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easyCBM®	

•  Online	benchmark	and	progress	monitoring	tool	
•  Designed	for	use	within	a	response	to	interven9on		
(RTI)	framework	

•  Available	in	Reading	and	Math	
–  3	benchmark	(screening)	measures;	fall,	winter,	spring	
–  17	progress	monitoring	forms	in	Reading	
–  10	progress	monitoring	forms	in	Math	

•  All	forms	constructed	to	be	of	equivalent	difficulty	using	a	Rasch	model	



easyCBM®	Adop9on	

Total	number	of	users	
– Over	160,000	registered	users	na9onwide	
– Over	1.6	million	students	
– Over	6.2	million	tests	taken	

New	registra9ons	for	free	site	
– 70	in	a	day	(weekdays	typically	200+)	
– 1,415	in	last	7	days	
– 6,011	in	last	30	days	



easyCBM®	Reading	
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easyCBM®	Reading	
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Area	 Grades	3-5	

Fluency:	Passages	
	

Oral	Reading	Fluency	
(ORF)	

Reading	
Comprehension	

Mul9ple	Choice	
Reading	Comprehension	
(MCRC)	



NCRTI	

•  The	Na9onal	Center	on	Response	to	
Interven9on	(NCRTI)	has	created	a	
clearinghouse	for	CBM	systems	by	developing	
a	review	process	of	these	systems	which	has	
centralized	and	formalized	the	documenta9on	
of	CBM	technical	adequacy.	
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“Reliability of the slope is an 
indicator of how well individual 
differences in growth trajectories 
can be detected using a 
particular measure.” 



Purpose	

•  To	determine	the	reliability	of	growth	rates	
produced	by	easyCBM	measures	for	different	
student	groups	
– By	grade-level	
– Educa9onal	secng	(general	or	special	educa9on)	
– English	Language	Learner	(ELL)	status	
–  Ini9al	performance	status	



Sample	
•  Five	school	districts	in	the	Pacific	Northwest		
•  Data	from	the	2009-2010	school	year.	
	 Grade	3	 Grade	4	 Grade	5	

n	
ORF	
2175	

MCRC	
2216	

ORF	
2232	

MCRC	
2221	

ORF	
2380	

MCRC	
2367	

Female	 48%	 48%	 49%	

Ethnic	Minority	
(non-White	

29%	 31%	 31%	

SPED	 16%	 18%	 18%	

ELL	 4%	 4%	 4%	

FRL	 48%	(9%	missing)	 46%	(13%	missing)	 44%	(14%	missing)	



Analysis	

•  A	two-level	hierarchical	linear	growth	model	
represented	student	reading	growth	within	
one	academic	year,		
– ORF	and	MCRC,	collected	in	the	fall,	winter,	spring	

•  Level	1	(#me)	
	
•  Level	2	(student)	

𝑌𝑡𝑖 = 𝜋0𝑖 + 𝜋1𝑖(𝑇𝑖𝑚𝑒𝑡𝑖 ) + 𝑒𝑡𝑖  

 𝜋0𝑖 = 𝛽00 + 𝑟𝑜𝑖  
 𝜋1𝑖 = 𝛽10 + 𝑟1𝑖  



Reliability	

•  The	propor9on	of	the	variance	of	the	true	
scores	to	the	variance	of	the	observed	scores.		

•  Thus,	the	ra9o	between	the	level-2	variance	
component	and	the	sum	of	the	level-2	and	
level-1	components,	with	the	la`er	divided	by	
the	number	of	observa9ons	(in	this	case	3).	

𝜆0𝑗 =
𝜏00

𝜏00 + 𝜎2/𝑛𝑗
 

(Raudenbush, & Bryk, 2002) 



Results:	Grade	3	ORF	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  90.36 0.87 265.52 .94 16.53 0.25 4.12 .04 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1.56 .02 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 1.95 .03 91 
 



Results:	Grade	3	MCRC	

Grade 3: Reading Comprehension 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance  

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  10.06 0.08 6.93 .75 1.58 0.04 0.01 .00 2258 

SPED  8.19 0.18 7.21 .71 1.55 0.11 0.67 .21 364 

ELL  7.86 0.36 7.67 .71 1.47 0.20 0.02 .01 98 
 



Results:	Grade	3	ORF	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  90.36 0.87 265.52 .94 16.53 0.25 4.12 .04 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1.56 .02 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 1.95 .03 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 30.92 .36 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 34.40 .36 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 48.40 .36 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 16.78 .14 534 
 



Results:	Grade	3	MCRC	

Grade 3: Reading Comprehension 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance  

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  10.06 0.08 6.93 .75 1.58 0.04 0.01 .00 2258 

SPED  8.19 0.18 7.21 .71 1.55 0.11 0.67 .21 364 

ELL  7.86 0.36 7.67 .71 1.47 0.20 0.02 .01 98 

Quartile 1 6.00 0.08 5.02 .00 2.53 0.09 2.50 .59 660 

Quartile 2 9.42 0.08 3.62 .00 1.73 0.09 2.38 .66 517 

Quartile 3 12.15 0.08 4.72 .00 1.22 0.07 0.81 .34 632 

Quartile 4 14.84 0.11 5.63 .00 0.44 0.09 0.14 .07 399 
 



Results:	Grade	4	
Grade 4: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance  

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  111.84 0.75 192.89 .95 15.81 0.22 9.96 .13 2213 

SPED  88.14 1.86 138.63 .97 13.39 0.48 21.25 .31 395 

ELL  91.77 2.51 119.44 .92 13.44 1.16 46.91 .54 80 

Quartile 1 70.64 0.83 131.49 .87 13.85 0.39 21.62 .33 572 

Quartile 2 100.82 0.42 115.15 .00 15.73 0.52 82.33 .68 521 

Quartile 3 121.08 0.43 104.93 .21 18.79 0.48 69.22 .66 526 

Quartile 4 159.19 0.97 196.14 .84 15.47 0.49 30.68 .32 541 
 Grade 4: Reading Comprehension 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance  

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  12.39 0.08 5.91 .85 0.84 0.04 0.29 .12 2229 

SPED  10.11 0.19 6.27 .82 0.98 0.10 0.94 .31 397 

ELL  8.10 0.33 6.34 .67 1.34 0.23 1.10 .33 85 

Quartile 1 7.60 0.10 6.84 .16 1.97 0.09 1.12 .33 630 

Quartile 2 11.26 0.08 3.73 .00 1.29 0.09 2.10 .63 456 

Quartile 3 14.65 0.06 2.83 .00 0.37 0.07 1.50 .61 686 

Quartile 4 17.68 0.06 1.97 .00 -0.52 0.06 0.49 .43 409 

 



Results:	Grade	5	
Grade 5: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance  

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  145.58 0.86 182.84 .96 10.61 0.21 6.98 .10 2382 

SPED  116.87 1.97 162.81 .97 11.47 0.45 5.96 .10 432 

ELL  116.02 3.12 219.15 .91 15.30 1.11 0.34 .00 89 

Quartile 1 93.65 0.96 141.48 .90 13.95 0.38 11.06 .19 584 

Quartile 2 133.37 0.42 113.36 .30 12.02 0.42 49.78 .56 608 

Quartile 3 158.93 0.45 110.66 .39 11.16 0.41 38.17 .50 560 

Quartile 4 200.98 0.91 218.12 .80 5.08 0.45 5.08 .06 586 
 Grade 5: Reading Comprehension 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance  

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All 14.28 0.07 5.28 .79 0.33 0.03 0.03 .02 2344 

SPED 12.39 0.19 6.50 .81 0.48 0.09 0.05 .02 418 

ELL 11.55 0.36 6.97 .73 0.57 0.21 0.03 .01 82 

Quartile 1 10.21 0.11 7.22 .44 1.39 0.08 0.36 .13 660 

Quartile 2 14.23 0.08 3.50 .00 0.61 0.07 0.82 .41 513 

Quartile 3 - - - - - - - - 684+ 

Quartile 4 17.93 0.06 1.67 .00 -0.83 0.05 0.36 .39 445 
 



Reliability	
•  As	the	random	effect	variance	es9mate	of	the	intercept	increases,	

reliability	will	approach	1.0.	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
Variance, 
σ2 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
Intercept 
τ00 

Reliability, 
Intercept n 

All  90.36 0.87 265.52 .94 16.53 0.25 1536.09 .94 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1599.52 .96 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 966.68 .94 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 179.30 .76 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 21.00 .26 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 15.19 .15 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 276.33 .72 534 
 



Reliability	
𝜆0𝑗 =

𝜏00
𝜏00 + 𝜎2/𝑛𝑗

 

Grade 3: Oral Reading Fluency 
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Fixed 
effect, 

Intercept SE 

Level-1 
Variance, 
σ2 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
Intercept 
τ00 

Reliability, 
Intercept n 

All  90.36 0.87 265.52 .94 16.53 0.25 1536.09 .94 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1599.52 .96 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 966.68 .94 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 179.30 .76 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 21.00 .26 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 15.19 .15 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 276.33 .72 534 
 



Reliability	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
Variance, 
σ2 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
Intercept 
τ00 

Reliability, 
Intercept n 

All  90.36 0.87 265.52 .94 16.53 0.25 1536.09 .94 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1599.52 .96 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 966.68 .94 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 179.30 .76 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 21.00 .26 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 15.19 .15 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 276.33 .72 534 
 

𝜆0𝑗 =
𝜏00

𝜏00 + 𝜎2/𝑛𝑗
 



Reliability	
•  Similarly,	as	the	random	effect	variance	es9mate	of	the	slope	

increases,	reliability	will	approach	1.0.	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
Variance, 
σ2 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
Slope 
τ00 

Reliability, 
Slope n 

All  90.36 0.87 265.52 .94 16.53 0.25 4.12 .04 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1.56 .02 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 1.95 .03 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 30.92 .36 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 34.40 .36 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 48.40 .36 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 16.78 .14 534 
 



Reliability	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level 
Variance, 
σ2 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
Slope 
τ00 

Reliability, 
Slope n 

All  90.36 0.87 265.52 .94 16.53 0.25 4.12 .04 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1.56 .02 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 1.95 .03 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 30.92 .36 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 34.40 .36 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 48.40 .36 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 16.78 .14 534 
 

𝜆0𝑗 =
𝜏00

𝜏00 + 𝜎2/𝑛𝑗
 



Reliability	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level 
Variance, 
σ2 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
Slope 
τ00 

Reliability, 
Slope n 

All  90.36 0.87 265.52 .94 16.53 0.25 4.12 .04 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1.56 .02 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 1.95 .03 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 30.92 .36 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 34.40 .36 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 48.40 .36 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 16.78 .14 534 
 

𝜆0𝑗 =
𝜏00

𝜏00 + 𝜎2/𝑛𝑗
 



Conclusions	

•  In	the	discussion	of	reliability	of	the	growth	
es9mates,	groupings	ma`er.	
– Not	the	groupings	that	we	tend	to	think	about	
(e.g.,	SPED	and	ELL).	

– Rather	groupings	based	on	ini9al	status,	or	
proficiency.	

•  Equivalent	to	mul9ple	group	growth	
modeling.	
– Next	step:	latent	class	growth	modeling.	



Reliability	
•  Reliability	increases	as	the	number	of	level-1	units	nested	within	a	

level-2	unit	increases,	so	as	observa9ons	increase,	so	reliability	will	
approach	1.0	(Raudenbush,	&	Bryk,	2002)	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE 

Level-1 
residual 
variance 

Reliability, 
Intercept 

Fixed, 
effect, 
slope SE 

Variance, 
slope 

Reliability, 
Slope n 

All  90.36 0.87 265.52 .94 16.53 0.25 4.12 .04 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1.56 .02 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 1.95 .03 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 30.92 .36 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 34.40 .36 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 48.40 .36 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 16.78 .14 534 
 



Reliability	

Grade 3: Oral Reading Fluency 

Group 

Fixed 
effect, 

Intercept SE σ2 Reliability, 
Intercept 

Fixed, 
effect, 
slope SE τ00 

Reliability, 
Slope n 

All  90.36 0.87 265.52 .94 16.53 0.25 4.12 .04 2216 

SPED  67.45 2.17 200.22 .96 14.29 0.55 1.56 .02 357 

ELL  72.54 3.33 198.72 .94 16.98 1.07 1.95 .03 91 

Quartile 1 42.11 0.76 165.87 .76 16.23 0.46 30.92 .36 547 

Quartile 2 76.73 0.56 182.50 .26 17.89 0.48 34.40 .36 546 

Quartile 3 102.63 0.65 248.86 .15 17.55 0.58 48.40 .36 534 

Quartile 4 145.57 1.00 312.12 .72 15.23 0.58 16.78 .14 534 
 

𝜆0𝑗 =
𝜏00

𝜏00 + 𝜎2/𝑛𝑗
 

𝑛𝑗  = 3 



Limita9ons/Ques9ons	

•  How	do	we	best	measure	sensi9vity	to	
growth?	

•  Reliability	growth	es9mates	depend	on	the	
equivalence	of	forms.	

•  Within-year	growth	is	not	linear	(Christ,	et	al.,	2010;	Nese	et	
al.,	in	press)	

•  More	research	is	needed	on	the	technical	
proper9es	of	the	slope	es9mates	produced	by	
CBM	reading	measures	(Wayman	et	al.,	2007)	



For	More	Informa9on	

h`p://www.brtprojects.org	
h`p://easyCBM.com	



Measures	of	Growth	Reliability	

•  Compared	change	in	scores	on	CBM	measures	(ORF,	
word	ID)	to	changes	in	scores	for	other	reading	
measures	(standardized	achievement	tests)	(Marston	&	
Deno,	1982;	Marston,	Deno,	&Tindal,	1983)	

•  Mean	increase	in	number	of	words	read	per	week	
(Skiba,	Deno,	Marston,	&	Wesson,	1986)	

•  The	ra9o	of	the	slope	value	to	the	standard	error	of	
es9mate	(Fuchs	&	Fuchs,	1992)	

•  Evalua9on,	and	reduc9on,	of	the	standard	error	of	
the	slope	(SEb)	(Hintze	&	Christ,	2004;	Christ,	2006)	

•  Split-half	reliability		
(From Wayman et al., 2007) 


