
How Much Weight  
              Should Be Placed  
  on Each Measure of  
               Effective Teaching?7 

Teaching is too complex for any single measure of performance to capture it 
accurately. Identifying great teachers requires multiple measures. While states 
and districts embrace multiple measures for targeted feedback, many also are 
combining measures into a single index, or composite. An index or composite 
can be a useful summary of complex information to support decisionmaking. 
The challenge is to combine measures in ways that support effective teaching 
while avoiding such unintended consequences as too-narrow a focus on one 
aspect of effective teaching. 

To date, there has been little empiri-
cal evidence to suggest a rationale for 
particular weights. The MET project’s 
report Gathering Feedback for Teaching 
showed that equally weighting three 
measures, including achievement gains, 
did a better job predicting teachers’ 
success (across several student out-
comes) than teachers’ years of experi-
ence and masters’ degrees. But that 
work did not attempt to determine opti-
mal weights for composite measures.

Over the past year, a team of MET 
project researchers from the RAND 
Corporation and Dartmouth College 
used MET project data to compare dif-
ferently weighted composites and study 
the implications of different weighting 
schemes for different outcomes. As 

in the Gathering Feedback for Teaching 
report, these composites included stu-
dent achievement gains based on state 
assessments, classroom observations, 
and student surveys. The research-
ers estimated the ability of variously 
weighted composites to produce con-
sistent results and accurately forecast 
teachers’ impact on student achieve-
ment gains on different types of tests.

The goal was not to suggest a spe-
cific set of weights but to illustrate 
the trade-offs involved when choosing 
weights. Assigning significant weight 
to one measure might yield the best 
predictor of future performance on that 
measure. But heavily weighting a single 
measure may incentivize teachers to 
focus too narrowly on a single aspect 
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of effective teaching and neglect its 
other important aspects. For example, a 
singular focus on state tests could dis-
place gains on other harder-to-measure 
outcomes. Moreover, if the goal is for 
students to meet a broader set of learn-
ing objectives than are measured by a 
state’s tests, then too-heavily weighting 
that test could make it harder to identify 
teachers who are producing other val-
ued outcomes.

Composites Compared

The research team compared four 
different weighting models, illustrated 
in Figure 3: (Model 1) The “best 
predictor” of state achievement 
test gains (with weights calculated 
to maximize the ability to predict 
teachers’ student achievement gains on 
state tests, resulting in 65+ percent of 
the weight being placed on the student 
achievement gains across grades and 
subjects); (Model 2) a composite that 

assigned 50 percent of the weight to 
students’ state achievement test gains; 
(Model 3) a composite that applied 
equal weights to each measure; and 
(Model 4) one that gave 50 percent to 
observation ratings and 25 percent 
each to achievement gains and student 
surveys. The weights that best predict 
state tests, shown for Model 1 in 
Figure 3, were calculated to predict 
gains on state ELA tests at the middle 
school level, which assigns a whopping 

81 percent of the weight to prior gains 
on the same tests (best-predictor 
weights for other grades and subjects 
are in the table on page 14).

Figure 4 compares the different weight-
ing schemes on three criteria, using 
middle school ELA as an example (see 
the table on page 14 for other grades 
and subjects). The first is predicting 
teachers’ student achievement gains 
on state assessments. A correlation of 
1.0 would indicate perfect accuracy in 

“ Heavily weighting a single measure may incentivize 
teachers to focus too narrowly on a single aspect of 
effective teaching and neglect its other important 
aspects. ... [I]f the goal is for students to meet a 
broader set of learning objectives than are measured 
by a state’s tests, then too-heavily weighting that test 
could make it harder to identify teachers who are 
producing other valued outcomes.”

ReliabilityCorrelation with 
state tests gains

Correlation with 
higher-order tests

1

0.29
0.34 0.33 0.32

0.51

0.66

0.76 0.75

2 3 1 2 3 1 2 34 4 4

0.63

0.53

0.43

0.69

Trade-Offs from Different Weighting Schemes
Middle School English Language Arts

Models

ObservationsStudent surveysAchievement gains 
on state tests

81%

2%
17%

Model 1

50%
25%

25% 33%

33%

33% 25%

50%

25%

Weighted for maximum
accuracy in predicting 
gains on state tests*

*Weights shown for Model 1 were calculated to best predict gains on state tests for middle school English 
language arts. Similar best predictor weights for other grades and subjects are in the table on page 14.
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Four Ways to Weight
Figure 3

These charts illustrate four ways to construct a 
composite measure of effective teaching. Each 
model uses different weights but includes the 
same components— student achievement gains 
on the state tests, student perception surveys, 
and classroom observations. Model 1 uses the 
weights that would best predict a teacher’s 
impact on state test scores. Across grades and 
subjects, the “best predictor” model assigns 
65 percent or more of the weight to a teacher’s 
prior state test gains. Models 2–4 are not based 
on maximizing any particular outcome. They 
approximate different weighting schemes 
used by states and districts, with each model 
placing progressively less weight on student 
achievement gains on state tests.
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predicting teachers’ student achieve-
ment gains on state tests. By definition, 
the best composite in this regard is 
Model 1, the model weighted for maxi-
mizing accuracy on state test results. 
Models 2–4 show the effect of reducing 
weights on student achievement gains 
on state tests for middle school ELA. As 
shown from middle school ELA, reduc-
ing weights on student achievement 
gains decreases the power to predict 
future student achievement gains on 
state tests from 0.69 to 0.63 with Model 

2; to 0.53 with Model 3; and to 0.43 with 
Model 4. Other grades and subjects 
showed similar patterns, as indicated in 
the table on page 14.

While it is true that the state tests 
are limited and that schools should 
value other outcomes, observations 
and student surveys may not be more 
correlated with those other outcomes 
than the state tests. As a result, we 
set out to test the strength of each 
model’s correlation with another set of 

test outcomes. The middle set of bars 
in Figure 4 compares the four models 
(see Figure 3)—each using state test 
results to measure achievement 
gains—on how well they would predict 
teachers’ student achievement gains 
on supplemental tests that were 
administered in MET project teachers’ 
classrooms: The SAT 9 Open-Ended 
Reading Assessment (SAT 9 OE) 
and the Balanced Assessment in 
Mathematics (BAM). 
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These bars compare the four weighting schemes in Figure 3 on three criteria: accuracy in 
predicting teachers’ achievement gains on state tests; accuracy in predicting student achievement 
gains on supplemental assessments designed to test higher-order thinking skills; and reliability, 
reflecting the year-to-year stability of teachers’ results. Shown are the results for middle school 
ELA (see Table 1 on page 14 for results for other grades and subjects). 

As indicated, Model 2 (50 percent state test results) and Model 3 (33 percent state tests) achieve 
much of the same predictive power as Model 1 (the “best predictor” of state test results) in 
anticipating teachers’ future state test results (Model 1). Model 4 (50 percent observation) is 
considerably less predictive. However, the figures also illustrate two other trade-offs. Models 
2 and 3 also are somewhat better than Model 1 at predicting gains on the tests of higher-order 
thinking skills (for all but elementary school math). Across most grades and subjects, Model 1 was 
the least reliable.
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Increasing Accuracy, Reducing Mistakes
When high-stakes decisions must be made, can these 
measures support them? Undoubtedly, that question will 
be repeated in school board meetings and in faculty break 
rooms around the country in the coming years.

The answer is yes, not because the measures are perfect 
(they are not), but because the combined measure is better 
on virtually every dimension than the measures in use now. 
There is no way to avoid the stakes attached to every hir-
ing, retention, and pay decision. And deciding not to make a 
change is, after all, a decision. No measure is perfect, but 
better information should support better decisions.

In our report Gathering Feedback for Teaching, we compared 
the equally weighted measure (Model 3 in Figures 3 and 4) 
to two indicators that are almost universally used for pay or 
retention decisions today: teaching experience and posses-
sion of a master’s degree. On every student outcome—the 
state tests, supplemental tests, student’s self-reported 
level of effort and enjoyment in class—the teachers who 
excelled on the composite measure had better outcomes 
than those with high levels of teaching experience or a mas-
ter’s degree.

In addition, many districts currently require classroom 
observations, but they do not include student surveys or 
achievement gains. We tested whether observations alone 
are enough. Even with four full classroom observations (two 
by one observer and two by another), conducted by observ-
ers trained and certified by the Educational Testing Service, 
the observation-only model performed far worse than any of 

our multiple measures composites. (The correlations com-
parable to those in Figure 5 would have been .14 and .25 with 
the state tests and test of higher-order skills.)

Still, it is fair to ask, what might be done to reduce error? 
Many steps have been discussed in this and other reports 
from the project:

■ First, if any type of student data is to be used—either 
from tests or from student surveys—school systems 
should give teachers a chance to correct errors in their 
student rosters. 

■ Second, classroom observers should not only be trained 
on the instrument. They should first demonstrate their 
accuracy by scoring videos or observing a class with a 
master observer. 

■ Third, observations should be done by more than one 
observer. A principal’s observation is not enough. To 
ensure reliability, it is important to involve at least one 
other observer, either from inside or outside the school. 

■ Fourth, if multiple years of data on student achievement 
gains, observations, and student surveys are available, 
they should be used. For novice teachers and for systems 
implementing teacher evaluations for the first time, there 
may be only a single year available. We have demon-
strated that a single year contains information worth 
acting on. But the information would be even better if it 
included multiple years. When multiple years of data are 
available they should be averaged (although some sys-
tems may choose to weight recent years more heavily). 

While covering less material than 
state tests, the SAT 9 OE and BAM 
assessments include more cogni-
tively challenging items that require 
writing, analysis, and application 
of concepts, and they are meant to 
assess higher-order thinking skills. 
Sample items released by the assess-
ment consortia for the new Common 
Core State Standards assessments 
are more similar to the items on these 

supplemental tests than the ones 
on the state assessments. Shown 
in Figure 4 is the effect of reduc-
ing the weight on state test gains 
in predicting gains on these other 
assessments, again for middle school 
ELA. For most grades and subjects, 
Model 2 and Model 3 (50 percent state 
test and equal weights for all three 
measures) best predicted teachers’ 
student achievement gains on these 

supplemental assessments, with little 
difference between the two models. 
The one exception was elementary 
school math, where Model 1 (best pre-
dictor) was best. 

The third set of bars in Figure 4 
compares composites on their reli-
ability—that is, the extent to which the 
composite would produce consistent 
results for the same teachers from 
year to year (on a scale from 0–1.0, with 
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CALCULATED WEIGHTS FOR MAXIMUM ACCURACY IN PREDICTING GAINS ON STATE TESTS

English Language Arts Math

State Tests Observations Student Surveys State Tests Observations Student Surveys

Elementary 65% 9% 25% 85% 5% 11%

Middle 81% 2% 17% 91% 4% 5%

RELIABILITY AND ACCURACY OF DIFFERENT WEIGHTING SCHEMES

English Language Arts Math

Weighted 
for Max 

State Test 
Accuracy

50% State 
Test

Equal 
Weights

50% 
Observations

Weighted 
for Max 

State Test 
Accuracy

50% State 
Test

Equal 
Weights

50% 
Observations

El
em

en
ta

ry

Reliability 0.42 0.46 0.50 0.49 0.52 0.57 0.57 0.55

Correlation 
with state 
test

0.61 0.59 0.53 0.45 0.72 0.65 0.54 0.46

Correlation 
with higher-
order test

0.35 0.37 0.37 0.35 0.31 0.29 0.25 0.20

M
id

dl
e

Reliability 0.51 0.66 0.76 0.75 0.86 0.88 0.88 0.83

Correlation 
with state 
test

0.69 0.63 0.53 0.43 0.92 0.84 0.73 0.65

Correlation 
with higher-
order test

0.29 0.34 0.33 0.32 0.38 0.44 0.45 0.45

Table 1

1.0 representing perfect consistency 
and no volatility). Again, results shown 
are for middle school ELA. Across all 
grades and subjects, the most reliable 
composites were either Models 2 (50 
percent state test) or 3 (equal weights). 
For all but middle school math, the least 
reliable composite was Model 1 (best 
predictor). Model 4 (50 percent observa-
tions) was somewhat less reliable than 
Model 2 (equal weights) for all grades 
and subjects. Although not shown, stu-
dent achievement gains on state tests 
by themselves are less stable than all 
of the composites, with one exception: 

Model 4 (50 percent observations) is 
slightly less stable than achievement 
gains alone for middle school math.

General Implications

The intent of this analysis was not to 
recommend an ideal set of weights to 
use in every circumstance. Rather, our 
goal was to describe the trade-offs 
among different approaches.8  

If the goal is to predict gains on state 
tests, then the composites that put 65+ 
percent of the weight on the student 
achievement gains on those tests will 

generally show the greatest accuracy. 
However, reducing the weights on the 
state test achievement gain measures to 
50 percent or 33 percent generates two 
positive trade-offs: it increases stability 
(lessens volatility from year to year) and 
it also increases somewhat the correla-
tion with tests other than the state tests. 

However, it is possible to go too far. 
Lowering the weight on state test 
achievement gains below 33 percent, 
and raising the weight on observations 
to 50 percent and including student 
surveys at 25 percent, is counter-
productive. It not only lowers the 
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correlation with state achievement 
gains; it can also lower reliability and 
the correlation with other types of 
testing outcomes.

Ultimately, states, local education 
authorities, and other stakehold-
ers need to decide how to weight the 
measures in a composite. Our data 
suggest that assigning 50 percent or 
33 percent of the weight to state test 
results maintains considerable pre-
dictive power, increases reliability, 
and potentially avoids the unintended 
negative consequences from assigning 
too-heavy weights to a single measure. 
Removing too much weight from state 
tests, however, may not be a good idea, 
given the lower predictive power and 
reliability of Model 4 (25 percent state 
tests). In short, there is a range of 
reasonable weights for a composite of 
multiple measures.

Validity and Content 
Knowledge for Teaching

Teachers shouldn’t be asked to expend 
effort to improve something that doesn’t 

help them achieve better outcomes 
for their students. If a mea-

sure is to be included 

in formal evaluation, then it should be 
shown that teachers who perform better 
on that measure are generally more 
effective in improving student outcomes. 
This test for “validity” has been central 
to the MET project’s analyses. Measures 
that have passed this test include high-
quality classroom observations, well-
designed student-perception surveys, 
and teachers’ prior records of student 
achievement gains on state tests.

Over the past year, MET project 
researchers have investigated another 
type of measure, called the Content 
Knowledge for Teaching (CKT) tests. 
These are meant to assess teach-
ers’ understanding of how students 
acquire and understand subject-
specific skills and concepts in math 
and ELA. Developed by the Educational 
Testing Service and researchers at the 
University of Michigan, these tests are 
among the newest measures of teaching 
included in the MET project’s analyses. 
Mostly multiple choice, the questions 
ask how to best represent ideas to 
students, assess student understand-
ing, and determine sources of students’ 
confusion.

The CKT tests studied by the MET 
project did not pass our test for validity.  
MET project teachers who performed 
better on the CKT tests were not 
substantively more effective in 
improving student achievement on 
the outcomes we measured. This was 
true whether student achievement 
was measured using state tests or the 
supplemental assessments of higher-
order thinking skills. For this reason, 
the MET project did not include CKT 
results within its composite measure of 
effective teaching.

These results, however, speak to the 
validity of the current measure still 
early in its development in predicting 
achievement gains on particular stu-
dent assessments—not to the impor-
tance of content-specific pedagogical 
knowledge. CKT as a concept remains 
promising. The teachers with higher 
CKT scores did seem to have somewhat 
higher scores on two subject-based 
classroom observation instruments: 
the Mathematical Quality of Instruction 
(MQI) and the Protocol for Language 
Arts Teacher Observations (PLATO).  
Moreover, the MET project’s last report 
suggested that some content-specific 
observation instruments were better 
than cross-subject ones in identifying 
teachers who were more effective in 
improving student achievement in ELA 
and math. Researchers will continue to 
develop measures for assessing teach-
ers’ content-specific teaching knowl-
edge and validating them as states 
create new assessments aligned to the 
Common Core State Standards. When 
they have been shown to be substan-
tively related to a teacher’s students’ 

achievement gains, these should be 
considered for inclusion as part of 
a composite measure of effective 
teaching.
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