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About the Project CALDER

#CALDER2015

Applicants at the Doorstep: Improving Hiring Practices through a
Better Understanding of the Link between Applicant Information
and Teacher Quality

Institute of Education Sciences funded project September 201 3-
September 2015

Researcher-Practitioner Grant Program

Advance the relevance and usability of education research for the day-to-
day work of education practitioners and policy makers

Build research capacity in practitioner settings and support the use of
rigorous research-based evidence in decision-making

Foster greater use of state and district-level administrative data for
education research
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What Is Known About Applicant
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Selection Tools & Teacher Hiring? CALDER

#CALDER2015

Some evidence suggests value in use of structured selection
protocols (McDaniel, Schmidt, & Hunter, 1988)

Mixed evidence about whether school systems hire the best
available applicants (Ballou, 1997; Boyd et al., 2011, 2013;
Hinrichs, 201 3)

Rockoff et al. 2011 is probably the most comprehensive study: some
non-traditional information has been shown to be modestly
predictive of teacher quality

“...districts may be able to gain some traction in selecting
more effective teachers by using broader sets of information
during recruitment...the variation of predicted value-added
with an expanded set of data on new teachers has only about
12 percent of the variance of the expected distribution of
teacher effectiveness.”
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Focus of this Study CALDER
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Analysis of the relationship between two teacher selection rubrics

used during the teacher hiring process in Spokane Public Schools
(SPS) and three teacher outcomes:

1.  Value-added measures of effectiveness
2. Teacher absence behavior
3. The likelihood of attrition

We observe all applicants:

- Allowing for assessment of applicants hired into non-SPS WA
public schools

- Allowing us to see if the rubric distinguishes between teachers
SPS wants to hire and those SPS doesn’t

1@ AMERICAN INSTITUTES FOR RESEARCH®
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Quick Questions and Answers

Are the screening instruments associated with...

Teacher value added? Yes, one SD increase (7-8 points out
of 60) in 60-point screening instrument associated with 0.06
SD increase in math, marginally significant 0.03-0.04 SD
increase in reading

Teacher absences? No, not even close

Teacher attrition? Yes, one SD increase associated with 3 %
point decrease

21-point score is less significant, but still has some predictive
power

There are some ways to improve the rubrics and their use

1@ AMERICAN INSTITUTES FOR RESEARCH®



m

iikk
Data Overview CALDER
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Spokane Public Schools: applicant profile data, screening scores,

record of job applications and status, and teacher absence data
from 2008-09 to 2012-13 SYs (4 years of applicant data)

Washington State OSPI

S-275 personnel records for certificated public school positions
PESB certification and licensure exam records

Core Student Record System: student achievement, demographic and
assignment information

NCES: school and district-level data

WSIPC: teacher absence data for other districts (date and type)

AMERICAN INSTITUTES FOR RESEARCH®



The Applicants We Observe
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Screened on Screened on 60-
21-Pt Rubric Pt Rubric
3,946 1,707

Interviewed Hired by

i Not hired after 60-Pt 1,169

Y 2
bt i WM
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21-Point Pre-Screening Rubric

Applicant Name: Position: CERTIFICATED CA I- D E R
PID

Date: HR Official: Angela R Brown #CALDER2015

NEW / RESCREENING / CORRECTION Delete previous screening (if appl.). YES / NO

HUMAN RESOURCES PRESCREENING

+ennnr ey ar . LT a R R R R TR L LS

DOES APPLICANT MEET BASIC QUALIFICATIONS FOR THIS POSITION: YES / NO

Notes: —
1-2 Some evadence to suppoet dus as an ares of strength
3 -4 Satfactory evidezce % support thas as a area of strength
5~6 Stremg evidence to suppost this as 2x area of strength
EXPERIENCE relatad to position 1 2 3 4 5 6
Notes:

Look fors. years of expenence, type of experience, type of school/district, gaps in teaching experience

DEPTH OF SKILLS relatad to position 1 2 3 4 5 6
Notes:

Look fors: evidence of strong content knowledge, strong classroom mamagement, differentsates mstruction, engages
parents/families, strong rapport with students and colleagues, commmtment to the school as a community, socially just
practices, experience with diverse student populations, makes learning relevant. engages students in active leaming,
elem level currently seeking those with expenence using Fosnot, Calkins, GLAD strategies. Response to Intervention

QUALITY OF RECONMMENDATIONS 1 2 3 4 5 6

Notes: X158= 15 3 45 6 13 ?
Look fors: all ttems noted m above categones, does wnter recommend/'strongly recommend, personal or professional
recommendation. does the writer regulasly evaluate teachers (preference of letter from principal. asst principal,
mstructional coach, supt)

TOTAL:

QUALIFIED TO SUBSTITUTEINTHISAREA: YES | NO / NA

7 Other Notes:

111i AMERICAN INSTITUTES FOR RESEARCH"
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54-Point Screening Rubric

CERTIFICATED APPLICANT - PRINCIPAL / SUPERVISOR SCREENING

APFLICANT NAME:

Job # ! Position Title:

Sereensd by

SCREENING TOTAL: 54

DATE:

RATING
1]

i1-
SCREENING CRITERIA F-& Srong svidence fo snpport i3 a3 an eneg of arength
# -4 Sansfrerory evidence ko rippord shic ac o ares of sremgrh
1 -2 Soms evidence te suppart this az am area of srenprh

NOTES

CERTIFICATE AND EDUCATION

Note completian of convse of stud); cermfeare hald (ourrens or pendimg); edvcarion

Washingion State Certificate | Yes ! Mo

Required Endorsearent|  Yes /Mo

Ratmg(1-6) 6

TRAINING

Loak far qualry, depoh and leval af eomdidmeas addintanal matwimg relmemg to the pasiran

Rame(l-6)] 6

EXPERIENCE

Noie degroa o which operience supporls e pradicilon of suecess mr_:r._':rmen.umbfrq?
vaws. d begremg condidmie cowld be rated kighly

Rame(l-6)] 6

CLASSROOM MANAGEMENT

Look for speciic reafemamcas to meccasgl sranagiar. TRz may moi mean quier and ardarly
bt planmed and directed. Effectively hendles large Small or etinicellysocioacomamic aify
drrarse groups; devainps rowtees and procedures f0 mereres lammwmg, astablizhar clam
paramiers, o regponds aprroprimll.

Rauing (1-6) &
Note milniple endorsamany, AEWIY, coachmg oreesis, Sidar, burdme or @i, or
FLEXIBILITY comunmily sipport.  Willlg fo fearm mow conceps and procedures, siceosgflilly feechas o
vrTety of assprments, aieciively uses warians ferckorg shles.
Ratmg (1-6) &

INSTRUCTIONAL SKILLS

Loak for specific references in suppord of skl in this mrem — plans, feplawents, evalvates,
makriar to sandanrs, cramrvd, mmitple appreachas, moenitors and adises, vser ewltenally
rarpenshve Stranagies appropriane o age, backgreund drd Wiended laarming of Shidene,

Ramg(1-6) 6

INTERPERSONAL SKILLS

Dvalops and manmiaing giective workamg nelationshies with dverse sapl stedens,
parentigrardlims, amd commwunin.

Ramg(1-6) 6

CULTURAL COMPETENCY

- far spechlc refemances to mccesstil sraregkas for inldeg md mamrsrmg a
belmifonstip with eoch smdant and rhatr gy, This mry sot be explicetly memitaned, Bur the
Voliowilng srrargles offer seme avidance of cultural companancy. speciic nsructional

Faregles proniding aool SRIdenT OOESE 10 4 FZAFOUS srricuim, DRelsiverespaogtl
mewage whowt sanders and fmilies, @ baliaf thad oll chtidren con echieve ar high fovels.
braminian O confTict Fesolwon rasiarerhe practices, specile fnsracromal Sraneghes By
piezrmimg ey rerponsive marertels wiich ore plso rgorons, o auprarian
I EMGENTS DT MRl Wark with diverse popadarions. Node relavanl Iraliiig, cowrse
ok awefrors: Boat rirles Nsted,

Ruing(l-6)] @

PEEFERRED QUALIFICATIONS AS
INDICATED OX POSTING

Ruing(1-6) @

el
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Pair-wise Correlations of Applicant Screening
Rubric Total Adjusted Summative Rating and

Individual Components

#CALDER2015
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CALDER

21-Point Pre-Screening Rubric

60-Point Screening Rubric

m

Total Exper. Skills Rec's | Total Cert. Train. Exper. Class. Flex. Instr. Interp. Cult. Pref.
21-Point Pre-Screening Rubric
& P Total Summative
L2065 Rating 1.00
% %‘E é Experience 0.57 1.00
% @ - § Skills 0.83 0.37 1.00
Recommendations 0.86 0.22 0.71 1.00
60-Point Screening Rubric
@ Total Summative
é Rating 020 0.15 0.21 0.15| 1.00
é_ Certificate & Edu. 0.03 0.05 0.02 0.03 | 041 1.00
8 Training 0.13 014 013 0.09 | 072 021 1.00
2 Experience 029 030 0.13 013|075 025 0.62 1.00
-n?:: Classrm. Mgmt. 021 008 024 0.18 | 077 021 044 049 | 1.00
2 Flexibility 0.16 0.07 020 0.13|079 023 047 051|072 1.00
% Instructional Skill 0.23 0.13 0.24 0.17 | 0.83 021 055 0.60 | 0.74 0.69 1.00
5/)3 Interpersonal Skill 0.19 0.09 0.22 0.16 | 0.79 025 045 050 | 0.66 0.73 0.69 1.00
'% Cultural Comp. 011 009 011 010|068 014 046 045|049 053 052 0.56 | 1.00
% Preferred Qual. 0.03 003 004 003|062 024 043 042 042 036 038 034 032 1.00
Letters of Rec. 0.11 0.02 0.11 0.08 ]| 044 008 0.18 0.24 (024 031 033 034|025 0.21

AMERICAN INSTITUTES FOR RESEARCH’



Summary Statistics of Input Variables by m
Progression through Hiring Process CALDER
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21-Pt Pre- 60-Pt
Screening Screening Hired/ Hired
All Summ. Rating Summ. Rating Interview Offered Elsewhere
Total Observations 4,215 3,946 1,707 1,236 538 496
Total Proportions 1.00 0.94 0.40 0.29 0.13 0.12
Applicant Information
Certificated Employment
Experience in Year Applied
No Experience 0.83 0.84 0.69 0.63 0.49 0.53
SPS District 0.09 0.22 028 C 043 D 003
Other District 0.07 0.07 0.09 0.09 0.08 0.44
Calculated Experience 3.18 3.22 3.85 3.70 3.23 4.41
Student Teaching in SPS? (Y/N 0.37 0.40 0.42 0.29
21-Point Pre-Screening NA 16.10 16.99 17.16 17.27 16.46
Rubric Summative Rating (2.38) (2.22) (2.20)  (2.20) (2.24)
60-Point Pre-Screening NA NA 41.31 43,60  45.61 40.09
Rubric Summative Rating (7.29) (6.13) 5 (6.76)
WESTB Average (Standardized 0.07 0.03 002 (002 ) -0.04
over state) (0.75) (0.75) (0.74) (0.75)  (0.70) (0.75)

1@ AMERICAN INSTITUTES FOR RESEARCH®
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Overview of Empirical Approach CALDER
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Estimate relationship between screening instruments
and teacher effectiveness in two steps:

1. Estimate basic value-added models (covariates include
prior test scores, student covariates, etc.)

2.  Regress value added measures against screening scores
(21- and 60-point scores, and various subcomponents)

- Supplemental models account for sample selection

Estimate logit models of 1- and 3-year attrition
probabilities

Estimate linear models of days absent/year (&
Monday and Friday absences)

AMERICAN INSTITUTES FOR RESEARCH®
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Predictors of Teacher Outcomes
Tz |
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______ Math | Reading

Panel A

School FE School FE
(Specification 1) N = 220 (184 clusters) N =229 (189)
. 0.032 0.022 0.024 0.016
21-Point Score
(0.022) (0.019) (0.015) (0.018)
(Specification 2) N=152(127) N=151 (126)
&k
60-Point Score 0.064 0.039 0.033 0.048
(0.028) (0.031) (0.025) (0.029)
Panel C: District Attrition
School FE School FE
(Specification 1) N = 453 (335) N=1,210(617) N = 1,020 (545)
. 0.416 0.263 -0.019* -0.018
21-Point Score
(0.300) (0.326) (0.011) (0.013)
(Specification 2) N = 287 (213) N =1,265(633) N =1,063 (558)
. -0.083 -0.050 -0.030%** -0.037%##*
60-Point Score
(0.508) (0.626) (0.011) (0.014)

1@ AMERICAN INSTITUTES FOR RESEARCH®
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Value Added Findings: Math CALDER
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=5 -
] Mean difference 0.238%**
/SD of student achievement
=
C o4 o &
@
O T
O -
-2 0 2 1
Math Value-Added

Math Value-Added for 60-Point Bottom Quartile
——————— Math Value-Added for 60-Point Top Quartile
Bottom Quartile Mean

Top Quartile Mean
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Value Added Findings: Reading CALDER

#CALDER2015

‘q' ]
s
Mean difference 0.130%**
= SD of student achievement
w ™,
_ ™~ N,
E N
' R

- 0 ] 1
Reading Value-Added

Reading Value-Added for 60-Point Bottom Quartile
——————— Reading Value-Added for 60-Point Top Quartile
Bottom Quartile Mean

Top Quartile Mean
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For Some Perspective

-0.031 = average for
teachers in 1%t year of

™
=

\ 4

v

teaching

CALDER
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0.049 = average difference
between 1%t-year teachers
and those with at least 4
years of experience

+0.018 = average for
teachers having at least 4
years experience

m

Student Achievement in Standard Deviation Units

— — — Novice Teachers

Seasoned Teachers

AMERICAN INSTITUTES FOR RESEARCH®
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Absences Iﬂ:ﬂ
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=I
=
- <—— Mean difference -3.69
= days absent
=
w0t
C O T
L]
(I
z
'
-0 0 20 100
Yearly Absence Value-Added

— Yearly Absence Value-Added for 60-Point Bottom Quartile
——————— Yearly Absence Value-Added for 60-Point Top Quartile
— Bottom Quartile Mean

— Top Quartile Mean
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Cumulative Predicted Atirition

m

Attrition of Top /Bottom Quartiles

Cumulative Predicted Attrition from District
By Quartile of 21-Point Pre-Screening Rubric Rating

Bottom Quartile

RN

- N

Top Quartile

Years Since Hired

Baseline 1-year attrition: 0.183

Baseline 3-year cumulative attrition: 0.313

AMERICAN INSTITUTES FOR RESEARCH®
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Cumulative Predicted Atrition

CALDER
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Cumulative Predicted Attntion from District
By Cluartile of 60-Paoint Screening Rubric Rating

Bottom Quartile

AN

Top Quartile

1 z ) . 3 4
Years Since Hired
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Notes on Summative Results CALDER
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The 60-Pt score predicts large and significant effects for math
achievement and district attrition

Attrition results are similar if we instead look at attrition from the
building or the profession

Rubrics do somewhat better inside Spokane (as expected) and in
middle school

These results take the screening scores as they’re used — the current
system is capable of picking good teachers!

But...

Should we trust the results?

How could we improve the rubrics?

AMERICAN INSTITUTES FOR RESEARCH®
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Trusting the Results: Sample Selection FpE
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Potential problem: we observe those who work in WA
public schools (SPS and elsewhere), but not those who
end up elsewhere

- If there’s something different about the qualities of these
people that we can’t measure, this will bias our results

Sample Selection Correction model (Heckman, 1979)

- We need variables that teacher hiring, but not
performance: we use the quality of the competition,
arithmetic errors in computing the 21-point scores

- Selection models validate our findings

AMERICAN INSTITUTES FOR RESEARCH®
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Conclusions CALDER
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SPS’ hiring rubrics strongly predict student
achievement and teacher attrition; findings are robust
to sample selection correction

- Suggests potential for meaningful improvements in

teacher workforce and, perhaps, hints about teacher
preparation (e.g. classroom management findings)

There are ways for Spokane to improve the process
of scoring /use of the subcomponents such that the

relationship with the outcomes we assess is
strengthened

- Talking w/ Spokane about an experiment to test these

1@ AMERICAN INSTITUTES FOR RESEARCH®
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- BACKUP SLIDES

111i AMERICAN INSTITUTES FOR RESEARCH
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Practical Improvements on Rubrics (1) CALDER
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Scorers make procedural errors in scoring applicants

- Some subcomponents (Letters of Recommendation,
Preferred Qualifications) skipped entirely for all
applicants to a job

- Erroneous skipped or O-point subcomponent scores for
particular applicants

These issues could be avoided by better training or
clearer instructions on rubric administration

Or by a computerized entry system that doesn’t allow
errors

AMERICAN INSTITUTES FOR RESEARCH®
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Practical Improvements on Rubrics (2) CALDER
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Computerization could also help cut down on
arithmetic errors. We compare correctly added
subcomponents to reported totals

18.8% of 21-point scores are totaled incorrectly

Of these, 38% are addition errors
7% forget to multiply Recommendations by 1.5

56% make an error in multiplying

- 8-9% of 60-point scores have addition errors

Addition of decimal point for better differentiation

AMERICAN INSTITUTES FOR RESEARCH®
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Procedural Improvements on Rubrics CALDER
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Because teachers apply to many schools each year,
there is redundancy in scoring

- About five applicants per job, but 135 applications per
elementary job, 34 per non-elementary job

Have multiple raters on the 21-point rubric
(randomization of applicant to rater would allow
testing of rater effects)

If subcomponent scores are reliable and consistent
across jobs (research on this is coming down the pike)
and education levels, could save time by reusing all or
some scores

1@ AMERICAN INSTITUTES FOR RESEARCH®
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Where Do the Rubrics Predict Best?

#( ALDERZOI’

I T P A A
Readin Absences Atirition

(1) (2) (3) (4)
v 60-Pom’r Rubric 0.064** 0.039 -0.083 -0.030%**
é Summative Score (0.028) (0.031) (0.508) (0.011)
£ Observations 152 (127) 151 (126) 287 (213) 1,265 (633)
o
= R-squared 0.162 0.089 0.169 0.073
Inside Spokane
60-Point Rubric 0.068%** 0.032 0.236 -0.027**
Summative Score (0.033) (0.031) (0.555) (0.012)
o Observations 117 (94) 116 (94) 198 (146) 966 (469)
3 R-squared 0.115 0.099 0.191 0.158
o
: Outside of Spokane
& 60-Point Rubric 0.058 -0.024 10.606 0.018
Summative Score (0.047) (0.035) (1.119) (0.030)
Observations 35 (34) 35 (32) 89 (67) 299 (171)
R-squared 0.542 0.214 0.272 0.266

1@ AMERICAN INSTITUTES FOR RESEARCH®



Where Do the Rubrics Predict Best?
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CALDER
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Reading Absences District Attrition

2
o
£
o

n

=

o

n

60-Point Rubric
Summative Score

Observations

R-squared

Elementary School

60-Point Rubric
Summative Score

Observations

R-squared
Middle School
60-Point Rubric
Summative Score
Observations
R-squared

High School
60-Point Rubric
Summative Score

Observations
R-squared

MMM AMERICAN INSTITUTES FOR RESEARCH"

0.064%*
(0.028)

152 (127) @
0.162

0.044
(0.032)

114 (94)
0.079

0.084*
(0.049)
38 (34)
0.557

0.039
(0.031)

151 (126)
0.089

0.022
(0.027)
113 (93)

0.052

0.031
(0.056)
38 (36)
0.316

-0.083
(0.508)

287 (213)
0.169

-0.617
(0.595)

145 (106)
0.315

1.253

(1.172)

62 (47)
0.418

0.599
(0.866)

80 (63)
0.214

-0.030%**
(0.011)

1,265 (633)
0.073

-0.016
(0.014)

711 (348)
0.066

-0.062%*
(0.027)
204 (109)

0.246

-0.032
(0.028)

314 (174)
0.164



Data Collected During Application Process CALDER

Table 1. Teacher Applicant Data

Applicant Background

Applicant Experience

Application Date
Full Name
Employee ID
Address

Overall GPA
Race/Ethnicity
Degree Type
Degree Major
Degree College
Degree Date
Degree Start Date
Degree End Date
Certification Area
Certification Field
Certification Type
Certification State

Pre-Screen Score (21 Pt Rubnc)
Screening Score (54 Pt Rubric)

Student Teaching Experience

Start Date

End Date

State

District

Subject

Title | Funded? (Y/N)
Teaching Experience

Start Date

End Date

State

District

Fosition Title

Subject

Reason Left
MNon-Teaching Experience

Start Date

End Date

Company

Title

Hours

City

State

Reason Left

Note: The applicant data accommodates multiple degrees, student teaching experiences,

teaching experiences, and non-teaching experiences.

1@ AMERICAN INSTITUTES FOR RESEARCH®
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21- and 60-Point Rubrics Together  Hbee
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T e | Reedng
Panel A
School FE School FE
(Spec. 3) 21- and 60-Point Scores N =130 (106) N = 128 (104)
21-Point Score 0.016 0.014 0.029 0.015
(0.025) (0.028) (0.021) (0.028)
60-Point Score 0.030 0.000 0.003 0.008
(0.035) (0.039) (0.032) (0.044)
Panel B: Annual Absences Panel C: District Attrition
School FE School FE
(Spec. 3) 21- and 60-Point Scores N = 1,092
N = 272 (205) (560) N =912 (491)
- : ek _
21-Point Score 0.415 0.138 0.026 0.023
(0.699) (0.713) (0.012) (0.015)
60-Point Score -0.126 0.146 -0.027** -0.032%**
. (0.534) (0.654) (0.013) (0.016)

1@ AMERICAN INSTITUTES FOR RESEARCH"



Errors and Competition as Hiring

Predictors CALDER

Placebo (Hired
Elsewhere)

0.028***
0.008%***
(0.001) (0.008)
Excluded Variables:
sk 0.002
Error in Teacher’s Favor SolA

(0.002) (0.017)

21-Pt Screen _0.01 2% -0.005

Competition 0.002) (0.014)
Observations 41,866 (3,937) ¢ 18,236 (1,329)

F(Excluded Variables) 103.58%**%* 0.938

1@ AMERICAN INSTITUTES FOR RESEARCH®



Improving the Rubrics: Subcomponents

-t
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-l Math | Reading | Yearly Absences | _ District Atirition

d (0.020)
0.020

(0.019)

. 0.041%*
Recommendations (0.023)

Each coefficient is from its own regression

1@ AMERICAN INSTITUTES FOR RESEARCH®

N = 229 (189)

0.009
(0.015)
0.009
(0.014)
0.029*
(0.016)

N = 453 (335)

0.410%
(0.246)
0.102
(0.297)
0.186
(0.264)

N=1,210(617)

-0.075
(0.102)
-0.154*
(0.086)
-0.132
(0.094)
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Improving the Rubrics: Subcomponents

#CALDER2015

31
| Math | Reading | Yearly Absences |  District Attrition |
N=152(127)  N=151(126) N = 287 (213) N = 1,265 (633)

o . 0.025 -0.000 0.298 0.003
(0.040) (0.029) (0.549) (0.012)
0.062%* 0.040 0.150 -0.020%

(0.030) (0.025) (0.547) (0.012)

0.037 0.010 1.116%* -0.028%*
(0.034) (0.027) (0.453) (0.011)

0.131%* 0.043* -0.291 -0.025%*
(0.032) (0.026) (0.500) (0.010)

0.090%** 0.032 -0.175 -0.026%*
(0.032) (0.029) (0.602) (0.011)

m 0.059%* 0.033 0.410 -0.03 1%
(0.033) (0.026) (0.574) (0.011)

0.037 0.010 -0.553 -0.037%**
(0.037) (0.028) (0.474) (0.011)
0.016 -0.004 -0.004 -0.012
(0.026) (0.023) (0.477) (0.011)

o 0.028 0.041 0.369 -0.025%*
-0.062 -0.070%* -0.297 -0.009
(0.045) (0.023) (0.425) (0.013)

Each coefficient is from its own regression
MM AMERICAN INSTITUTES FOR RESEARCH”



Improving the Rubrics: Subcomponents

CALDER
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* Subcomponents reweighted to maximize outcomes

vonent Weights Which Maximize Correlation with Outcomes

Certificate & Education
Training

Experience

Classroom Management
Flexibility

Instructional Skills
Interpersonal Skills
Cultural Competency
Preferred Qualifications

60-Point Rubric Component Weights

Letters of

Recommendation

Coefficient of Weighted 60-Pt
Screening Score

Standard (equally)-weighted
Model Coefficients

1@ AMERICAN INSTITUTES FOR RESEARCH®

Math

Value-Added

0.109
0.102
o)
0.512
0
0.043
0.075
0
0.009

0.150

0.136**

(0.042)
0.064%*
(0.028)

Reading
Value-Added

0.139
0.127
o)
0.158
0.117
0
0.025
o)
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