Measuring growth in student
performance on MCAS:

The growth model
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Overview

e What Is growth? Why are we doing this?

e How do we measure growth for students
and groups?

e What have we learned so far?

e What will be available this fall?
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What Is growth?

e MCAS shows how each student Is achieving

relative to state standards

- Is John proficient in 6t grade mathematics?
- Cannot compare John’s scaled scores from year to year

e Growth measures change in an individual

student’s performance over time

- How much did John improve in mathematics from 5t grade to
6t grade?
e Did John improve more or less than his academic peers?

\o ssachusetts Department of
‘ ELEMENTARY & SECONDARY

EDUCATION


Presenter
Presentation Notes
Key points:
Because standards differ from grade to grade, so too does the relative difficulty of the MCAS, as well as how the test results are scaled.
Scaled scores cannot be meaningfully compared from year to year.
The growth model allows for meaningful and valid comparisons over time.  It works by comparing students to their “academic peers” (students with similar MCAS score histories).


Why measure growth?

e A way to measure progress for students at all
performance levels

- A student can achieve at a low level but still improve relative to his
academic peers

- Another could achieve well but not improve much from year to year

e Provides evidence of improvement even among
those with low achievement

e Glves high achieving students and schools
something to strive for beyond proficiency

\o ssachusetts Department of
‘ ELEMENTARY & SECONDARY

EDUCATION


Presenter
Presentation Notes
Key points:
Because the growth model compares students to others with similar MCAS score histories, students at all levels of achievement can show growth.
Students with high achievement can show low growth.  Students with low achievement can show high growth.
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Uses of growth data

Reconceptualizing performance
Performance = achievement + growth

ldentifying strengths and weaknesses in student
performance beyond traditional achievement data

Targeting assistance
Conducting program evaluations
Eventually, making accountability decisions
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Presentation Notes
Key points:
Growth adds another dimension to student performance.  Now we can determine:
how students are achieving compared to grade-level standards
How students are changing from one year to the next compared to their “academic peers”

This will allow all educators to identify strengths and weaknesses they couldn’t previously detect.
It will make it easier to target assistance to schools, programs, etc.
Growth may eventually be factored into accountability decisions (growth will be used this year in only one kind of accountability decision: determining Level 4 Schools).


Student growth percentiles

e Each student’s rate of change Is compared to
other students with a similar test score history
(““academic peers™)

e The rate of change Is expressed as a percentile.

- How much did John improve in mathematics from 5t grade to
6t grade, relative to his academic peers?

- If John improved more than 65 percent of his academic peers,
then his student growth percentile would be 65.
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Presentation Notes
Key points:
This is a verbal explanation of the student growth percentile measure. Visual and numerical examples will follow.
Note that similar test score histories does not mean the exact same test score history. 

If asked: Growth is calculated off of the raw score, not the scaled score.  Students with the same scaled scores may have had different raw scores.


Growth to grade 7: Three students
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Presentation Notes
Key points:
Gina scored 230 on the ELA MCAS in grade 5 in 2006, and 230 in grade 6 in 2007.  We looked at all the students who scored similarly to her to see how they did in ELA in grade 7. Some of those students’ scores dropped substantially, to Warning/Failing. Some students with this test score history get all the way up to Advanced. The typical kid (in the orange part of the triangle) improves a little. Note that this is real data, not projections – this is how kids with this test score history actually performed in 2008.

So what happened to Gina? In grade 7, Gina again scores 230.  However, look at the distribution of her academic peers.  Most of her academic peers scored higher than she did.  In fact, 65% of them scored higher than she did.  She outscored 35% of her academic peers.  Therefore, Gina has a student growth percentile of 35.

Without the growth model, it would seem as if a student scoring 230, 230, 230 is staying put...neither improving nor declining.  However, we can now see from the growth model that this student improved less than 65% of her peers.

If asked:
The SGP groups on the right define the meaning of the bands in the triangles. The top part of the triangle – dark brown – corresponds to the scaled scores for students who achieved 80th to 99th percentile growth. The next triangle corresponds to those with 60th to 79th percentile growth, etc.


Growth to grade 7: Three students
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Presentation Notes
Key points:
Harry scored 248 in grade 5, and 248 in grade 6.  He’s compared with all the students that demonstrated a similar pattern of scoring.
In grade 7, he scores 244, which doesn’t seem like a big dip in achievement.  However, look at the distribution of his academic peers.  Most of his academic peers scored higher than he did.  In fact, 75% of them scored higher than he did.  He only outscored 25% of his academic peers.  Therefore, Harry has a student growth percentile of 25.


Growth to grade 7: Three students
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Presentation Notes
Key points:
Ivy scored 214 in grade 5, and 214 in grade 6.  She’s compared with all the students that demonstrated a similar pattern of scoring.
In grade 7, she scores 226.  While she’s still in the Needs Improvement performance level, look at the distribution of her academic peers. She outscored 92% of her academic peers. Only 8% of her academic peers scored higher than she did.  Therefore, Ivy has a student growth percentile of 92.

214 to 226 seems like a modest improvement, but a growth percentile of 92 indicates that this student grew an unusually high amount between grades 6 and 7. Without the growth model, we would have known Ivy had made a big improvement, but we would not have been able to quantify how big it was.


Growth to grade 7: Three students
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Presentation Notes
Key points:
Each student has the exact same opportunity to grow at the 99th percentile and the 1st percentile.
Notice that the trend in the 40-60 range is pointing up slightly.  That indicates that the median student in grade 6 ELA tends to score a bit better in grade 7 ELA, no matter if they’re in the Warning, Needs Improvement, Proficient, or Advanced category in grade 6. 
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Growth to grade 7: Three students
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Presentation Notes
Key points:
This is a numerical representation of the graphical data we just showed.
The student with the lowest absolute score actually demonstrated the most growth (and vice versa).


Interpreting student growth percentiles

Gina’s SGP was 35. This means her SGP In grade 7
was higher than 35 percent of her academic peers

(and less than 65 percent).
- |Is that amount of growth typical?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of students
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Presentation Notes
Key points:
The growth measure is really just a number from 1 to 99, with higher being better. There are no definitions or criteria that tell us definitively how much growth is high or low; it’s just our own professional judgment. (This differs from MCAS performance levels, where professional educators have helped us define what it means to be proficient on each test.)

That being said, our guidance is that growth percentiles between about 40 and 60 are what we would call “typical.” Percentiles above 60 suggest high growth; percentiles below 40 suggest low growth.
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Key concepts

Growth is distinct from achievement
- A student can achieve at a low level but grow quickly, and vice versa

Each student is compared only to their statewide
academic peers, not to all students statewide

- Others with a similar test score history
- All students can potentially grow at the 15t or 99t percentile

Growth is subject-, grade-, and year-specific
- Different academic peer groups for each subject, grade, and year
- Therefore, the same change in scaled scores can yield different

student growth percentiles
The percentile is calculated on the change in

achievement, not the absolute level
- Differs from more familiar norm-referenced measures
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Presentation Notes
Key points are on slide. Additional points:
This is just another way of saying Performance = Achievement + Growth.
Often people think that students scoring in the high advanced category don’t have as much “room to grow” and therefore can’t show as much growth as lower performing students. But this isn’t true for this growth model; in fact, it’s one of the model’s advantages. Because we are comparing growth only among academic peers, all students can growth at the 1st or 99th percentile. This makes for a fairer comparison of growth up and down the achievement spectrum.
Because this is a relative / normative comparison, the amount of growth a student shows depends on the overall state pattern on the test. If 2008’s grade 6 class as a whole does better on the MCAS math test than the previous 6th grade class did in 2007, then 2008’s 6th graders will have to improve even faster to get the same SGP as last year’s 6th graders.
Most norm-referenced measures have to do with the level of a variable: a baby born at 8 pounds is at the 69th percentile for weight. But that’s not what this measure shows. The baby weight analogy would be: if a baby who was born at 8 pounds gains 1 pound in its first month, what percentile growth is that gain of 1 pound, given that the baby started out at 8 pounds?




Growth for groups

e How to report growth for groups of students?
- Districts, schools, grades, subgroups, classrooms

e Median student growth percentile

- The point at which half of the students in the group have a
higher growth percentile and half lower

e Growth distribution charts

- The percentage of students in the group growing less than,
similar to, or more than their academic peers
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Presenter
Presentation Notes
Key points:
Up to this point we’ve been talking about how to calculate growth for individual students, but often we’re more interested in growth for groups of students like schools or grades.
We have two measures of growth for groups
Median SGP, a measure of central tendency
Growth distribution charts, which show the spectrum / range of growth


Median student growth percentile

Last name SGP Imagine that the list of students to
Lennon 6 the left are all the students in your
th
McCartney 12 6% grade class. Note that they are

sorted from lowest to highest SGP.
Starr 21
Harrison 32 The point where 50% of students
Jagger ™ have a higher SGP and 50% have a
99 lower SGP is the median.
Richards A7
Crosby 55
Stills 61
Nash 63
Young 74
Joplin 81
Hendrix 88
Jones 95
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Presenter
Presentation Notes
Key points:
A reminder on how to calculate medians: sort student SGPs from lowest to highest and find the middle student.

More info: The class of students is all 1960s era rockers. “Jones” is Davy Jones.


S : : :
Using median student growth percentiles:

growth by achievement for schools
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Presenter
Presentation Notes
Key points:
It’s helpful to look at growth and achievement using a scatter plot.  Here, achievement (% proficient or advanced in ELA, 2009) is plotted against growth (ELA median student growth percentile, 2009) for a random selection of about 200 schools in the state.

There is a huge range of growth among schools at similar performance levels. For instance, among schools with about 30 to 35% proficient/advanced, one school’s median student grew at the 23rd percentile, while another grew at about the 70th. There is 

Note that about 2/3 of schools have median SGPs between 40 and 60 (the “typical” range). 




Growth distribution charts
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Presentation Notes
Key points:
Distribution charts tell you more than just where the middle of the distribution is – it tells you about how many kids are growing at very high and very low rates.
In a typical growing school, we’d expect 20% of students to exhibit growth in the bottom quintile, about 20% in the next quintile, etc.
Remembering that, let’s compare the Madison and Monroe schools – two schools in the same district with the same grade configuration. The Madison school is showing about typical growth – about 20% of students in each group. But the Monroe school shows much higher growth. 62% of Monroe students are in the top quintile for growth statewide. You’d only expect 20% of the students to be in that category, so they have 42 percentage points more students in the highest growth quintile than expected.




Rules of thumb

e Typical student growth percentiles are between
about 40 and 60 on most tests.

e Students or groups outside this range has higher
or lower than typical growth.

e Differences of fewer than 10 SGP points are
likely not educationally meaningful.
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Presenter
Presentation Notes
Key points:
Don’t make too much of small differences.


Growth model pilot

e Tested data, reports, and materials with nine
districts, April to July 2009

- Community Day Charter School, Franklin, Lowell, Malden, Newton,
Northampton, Sharon, Springfield, Winchendon

e Suggestions were incorporated into this fall’s
statewide rollout
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Presentation Notes
Key points:
From the pilot process we got a lot of insights into what growth looks like in districts, and we’ll share a few of those with you.


Math % proficient or advanced, 2008

New insights: Growth vs. achievement

Grades 4, 5, 6 mathematics - All elementary schools in one district
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Presenter
Presentation Notes
Key points:
This is a graph showing all the elementary schools in a real school district in Massachusetts. Look at the Y axis at their MCAS performance. If this is all the information we had about them, we’d think they were pretty low performing – their schools average about 40% proficient. 
But when we look at their growth, we can see that not a single one of their elementary schools had lower than typical growth – none with a median SGP less than 40. About half are growing at above typical rates.


New insights: Impact of a new K-5 curriculum
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Presentation Notes
Key points:
These charts show growth distributions in three grades within one district. Grade 4’s growth looks about typical, and grade 6’s is higher than average. But what’s going on in grade 5? Only 12 percent of their kids are in the top 20th percentile of growth. 
For us looking at the state level, we could calculate the numbers, but we didn’t know the story or explanation. But when we showed it to the superintendent, he immediately knew what had happened. They had implemented a new math curriculum that year, but rather than phasing it in, they implemented it in all grades at once. Therefore the 5th graders had only one year of the new curriculum, and when they got to the MCAS test, they clearly were confused. They hadn’t gained much over their fourth grade performance relative to others statewide, and you could see it in the growth data.


New insights: Changes in pilot districts

One discovered that its median student grew at

only the 15" percentile from grade 3 to grade 4
e Reconfiguring schools to avoid building transition in grade 4

One found that buildings with full-time math
coaches had stronger growth than buildings

with part-time coaches
e Revised coaching jobs to ensure full-time coverage

One implemented training on growth for all
principals district-wide
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Presentation Notes
Key points:
These are more examples of things pilot districts took away from their exploration of their growth data.


What data are available?

e Grades 4 through 8, ELA and mathematics
- 2008 and 2009

e Grade 10, ELA and mathematics (measures the
change from grade 8 to grade 10)

- Only available for 2009
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Presentation Notes
Key points:
Aggregate data on all these measures for schools and districts is available on the state’s Profiles website: http://profiles.doe.mass.edu/. School and district personnel have access to more detailed reports through the Data Warehouse.
Note that grade 10 growth is only available for 2009 because we didn’t have enough prior years of test data until that year. 
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Next steps

Data were released to districts on Oct. 2" in
the Data Warehouse

Public release of aggregate data on Oct. 27t

Web site, written materials, workshops, and
other communications and PD to help district
staff understand and use the measure
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For more information

Technical Questions (Accessing Data)

ESEdatacollect@doe.mass.edu
or
781-338-3282

Growth Data Interpretation Questions

growth@doe.mass.edu
http://www.doe.mass.edu/mcas/growth/
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