
Enduring Understandings

Mathematics

“The real danger for students is when any symbolic level material is the 

child’s first introduction to a concept and when it completely substitutes 

for real-life experiences and concrete mathematical experiences.”  

Mary Baratta-Lorton, Author

Mathematics Their Way

Number Sense/Computation
Students will understand that 
1. relative comparisons are communicated with fractions, decimals and percents.

2. percents are related to a whole.

3. equivalent relationships exist between fractions, percents and ratios.

4. fractions are relative to the size of the whole.

5. relative comparisons can be made looking at numbers in relation to other numbers.

6. fractions are measures of distance.

7. place value and halving provides precision in measurement.

8. rounded numbers can cause measurement errors.

9. multiplication does not always result in an answer greater than the factors.

10. numbers can be made to make comparisons.

11. comparisons can be absolute or relative.

12. only part-whole relationships can be expressed as a fraction, percent, or a decimal.

13. ratios are variable or constant depending on the circumstances. 

14. numbers are inventions that represent quantities, rates, sequence, and characteristics of things and experiences.

15. numbers can be used to count, label, order, identify, measure, and describe things and experiences.

16. the value of a number is determined by its position.

17. there are different number systems (e.g. bases) that can represent the same quantities.

18. the same thing can be shown in different ways.

19. mathematical ideas can be represented numerically, graphically, or symbolically.

20. quantitative data can be collected, organized and displayed in a variety of ways.

21. the use of exponentials and scientific notation offer efficient ways of representing large numbers.

22. estimation can be more efficient than counting everything.
23. a number takes form as patterns and combinations.

24. symbols can represent patterns and combinations.

25. without a whole, fractions are meaningless.

26. a number can be represented in a variety of equivalent ways.

27. simplest does not always mean best.

28. fractions name the number of parts of a whole that have been divided into equal parts.

29. the larger the denominator determines the size of the part.
30. two or more fractions can represent the same amount.

31. counts are always counts of something.

32. the value of any digit in a numeral is determined by its position in the numeral.

33. numbers are always about something.

34. counts answers the question “How many….?”

35. measures answers the question “How much…?” 

36. estimates are sometimes necessary.

37.  “counts” is without connected meaning.

38. multiplication is not just another form of addition.

39. quantities change when joining and removing. 

Algebra and Functions
Students will understand that 
1. symbols represent objects and numbers, indicate directions, and label.

2. procedures can be undone.

3. symbols offer flexibility in dealing with different representations. 

4. symbols offer an efficient way to describe a circumstance or situation.

5. the placement of zero is arbitrary in some contexts.

6. numbers are conceptual images assigned and used to communicate.

7. formulas describe relationships between two or more variables.

8. formulas produce an output when the input is entered.

9. the form a formula takes depends on the purpose for which it is used.

10. formulas can be combined.

11. the context of a situation determines the order in which calculations are performed.

12. order of operations is not arbitrary.

13. rates of change may vary.

14. patterns lead to new solutions.

15. formulas organize information.

16. graphs can be examined in detail or in entirety.

17. graphs are pictures of situations.

18. graphs have limitations.

19. compressing a graph leads to loss of detail

20. taking away a negative value is the same as adding a positive value.

21. linear functions show a pattern of growth. 

22. equal intervals provide accurate patterns of increase and decrease. 

23. a formula summarizes information about a pattern. 

24. preciseness of a mathematical expression depends on the clarity of what is considered good.

25. tables and charts organize information.

26. constraints impact a situation.

27. the best mathematical solution may not be the best real life solution.

28. number of observations affects the accuracy of a prediction.

29. mathematical models help to understand processes.

30. generalizations and predictions are the result of summarizing data.

31. data summaries result in lost data.

32. the study of growth is the study of change.

33. growth can be described by a graph or equation.

34. functions depict patterns of change.

35. a pattern of change can be described through a function.

36. a variable will change in different settings.

37. symbolic statements can be manipulated to produce other statements of the same relationship.

38. mathematical functions over a specified interval can be used to model the behavior of actual situations.

39. number patterns cause predictions.
40. patterns can be created or occur naturally in our world.

41. comparing, sorting, and classifying organizes information.

42. graphs are models that stand for real things.

43. patterns exist in the natural world and can be represented numerically and graphically.

44. patterns reflect the past and forecast the future.

45. patterns are predictable.

Geometry

Students will understand that 
1. different views (side, top, front, from another angle, cross section) lose some information about a three dimensional object.  

2. relative comparisons can be made looking at objects in relation to other objects.

3. one view of a three dimensional object does not give enough information to reconstruct the object.

4. your position determines your direction.

5. directions are relative.

6. flat models of spherical objects result in inaccurate representations.

7. triangles create stability.

8. geometry describes the world.

9. parallel lines may have a vanishing point.

10. right triangles represent contexts of steepness. 

11. classification highlights similarities and differences, enabling the formation of unique groups.

12. both the real and the man-made world are designed using geometric figures.

13. the properties of geometric figures determine how the figures can be used.

14. observable features and physical representations do not always determine properties.

15. a proof covers all possible ‘like cases’, and is much stronger than belief or conviction.

16. proofs establish the truth of mathematical theorems. 

17. there are direct and indirect ways of coming to a conclusion or proving something.

Measurement

Students will understand that 
1. non standard units create variability in measurement. 

2. measurement helps us understand and describes our world.

3. we measure our world in order to determine its’ boundaries and limits.

4. measures are meaningless without measure unit(s).

5. measurement of distances is fundamentally different from measurement of area.

6. an object or event can be measured in different ways.

7. standard units of measure enable people to interpret results or data in the same way.

8. standard units of measure enable people to compare objects.

9. every measure contains margins of error.

10. the need for measurement precision varies based on the requirements of the task/situation.

11. measurement tools provide ways to attach numbers to many common and uncommon things.

12.  “measures” is continuous.

13. size of the unit of measure one uses depends on how precise the measurement needs to be.

14. units of different rank provide for increasing levels of accuracy.

Statistics/Probability

Students will understand that 
1. data is an aid to argument.

2. random sampling provides information about the whole.

3. extremes influence the mean and median.

4. missing data can be determined by patterns. 

5. data plots over time forecast trends.

6. conclusions come from data.

7. every possibility having the same chance of occurring is fair.

8. variability occurs in probability situations.

9. the mean is one number summary of data. 

10. estimates of the probability of each outcome depend on the outcomes of repeated trials.

11. outcomes are not equally likely in all chance experiments.

12. experiments may give insight into the chance distribution.

13. in independent trials, the next outcome is not affected by previous outcomes. 

14. rules and formulas classify shapes and objects.

15. inferences are made about a population from a sample.

16. formulas have limitations.

17. proportions compare data.

18. measurement is used to make comparisons.

19. models differ in how closely they resemble reality.

20. statistical analysis and data display often reveal patterns that may not otherwise be evident.

21. sometimes sampling is better than counting everything.

22. a larger sample generally provides more reliable information about the probability of an event than does a smaller sample.

23. correlation does not insure causality.

24. statistics can “lie” as well as reveal.

25. the ways in which data are collected and displayed influences interpretation.

26. all displays are not equal.

27. the identification of patterns and trends enables prediction.

28. probability describes the likelihood of phenomena occurring in a population.

29. the probability of an event occurring can vary.

30. patterns help us anticipate the next step.

Problem Solving

Students will understand that

1. decision-making involves identifying, organizing, and interpreting important information.

2. problems can be solved in many ways.

3. more complicated problems can be solved by looking at simpler cases.

4. reasoning and proof are fundamental aspects of mathematics.
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