
Quantile

% of 

Students 

Above 40th 

Quantile

% of 

Students 

Above 60th 

Quantile

10 .3142 .1500

11 .3398 .1579

12 .3487 .1579

13 .3525 .1623

14 .3625 .1667

15 .3765 .1765

16 .3889 .1881

17 .3926 .1905

18 .4000 .2000

19 .4095 .2000

20 .4211 .2174

21 .4282 .2222

22 .4342 .2353

23 .4396 .2397

24 .4489 .2500

25 .4500 .2500

26 .4545 .2609

27 .4649 .2694

28 .4706 .2778

29 .4737 .2857

30 .4762 .2899

31 .5000 .2941

32 .5000 .3000

33 .5000 .3000

34 .5217 .3043

35 .5294 .3089

36 .5302 .3158

37 .5423 .3182

38 .5460 .3197

39 .5556 .3333

40 .5556 .3333

41 .5622 .3333

42 .5652 .3333

43 .5714 .3478

44 .5714 .3500

45 .5770 .3500

46 .5820 .3529

47 .5833 .3556

48 .5882 .3610

49 .5897 .3636

50 .5909 .3636

51 .6000 .3750

52 .6000 .3750

53 .6123 .3838

54 .6190 .3896

55 .6250 .4000

56 .6316 .4000

57 .6364 .4000

58 .6364 .4009

59 .6401 .4092

60 .6471 .4167

61 .6500 .4211

62 .6520 .4279

63 .6667 .4286

64 .6667 .4444

65 .6667 .4486

66 .6667 .4545

67 .6812 .4570

68 .6832 .4602

69 .6842 .4688

70 .6923 .4722

71 .6957 .4737

72 .6957 .4762

73 .7000 .4762

74 .7000 .4783

75 .7009 .4783

76 .7064 .4786

77 .7092 .4800

78 .7273 .5000

79 .7333 .5000

80 .7368 .5000
81 .7368 .5000

82 .7500 .5000

83 .7600 .5217

84 .7619 .5238

85 .7707 .5386

86 .7778 .5444

87 .7778 .5556

88 .7845 .5689

89 .7917 .5780

90 .8000 .6000

Current methods of evaluating teacher effectiveness in the classroom are limited to instruments 

that measure broadly and are subject to a range of criticisms. The only method that relies on 

objective data-driven decision-making is value-added modeling (VAM), which considers the 

"contribution of various factors toward growth in student achievement" (Goldhaber & Anthony, 

2003, p.38). VA models can be complex while still failing to account for external factors that can 

impact learning, e.g., socioeconomic status, class size, etc. VAM is a step in the right direction, 

but still operates in a black-and-white world, where the predicted score functions as the dividing 

line of teacher effectiveness.

DIBELS for Accountability DecisionsTM (AD) is a new method of measuring teacher 

effectiveness evaluated by classroom performance with DIBELS, a widely used set of 

assessments of student reading with excellent reliability, validity, and utility for evaluating 

student progress. DIBELS AD is a sophisticated statistical method which, instead of controlling 

for impactful factors, works in the other direction, controls for classroom outcomes by the 

proportion of students making appropriate gains relative to initial skill, a trait highly correlated 

with most external factors. The final evaluation is the proportion of students at differing levels of 

progress relative to their initial skill within classrooms.

Challenges and Motivations

Traditional Regression Models Provide a Poor Fit

When we have heterogeneity of variance, traditional models fail to adequately describe classroom performance, 

especially at the low-end of the scoring distribution where we often see the most vulnerable students. But the 

assumption that all low-scoring students have ineffective teachers is incorrect; starting-skill is important, and 

sometimes, aiming for the regression line score is unrealistic.
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Figure 1. Low-end student scores possess higher variability than the range of the data.

Introduction

Figure 3. The regression score benefits classrooms whose students are already doing well.

Figure 2. Ordinary least squares doesn't always work.

Extra-Variability in the Low-Scoring Range

Differing Levels of Student 

Achievement

Using a single score or a percentile 

ranking as a benchmark creates a 

single dividing marker for which 

teachers are judged as effective or 

ineffective. This fails to account for 

different levels of student learning, 

e.g., students with IEPs, TAG, etc. 

Comparison Between Using Regression Score vs DIBELS AD to Evaluate

Teacher Effectiveness

Class-

room

Class-

room 

Size

Regression Line Score DIBELS AD

Below Above

Percent 

Above Below Above

Percent 

Above

Low-Performing Classrooms where Teachers would be Labeled

as Ineffective Using a Regression Score

A 16 11 5 .31 6 10 .63

B 13 8 5 .38 4 9 .69

C 13 8 5 .38 4 9 .69

D 26 16 10 .38 9 17 .65

High-Performing Classrooms where Teachers would be Labeled

as Effective Using a Regression Score

E 20 2 18 .90 2 18 .90

F 14 0 14 1.00 0 14 1.00

G 14 3 11 .79 1 13 .93

H 22 3 19 .86 2 20 .91

Figure 6. Classrooms are ranked by the proportion of 

students within each classroom making typical progress

Results 

There are different levels of achievement for classrooms. Highly 

effective teachers will be at or above the 80th percentile rank. 

Ineffective teachers will be ranked at the 15th percentile and below.

For example, the lowest-ranking 15% of all first-grade classrooms 

reported 38% of students making typical progress (above the 40th 

percentile rank) or better. The highest-ranking 20% of all classrooms 

reported 74% of students making typical progress or better. 

Which classroom would you want your child in?

Limitations

It's not a perfect system. Outlier scores, fringe scores, and errors can 

impact the classroom rating. It's important to have accurate data, and 

use circumstantial evidence to explain anomalies.

Overfitting. This is not a concern, because we are only evaluating 

teacher effectiveness for those classrooms that have students 

participating in DIBELS AD.

Generalizability. Inference is limited to the population of classrooms 

for which data was collected.

Modeling Student Achievement Leads to Modeling Teacher Effectiveness

We describe students by their initial skill level, which is highly correlated with various demographic 

factors such as socioeconomic status (Buckner, Bassuk, & Weinreb, 2001). Teacher effectiveness is 

based on student performance, but conditional on the student's beginning-of-year DIBELS Composite 

Score, which represents overall skill level. Student achievement is described by modeling end-of-year 

Composite Score quantiles rather than the mean. Classrooms are ranked by the percentage of 

students above the 40th quantile.

Statistical Methodology

Figure 4. For each quantile, we fit a stiff spline, λ = 1 million. Figure 5. The spline fit derived from the quantiles are then fit to the data.
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