Ohio Academic Content Standards

OHIO’S Pre-K – 12 MATHEMATICS STANDARDS

Number, Number Sense and Operations Standard
Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another. Students compute fluently and make reasonable estimates using paper and pencil, technology supported and mental methods.
Measurement Standard
Students estimate and measure to a required degree of accuracy and precision by selecting and using appropriate units, tools and technologies.
Geometry and Spatial Sense Standard
Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional geometric figures and objects.  Students use spatial reasoning, properties of geometric objects, and transformations to analyze mathematical situations and solve problems.
Patterns, Functions and Algebra Standard
Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities. Students analyze, model and solve problems using various representations such as tables, graphs and equations.
Data Analysis and Probability Standard
Students pose questions and collect, organize, represent, interpret and analyze data to answer those questions. Students develop and evaluate inferences, predictions and arguments that are based on data.
Mathematical Processes Standard
Students use mathematical processes and knowledge to solve problems. Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.
Note: Mathematical processes are used in all content areas and should be incorporated within other curriculum content and as part of instructional strategies 
        and assessment procedures as relevant.

AN OVERVIEW OF A STANDARDS FRAMEWORK
Content Standards:    (The Big Ideas)   

· Determine what all students should know and be able to do.
· Identify the overarching goals and themes.
Benchmarks:    (Grade Level Bands or Clusters)

· Establish key checkpoints that monitor progress toward academic content standards.
· Identify what all students should know and be able to do at the end of grade-level bands.   
· The Mathematics grade clusters are:  Pre-K-2, 3-4, 5-7, 8-10 and 11-12.  

· The grade clusters are not the same for all disciplines such as, Social Studies:  K-2, 3-5, 6-8, 9-10, and 11-12.
Grade Level Indicators:     (Somewhat Similar to Instructional Objectives)

· Establish specific statements of what all students should know and be able to do at each grade level K-12.
· Provide checkpoints that monitor progress toward the benchmarks and standards.
Knowledge and Skills

· The knowledge and skills defined in Ohio’s academic content standards are within the reach of all students.

· Students develop at different rates.

· The degree to which the standards are met and the time it takes to reach the standards will vary from student to student.

Thinking Processes and Skills:  Clarifications and Definitions

Clarifications:  Understanding and Implementing the Indicators and Benchmarks
Each Indicator and Benchmark is comprised of several major parts.  The stated or implied content in each Indicator is the foundation for designing classroom experiences.  It is important to identify the component parts of the content, but there are other necessary parts to consider.  One of these is the assessment format which will determine the thinking processes needed to solve the problem. 

Are students exposed to balanced assessment experiences that reflect the high percentage of charts, tables, graphs, maps, and time lines used on state assessments?   This requires modeling in the classroom, homework practice, but most importantly the placement of these types of formats on unit assessments.

In conjunction with content and format in each Indicator, there is the essential component - the performance verbs.  The performance verbs are always on a continuum from very basic to very complex.  
	Basic Questions are designed to require:

· Recall of information   (list, define, label, etc.)

· Minimal understanding and comprehension

· Question was direct
	Complex Questions require:

· Substantial recall of information   (analyze, infer, etc.)

· In-depth understanding comprehension 

· Multiple Steps and Reasoning Skills


The average 4th grade OPT has about 20% of the questions at the complex level.  By the 6th grade OPT, the percentage of complex questions significantly increases:  
	2002 Sample
	Citizenship
	Mathematics
	Reading
	Science

	4th Grade
	20%
	20%
	18%
	25%

	6th Grade
	40%
	50%
	33%
	34%


These percentages will directly reflect the performance verb level on the new Achievement Tests and the OGT.  In the planning and implementation of the content, teachers must analyze the performance level indicated by the verb(s) in each indicator.  Even though classroom assignments and tests address the issue of content, but fail to reflect the level of the performance verbs, students will be confronted by a major barrier for successful completion of the assessment questions.  As a result, teachers must take time to analyze each verb’s performance level and then to directly provided dialogue, modeling, and practices with students.  If students are to become independently problem solvers, then it requires planned classroom experiences based on performance verbs infused with content.  The list of performance verbs on the next page provides generally intended meanings for some of the most common performance verbs.  This list is not limited to the performance verbs used in the state Standards, Benchmarks, and Indicators.
Definitions - Clarifications for Thinking Processes and Skills
	Observe:  The Foundation Skill 
to regard with attention; to make a detailed examination of facts or occurrences*
compare: to determine how two things are alike and/or different; the common/critical attributes must be identified.  

Observe and Compare are involved in nearly ALL of the following:

analyze:  to investigate by breaking it down so as to more clearly understand the impact to the situation  

cause and effect: the relationship between the 
Cause  =  a reason or motive  -   the WHY

Effect   =  the results or outcomes  -   

                the WHAT HAPPENED
Cause and Effect require the analysis and evaluation of both the intended and unintended consequences of a problem and its solutions.
classify = categorizing

putting things together that have the same feature(s)

(grouping, sorting,) 

critique:  uses fact and opinion in making an assessment to support your position


	demonstrate:  to make clear by using examples or experiments; to show your reasoning  

describe:  to analyze into its parts but less detailed than explain

determine:  to reach a decision after a thorough investigation;  to find the cause of and then to solve or set limits to a situation
examine:  to study closely for details;  to distinguish the common/critical attributes

explain: to make plain or clear; understandable; give reasons for.

evaluate - assess: making a judgment based on a set of criteria and/or standards;

to weigh heavily on objective evidence; very factually based.  Students must establish a set of criteria for the situation.

identify: to show or prove the sameness of

infer:  to read between the lines; to extend information or understanding beyond what is explicitly stated
An author implies and the reader infers.

interpret:  a student must 1st analyze and then make an inference; this is more subjective than an evaluation


	make a generalization:  to restate ideas into a broad idea/principle; to infer a

general principle from particular facts, etc.      (Broadest- overarching inference)
predict:  to state what one believes will happen (based on data)

prioritize:  to give precedence in time and/or importance to a belief, event, idea 

(preceding from something else)
recognize:  to examine closely and identify the common and critical attributes

sequence - group - order:  to follow one thing after another; to order in succession*    
(prior skills:  observe, common and critical attributes, compare)

sort:  to put things together that have the same feature(s)  (classify, categorize, group)

Students must distinguish common and critical attributes.

summarize:  to develop a brief report covering the main points or ideas
synthesis:  to create a new product/idea from known information 
trace:  to sequence a situation; to follow the development of a situation
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