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Abstract 

This study compared five value-added models and illustrated the impact of model choice on the 

estimates of teacher effectiveness. The five models covered a broad range of technical 

procedures, some very simplistic and others very sophisticated. The five value-added models 

were applied to a common data set to generate teacher-effectiveness measures based on the same 

student data. For each model, all teachers were rank ordered on the basis of their value-added 

measures. The rankings showed substantial variability across models and would result in vastly 

different conclusions about the teachers. Results of the study indicated that value-added 

estimates are sensitive to modeling choices, and this sensitivity should be taken into account 

when value-added models are used for teacher evaluations. The study suggested that other forms 

of teacher measures, such as those obtained through expert observation, portfolio reviews, 

student surveys, and conversations should be used in combination with value-added measures in 

the evaluation of teacher effectiveness.  

Keywords: value-added models, teacher effectiveness, hierarchical linear regression model, 

layered mixed effects model 
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Value-Added Models in the Evaluation of Teacher Effectiveness:  

A Comparison of Models and Outcomes 

 

 

 

 

 

Introduction 

President Barack Obama has clearly articulated his focus on teacher accountability not 

only in his speeches but also through his recent educational reforms. In 2009, he announced the 

launch of the Race to the Top funds, allowing for the distribution of over $4 billion to states 

through a competitive application process. To compete for these funds, states were required to 

develop teacher-effectiveness measures based on student test scores. The corresponding section 

of Race to the Top applications entitled “Great Teachers and Leaders” received 28% of the 

available points in the review process, which was the largest weight assigned to any component 

of the applications. Additionally, by September 2010 the federal government had awarded more 

than $440 million in Teacher Incentive Fund (TIF) dollars to districts and educational groups that 

proposed performance-based pay incentives for teachers and principals. To qualify for TIF 

grants, interested parties were required to describe how teacher effectiveness would be quantified 

and, more specifically, how student data would be incorporated into these measures. These TIF 

awards would then be distributed as rewards for those teachers receiving the highest 

effectiveness ratings. 

“I am 110% behind our teachers. But all I’m asking in 
return—as a President, as a parent, and as a citizen—is some 
measure of accountability. So even as we applaud teachers for 
their hard work, we’ve got to make sure we’re seeing results 
in the classroom.” 
 

~ President Barack Obama, July 2010 
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Given the focus and stakes placed on teacher accountability, various types of models 

have been proposed and used for teacher evaluations in the past decade. A status model, such as 

Adequate Yearly Progress (AYP) under the No Child Left Behind (NCLB) Act, evaluates 

teachers based on students’ achievement scores at a single time point and rank-orders them or 

compares them against an established standard (The Council of Chief State School Officers 

Accountability Systems and Reporting Group, 2008). The disadvantage of a status model is that 

it tends to produce results that are highly correlated with students’ background characteristics, 

which are beyond the control of the teacher being evaluated. Unlike a status model, a growth 

model takes into account the cumulative nature of learning and tracks students’ achievement 

growth over time. The application of a growth model in the school/teacher accountability system 

is a value-added model, which isolates the contribution that each teacher makes to students’ 

academic progress in a given time period, and compares it with the contribution measures of 

other teachers. Under the direction of evaluating teachers based on students’ achievement gains, 

the value-added methodology has emerged as the solution for assimilating student data into a 

teacher-effectiveness measure. It has been applied in a number of states and school districts, such 

as Tennessee (Sanders, Saxton, & Horn, 1997) and Dallas (Webster & Mendro, 1997), for 

estimating the contributions that specific teachers and schools make to the growth of student 

learning and for rewarding teachers for their efforts at improving student academic performance.  

While public rhetoric commonly refers to value-added models as one term, they actually 

encompass a wide range of techniques utilizing different amounts and types of data. Models such 

as simple gain score comparisons are easy to comprehend, while models such as the layered 

mixed effects model (Sanders & Horn, 1994) and the hierarchical linear mixed models 

(Raudenbush & Bryk, 1986) are highly complex. Depending on the use of the value-added 
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outcome measures, one model may seem more appealing than others. For example, if the goal is 

to provide measures that are fairly transparent to the public, the user would likely be drawn to a 

simpler value-added model. An additional challenge in selecting a value-added model comes in 

the results. While the original choice of a value-added model may be driven by the intended use 

of the resulting measures, it is imperative that users understand the impact of this model choice 

on the outcomes. Because of the stakes placed on teacher measures like performance-based pay, 

policy makers and other users of value-added models should fully understand the implications of 

the choices they make when developing measures of teacher effectiveness.  

Purpose 

While several past studies (e.g., Tekwe, Carter, Ma, Algina, Lucas, Roth, Ariet, Fisher, & 

Resnick, 2004; McCaffrey, Lockwood, Koretz, Louis, & Hamilton, 2004) have compared and 

contrasted different value-added models, they tended to focus on the technically sophisticated 

models, such as the layered mixed effects model. To date few studies have incorporated a full 

spectrum of models including the simplest models. Since these simple, easily understood models 

may appear desirable to some stakeholders, it is important to evaluate those models side by side 

with more complex models. The purpose of this paper is to characterize the differences among 

five value-added models and examine the practical impact of the differences by comparing the 

resulting value-added outcomes. The five models cover a broad range of technical procedures, 

some very simplistic and others very sophisticated. The five value-added models were applied to 

a common data set to generate teacher-effectiveness measures based on the same student data. 

For each model, all teachers were rank ordered on the basis of their value-added measures. These 

ranks were then compared, by teacher, across the five value-added models. Similar ranks across 

models would indicate minimal impact of model choice, while a high variability in rankings 



COMPARISON OF VALUE-ADDED MODELS AND OUTCOMES  

 

6 

across models would suggest that value-added model choice influences the outcomes for 

teachers.  

Data 

The data analyzed in this study were obtained from a large urban school district in Texas. 

To enable the application of the five value-added models to comparable data, data matching and 

merging procedures were employed to produce the final data set for analysis. Student data from 

grades 3–5 for three separate cohorts were combined together. The three cohorts were students 

who entered grade 3 in 2005, 2006, and 2007, as shown in Table 1.   

Table 1: Student Cohorts in the Data 

 

School Year 

2005–2006 2006–2007 2007–2008 2008–2009 2009–2010 

Cohort 1 grade 3 grade 4 grade 5   

Cohort 2  grade 3 grade 4 grade 5  

Cohort 3   grade 3 grade 4 grade 5 

 
The combined student data included students’ achievement scores on the Texas 

Assessment of Knowledge and Skills (TAKS) tests in mathematics and English language arts 

(ELA) for three years, and demographic variables such as gender, ethnicity, limited English 

proficiency status, special education status, and free or reduced lunch as a proxy for 

economically disadvantaged status. Teacher- and school-related information was also included, 

such as the unique identification number of the school in which the student was enrolled and the 

name of the teacher who taught the student at each grade.  

The targets of analysis in this study were grade 5 teachers, for whom the combined data 

set provided three years’ worth of data. Analyses were carried out separately in the areas of 

mathematics and ELA. Teachers with fewer than 30 students across the three years of data were 
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deleted from the data set so that the derived value-added measures could be based on sufficient 

student data. In addition, because the five models incorporated different types of variables and 

required different amounts of data, the numbers of teachers and students retained in the analysis 

also varied across models.  

Models 

In this study, five value-added models, from simple to complex, were applied to a 

common database to evaluate the impact of individual teachers on student learning. The five 

models differed in many features including technical complexity, conceptualization of student 

growth, and estimation procedures. A description of each model is provided below.   

Model 1: Percent Passing Change Model. For each teacher being evaluated, this model 

subtracted the percentage of students passing the TAKS mathematics or ELA assessment in the 

previous year from the passing percentage in the current year. The change in the percentage of 

students who meet the passing standard represented the value-added measure for the teacher. 

This model compared the passing percentages across two years but with two different student 

cohorts. This model has the advantage of being familiar to educators and policymakers since it 

has been used in the calculations of Adequate Yearly Progress (AYP). However, it does not 

model growth for the same cohort of students and is therefore not technically a value-added 

model. The across-year change in the passing percentage is for two groups of students who may 

differ significantly in some characteristics that are uncontrolled by the teacher.  

Model 2: Average Score Change Model. This model calculated the difference between 

the TAKS mathematics or ELA scale scores from grade 4 to grade 5 for each student in the 

teacher’s classroom. The differences were averaged across students in the classroom to generate 

the teacher measure. Unlike Model 1, which involved two student cohorts, this model focused on 
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one group of students, the group of grade-5 students each teacher taught in a certain year, and the 

progress they had made since the prior year. Advantages of this model are that the calculations 

are simple and the students’ score changes are direct and unbiased measures of student growth. 

However, this model can only be implemented in certain subject areas and grade levels, in which 

the scores are reported on a developmental scale (i.e., vertical scale) score system. Another 

disadvantage of this model was that it did not consider other factors that might affect score 

changes, such as whether a teacher had several students who were gifted and talented, had a 

learning disability, or were English language learners. 

Model 3: Multiple Regression Model. In this model, students’ grade-5 TAKS 

mathematics or ELA scores were predicted by the students’ grade-4 TAKS scores and additional 

student variables such as gender, ethnicity, economically disadvantaged status, special education 

status, and limited English proficiency status. The difference between the predicted score and the 

actual score was calculated for each student in the classroom, and the average of these 

differences was taken as the teacher measure. The Multiple Regression Model can be specified 

as follows: 

ijskijs
K

k kssijs SSG εββ ++= ∑ =105                                                                                                     (1) 

where ijsSG5  is the grade-5 TAKS score for the ith student taught by the jth teacher in the sth 

subject area, s0 β is the intercept associated with the sth subject area, ksβ is the coefficient 

associated with the kth predictor for the sth subject area, kijsS  is the value on the kth predictor 

variable for the ith student taught by the jth teacher in the sth subject area. With this model, the 

extent of difference ( ijsε ) between a student’s predicted score and the score he or she actually 

achieved was assumed to be the value added by the teacher. Therefore, an effective teacher 
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would tend to have more students who scored above their predicted scores, whereas an 

ineffective teacher would have more students who scored below their predicted scores.  

This model has several advantages over the previous two models. First, by using the 

grade-5 score, rather than the difference between the grade-5 and grade-4 scores, as the 

dependent variable, this model could be applied in grades and subjects for which the scores were 

not reported on the same scale. Second, this model estimated teacher effectiveness on a student’s 

current score while controlling for the student’s previous score and demographic characteristics, 

and it provided a more accurate teacher measure than the previous two models which did not 

take into account effects of the student’s prior performance and demographics. A disadvantage of 

this model was that it did not account for the grouping effect, which could potentially be 

explored in multilevel modeling analyses.  

Model 4: Hierarchical Linear Regression Model. This model built on the Multiple 

Regression Model by accounting for the fact that students were grouped within schools, and such 

groupings would affect the student achievement. At the student level, a student’s TAKS grade-5 

score in mathematics or ELA was regressed on the student’s grade-4 scores in both mathematics 

and ELA, and other student demographic variables such as gender, ethnicity, economically 

disadvantaged status, special education status, and limited English proficiency status. At the 

school level, the grouping effect was modeled as a random intercept. Although it is possible to 

add school-level explanatory variables, the model used in this study did not. The student-level 

model is specified as: 

ijmskijms
K

k ksmsijms SSG εββ ++= ∑ =105 .                                                                                             (2) 

The school-level model is specified as: 

mssms ξγβ += 000 .                                                                                                                            (3)  
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where s00γ  is the grand mean of the random intercepts (i.e., school means) for the sth subject 

area, msξ is the random intercept associated with school m in the sth subject area, ijmsε is assumed 

to be distributed as ),0( 2
sN εσ , and msξ is assumed to be distributed as ),0( 2

sN ξσ .   

We chose to use schools, rather than teachers, as the units of analysis at the second level 

in the Hierarchical Linear Regression Model. This decision was made for the ease of 

implementation, although it was possible to model teachers at the second level. Teacher 

measures were estimated by aggregating the level-one residuals and producing the classroom 

means. It should be noted that, in this study, teachers’ value-added estimates were not adjusted 

for their precision (i.e., different numbers of students taught by the teachers), although such an 

adjustment could be done within this type of models.  

This model has the advantage of accounting for differences in student performance 

resulting from how students are grouped within schools. Furthermore, it does not require the 

scores in grade 5 to be on the same scale as scores in grade 4. A disadvantage of this model is 

that the hierarchical modeling technique is very complex and hard to explain to laypersons. 

Model 5: Layered Mixed Effects Model. This model was different from Model 3 and 

Model 4 in that it did not estimate teacher effectiveness from residualized gains of students’ 

scores. Rather, it focused on a student’s growth trajectory across years and measured teacher 

effectiveness as the deviation from the student’s average trajectory. The Layered Mixed Effects 

Model can be simply specified as: 

∑
=

++=
T

t
ijstjststijstS

1
εθμ ,                                                                                                                (4) 

where ijstS  is the test score at time t for the ith student in the classroom of the jth teacher in the 

sth subject area, stµ is the population mean of test scores in the sth subject area at time t, jstθ  is 
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the random effect of teacher j in the sth subject area at time t (where Tt ,...,1= ), and ijstε is the 

random error for the ith student in the classroom of the jth teacher in the sth subject area at  

time t.   

Unlike the other models described above, this model made full use of students’ TAKS 

scores in mathematics or ELA in the current and two prior grades and predicted the average rate 

of growth that the students were expected to achieve in the current grade. The degree to which 

students had attained or failed to attain their predicted average was taken as the measure of 

teacher effectiveness. In addition, within this modeling methodology, each student served as his 

or her own control and there was no need to control for student demographic variables, such as 

ethnicity and socioeconomic status. Therefore, no student-level background variables were 

included in the model.  

This model has several advantages over all the previous models. First, this model 

allocates credit for a student’s score gains to each teacher who taught the student at each grade. 

Second, this model incorporates multiple years of test scores even if they are not on the same 

scale. Disadvantages of this model are that it involves highly complex statistical techniques and 

requires extensive data that link student test scores across years.  

The advantages and disadvantages of the five models that were applied in this study are 

summarized in Table 2.  
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Table 2: Comparisons among Value-Added Models 

 Advantages Disadvantages 

Percent Passing 

Change Model 

1. Familiar to policymakers and 

stakeholders 

2. Simple to calculate 

1. Not technically a value-added 

model 

2. Produces teacher measures 

that are confounded with 

differences between cohorts 

Average Score 

Change Model 

1. Familiar to policymakers and 

stakeholders 

2. Simple to calculate  

1. Requires vertically scaled 

scores across grades 

2. Does not control for student 

characteristics that are unrelated 

to teacher effectiveness 

Multiple 

Regression Model 

1. Estimates teacher effectiveness 

as the residualized gain in 

student’s current score after 

controlling for student’s prior 

performance and demographic 

characteristics 

2. Does not require vertically 

scaled scores across grades 

1. Moderately complex and hard 

to explain to policymakers and 

stakeholders 

2. Does not account for grouping 

effects 

Hierarchical Linear 

Regression Model 

1. Accounts for grouping of 

students within teachers  

2. Estimates teacher effectiveness 

as the residualized gain in 

student’s current score after 

controlling for student’s prior 

performance and demographic 

characteristics  

3. Does not require vertically 

scaled scores across grades 

1. Highly complex and hard to 

explain to policymakers and 

stakeholders 
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Layered Mixed 

Effects Model 

1. Apportions credit for student 

score gains to individual teachers 

2. Does not require vertically 

scaled scores across grades 

1. Highly complex and hard to 

explain to policymakers and 

stakeholders 

2. Has stringent data 

requirements 

 
Results 

The five value-added models were applied to the mathematics and ELA data separately, 

and generated teacher measures in each content area. As mentioned above, the five models used 

data from different numbers of teachers and students in the analyses. For example, the Layered 

Mixed Effects Model, which has the most stringent data requirements among the five models, 

required that student test scores for three years be available. In the area of mathematics, the 

model utilized student data from a total of 3,623 students and generated value-added measures 

for 63 teachers, after excluding students with missing records. In contrast, the Hierarchical 

Linear Regression Model, which is less sophisticated than the Layered Mixed Effects Model, 

incorporated only students with both mathematics and ELA test scores from grade 4 and grade 5. 

After exclusions of students with missing data, this model used data from 4,212 students and 

produced measures for 70 teachers.  

Within each model, teachers were rank ordered by the teacher measure. Teacher rankings 

were reported for the teachers, with a value of 1 representing the greatest teacher effect. The 

larger the number is, the smaller the teacher impact. It is also worth mentioning that all of the 

models except for Model 1 excluded some teachers from model analysis, and a rank order of 

“NA” was assigned to those teachers for whom the required data were not available. Table 3 

provides the rankings for the 73 teachers based on the five value-added models in the area of 

mathematics, and Table 4 provides the rankings for the 58 teachers in the content area of ELA. 
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Table 3: Teacher Rankings Based on Five Value-Added Models in Mathematics 
 

TEACHER 

MODEL 1 

Percent Passing 

Change Model 

MODEL 2 

Average Score 

Change Model 

MODEL 3 

Multiple 

Regression Model 

MODEL 4 

Hierarchical 

Linear Regression 

Model 

MODEL 5 

Layered Mixed 

Effects Model 

1 7 38 39 49 9 

2 67 6 18 32 22 

3 28 27 53 37 11 

4 29 59 62 45 40 

5 26 1 13 25 NA 

6 30 17 42 14 39 

7 31 23 38 51 49 

8 32 45 55 23 35 

9 59 58 34 39 58 

10 70 64 54 57 60 

11 48 39 3 11 10 

12 24 55 46 46 17 

13 61 10 58 27 55 

14 9 18 23 48 46 

15 39 NA NA NA NA 
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16 33 41 16 34 21 

17 69 70 71 NA NA 

18 3 8 29 26 28 

19 6 21 20 24 16 

20 46 4 4 33 25 

21 53 68 66 36 19 

22 63 49 31 20 13 

23 38 51 64 9 53 

24 18 37 43 22 59 

25 57 12 33 17 54 

26 19 60 65 69 63 

27 36 44 9 35 44 

28 42 15 10 40 34 

29 13 7 1 21 7 

30 52 69 69 2 47 

31 14 52 61 52 52 

32 27 28 15 64 33 

33 45 43 63 59 61 

34 43 66 67 58 NA 

35 2 40 45 53 56 
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36 16 NA NA 68 NA 

37 10 13 24 13 24 

38 37 25 26 42 20 

39 51 5 17 6 6 

40 17 16 40 54 32 

41 66 42 28 55 36 

42 49 24 49 38 45 

43 54 20 35 15 15 

44 15 3 6 5 26 

45 55 19 5 65 8 

46 72 71 70 61 NA 

47 58 63 56 18 27 

48 44 67 51 12 NA 

49 22 26 59 67 62 

50 73 31 12 3 3 

51 4 34 7 66 NA 

52 40 61 68 56 NA 

53 11 62 30 44 43 

54 1 2 2 4 2 

55 12 50 14 70 4 
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56 71 14 19 1 1 

57 5 36 22 8 30 

58 41 53 41 60 51 

59 8 54 37 47 50 

60 62 35 27 NA NA 

61 64 9 21 7 5 

62 25 22 25 63 41 

63 50 33 11 29 31 

64 34 48 52 16 48 

65 47 56 44 43 37 

66 20 57 60 50 38 

67 56 47 50 41 18 

68 60 30 48 31 23 

69 21 11 8 19 42 

70 65 46 32 10 14 

71 23 32 47 62 57 

72 35 29 36 30 29 

73 68 65 57 28 12 
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Table 4: Teacher Rankings Based on Five Value-Added Models in ELA 
 

TEACHER 

MODEL 1 

Percent Passing 

Change Model 

MODEL 2 

Average Score 

Change Model 

MODEL 3 

Multiple 

Regression Model 

MODEL 4 

Hierarchical 

Linear Regression 

Model 

MODEL 5 

Layered Mixed 

Effects Model 

1 58 1 1 NA NA 

2 39 11 30 26 4 

3 5 26 15 NA NA 

4 7 38 6 20 7 

5 43 15 28 14 34 

6 19 16 39 46 42 

7 20 39 46 39 45 

8 57 43 48 9 NA 

9 17 35 4 NA NA 

10 42 31 49 52 46 

11 21 25 35 6 39 

12 22 4 24 31 44 

13 53 34 17 23 6 

14 36 14 9 24 23 

15 40 13 11 27 25 
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16 12 53 52 5 20 

17 37 48 22 NA NA 

18 23 12 8 3 2 

19 44 28 18 25 14 

20 34 54 55 28 27 

21 41 32 40 49 32 

22 46 8 16 8 26 

23 33 22 37 19 29 

24 24 20 33 51 40 

25 49 2 3 1 28 

26 2 36 7 34 24 

27 3 3 2 21 21 

28 14 51 53 50 16 

29 11 49 47 44 30 

30 32 46 50 43 31 

31 51 NA NA 47 NA 

32 18 47 19 7 11 

33 50 50 45 38 13 

34 6 40 43 30 33 

35 25 23 41 35 38 
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36 26 37 42 53 47 

37 27 9 38 42 48 

38 28 18 29 2 37 

39 54 42 32 10 NA 

40 52 24 26 17 8 

41 8 NA NA 12 NA 

42 48 45 44 41 22 

43 10 21 10 13 1 

44 47 41 25 18 NA 

45 38 19 14 29 12 

46 9 55 51 48 17 

47 4 33 21 40 10 

48 35 29 12 33 15 

49 56 10 20 4 5 

50 1 52 54 15 19 

51 15 44 27 22 18 

52 16 56 56 45 3 

53 55 27 5 16 9 

54 45 17 23 NA NA 

55 29 5 36 37 43 
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56 13 7 13 11 36 

57 30 6 31 32 35 

58 31 30 34 36 41 
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The results in Tables 3 and 4 show a great deal of variability in the rankings for each 

teacher. For example, in the content area of mathematics, Teacher 56 received a ranking of 1 

from Models 4 and 5 but received one of the worst rankings from Model 1. Depending on the 

value-added model used, it can be concluded that either Teacher 56 has a great impact on student 

scores or that Teacher 56 has a relatively small impact. Similarly, in the content area of ELA, 

Teacher 50 received a ranking of 1 from Model 1 but received much worse rankings from 

Models 2 and 3. The great discrepancies among the rankings from the different models result in 

vastly different conclusions about the teacher. Moreover, a closer look at the two tables reveals 

that, for each teacher, the rankings from Models 2 and 3 are more consistent with each other than 

the rankings from the other models. This can be explained by the fact that Models 2 and 3 bear 

the most similarities among all pairs of models.   

To further investigate the relationship between the outcomes of each pair of models, the 

Spearman correlation coefficient was computed on the rank orders obtained from every two of 

the five value-added models. Tables 5 and 6 present the correlation coefficients of all pairs of 

models for the two content areas.  

Table 5: Spearman Correlation Coefficients between Rank Orders in Mathematics 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Model 1 1     

Model 2 .205 1    

Model 3 .186 .670 1   

Model 4 -.221 .306 .254 1  

Model 5 -.163 .294 .513 .405 1 
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Table 6: Spearman Correlation Coefficients between Rank Orders in ELA 
 
 Model 1 Model 2 Model 3 Model 4 Model 5 

Model 1 1     

Model 2 -.224 1    

Model 3 -.112 .583 1   

Model 4 -.130 .264 .484 1  

Model 5 -.062 -.224 .325 .361 1 

 
As shown in Table 5 and Table 6, the correlation of teacher rankings from each pair of 

models ranges from medium to low. Negative correlations are obtained for the rank orders 

between Model 1 and Model 4 and between Model 1 and Model 5 for both Math and ELA. The 

patterns of correlation coefficients in the two content areas indicate that the outcomes from the 

five value-added models are only moderately related at best, and in some cases, remotely or even 

negatively correlated. The largest correlation is observed between Models 2 and 3, and this 

finding is consistent with above-mentioned findings.  

Conclusions 

This study compared and contrasted five value-added models and illustrated the impact of 

model choice on the estimates of teacher effectiveness through application of the five models to 

the same data. The five models differed from one another in many aspects, including how to 

define student growth, whether and how to adjust for a student’s prior performance and 

background characteristics, and whether to model the grouping effect. Differences in the 

underlying assumptions largely accounted for the large discrepancies among the results of the 

models. In addition, the five models did not use the same amount of student data, which also 

explained why the teacher rankings varied substantially across models. Models that were more 

related, like the Average Score Change Model and the Multiple Regression Model, produced 
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teacher rankings that bear a higher degree of resemblance to one another than other pairs of 

models. On the other hand, models that shared fewer similarities, like the Percent Passing 

Change Model and the Hierarchical Linear Regression Model, resulted in negative correlations 

in teacher rankings, which could raise concerns when making comparisons in teacher 

evaluations.   

Choosing a value-added model for the purpose of estimating teacher effectiveness is not 

purely a technical issue. As summarized in Table 2, each of the five models has its own strengths 

and limitations. Proponents of value-added modeling typically will not recommend the Percent 

Passing Change Model or the Average Score Change Model because these models make no 

efforts to isolate teacher effects from the effects of confounding factors such as student’s 

background characteristics or prior performance. However, these models have been or are still 

being implemented in some schools and districts simply because of their transparency and low 

data requirements. In contrast, the Multiple Regression Model, the Hierarchical Linear 

Regression Model, and the Layered Mixed Effects Model are statistically more sophisticated, but 

their applications have been limited due to the lack of transparency or understanding. Moreover, 

the application of these models requires longitudinal data for both teachers and students. 

Currently, only a few states have created data systems that support longitudinal tracking of 

teachers and students. For schools or teachers that do not meet the data requirements, these 

models cannot produce indicators of teacher effectiveness. This partly explains why these 

models are not broadly implemented. Therefore, the choice of a particular value-added model 

should not only be informed by an evaluation of its technical properties, but also by many other 

policy and practical considerations, such as whether the required data are available, and whether 

the value-added measures meet the policy requirements, such as reporting timelines. However, it 
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is clear that in addition to these practical considerations, policymakers must keep in mind that the 

results of value-added analyses are not definitive and will depend to a significant degree on the 

model that is specified. 

In addition to considering the tradeoffs when implementing a value-added model, efforts 

should also be spent on how to communicate the model and interpret the results to stakeholders 

and the public, especially when the model of choice involves complex statistical methodology. 

As James Mahoney, executive director of Battelle for Kids, stated at the Roundtable Discussion 

on Value-Added Analysis of Student Achievement, “We don’t need to take a complex model and 

make it simplistic; we need to make it simply understood” (The Working Group on Teacher 

Quality, 2007, p. 6).  

Value-added modeling has been widely accepted as a more objective approach to 

estimating the value of teachers than other methods since it expresses a teacher’s unique 

contribution to student learning in precise, quantitative terms. However, most researchers and 

policymakers agree that results from value-added analyses should not be used alone to make 

high-stakes decisions about teachers because the fundamental methodological issues and 

technical limitations of value-added models often lead to “noisy” measures of teacher 

effectiveness (McCaffrey, Lockwood, Koretz, & Hamilton, 2003; Braun, 2005). As illustrated in 

this study, the sensitivity of value-added estimates to modeling choices can lead to the 

uncertainties in the resulting teacher-effectiveness measures. In addition to modeling choices and 

strategies, sampling errors, missing data, and omitted student- and teacher-level variables are all 

potential sources of uncertainty. These uncertainties should be taken into account when value-

added models are used for teacher evaluations or accountability. 
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Value-added measures hardly convey any information as to the areas that a teacher 

should focus on to improve instruction and what strategies and practices the teacher should 

employ to make the improvement. Therefore, other forms of teacher measures, such as those 

obtained through expert observation, portfolio reviews, student surveys, and conversations 

should be used in combination with value-added measures to provide a more comprehensive 

picture of a teacher’s impact on student learning and, more importantly, to help the teacher to 

improve instruction. 

Limitations 

This study has several limitations, some of which point to directions for future research. 

First, teacher rankings based on the value-added measures, rather than the value-added measures 

themselves, were reported in the results for the models. Given the purpose of the study, a display 

of the rankings suffices. However, it would be necessary to report and examine the value-added 

measures and their standard errors of measurement if our goal was to make reasonable inferences 

about the effectiveness of the teachers. Second, the five types of models applied in this study 

represent five different classes of models, each of which has a number of variations. For 

example, the Average Score Change Model implemented in this study required that the two 

scores share the same scale metric. However, in cases where this requirement is not met, we 

could transform the scores into percentiles at each point in time and conduct an analysis based on 

mean growth in percentiles. Another limitation is that there is no attempt in this study to evaluate 

the degree of reasonableness of the results among the five models being compared. It would be 

interesting to compare the rankings that were obtained from the models with a more qualitative 

evaluation of teacher effectiveness to determine which model matches other measures of teacher 

effectiveness.  
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