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Teacher Hiring Data: 54-Pt Screening Rubric

Certificate and Education
Training

Experience

Classroom Management
Flexibility

Instructional skills
Interpersonal Skills
Cultural Competency
Preferred Qualifications

(Quality of Recom. Letters)

D APPLICANT - PRINCIPAL / SUPERVISOR SCREENING

T SCRERNER:

TOTAL SCREENING SCORE__40

Aim of the screening rubric: To predict teacher quality
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Ratings of Single Applicant (2008/09 - 2012/13)

Mean and range of ratings
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Applications ranked by average total score

Are the ratings consistent?
Patricia Martinkova (patmar@uw.edu) HLM for Assessing Inter-Rater Reliability JSM 2015, August 10 6 /28



1. Introduction 2. Inter-Rater Reliability (IRR) 3. Hie c JE ions for Validity

Ratings of Single Applicant (2008/09 - 2012/13)

Mean and range of ratings

40 a0
| |

[z aleRa oPea Ta)
o

Total score

10

Applications ranked by average total score

Are the ratings consistent?
Patricia Martinkova (patmar@uw.edu) HLM for Assessing Inter-Rater Reliability JSM 2015, August 10 7 /28



1. Introduction 2. Inter-Rater Reliability (IRR) 3. Hierarchical models 4. Implications for Validity 5. Conclusion

Ratings of All Applicants (2008/09 - 2012/13)

Mean and range of ratings

20 30 40 a0
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Total score
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Applicants ranked by average total score

What is causing the inconsistencies in rating?
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Teacher Hiring Data

3986 ratings (filled forms)
1 1 77 a ppl |Ca nts Histogram of number of screenings per applicant
o rated 1-25 times

600

e rated for 1-17 schools g §
e internal and external e 8
@ by 141 raters )
o rated 1-99 times umber ofscreenings per applicant
° rated appllcants fOr 1_8 Histogram of number of screenings per rater
schools
@ at 54 schools -
e elementary, middle, high g=s

for 526 job openings e

1
0 20 40 60 80 100

e 15 types of classroom jobs
o Grade teacher, Math, English,
Science, Social Studies, ...

number of screenings per rater
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Aims of this Study:

1. Estimate: Enumerate the inconsistencies

o Inter-rater reliability (IRR)
e Account for different schools, different job openings, ...
e Compare IRR for subcomponents

2. Test: What is driving the inconsistencies in ratings?

e School-applicant matching effect? Job-applicant matching effect?
o Is IRR smaller in external applicants?
e Is IRR smaller in some job types?

3. Implications: What is the impact of averaging ratings of more raters

e How average of higher number of raters increases IRR
e How higher IRR increases predictive power
(measured by teacher value added)
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Classical test theory model

o Classical test theory considers subject with a given true score
@ Measurements of the true score are imprecise

@ Assume simple model

Yj=n+Ai+Bi+ej (1)

Y observed ratings

1 overall mean

w+ A; ~ N(u,03) applicant’s true score
B; ~ N(0,0%) rater effect

ejj ~ N(0,02) random error

Ai, Bj and ej; uncorrelated
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Inter-Rater Reliability

Reliability is generally defined as

variance of true scores

reliability = -
variance of observed scores

Applications ranked by average ot score

® In model (1) Yjj =p+ A+ B + ¢

Inter-rater reliability:

2
o
R=— é 2
op+og+os

Note: this is just the intraclass correlation coefficient

e R €[0,1], low values mean a lot of measurement error
o No universal heuristics, in high stakes testing R > 0.8 recommended
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Inter-Rater Reliability: Why it Matters

Low reliability implies:

@ attenuation of correlations:

cor(Ay + B1 + e1, Ay + Ba + €) = cor(A1, A2) vV RiRe

@ higher standard error of measurement
@ wider confidence intervals

@ less powerful hypotheses tests

Reliability of aggregates (average of J raters) is higher:

2
A
o3 +o%/d+02/J

Ry, =
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Inter-Rater Reliability: Estimation

Traditional methods (balanced designs needed):
@ correlation-based
o ANOVA-based

Our approach: More flexible estimation using hierarchical linear models
@ restricted maximum likelihood using 1me4 in R
@ parametric bootstrapping using bootMer
@ model selection using BIC
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Inter-Rater Reliability across Schools

@ Model 1: applicant and rater effect only

Yijk = p+ Ai + Bj + €

e inter-rater reliability across schools: Ry =

Mean and range of ratings

Total score

Applications ranked by average tofal score
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1. Introduction 2. Inter-Rater Reliability (IRR)

Inter-Rater Reliability within Schools

@ Model 2: applicant differently suited for given school k
Yijk = p+ Ai + Bj + ASik + ejji (2)
oatois

e inter-rater reliability within schools: Rjer = ey wwes

Mean and range of ratings for given school

Total score

Applications ranked by average total score
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Inter-Rater Reliability within Job Openings

@ Model 3: applicant differently suited for given job opening /

Yij = p+ Ai + Bj + ASic + Adir + eijju (3)
. . age . . . . . o‘i+o‘is+af\1
o inter-rater reliability within job openings: Riyter = .

Mean and range of ratings for given job

Total score

Applications ranked by average total score
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Hierarchical Models: Model Comparison

Model Description df BIC
Model 1  Applicant and Rater effect only 4  20722.08
Model 2  Applicant:school interaction 5 20616.94
Model 3  Applicant:joblID interaction 6 20592.74

Inter-Rater Reliability by Model Type

)

)

Inter-Rater Reliability
1
——+

2 3
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1

mN O E Ty Eogmmofm G Ga GO0 ETES

—+— Across Schools —+— Within Schools
Within Job Openings

Conclusion: Applicants’ qualities are school and job specific.

Patricia Martinkova (patmar@uw.edu)

JSM 2015, August 10

20/ 28



1. Introduction 2. Inter-Rater Reliability (IRR) 3. Hierarchical models 4. Implications for Validity

Inter-Rater Reliability of Subcomponents

Instructional Skills

Inter-Rater Reliability by Model Type . ] 11 LTI T

Inter-Rater Reliability

Ranked Appiications
=9 }
Cultural Competencies

T T T T T T
Totsl CE  Tmg. Ex ngm. Flex.  Instr.  Intrp.  Cultl. Fref Qual.
° i %ogmponen S "
—+—— Across Schools —+— Within Schools Ranked Appiications

Within Job Openings

@ For all subcomponents, the applicant qualities are school specific.
e For some (e.g. Pref. Qual) also job-specific.
@ Some subcomponents are less reliable than others.
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Difference in IRR between groups: Internal vs. External

@ Model 4: group effect, variance components vary by group

Y,jk/ =+ wiBar + wjAoi + (1 — w,—)Al,- + ... (4)
Inter-Rater Reliability by Applicant Type

T T T T T T T T T T
Total CE Trng. Exp. Mi Egm Flex. Instr. Intrp. Cultl. Pref Qual.
omponents

‘—0— Internal Applicant ~——+— External Applicant ‘

@ These models provide better fit (BIC) for all subcomponents
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Increasing IRR and Implications for Predictive Power

Increasing reliability by averaging ratings:
@ IRR can be increased by averaging higher number of raters (J=2, 3)
@ Two raters enough to raise IRR to 0.65 on some subcomponents
(Experience, Instructional, Pref. Qualifications)

@ Three raters enough to increase IRR to 0.80

Direct impact on predictive power of the rubric:
@ Predictive power measured by correlation with teacher value added
@ High reliability is necessary but not sufficient for high correlation
w/ VA (Instructional vs. Management)
@ Averaging ratings of two raters increases correlation of about 20%
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5. Conclusion

Teacher Hiring Data: Questions and Answers

@ What drives the inconsistencies in ratings?
e Applicant’s qualities are school and job specific.

@ Are ratings more consistent in some items?

e Ratings seem to be more consistent for some better defined items
o Optimal weighting of items might be determined.

@ Are the ratings more consistent in some types of screening?

e Ratings in some subcomponents are more consistent in internal
applicants

@ How big is the impact of inconsistencies in ratings on ability of
ratings to predict subsequent teacher quality?

e Adding one rater would lead to increase about 20% in correlation with
value added
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Conclusion

o We suggest using HLM for more flexible estimation of inter-rater
reliability
o Restricted maximum likelihood with 1mer in 1me4 in R
e Parametric bootstrapping with bootMer in 1lme4 in R
o Model comparison using BIC

e Interaction terms to test for applicant-school matching effect and
applicant-job matching effect
(IRR within schools, IRR within job openings)

e Random slopes to test for differences in variance components for groups
(different IRR for internal and external applicants)

@ Possible further steps:

o Ordinal models for subcomponents
e Accounting for correlations between subcomponents
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Thank you for your attention!
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