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[T]he phrase value-added models is used as an umbrella term to refer 
to a variety of “true” value added models, student growth 
percentiles, and certain growth models that are used for 
evaluation….[that are] are employed in an attempt to determine 
teachers’ and leaders’ contributions to student learning outcomes, as 
captured by standardized tests. 
 



 

Student Growth Percentiles 
 Student Growth Percentiles (SGPs) represent one way to quantify the 

growth of individual students over time; 

   Conceptually, SGPs describe students’ growth compared to the growth of 
other students who had equivalent past test scores. 

 
3   

In order to calculate SGPs 
 Students are grouped with other students throughout the state who had 

equivalent scores on the previous test; 

 Students are then ordered in their group based on their score on the current 
year test; 

 Each student then receives a percentile rank based on their order in the group; 

 By design, student growth percentiles make no attempt to consider other 
factors that contribute to student achievement growth. 

  

Student Growth Percentiles 



Add Georgia, Nevada, Virginia, Utah (and, I'm sure, others) 

SGPs – A National…Phenomenon 



Two Students, both took the grade 4 reading test: 
both got a 434 

A brief, simple walkthrough 



One way to think about Jane's and 
John's growth is to look at students 
who scored the same as they did on 
the (previous year's) 3rd grade reading 
test: 
  Jane had a 301  
                  John had a 364 
  



Or, maybe we could think about Albert, who lives in New Jersey.. 

Michigan's SGP presentations appear to exercise 
caution in the use the term academic peers – 
other states aren't as careful. 



Back to John and Jane  

Jane 

Jane is compared to the kids who got a 301 on the 3rd grade test 

John is compared to the kids who got a 364 on the 3rd grade test 

John 

90 SGP 

20 SGP 



r = .995 
(Student Level r = .940 

*Grade 7 to Grade 8, Math Fall 2013 MEAP – M-STEP 2015 
(Genesee, Lapeer, Oakland, Ottawa, & Macomb  ISDs, N = 28,340) 

SGPs X Regression Residuals* 
District-Level Correlation (Number of Districts=85) 

With two years of Test Scores,  most methods will give very similar results 



YR 1  

PCTILE 

RANK 

YR 1 to 

YR 3 

SGP 

67 63 

46 74 

40 78 

34 80 

31 82 

29 83 

26 83 

11 89 

42 

58 

Student "Growth Trajectories" 
Different Year 1 Score, Same Year 2 & Year 3 Score 

MEAP Fall 2012                                    MEAP Fall 2013                               M-STEP Spring 2015 

Yr1-Yr2 Yr1-Y2-Yr3 

 Yr1-Yr2 0.01 

 Yr2-Yr3 -0.21 0.96 

With 3 (or more) years of test scores, it gets a bit trickier… 



"Because it is inappropriate to calculate the arithmetic average of a set of 
percentiles, the median is used as the single number that best describes 
where the middle of the distribution of student growth percentiles lies”  

This is true…IF you are interesting in representing the Central Tendency of 
the distribution of the original scale; 
  - I would posit that SGPs represent a new scale – they don't attempt to 

reference the distribution of the original scale 

Mean or Median? 
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Household Income (Percentile Rank) 

Averaging Percentiles? 

Household income -- Sample of 10 Households 

Median Income: 45,000 
Average Income: 148, 000 
--------------------------- 
---------------------------- 

Median Percentile: 46 
Average Percentile Rank: 52 
     - what you don't want to do: take the avg. pctile rank, and try to go 

back to the original scale (ie, "based on the avg. pctile rank of 52, 
the avg. income is $53,000.) 

 
 



(78, 69) 

(13, 24) 

r (spearman & pearson ) = .99 

Relationship Between Mean & Median SGPs  
(District Level) 
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Gr 8, 103 schools w/ N <=20, Largest Difference Between Median & Mean 

Mean or Median? 



• SGPs are… aggregated to the school-level by taking the median. We do not refer 
to school-level SGPs as value-added estimates for two reasons. First, no residual 
has been computed (though this could be done easily enough by subtracting the 
50th percentile), and second, we wish to avoid the causal inference that high or 
low SGPs can be explained by high or low school quality.  

       (I added emphasis – and, you can substitute teacher quality for school quality) 

A Couple Points From the Article Is Growth in Student 
Achievement Scale Dependent?  
by Derek Briggs & Damian Betebenner 

• The correlations between median SGP and current achievement are (tautologically) 
higher reflecting the fact that students growing faster show higher rates of 
achievement that is reflected in higher average rates of achievement at the school 
level. 

       (again, you can substitute teacher quality for school quality) 



Winners & Losers 

(Gr 4-8 Genesee, Lapeer, Oakland, &  Ottawa ISDs, N =  97,702) 

MATH ELA 

assoc_or_higher med_hsld_inc child_pov_pct 

0.53 0.58 -0.72 

assoc_or_higher med_hsld_inc child_pov_pct 

0.60 0.56 -0.59 

SGPs and District-Level Census Data  

r = .70 r = .64 



(Gr 4-8 & 11, Genesee, Lapeer, Oakland, &  Ottawa ISDs, N =  
116,674) 

Grade MATH ELA SCIENCE SOC_STUDIES 

4 -0.55 -0.57 . . 

5 -0.53 -0.47 . . 

6 -0.39 -0.42 . . 

7 -0.60 -0.56 -0.65 . 

8 -0.57 -0.55 . -0.56 

11 -0.16 -0.21 -0.22 -0.25 

Winners & Losers 



establishing a normative framework for understanding student growth,  and anchoring  
that framework to performance standards 

Student Growth Trajectories & Projections 



Based on actual data, how many kids move from Level 1 to Proficiency? 



Along with the SGPs,  the R Package creates a "Catch Up/Keep Up" Statistic 

* lifted from a presentation out of Washington State 

* 





SGPs, Gr. 3 to Gr 5, Fall 2009 to Fall 2011 
 
 
 
 

 
 

CATCH_UP_STATUS Frequency Percent 

Catching Up: No  6,593 82% 

Catching Up: Yes 1,486 18% 

SGP "Catch Up" Metric 

 Students with scores gr. 3 2011 MEAP through gr. 8 2015 M-STEP, N =23,339 
    -- 52% Proficient – based on the "new" cut scores (I re-set for the prior years) 

(3165 of the kids Not /Partially Proficient in 2011 were Prof in F09 or F10 – they are given a "Keep Up" Status)   

Grade 5 Students, CATCH_UP STATUS, 2011_2012 
 (Not /Partially Proficient,  F09-F11) 



How many kids, classified in gr. 5 as  Not Catching Up did, indeed, catch up? 

Gr 8 Proficiency N PCT 

Prof   (level 3 or 4)   487 7% 

Not Prof (level 3 or 4) 6106 93% 

Students Classified as "Not Catching Up" (N = 6,593) 

Gr 8 Proficiency N PCT 

 Prof (level 3 or 4) 235 16% 

Not Prof gr 8 (level    1251 84% 

Students Classified as "Catching Up" (N =1,486) 

SGP "Catch Up" Metric 

How many kids, classified in gr. 5 as Catching Up did, indeed, catch up? 

Looking at Students' Proficiency Status  
on  Grade 8 Spring  2015 M-STEP Test: 



Who has a greater probability of being proficient,  
those who were "catching up" or those who weren't? 

Probability of Gr. 8 Proficiency, based on Gr 5 Scale Score (percentile) 
and Gr 5 "Catch Up Status" (YES or NO) 



SPGs – Estimating Student Level Error 
 

• M-STEP w/three prior years (gr 5 to gr 8): MEAP Fall 2011 -->  MEAP Fall 2012 -->  
MEAP Fall 2013  --> M-STEP Spring 2015 

• Genesee, Oakland, Ottawa, and Lapeer ISD Student Data 
        (20,217 8th Graders) 
 

 
Simulation, 500 iterations: 
 - Within each iteration,  for each student, for their Fall2011, Fall 2012 
MEAP, Fall 2013 MEAP, & Spring 2015 M-STEP score: 
 -- > Scale Score + (StandardError*Random Normal Variate) 
 
data mtA; set GEN_LAP_OAK_OTT;   

where grade_Sp15 = 52015 = ; 

if gr_Sp15 - gr_F13 ne 1 then  delete;   

if gr_F13 - gr_F12 ne 1 then mathss_F12 = .;  

if gr_F12 - gr_F11 ne 1 then mathss_F11 = .;  
 

%macro x; 

%do i = 1 %to 500 ; 

data MT&i;  set mtA;      

ss_yr1 = int(mathss_F11 + (rannor(0)*mathssse_F11)) +[other stuff];  

ss_yr2 = int(mathss_F12 + (rannor(0)*mathssse_F12)) +[other stuff]; 

ss_yr3 = int(mathss_F13 + (rannor(0)*mathssse_F13)) +[other stuff]; 

ss_yr3 = int(mathss_Sp15 + (rannor(0)*mathssse_Sp15)) +[other stuff]; 

run;  

%end; 

%mend; 

%x; 

plus some other stuff to keep the 
correlations, between yrs., the same 



Distribution of Estimated Student-Level SGP Standard Errors 
(Genesee/Lapeer/Oakland/Ottawa County Students) 



 

 

Single Student  - Estimated Student Growth Percentile Probability Distribution 

5             40                                              24                 68                                                 65          94 

|-----------------------------------------  (90% Confidence Intervals)  ------------------------------------| 



Single Student  Example 
- Student Growth Percentile w/ 90% Confidence Interval  

*distribution free 

Scale Score  
Percentile Ranks 



The black star in the figure is at the center of the student distribution  for an effective teacher in a disadvantaged 
school (his students’ true SGPs are greater than average, centered at 65). Because the school is disadvantaged, his 
students have low prior achievement that is centered at the 25th percentile of prior achievement. The bias in the 
SGPs for this teacher’s students varies, but it is centered at about negative 8 percentile points. 

The Impact of Measurement Error on the Accuracy of Individual 
and Aggregate SGPs (Ed Measurement: Issues & Practice, Spring 2015) 
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In this article Betebenner discusses the practice, in the Medical field, 
of: 

examining a child's height increase relative to the increases of similar 
children. 

 

And then proceeds to compare the measurement of height and 
weight of children over time with the measurement of Academic 
achievement: 

[SGPs allow you to] compare how the selected student’s current year score 
compares to the current year scores of those students with the same prior 

year’s scores—their academic peers. 
 

Primer on Student Growth Percentiles  
Damian W. Betebenner 

Back to Academic Peers 



When you see Growth Charts, aren't they always split 
into two? 



Academic Peers - Hi Poverty / Low Poverty  

MATH -  Gr 5 M-STEP SGPs 
      w/Gr 3 & Gr 4 MEAP 

• Genesee, Lapeer, Oakland, &  Macomb  & Ottawa ISDs 

                 -- HIGH Poverty (SCHOOL FR_LUNCH > 54%): N = 5672 

      -           - LOW Poverty  (SCHOOL FR_LUNCH  <20%): N = 5657 

What would SGPs look like, if we ran them separately 
for HI & LOW SES Students? 



Academic Peers - Hi Poverty / Low Poverty  

LOW POVERTY 1493 1502 1508 

ALL 1482 1492 1499 

HI POVERTY 1471 1476 1486 

What would SGPs look like, if we ran them separately for HI & LOW SES Students? 

Math, Grade 5, Median SGP X Spring 2015 Scale Score 

"Smoothed" 
Scale Scores at 
the 20th, 40th, 
& 60th SGP 



Academic Peers - Hi Poverty / Low Poverty  

HI POVERTY LOW POVERTY ALL 

SGP 
SCL 
SC 

 PTS 
CORR 

PCT 
CORR 

SCL 
SC 

 PTS 
CORR 

PCT 
CORR 

SCL 
SC 

 PTS 
CORR 

PCT 
CORR 

20 1471 9 20% 1493 17 38% 1482 13 29% 

40 1476 11 24% 1502 21 47% 1492 17 38% 

60 1486 14 31% 1508 23 51% 1499 20-22 44-47% 

What is the actual difference, in the number of items a 
student needs to answer correctly? 

Scale Scores, Raw Scores, and Percent Correct, by selected SGPs, 
for students in HI & LOW poverty schools, and for all students 

An additional thought: In grades 4-8, 30% of the kids got less than 1/4 of the 
questions correct – what does do to any type of "Growth" score? 
        --> should get better with CAT? 



Albert lives in a 28 room Victorian. He summers in 
the South of France, and has a live-in private tutor; 
both his older sister and brother attend an Ivy 
League school. 

Now, tell me again how Albert and Sally are "Academic Peers"? 

Sally lives in a one-room tenement house 
with her four younger siblings.  Her single 
mother works two jobs; Sally works after 
school to help support her family. 

SGPs are based on a student's rank, within the group of their Academic Peers 



Final Thoughts… 



The Upside and 

Downside of Student 

Growth Percentiles 
Edward Roeber 

Michigan Assessment Consortium 



What are Student Growth 

Percentiles? 

 Student Growth Percentiles or SGPs are one method 

used by states to measure the change in student 

achievement of students from one year to the next 

 This is probably the most widely-used growth measure 

in use at the state level across the country 

 Different approaches have advantages and challenges, 

but what is important is that users of them (such as local 

educators) understand these pro’s and con’s of each 



Different Growth Measures 
 Cross-sectional change – how did last year’s third 

graders do on the assessment this year? 

 Value tables – how many “Not Proficient” students last 
year have improved in performance and are no longer 
Not Proficient (i.e., Partially Proficient or Proficient)? 

 Value-added models (VAMs) – use students’ past 
performance (and taking into account relevant 
demographics) to predict what performance should be 
this year. Effectiveness is defined as the differences 
between predicted and actual performances 



Different Growth Measures 
 Student growth percentile – A calculation of how well a 

student did this year among all students who scored at 

the same level last year 

 This is a normative measure – half of the students 

(statewide) will show at or above average “growth,” half 

will be below average 



Where normative growth is 

used  



Advantages of SGPs 
 Each student is compared on growth to like-scoring 

students from the previous year 

 This “standardizes” the comparisons, since each student 

is compared to like-scoring students 

 Percentiles are a fairly easy metric for educators and 

parents to understand – ‘my child’s growth from third to 

fourth grade was above average’ 



Challenges of SGPs  
 So, what is wrong with SGPs? Why shouldn’t they be used? 

 First, It is easier to show changes in test scores at some locations 
on a score scale than others (i.e., different levels of score 
precision) 

 Second, SGPs are normative – the SGP ignores how much 
change should occur from year 1 to 2 

 If the average achievement in year 1 is not adequate, why are 
we satisfied with just being “above average?” 

 If the average change in achievement from grade to grade is 
not adequate, why would we be satisfied with “above average 
growth?” 



Challenges of SGPs  
 What else is wrong with SGPs?  

 Third, not all students scored at adequate levels on the 
assessment – some are partially proficient or even not 
proficient 

 Isn’t average growth really inadequate for Not Proficient 
students? 

 Wouldn’t we want more than ‘a year of growth for a year in 
school’ for these students? 

 Fourth, what about advanced students?  

 Wouldn’t even below-average growth still be adequate, 
because these students will still achieve at the Advanced 
level in year 2? 



Student Growth Percentiles 
Betebenner, D. (2009). Norm- and criterion reference student growth. Educational 

measurement: Issues and practice. 28(4). pp 42-51. 

Advantages 

 Based on “reality” 

 Conceptually familiar 

 Growth is independent of 
status. 

 Many states are using 
student growth percentiles in 
some form. 

 Can be used to project 
growth 

Disadvantages 

 Requires LARGE data sets 

 Complex mathematics 

 Sparse N techniques 

 Quantile Regression 

 Transparent? 

 How does it fit in with a 

“criterion referenced” 

system? 



Jim Pellegrino’s Thoughts 
 

 

 

 

 ‘It makes no sense that we have invested so much time, 
energy, and resources in developing and using criterion-
referenced measures, and then use normative approaches 
to report the results from such assessments.’ 

DLM TAC Meeting, January 2016 



Alternatives to the SGP  
 The value table approach is one way to get standards-

based growth targets in school accountability 

 Michigan used such an approach several years ago 

 Another approach is to use standard setting 

methodology to set grade-to-grade growth targets 

 The advantage of this is that content specialists would 

have to wrestle with the issue of how much growth is 

necessary for students at different initial performance 

levels to become Proficient or maintain their Proficient or 

Advanced status  



Standards-Based Growth 
 In such a standard-setting process, panelists would look 

at what students can and cannot do who score at each 

performance level 

 They would have to consider what level of performance 

would have to be achieved by the following year to 

become Proficient or maintain Proficient or Advanced 

status 

 Psychometric specialists could help determine the 

scale-score “distance” 



Standards-Based Growth 
 Policymakers would need to determine how much 

ground per year non-proficient students would have to 

make up each year (in other words, how many years do 

these student have to become Proficient?) 

 Psychometric specialists could also calculate the 

probabilities of this amount of ground being made up in 

the time specified 

 The time could be constant, or could be varied, giving 

students who further from proficiency more time to get 

there 



Standards-Based Growth 
 The metrics used to measure growth ultimately focus on what 

we determine is success in education 

 Is success is defined as being “above average” or scoring at the 
99th percentile? 

 Assumes a “winners/losers” basis for educational outcomes 

 Teachers who teach “winners” are “effective” 

 Or, is success defined as mastering a body of knowledge and 
using this skillfully? 

 Assumes all students can be “winners” if their parents, educators, 
and the students work hard 

 Teachers who help most or all students succeed are “effective” 

 Metrics used are determined by our values, serving to 
reinforce them 

 


