GOALS 2000 MATHEMATICS GRADE LEVEL TRACE - GRADE 4


	#1 Number Sense
	#2 Operations
	#3 Estimation
	#4 Ratio, Proportion & Percent
	#5 Measurement

	1. Use models, diagrams and number lines to identify, order, round and compare whole numbers to 10,000 in real-world contexts and solve real life problems involving 10 and 100 more or less. MA4:1a, b, c, f
2. Build place value models, draw diagrams and show equivalent representations for 3- and 4-digit numbers in expanded and regrouped forms. MA4:1a, b, d
3. Use place value concepts to construct, explain and apply a variety of estimation, paper-and-pencil and mental computation strategies to add and subtract 2- and 3-digit numbers with and without regrouping. MA4:1a, b
4. Identify 10ths and 100ths from models and pictures, write about them in the equivalent decimal and fraction forms and compare and order 10ths and 100ths using concrete, pictorial and symbolic representations. MA4:1a, d, f
5. Use set, array, and linear models to describe fractional parts of regions and sets, as locations on number lines, and as divisions of whole numbers. MA4:1a, d, f
6. Use models, benchmarks and equivalent forms to judge the size of fractions (in relation to 1/2, 1/4, 3/4 and the whole) and decimals in situations relevant to students' experiences. MA4:1d, f
7. Construct arrays to begin to recognize prime and composite numbers. MA4:1e
	1. Write and solve multiplication and division word problems that represent the 2 broad categories of meaning or interpretation of these operations, i.e., asymmetrical and symmetrical.  

MA4:2a, c, d
2. Experience, model, compare, create, and solve multiple step story problems in the 4 categories of *problem types for all 4 operations including those with extraneous and insufficient information. 

MA4:2a, c, d
3. Relate multiplication and division to models with groups and rectangular arrays; use the terms factor, missing factor, and product; be fluent with all basic facts for +, -, x, (; and write the multiplication/division fact families.  MA4:2b, d, e, f
4. Use arrays, place value, and the distributive property to build models, illustrate, estimate,  multiply and divide 2- and 3-digit whole numbers by a 1-digit number and by multiples of 10 and 100.  MA4:2a, b, d, f
5. Find and represent equivalent fractions using models and pictures; and write fraction sentences to describe models and pictures, including addition and subtraction of common fractions with like denominators. MA4:2a, c, e, f
6. Find sums and differences with 10ths and 100ths in decimal form  using concrete, pictorial, and symbolic models in the context of real world experiences and problem solving activities. 

MA4:2a, c, e, f
7. Create and analyze a variety of algorithms (procedures) for computing.  MA4:2e
8. Explore the associative, commutative, and distributive properties of operations and use them to construct alternative estimation and computation strategies. MA4:2e
*See the reference section for detailed information on word problem types.


	1. Develop and use *anchors as referents in making estimates.  MA4:3a
2. Develop, use, and explain orally and in writing a variety of estimation strategies in problem situations involving whole numbers, money, and fractions relevant to student's experiences to determine quantity, measure, make comparisons, and compute. MA4:3a
3. Determine the reasonableness of an answer and recognize when estimation is appropriate and useful as distinct from an exact answer. MA4:3c
4. Select the estimation strategy that is best suited to the problem type. MA4:3a, e
5. Explore a variety of strategies for computational estimation. MA4:3a
6. Explain why a particular estimation strategy will result in an over- or under-estimation. MA4:3b, c
7. Develop and use flexible methods of mental computation and calculate mentally with large numbers.  MA4:3c, e
*See the reference section for examples of anchors and a matrix for development across grade levels.
	1. Use simple ratios to make a variety of comparisons in a variety of contexts.  For example:

Dawn has 10 pets:  6 dogs, 3 cats, 1 hamster.  Juan has 6 pets:  3 dogs, no cats, and 3 hamsters.

· total number of Dawn's pets to Juan's pets (10 pets to 6 pets)

· number of Dawn's dogs compared to the number of Juan's dogs (6 dogs to 3 dogs)

· number of Dawn's dogs compared to all of her pets (6 dogs to 10 pets)

· number of Dawn's dogs compared to the number of her cats (6 dogs to 3 cats)

MA4:4a
	1. Carry out simple standard unit conversions, such as inches to feet or meters to centimeters. MA4:5a
2. Choose appropriate  customary and metric units to estimate and measure length, perimeter, area, weight, capacity, volume  and temperature including square foot and square inches and use fractions in measurement for real world situations. MA4:5a, b, d
3. Select and use referents as benchmarks to estimate measurements. MA4:5c
4. Explore angle measurement by constructing and using a circular protractor. MA4:5a
5. Tell time to the nearest minute and second and convert between time units, such as days to weeks, minutes to hours. MA4:5a
6. Investigate the area of various parallelograms and use length x width to determine area of a rectangle. 
MA4:5a, b, d

7. Select and use appropriate measurement tools for a given task. MA4:5d


	#6 Spatial Relationships & Geometry
	#7 Probability & Statistics
	#8 Patterns & #9 Algebra & Functions
	#10 Discrete

	1. Build, classify, and describe 2- and 3-dimensional figures and describe the properties that define classes of polygons and solids, such as triangles and cubes. MA4:6a, d, e
2. Make and test conjectures about geometric properties and relationships involving shape, position, movement, subdivision, tessellation and transformations. MA4:6b, c
3. Make and use coordinate systems to specify locations. MA4:1c & MA4:6c
4. Explore congruence, similarity, line symmetry and predict the results of slides, flips, and turns of two-dimensional shapes. MA4:6c, d, e
5. Relate geometric shapes to nature and the real world and solve real-world problems using geometric concepts. MA4:6d
	1. Examine and explain the likelihood of events in the real world including the probability of events that are certain (100%), impossible (0%), and equally likely (50%) and begin expressing probability as a fraction and placement on a number line.  Use sometimes, always, never to describe whether an event will happen. MA4:7e, f
2. Conduct experiments, play games, and solve problems involving elementary notions of probability and fairness; and make and test predictions for experiments with number cubes and spinners.  List and describe outcomes for an experiment. MA4:7b, d, f
3. Design investigations to address a question; systematically collect, record, organize, analyze and interpret the data; recognize patterns and trends; make predictions, form and defend reasonableness of conjectures and draw conclusions from data. 

MA4:7a, c
4. Create and interpret bar graphs, pictographs with many to 1 relationship, line graphs, 2-set Venn diagrams, line plots, tables, circle glyphs, T-tables, charts and simple spreadsheets. MA4:7b, c
5. Determine and analyze the mean, median, mode and range in many different settings, including using data students have gathered themselves.  Explore the effect of an outlier; describe the shape and important features of a set of data and compare related data sets.  (Formal algorithm for mean is not developed here). MA4:7b, c


	1. Extend, classify and describe patterns, sequences, and relationships within them (e.g., there are 3 green squares for every red triangle) and develop and test generalizations based on observations of geometric and numerical patterns and relationships. MA4:8a, c
2. Represent and analyze patterns and functions and describe their rules using words, tables, graphs, verbal descriptions and simple equations. MA4:8b & MA4:9a, b
3. Use letters and geometric symbols to represent similarities and regularities observed in patterns. MA4:9a
4. Express mathematical relationships and represent the concept of a variable as an unknown quantity using a letter or symbol in simple equations and match equations to word problems. MA4:9a, b
	1. Create simple networks (such as a simple map that shows the shortest route from home to the grocery store) to solve problems. MA4:10c
2. Sort and classify data based on multiple attributes, using the empty set where appropriate. MA4:10a
3. Explore simple combinations, permutations, and sequences using concrete and pictorial models. MA4:10b, d
4. Solve problems by organizing data with a variety of formats such as tree diagrams and Venn diagrams. MA4:10c
5. Explore a variety of games, puzzles, and counting problems. MA4:10b
6. Develop, follow, and describe practical sets of directions for communicating and solving problems in multiple formats including flowcharts. MA4:10e
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