aspects of a topic. 

W.4.8  Recall relevant information from experiences or gather 
relevant information from print and digital sources; take notes 
and categorize information, and provide a list of  sources.

Mathematics

MP.2 Reason abstractly and quantitatively.

MP.5 Use appropriate tools strategically.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Energy and Matter
• Energy can be transferred in various ways and between objects.

Definitions of Energy:
• Energy can be moved from place to 
   place by moving objects or through 
   sound, light, or electric currents. 

Conservation of Energy 
and Energy Transfer: 
• Energy is present whenever there are 
   moving objects, sound, light, or heat. 
• When objects collide, energy can be 
   transferred from one object to another, 
   thereby changing their motion. 
• In such collisions, some energy is 
   typically also transferred to the 
   surrounding air; as a result, the air 
   gets heated and sound is produced.

Relationship Between 
Energy and Forces: 
• When objects collide, the contact 
   forces transfer energy so as to change 
   the objects’ motions. 

4-PS3-3          
Students who demonstrate 
understanding can:

Ask questions and predict 
outcomes about the changes 
in energy that occur when 
objects collide.

Clarification Statement: 
Emphasis is on the change in the 
energy due to the change in speed, 
not on the forces, as objects interact.

Assessment Boundary: 
Assessment does not include 
quantitative measurements of energy.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

6-8
9-12

K
-2

3-5
■ 4TH GRADE

Connection to PASS Coming Soon
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4-PS3-4 Energy

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations 
     (for science) and designing solutions 
     (for engineering) 
     Constructing explanations and 
     designing solutions in 3–5 builds 
     on K–2 experiences and progresses 
     to the use of evidence in constructing 
     explanations that specify variables 
     that describe and predict phenomena 
     and in designing multiple solutions 
     to design problems.
     • Apply scientific ideas to solve 
       design problems.
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

W.4.7  Conduct short research projects that build knowledge 
through investigation of different aspects of a topic. 

W.4.8  Recall relevant information from experiences or gather 
relevant information from print and digital sources; take notes 
and categorize information, and provide a list of  sources.

Mathematics

4.OA.A.3 Solve multistep word problems posed with whole 
numbers and having whole-number answers using the four 
operations, including problems in which remainders must be 
interpreted. Represent these problems using equations with a 
letter standing for the unknown quantity. Assess the reasonable-
ness of answers using mental computation and estimation 
strategies including rounding.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Energy and Matter
• Energy can be transferred in various ways and between objects.

Conservation of Energy 
and Energy Transfer: 
• Energy can also be transferred from 
   place to place by electric currents, 
   which can then be used locally to 
   produce motion, sound, heat, or light.
   The currents may have been produced 
   to begin with by transforming the 
   energy of motion into electrical energy. 

Energy in Chemical 
Processes and Everyday Life:
• The expression “produce energy” 
   typically refers to the conversion of 
   stored energy into a desired form for 
   practical use. 

Defining Engineering Problems 
(secondary to 4-PS3-4)
• Possible solutions to a problem are 
   limited by available materials and 
   resources (constraints).
• The success of a designed solution is 
   determined by considering the desired 
   features of a solution (criteria). 
• Different proposals for solutions can 
   be compared on the basis of how well 
   each one meets the specified criteria 
   for success or how well each takes the 
   constraints into account. 
———————————————————————————
* Connections to Engineering, 
   Technology, and Application of Science

Influence of Engineering, 
Technology, and Science on 
Society and the Natural World:
• Engineers improve existing 
   technologies or develop new ones.

4-PS3-4          
Students who demonstrate 
understanding can:

Apply scientific ideas to 
design, test, and refine a 
device that converts energy 
from one form to another.*

Clarification Statement: 
Examples of devices could include 
electric circuits that convert electrical 
energy into motion energy of a vehicle, 
light, or sound; and, a passive solar 
heater that converts light into heat, 
mousetrap cars, rubber band-powered 
vehicles. Examples of constraints could 
include the materials, cost, or time to 
design the device.

Assessment Boundary: 
N/A

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

6-
8

9-
12

K
-2

3-
5

■ 4TH GRADE

Connection to PASS Coming Soon
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4-PS4-1 Waves and Their Applications in Technologies for Information Transfer

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models
     Modeling in 3–5 builds on K–2 
     experiences and progresses to 
     building and revising simple models 
     and using models to represent 
     events and design solutions.
     • Develop a model using an analogy, 
       example, or abstract representation 
       to describe a scientific principle.  
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

SL.4.5 Add audio recordings and visual displays to presentations 
when appropriate to enhance the development of main ideas or 
themes.

Mathematics

MP.4 Model with mathematics.

4.G.A.1 Draw points, lines, line segments, rays, angles (right, 
acute, obtuse), and perpendicular and parallel lines. Identify 
these in two-dimensional figures.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Patterns
• Similarities and differences in patterns can be used to sort and classify natural phenomena. 

Wave Properties: 
• Waves, which are regular patterns of 
   motion, can be made in water by 
   disturbing the surface. 
• When waves move across the surface 
   of deep water, the water goes up and 
   down in place; there is no net motion in 
   the direction of the wave except when 
   the water meets a beach.
• Waves of the same type can differ in 
   amplitude (height of the wave) and 
   wavelength (spacing between wave 
   peaks).

4-PS4-1          
Students who demonstrate 
understanding can:

Develop a model of waves 
to describe patterns in terms 
of amplitude and wavelength 
and to show that waves can 
cause objects to move. 

Clarification Statement: 
Examples of models could include 
diagrams, analogies, and physical 
models using wire to illustrate wave-
length and amplitude of waves. 
Examples of wave patterns could 
include the vibrating patterns 
associated with sound; the vibrating 
patterns of seismic waves produced 
by earthquakes.

Assessment Boundary: 
Assessment does not include 
interference effects, electromagnetic 
waves, non-periodic waves, or 
quantitative models of amplitude 
and wavelength.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

6-8
9-12

K
-2

3-5
■ 4TH GRADE

Connection to PASS Coming Soon
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4-PS4-2 Waves and Their Applications in Technologies for Information Transfer

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models
     Modeling in 3–5 builds on K–2 
     experiences and progresses to 
     building and revising simple models 
     and using models to represent 
     events and design solutions.
     • Develop a model to describe 
       phenomena.  
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

SL.4.5 Add audio recordings and visual displays to presentations 
when appropriate to enhance the development of main ideas or 
themes.

Mathematics

MP.4 Model with mathematics.

4.G.A.1 Draw points, lines, line segments, rays, angles (right, 
acute, obtuse), and perpendicular and parallel lines. Identify 
these in two-dimensional figures.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Cause and Effect 
• Cause and effect relationships are routinely identified. 

Electromagnetic Radiation: 
• An object can be seen when light 
   reflected from its surface enters 
   the eyes. 

4-PS4-2          
Students who demonstrate 
understanding can:

Develop a model to describe 
that light reflecting from 
objects and entering the eye 
allows objects to be seen.

Clarification Statement: 
N/A

Assessment Boundary: 
Assessment does not include 
knowledge of specific colors reflected 
and seen, the cellular mechanisms of 
vision, or how the retina works.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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■ 4TH GRADE

Connection to PASS Coming Soon



S C I E N C E  S T A N D A R D S   •   O K L A H O M A  S T A T E  D E P A R T M E N T  O F  E D U C A T I O N 61

4-PS4-3 Waves and Their Applications in Technologies for Information Transfer

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations 
     (for science) and designing solutions 
     (for engineering) 
     Constructing explanations and 
     designing solutions in 3–5 builds 
     on K–2 experiences and progresses 
     to the use of evidence in constructing 
     explanations that specify variables 
     that describe and predict phenomena 
     and in designing multiple solutions 
     to design problems.
     • Generate and compare multiple 
       solutions to a problem based on 
       how well they meet the criteria 
       and constraints of the design 
       solution. 
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

RI.4.1 Refer to details and examples in a text when explaining 
what the text says explicitly and when drawing inferences from 
the text. 

RI.4.9 Integrate information from two texts on the same topic 
in order to write or speak about the subject knowledgeably.

Mathematics

MP.2 Reason abstractly and quantitatively.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Patterns 
• Similarities and differences in patterns can be used to sort and classify designed products.  

Information Technologies 
and Instrumentation: 
• Digitized information can be 
   transmitted over long distances without 
   significant degradation. 
• High-tech devices, such as computers 
   or cell phones, can receive and decode 
   information—convert it from digitized 
   form to voice—and vice versa. 

Optimizing The Design Solution 
(secondary to 4-PS4-3)
• Different solutions need to be tested in 
   order to determine which of them best 
   solves the problem, given the criteria 
   and the constraints. 

4-PS4-3          
Students who demonstrate 
understanding can:

Generate and compare 
multiple solutions that use 
patterns to transfer 
information.*

Clarification Statement: 
Examples of solutions could include 
drums sending coded information 
through sound waves, using a grid 
of 1’s and 0’s representing black and 
white to send information about a 
picture, QR codes, barcodes, and 
using Morse code to send text.

Assessment Boundary: 
N/A

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Connection to PASS Coming Soon
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4-LS1-1 From Molecules to Organisms: Structure and Processes

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering)
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�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).
     • Construct an argument with 
       evidence, data, and/or a model.
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

W.4.1 Write opinion pieces on topics or texts, supporting a point 
of view with reasons and information. 

Mathematics

4.G.A.3 Recognize a line of symmetry for a two-dimensional 
figure as a line across the figure such that the figure can be 
folded across the line into matching parts. Identify line-
symmetric figures and draw lines of symmetry.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Systems and System Models
• A system can be described in terms of its components and their interactions.  

Structure and Function: 
• Plants and animals have both internal 
   and external structures that serve 
   various functions in growth, survival, 
   behavior, and reproduction.

4-LS1-1          
Students who demonstrate 
understanding can:

Construct an argument 
that plants and animals 
have internal and external 
structures that function to 
support survival, growth, 
behavior, and reproduction.

Clarification Statement: 
Examples of structures could include 
thorns, stems, roots, colored petals, 
heart, stomach, lung, brain, and skin.

Assessment Boundary: 
Assessment is limited to macroscopic 
structures within plant and animal 
systems.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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4-LS1-2 From Molecules to Organisms: Structure and Processes

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering)
�Developing and using models
     Modeling in 3–5 builds on K–2 
     experiences and progresses to 
     building and revising simple models 
     and using models to represent 
     events and design solutions.
     • Use a model to test interactions 
       concerning the functioning of a 
       natural system.
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence 
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

SL.4.5 Add audio recordings and visual displays to presentations 
when appropriate to enhance the development of main ideas or 
themes.

Mathematics

N/A

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Systems and System Models
• A system can be described in terms of its components and their interactions.  

Information Processing: 
• Different sense receptors are 
   specialized for particular kinds of 
   information, which may be then 
   processed by the animal’s brain. 
• Animals are able to use their 
   perceptions and memories to guide 
   their actions.

4-LS1-2          
Students who demonstrate 
understanding can:

Use a model to describe 
that animals’ receive different 
types of information through 
their senses, process the 
information in their brain, and 
respond to the information in 
different ways.

Clarification Statement: 
Emphasis is on systems of information 
transfer. Examples of response to 
stimuli include animals running from 
predators and plant leaves turning 
toward the sun.

Assessment Boundary: 
Assessment does not include the 
mechanisms by which the brain 
stores and recalls information or the 
mechanisms of how sensory receptors 
function.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Connection to PASS Coming Soon
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4-ESS1-1 Earth’s Place in the Universe

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations 
     (for science) and designing solutions 
     (for engineering) 
     Constructing explanations and 
     designing solutions in 3-5 builds 
     on K-2 experiences and progresses 
     to the use of evidence in constructing 
     explanations that specify variables 
     that describe and predict phenomena 
     and in designing multiple solutions 
     to design problems.
     • Identify the evidence that 
       supports particular points in 
       an explanation.
�Engaging in argument from evidence
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

W.4.7  Conduct short research projects that build knowledge 
through investigation of different aspects of a topic. 

W.4.8  Recall relevant information from experiences or gather 
relevant information from print and digital sources; take notes 
and categorize information, and provide a list of  sources.

W.4.9 Draw evidence from literary or informational texts to sup-
port analysis, reflection, and research.

Mathematics

MP.2 Reason abstractly and quantitatively.  

MP.4 Model with mathematics. 

4.MD.A.1 Know relative sizes of measurement units within 
one system of units including km, m, cm; kg, g; lb, oz.; l, ml; 
hr, min, sec. Within a single system of measurement, express 
measurements in a larger unit in terms of a smaller unit. 
Record measurement equivalents in a two-column table. 

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Patterns
• Patterns can be used as evidence to support an explanation.  

The History of Planet Earth: 
• Local, regional, and global patterns of 
   rock formations reveal changes over 
   time due to earth forces, such as 
   earthquakes. 
• The presence and location of certain 
   fossil types indicate the order in which 
   rock layers were formed. 

4-ESS1-1          
Students who demonstrate 
understanding can:

Identify evidence from 
patterns in rock formations 
and fossils in rock layers  
to support an explanation  
for changes in a landscape 
over time.

Clarification Statement: 
Examples of evidence from patterns 
could include rock layers with marine 
shell fossils above rock layers with 
plant fossils and no shells, indicating 
a change from land to water over time; 
and, a canyon with different rock layers 
in the walls and a river in the bottom, 
indicating that over time a river cut 
through the rock.

Assessment Boundary: 
Assessment does not include specific 
knowledge of the mechanism of rock 
formation or memorization of specific 
rock formations and layers. Assessment 
is limited to relative time.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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4-ESS2-1 Earth’s Systems

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
�Planning and carrying out 
     investigations
     Planning and carrying out 
     investigations to answer questions 
     or test solutions to problems in 3–5 
     builds on K–2 experiences and 
     progresses to include investigations 
     that control variables and provide 
     evidence to support explanations or 
     design solutions.
     • With guidance, plan and conduct 
       an investigation with peers.
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence 
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

W.4.7 Conduct short research projects that build knowledge 
through investigation of different aspects of a topic.

W.4.8 Recall relevant information from experiences or gather 
relevant information from print and digital sources; take notes 
and categorize information, and provide a list of sources. 

Mathematics

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

MP.5 Use appropriate tools strategically. 

4.MD.A.1 Know relative sizes of measurement units within one 
system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, 
sec. Within a single system of measurement,
express measurements in a larger unit in terms of a smaller unit. 
Record measurement equivalents in a two-column table.

4.MD.A.2  Use the four operations to solve word problems 
involving distances, intervals of time, liquid volumes, masses 
of objects, and money, including problems involving simple  
fractions or decimals, and problems that require expressing 
measurements given in a larger unit in terms of a smaller unit. 
Represent measurement quantities using diagrams such as 
number line diagrams that feature a measurement scale. 

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Cause and Effect
• Cause and effect relationships are routinely identified, tested, and used to explain change. 

Earth Materials and Systems: 
• Rainfall helps to shape the land and 
   affects the types of living things found 
   in a region. Water, ice, wind, living 
   organisms, and gravity break rocks, 
   soils, and sediments into smaller 
   particles and move them around.

4-ESS2-1         
Students who demonstrate 
understanding can:

Plan and conduct 
investigations on the 
effects of water, ice, wind, 
and vegetation on the 
relative rate of weathering 
and erosion.

Clarification Statement: 
Examples of variables to test could 
include angle of slope in the downhill 
movement of water, amount of 
vegetation, speed of wind, relative 
rate of deposition, cycles of freezing 
and thawing of water, cycles of heating 
and cooling, and volume of water flow.

Assessment Boundary: 
Assessment is limited to a single form 
of weathering or erosion.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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4-ESS2-2 Earth’s Systems

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
     Analyzing data in 3–5 builds on 
     K–2 experiences and progresses to 
     introducing quantitative approaches 
     to collecting data and conducting 
     multiple trials of qualitative 
     observations. When possible and 
     feasible, digital tools should be 
     used.
     • Analyze and interpret data to 
       make sense of phenomena using 
       logical reasoning.
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence 
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

RI.4.7 Interpret information presented visually, orally, or 
quantitatively (e.g., in charts, graphs, diagrams, time lines, 
animations, or interactive elements on Web pages) and 
explain how the information contributes to an understanding 
of the text in which it appears.

Mathematics

4.MD.A.2  Use the four operations to solve word problems 
involving distances, intervals of time, liquid volumes, masses 
of objects, and money, including problems involving simple  
fractions or decimals, and problems that require expressing 
measurements given in a larger unit in terms of a smaller unit. 
Represent measurement quantities using diagrams such as 
number line diagrams that feature a measurement scale. 

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Patterns
• Patterns can be used as evidence to support an explanation.

Plate Tectonics and Large-Scale 
System Interactions: 
• The locations of mountain ranges, deep 
   ocean trenches, ocean floor structures, 
   earthquakes, and volcanoes occur in 
   patterns. 
• Most earthquakes and volcanoes occur 
   in bands that are often along the 
   boundaries between continents and 
   oceans. 
• Major mountain chains form inside 
   continents or near their edges. 
• Maps can help locate the different land 
   and water features areas of Earth.

4-ESS2-2         
Students who demonstrate 
understanding can:

Analyze and interpret data 
from maps to describe 
patterns of Earth’s features.

Clarification Statement: 
Maps can include topographic maps 
of Earth’s land and ocean floor, as well 
as maps of the locations of mountains, 
continental boundaries, volcanoes, 
and earthquakes.

Assessment Boundary: 
N/A

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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4-ESS3-1 Earth and Human Activity

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 
�Engaging in argument from evidence 
�Obtaining, evaluating, and 
     communicating information
     Obtaining, evaluating, and 
     communicating information in 
     3–5 builds on K–2 experiences and 
     progresses to evaluate the merit 
     and accuracy of ideas and methods.
     • Obtain and combine information 
       from books and other reliable 
       media to explain phenomena.

ELA/Literacy

W.4.7  Conduct short research projects that build knowledge 
through investigation of different aspects of a topic. 

W.4.8  Recall relevant information from experiences or gather 
relevant information from print and digital sources; take notes 
and categorize information, and provide a list of  sources. 

W.4.9  Draw evidence from literary or informational texts to 
support analysis, reflection, and research. 

Mathematics

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

4.OA.A.1 Interpret a multiplication equation as a comparison, 
e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as 
many as 7 and 7 times as many as 5. Represent verbal statements 
of multiplicative comparisons as multiplication equations.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Cause and Effect
• Cause and effect relationships are routinely identified and used to explain change. 

Natural Resources: 
• Energy and fuels that humans use are 
   derived from natural sources, and their 
   use affects the environment in multiple 
   ways. 
• Some resources are renewable over 
   time, and others are not.

4-ESS3-1         
Students who demonstrate 
understanding can:

Obtain and combine 
information to describe 
that energy and fuels are 
derived from renewable 
and non-renewable resources 
and how their uses affect 
the environment.

Clarification Statement: 
Examples of renewable energy 
resources could include wind energy, 
water behind dams, and sunlight; 
non-renewable energy resources are 
fossil fuels and fissile materials. 
Examples of environmental effects 
could include loss of habitat due to 
dams, loss of habitat due to surface 
mining, and air pollution from burning 
of fossil fuels.

Assessment Boundary: 
N/A

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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4-ESS3-2 Earth and Human Activity

Science & Engineering Practices

�Asking questions (for science) and  
     defining problems (for engineering) 
�Developing and using models 
� Planning and carrying out 
     investigations
�Analyzing and interpreting data
�Using mathematics and 
     computational thinking 
�Constructing explanations 
     (for science) and designing solutions 
     (for engineering) 
     Constructing explanations and 
     designing solutions in 3–5 builds 
     on K–2 experiences and progresses 
     to the use of evidence in constructing 
     explanations that specify variables 
     that describe and predict phenomena 
     and in designing multiple solutions 
     to design problems.
     • Generate and compare multiple 
       solutions to a problem based on 
       how well they meet the criteria 
       and constraints of the design 
       solution.
�Engaging in argument from evidence 
�Obtaining, evaluating, and 
     communicating information

ELA/Literacy

RI.4.1 Refer to details and examples in a text when explaining 
what the text says explicitly and when drawing inferences from 
the text.

RI.4.9 Integrate information from two texts on the same topic in 
order to write or speak about the subject knowledgeably.

Mathematics

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics. 

4.OA.A.1 Interpret a multiplication equation as a comparison, 
e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as 
many as 7 and 7 times as many as 5. Represent verbal statements 
of multiplicative comparisons as multiplication equations.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Cause and Effect
• Cause and effect relationships are routinely identified and used to explain change. 

Natural Hazards: 
• A variety of hazards result from natural 
   processes (e.g., earthquakes, tsunamis, 
   volcanic eruptions). 
• Humans cannot eliminate the hazards 
   but can take steps to reduce their 
   impacts.

Designing Solutions to 
Engineering Problems: 
• Testing a solution involves investigating 
   how well it performs under a range of 
   likely conditions. 
   (secondary to 4-ESS3-2)
———————————————————————————
* Connections to Engineering, 
   Technology, and Application of Science

Influence of Engineering, 
Technology, and Science on 
Society and the Natural World:
• Engineers improve existing technologies 
   or develop new ones to increase their 
   benefits, to decrease known risks, and 
   to meet societal demands.

4-ESS3-2         
Students who demonstrate 
understanding can:

Generate and compare 
multiple solutions to reduce 
the impacts of natural Earth 
processes on humans.*

Clarification Statement: 
Examples of solutions could include 
designing an earthquake resistant 
building and improving monitoring 
of volcanic activity.

Assessment Boundary: 
Assessment is limited to earthquakes, 
floods, tsunamis, and volcanic 
eruptions.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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NOTE: The Social Studies subject standards were last revised in 2012. These standards contain references to the Common Core Social Studies reading 
and writing literacy skills. In 2014, House Bill 3399 repealed Common Core standards for Oklahoma. By operation of law, the references to Common Core 
in the Social Studies subject standards are no longer in effect, but all other elements of the standards apply in their entirety.
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The Use of Coherency Storylines in 
the Development of Social  Studies 
Standards of Learning and  Curriculum 
Frameworks: Adding Unity, Specificity, 
and Transcendency to Social Studies 
Curricular Decisions

By: Kelly S. Curtright, Director of Social Studies Education
     Oklahoma State Department of Education

■ Coherency Storylines
Coherency Storylines have been used for the first time in 
Oklahoma in designing the Oklahoma Academic Standards for 
the Social Studies. Coherency Storylines are a set of storylines 
selected to advance and develop the telling of a curriculum 
story. Coherency Storylines are very fine-grained curriculum 
threads that elaborate, illuminate, and illustrate a larger subject 
strand such as Economic Opportunity in United States History.  
Coherency Storylines may be used within a single grade level 
or course, across a grade band, within the spectrum of a multi-
grade level subject like United States history, and/or across the 
entire curriculum framework Pre-K–12.  

The purpose of Coherency Storylines is to provide a structure 
to design a curriculum framework. Coherency Storylines 
are more specific in nature than strands such as geography,  
history, etc. and finer-grained than  content themes like Power, 
Authority, and Governance. They function as true curriculum 
threads within a discipline strand (history, geography, etc.), as 
well as the across the several social studies disciplines strands.  
They can be made very finely focused and even be thought of as 
curriculum fibers. Curriculum fibers when woven by purposeful 
design comprise a coherent curriculum strand. Coherency 
Storylines act as a plumb line by which the placement of Social 
Studies content expectations within the curriculum framework 
can be more objectively selected or omitted.  

Coherency Storylines give unity of story within subject 
disciplines, strands, and courses. Coincidentally, Coherency 
Storylines allow transcendency of story across themes, strands, 
and the entire curriculum framework Pre-K–12. Coherency 
Storylines are threads that provide color, weave, and texture 
to the curriculum fabric.  Taking the analogy of curriculum 
as a fabric, we can illustrate the concept by asserting that the 
Coherency Storylines function by giving function, pattern, 
and unity of design to the curriculum framework. They give 
purpose to the curriculum stories within and across grade 
levels and multi-grade content; and provide a transcendency  
of design. 

An example of this is the Coherency Storyline of Foundations, 
Formations, and Transformations of the American System within 
United States History.  This Coherency Storyline spans the 
U.S. History curriculum in Grade 5, Grade 8, and High School.  
This Coherency Storyline, when pulled through those three 
distinct parts of the U.S. history curriculum provides a plumb 
line by which specific U.S. history content may be included or 
excluded. The Coherency Storyline guides content selection 
based upon the discussion and decision of whether it develops 
the storyline or distracts from the storyline. This thread should 
be more finely focused only on the political aspects or the 
economic features of the American system making them a 
curriculum fiber, or these two fibers can be combined for a 
more specific Coherency Storyline bi-focus thereby creating 
a coherent strand. 

This Coherency Storyline could function in the lower 
elementary level to introduce early learners to American civics 
and history topics like notable Americans, to guide the selection 
of high-interest non-fiction reading series of foundational, 
formational, and transformational events in American history, 
or even the selection of basic domain specific vocabulary 
terms. Additionally, this Coherency Storyline could guide the 
selection in the lower elementary grades of national symbols, 
national historic landmarks, national parks, patriotic music, and 
national holidays/observances. 

What is essential in the use of Coherency Storylines is the 
parameter descriptor. The Coherency Storyline’s purpose 
needs to be focused and tightly designed. It should tell 
specifically the kinds of content to be associated with the 
Coherency Storyline and what cannot be used as it would 
cause the Coherency Storyline to diverge from its storyline.  
Content expectation should be held to the standard of “Was  
the event, person, group, document, etc. significant and key to 
the founding of the nation, to the formation of the nation, and 
in the continuing transformation of the nation?” The main 
consideration to answer is “Was this person or event systemic 
changing?” If the specific content was key and significant, then 
it should be very seriously considered for inclusion in the 
standards/framework as it helps develop the historic storyline. 
Conversely, if it did not lead to system-wide change(s), then it 
should not be included as it is probably minor in comparison.  
It most likely distracts from the primary storyline. With that 
in mind, individuals, groups, events, documents, etc. may be 
interesting to study in their own right but should be included 
only for their significant and key impact upon the American 
system. To include any interesting person just because the 
standards do not have a person from a particular “demographic 
group” is insufficient cause for inclusion because it is gratuitous 
inclusion. It results in a weakened historic narrative.  The use of 
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Coherency Storylines elevates the decision-making process to 
one of significance and relevance. 

To follow this line of design reasoning, consider the following:  
in the formation and transformation of the United States, 
many treaties could be included in the curriculum framework.  
Treaties often covered several topics but often served a 
particular purpose such as the cessation of fighting, settling 
territorial disputes, trade rights, etc. Look at the top two 
treaties included in Figure 1. 

Now, a series of questions need to be considered to help 
determine if this specific content should be added to the 
framework. 

• In what ways was each event systemic changing?
• Should both treaties be included in the framework?
• Should both be excluded?
• Should one be included and the other excluded?  
• If so which one? 
• Why? 

The decision should be justifiable with historic reasoning as  
to why the selected content was systemic changing.

Since the focus of the Coherency Storyline is the political 
foundation, formation, and transformation of the American 
system, the Louisiana Purchase of 1803 would be very 
appropriate, where as the Kellogg-Briand Pact of 1928 would 
not be nearly as appropriate as all major signators were at war 
with each other within a decade. 

Consider the topic of events and treaties relating to the 
American Indian experience. There are so many treaties with 
all of the tribes spanning American history that selecting 
appropriate treaties is a real curriculum content challenge.  
Taking the line of reasoning from above and using Figure 1,  
which one should be included to support the primary storyline –  
the Indian Removal Act of 1830 or the Treaty of Dancing Rabbit Creek?  
Many scholars would say that since the Indian Removal Act was 

the primary basis for all subsequent land cessions and removal 
treaties with the numerous American Indian nations that it was 
the signature transformative event in changing the American 
system for both whites and the American Indian nations.
Based upon the use of the Coherency Storyline, the committee 
literally came to the conclusion as illustrated in Figure 2. 

■ The Primary Coherency Storyline for 
   the Oklahoma Academic Standards 
   for the Social Studies          
The Coherency Storyline, The Foundation, Formation, and  
Transformation of the American System – Politically and Economically,  
is THE storyline for the entire Social Studies framework as  
it operates as a plumb line that pulls the entire curriculum  
framework towards the goal of developing literate citizens.  
It provides unity of story for the entire framework and focuses  
on key ideas, events, people, groups, and concepts that laid  
the foundations for the 13 British colonies becoming the  
United States. This primary Coherency Storyline gives  
transcendency of the narrative across the grade levels and  
across the several social studies disciplines of History,  
Civics/Government, Geography, and Economics. This Coherency  
Storyline provides purpose, pattern, and unity of design to the  
entire Oklahoma Academic Standards for the Social Studies framework.
The Coherency Storyline will be spun into a tighter 
“curriculum thread” by adding focused specificity through a 
bi-focus on the foundation, formation, and transformation of 
the American political and economic systems. This bi-focus 
does not preclude the strand of geography as historic geography 
is a presumed part of the historic narrative. The bi-focus on 
the political and economic systems does not ignore the social 
development of the 13 original British colonies, the beginning 
American nation, and country as it grew and changed over the 
past 400 plus years. In fact, political events, developments, and 
decisions had social implications and impact. The same is true 
in the economic realm. 

Coherency Storylines
Treaties

Louisiana Purchase, 1803
Kellogg-Briand Pact, 1928

or
Indian Removal Act, 1830

Treaty of Dancing Rabbit Creek

Figure 1

Coherency Storylines
Louisiana Purchase, 1803
Indian Removal Act, 1830

Figure 2
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 Grade 4
     UNITED STATES STUDIES
     Regional Geography and History

In Grade 4, students will examine the physical, cultural, 
political, economic, and the historic development of the 
United States including early European contact with Native 
Americans. Students will use geographic tools to analyze the 
influence of the environment on the growth and development 
of all major regions of the United States.

The Social Studies Process and Literacy Skills (PALS) 
are to be integrated throughout the Grade 4 content 
standards and methods of instructional delivery.

PROCESS AND LITERACY SKILLS (PALS) 
FOR LEARNING

Process and Literacy 
Skills Standard 1: The student will develop and 
demonstrate Common Core informational text 
reading literacy skills.

A. Key Ideas and Details
1. Refer to details and examples in a text when explaining 

what the text says explicitly and when drawing inferences 
from the text.

2. Determine the main idea of a text and explain how it is 
supported by key details; summarize the text.

3. Explain events, ideas, or historic and geographic concepts 
based on specific information in the text.

B. Craft and Structure
4. Determine the meaning of social studies-specific words 

or phrases in a text relevant to United States geography 
and history.

5. Describe the overall structure (e.g., comparison, cause/
effect, geographic/historic problem/solution) of events, 
ideas, concepts, or information in a text.

6. Compare and contrast a firsthand (primary source) and 
secondhand account (secondary source) of the same 
event or topic.

C. Integration of Knowledge and Ideas
7. Interpret qualitative and quantitative information 

and explain how the information contributes to an 
understanding of the text.

Process and Literacy 
Skills Standard 2: The student will develop and 
demonstrate Common Core writing literacy skills.

A. Text Types and Purposes
1. Write opinion pieces on United States Regional and 

History topics or texts, supporting a point of view with 
reasons and information.

2. Write informative/explanatory texts to examine a topic 
and convey ideas and information clearly.

3. Write narratives to develop real or imagined experiences 
or events using effective technique, descriptive details, 
and clear event sequences.

B. Production and Distribution of Writing
4. Produce clear and coherent writing in which the 

development and organization are appropriate to task, 
purpose, and audience.

6. With some guidance and support from adults, use 
technology, including the Internet, to produce and 
publish writing as well as to interact and collaborate with 
others.

7. Conduct short research projects that build knowledge 
through investigation of different aspects of United States 
regional geography and history. 

8. Recall and gather relevant information from experiences 
or print and digital sources; take notes and categorize 
information, and provide a list of sources.

9. Draw evidence from literary or informational social  
studies texts to support analysis, reflection, and research.

C. Range of Writing
  10.  Write routinely over extended time frames and shorter 

time frames for a range of social studies tasks, purposes, 
and audiences.

Process and Literacy 
Skills Standard 3: The student will develop and 
demonstrate Common Core speaking and 
listening skills.

A. Comprehension and Collaboration
1. Engage effectively in a range of collaborative discussions 

(one-on-one, in groups, and teacher-led) with diverse 
partners on Grade 4 United States Regional Geography 
and History topics and texts, building on others’ ideas 
and expressing their own clearly.

2. Paraphrase portions of a social studies text read aloud 
or information presented in diverse media and formats, 
including visually, quantitatively, and orally.
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3. Identify the reasons and evidence a speaker provides to 
support particular points regarding a social studies topic.

B. Presentation of Knowledge and Ideas
4. Report on a social studies topic or text, tell a social studies 

related story in an organized manner, using appropriate 
facts and relevant, descriptive details to support main 
ideas or themes; and speak clearly at an understandable 
pace.

5. Add audio recordings and visual displays to social 
studies presentations when appropriate to enhance the 
development of main ideas or themes.

CONTENT SKILLS

Content Standard 1: The student will analyze 
the physical, cultural, political, economic, and 
the historic features and places of the regions 
of the United States.

1. The student will identify and locate both relative and 
absolute location (latitude and longitude), the physical 
features of the regions of the United States including 
bodies of water, major rivers and drainage systems, 
mountain ranges, and unique, natural geographic features.
A. Locate landforms and bodies of water on a map of 

North America: the United States, the Atlantic and 
Pacific Oceans, and the Gulf of Mexico; the major 
river drainage systems including the Mississippi,  
Ohio, Missouri, Arkansas, Colorado, Columbia, and 
Rio Grande Rivers; the Great Lakes, the Great Salt 
Lake, and the Chesapeake Bay; the Great Plains and the 
Continental Divide; and the Appalachian, Rocky, Sierra  
Nevada, Cascade, and Brooks Mountain Ranges. 

B. Identify, locate, and descr ibe unique, natural 
geographic features of the United States including 
Niagara Falls, the Everglades, Death Valley, the 
Petrified Forest, the Painted Desert, the Grand 
Canyon, the Great Salt Lake, the Great Basin, the 
Mojave Desert, the Redwood Forest, the Badlands  
in South Dakota, Yellowstone and Grand Teton 
National Parks, Yosemite National Park, and Hawaii 
Volcanoes National Park.

2. The student will identify and analyze the cultural and 
historic features of the United States. 
A. Locate the current boundaries of the United States 

including Alaska and Hawaii. 
B. Identify the states, state capitals, and major cities in 

each region.

C. Identify the historic significance of major national 
monuments, historic sites, and landmarks including 
the Jefferson, Lincoln, and Washington Monuments,  
the White House, the United States Capitol, the  
United States Supreme Court, Mount Vernon,  
Monticello, Colonial Williamsburg, Jamestown 
Historic Site, Dr. Martin Luther King, Jr. National 
Historic Site in Atlanta, Ellis Island, the Statue of 
Liberty, the 9/11 memorials, Independence Hall,  
the Jefferson National Expansion Memorial/Gateway  
Arch in St. Louis, the Oklahoma City National 
Memorial, Mount Rushmore, Little Bighorn National  
Monument, the Golden Gate Bridge, and Pearl 
Harbor National Park.

D. Describe the diverse but unified nature of the 
American people by identifying the distinctive 
contr ibutions to American culture of Native 
Americans, African Americans, major European 
groups, major Spanish-speaking groups, and Asian 
Americans.  

E. Describe the purpose of local, state, tribal, and national 
governments in meeting the needs of American 
citizens including the basic structure of the national 
government centered in Washington, D.C.

F. Commemorate Celebrate Freedom Week by 
recognizing the sacrifices and contributions to 
American freedom by veterans and by reciting the  
social contract selection from the Declaration of 
Independence:  

We hold these truths to be self-evident, that all men  

are created equal, that they are endowed by their 

Creator with certain unalienable Rights, that among 

these are Life, Liberty and the pursuit of Happiness. – 

That to secure these rights, Governments are instituted  

among Men, deriving their just powers from the 

consent of the governed.

3. Compare and contrast the regional vegetation, climate, 
and spatial distribution and use of natural resources. 

4. Analyze natural resources and how they impacted the 
economy of each region including fishing, farming, 
ranching, mining, manufacturing, tourism, and oil and 
gas, and their connections to global trade.

5. Summarize how people interact with their environment 
to resolve geographic challenges including housing, 
industry, transportation, communication, bridges, dams, 
tunnels, canals, freshwater supply, irrigation systems, and 
landfills. (CCRIT 2)
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Standard 2: The student will examine Native 
American groups and European explorations and 
settlements impacting the development of the 
major regions of the United States.

1. Identify the major Native American groups and their ways 
of life in each region including traditional housing and 
economic activities, customs and storytelling, viewpoints 
on land usage and ownership, and their contributions to 
American culture and history. 

2. Examine and summarize the reasons for the key 
expeditions of Spain, France, and England and their 
impact on the development of each region including  
the explorers Columbus, Ponce de León, Desoto, 
Coronado, Marquette and Jolliet, LaSalle, Cabot,  
Hudson, Drake, and Raleigh. (CCRIT 2)

3. Summarize how France, Spain, England, Russia, and the 
Netherlands culturally influenced different regions of the 
United States in which they settled including regional 
place names, architectural features, customs, and language. 
(CCRIT 2)

4. Identify and evaluate instances of both cooperation and 
conflict between Native American groups and European 
settlers arising from the Columbian Exchange including 
agriculture, trade, cultural exchanges, military alliances, 
wars, and control of territory.  
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