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}32 million adults (14%) are 
identified as illiterate, 50 
Ƴƛƭƭƛƻƴ ŎŀƴΩǘ ǊŜŀŘ ŀōƻǾŜ 
4th grade level(education-portal.com)

}32% of fourth-graders, 
33% of eighth-graders, 
scored at Proficient level 
(NAEP, 2007)

}No change in 4th grade 
scores from 2007 to 2009

}39% of fourth-graders, 
34% of eighth-graders 
scored at Proficient level 
(NAEP, 2009)

}No change in 4th grade 
scores from 2007 to 2009 
(NAEP, 2009)
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Ratio of studies on 
reading disabilities to 
math disabilities was 5:1 
from 1996-2005 
(compared to 16:1 in 
prior decade)

Jayanthi et al., 2008 



Think of at least 2 ways can you add, subtract, multiply, or 
divide to get to the number 20. 

}Number Sense-άŀ ŎƘƛƭŘΩǎ ŦƭǳƛŘƛǘȅ ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅ ǿƛǘƘ 
numbers, the sense of what numbers mean, and an 
ability to perform mental mathematics...and make 
ŎƻƳǇŀǊƛǎƻƴǎέ 
(Gersten& Chard, 1999; p. 20)

}Not just knowing math facts, but also flexibility
Ɓ8 + 5 = 13, so does 8 + 2 + 3
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¢Ŝƭƭ ƳŜ ǘƘŜ ǎƻǳƴŘǎ ƛƴ ά/!¢έ

}Just as phonemic awareness is a critical early skill for 
reading, number sense is viewed in the same manner 
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For early mathematics:

(Clements et al, 2004; Gersten& Chard, 1999; Methe& Riley-Tillman, 2008)
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Counting
Nonverbal and verbal enumeration of smaller 
to larger sets.

Comparing and ordering
Able to compare quantities and sets. Prereq
for idea of movement and change. Need to 
envision a mental number line.

Equal partitioning
Ability to equally partition sets (6 into 3 and 
3).

Composing and decomposing
Finding subsets within numbers, such as 7 
has 3 and 4. Able to deal with larger 
numbers more abstractly.

Grouping and place value (unitizing)
Progression in abstractly grouping objects 
into sets, particularly in 10s (24 has two 10s 
and 4).

Adding to/taking away
Ability to notice and create increases and 
decreases in sets of items. 
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}National Council for Teacher Mathematics (nctm.org)

Content Strands 
(the what)

Math Processes
(the doing)

Number and Operations Problem Solving

Algebra Reasoning and Proof

Geometry Connections

Measurement Communication

Data Analysis Representation

http://standards.nctm.org/document/appendix/numb.htm
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}Computation (Mathematical Calculation)

ƁCompleting math problems where students must know 
concepts, strategies, and facts (includes decimals, fractions, 
percents)

}Applications (Mathematical Problem-Solving)

ƁUse and understanding of math concepts to solve problems 
(e.g., word problems, measurement, temperature, volume) 

(Thurber et al, 2002)
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}What is a deficit? Common guidelines are:
Ɓ10th percentile and below

Ɓ6 consecutive data points on CBM monitoring graph below 
12th percentile

ƁLess than 50% on Criterion-referenced tests

ƁGap ratio greater than 2.0

Overall convergence of evidence should indicate a deficit



}Gap Analysis is a method in which the gapbetween a 
ǎǘǳŘŜƴǘΩǎ expected level of performance and current 
level of performance is quantified in a ratio. 

}Students who are more than 2.0 times below the 
expected level of performance are considered to have 
a significant gap. 

Expected Level

Current Level
= Gap Ratio



78 Words
per Minute

60 Words
per Minute

78/60 1.3 No

35 Sounds 12 Sounds 35/12 2.91 Yes

35 Correct Digits
40 Correct

Digits
35/40 0.88 No

85% on District 
Benchmark

63% on 
District 

Benchmark
85/63 1.40 No

3.4 Words
per Week 
(growth)

1.6 Words 
per Week 
(growth)

3.4/1.6 2.13 Yes

Anything less than 2.0 is okay, whether they 

score above or below the expected level.



}Where the Expected Level of Performance comes from 
ŀƴŘ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ǎŎƘƻƻƭ ƛǎ ŎǊƛǘƛŎŀƭΦ 

Expected Level
Current 

Level
Expression Gap Ratio Sign. Gap?

78 WPM
(National Norm)

32 WPM 78/32 2.43 Yes

60 WPM
(Local Norm)

32 WPM 60/32 1.88 No

Compared to national norms, the student hasa significant gap. 
Compared to local norms, student does NOT have a significant gap. 

Where would you intervene? With the student or elsewhere?
Remember the theory behind problem-solving model and RTI. 



}[ŜǘΩǎ ƳŀƪŜ ŀ ƭƛǎǘΦ 

}As a table/group, what are 2 assessments you 
ƎŜƴŜǊŀƭƭȅ ǳǎŜ ǘƻ ǎƘƻǿ ŀ ǎǘǳŘŜƴǘΩǎ ŀŎŀŘŜƳƛŎ ƭŜǾŜƭ ƛƴΥ

Ɓmath calculation? 

Ɓapplications? 
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Computation Applications

How would you quantify each source of 

information to determine if itôs a ñskill 

deficitò? (Percentile? Gap ratio? Level?)



}Achievement tests (WIAT, WJ, KTEA, KeyMath, 
¢9a!ΣΧύ

}State testing scores (CSAP, Other state scores)
}Diagnostic assessments (G-MADE, MAP, KeyMath, 

STAR)
}Observations (illustrate comparison between peers 

and student)
}Curriculum based assessment (CBA, CBM, CBE)
}Other data indicating relation to peers/grade-level 

(district assessments, gradebook, student work, 
quizzes, end of unit tests, inventories, )
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}What is insufficient progress?

Ɓ[ŜǘΩǎ ǘŀƭƪ ŀōƻǳǘ ǘƘƛǎΣ ŀǎ ƛǘΩǎ ƴƻǘ ŀǎ ǎǘǊŀƛƎƘǘ ŦƻǊǿŀǊŘ ŀǎ 
άŀŎŀŘŜƳƛŎ ǎƪƛƭƭ ŘŜŦƛŎƛǘέ 



}Requires a progress monitoring tool

Reliable(consistency)

ValidόƳŜŀǎǳǊŜ ǿƘŀǘΩǎ ƛƴǘŜƴŘŜŘ ϧ ƪŜȅ indicator)

Sensitive to growth (pick up changes in skills)

Efficient to administer (quick and easy)

Standardized(rule out bias or administrator effect)

Alternate forms (avoid practice effects)
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}CBM fits all of the characteristics of an effective 
progress monitoring tool

}CBM is a standardized method of assessment that 
measures basic skills
ƁBrief, reliable, valid indicators

ƁA thermometer for academic health

}¢Ŝƭƭǎ ȅƻǳ ŎƘƛƭŘΩǎ level of risk (screener) and 
if instruction is working (progress monitor)
ƁCan monitor anywhere from twice/week 

to 3 times/year
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Sidenote- CBM is a type of assessment. AIMSweb, 

DIBELS, EdCheckUp, easyCBM are companies that have 

created passages/probes to use with CBM. 



}Curriculum-Based Measurement (AIMSweb):
ƁComputation 

¶Math Curriculum-based Measurement (M-CBM)

¶Math Computation (M-COMP)

¶Fact Probes

ƁEarly Numeracy 

¶Test of Early Numeracy (TEN)

ƁApplications

¶Math Concepts and Applied Problems (M-CAP)
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}Older version of math computation (AIMSweb)

}2 or 4 minute, mixed-computation probe

}Score number of correct digits
ƁCan score answer process with grades 5 & 6

}3 Benchmark, 40 Monitoring probes, grades 1 to 6
ƁWill be discontinued in Fall 2011
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Grade 1

Grade 6





}Similar to M-CBM, for grades 7 and 8
Ɓ4 minutes, group or individual administration

}Score number of correct digits or answer process

}3 Benchmark, 40 Monitoring Probes
ƁIncludes decimals, percents, and fractions
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}8 minute, mixed computation probes for grades 1 to 8 

}3 Benchmark and 30 Monitoring probes (AIMSweb)

}Group or individual administration

}Ease of scoring (right or not) 
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Grade 1, 
Benchmark  1
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Grade 1, 
Benchmark  2



Grade 7
29
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}Take 1 minute and complete the M-COMP in your 
handouts. 

}To score: Circle the point value if correct; circle zero if 
incorrect. 
ƁAlternate answers are correct if shows conceptual 

understanding (e.g., ½ = .50). 
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For each correct answer, 
write the number of points 
each problem is worth on 
your answered problems. 



}Single-skill or multi-skill probes focusing on basic math facts

}2 minutes, group or individual admin; 40 probes

}Basic fact = 0 to 12
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}Monitoring Basic Skills Progress (MBSP)

}InterventionCentral.org

}Mathfactcafe.com

}STAR Math

}easyCBM

}EdCheckUp







}Measure early numeracy skills (number sense) for 
grades K-1

}3 benchmark, 30 monitoring probes

}4 assessments: 
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What is the purpose of a screener?
ƁLŘŜƴǘƛŦȅ ǎǘǳŘŜƴǘǎΩ ƭŜǾŜƭ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ 

(Are they at-risk?)

A diagnostic tool? 
ƁTo identify specific skill deficits and strengths 

(Why are they at-risk?)

A progress monitoring tool? 
Ɓ¢ƻ ƳƻƴƛǘƻǊ ŀ ŎƘŀƴƎŜ ƛƴ ǎǘǳŘŜƴǘǎΩ ƭŜǾŜƭ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ 

(Is the instruction effective?)



}What varying types of assessment do you have for 

building a Body of Evidence related to 

MATH COMPUTATION in order to demonstrateé

}

academic skill deficit and insufficient progress?
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}Applied math probes for grades 1 to 8
ƁEight minutes for grades 1 to 6, Ten minutes for 7 and 8 

}3 Benchmark and 30 Monitoring probes (AIMSweb)

}Group or individual administration

}Ease of scoring (right or not) 


