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Uvod
e

Projekty:
Fulbright-Masarykovo stipendium, 2013 — 14
Center for Statistics and the Social Sciences, University of Washington, USA

projekt ,,Generalizing psychometric frameworks for estimating the quality of
psychological, educational and health measurements*

Projekt financovany IES (Institue of Education Sciences)

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

Researcher — Practitioner grant (CEDR a skolsky distrikt Spokane, WA, USA)

Juniorsky projekt GA CR 2015 — 2017

,»Odhad psychometrickych vlastnosti jako souédst vyvoje prijimacich testd*



Uvod
e

Publikace

Goldhaber, Grout & Huntington-Klein: Screen Twice, Cut Once: Assessing the
Predictive Validity of Teacher Selection Tools. CEDR WP #2014-9

Martinkovd & Goldhaber: Improving Teacher Selection: The Effect of Intra-Rater
Reliability in the Screening Process. CEDR WP #2015-7

Martinkovd & VIckovd: Hodnoceni reliability znalostnich a psychologickych testd.
Informaéni bulletin Ceské statistické spole&nosti, 25(4), 2014, str. 1-15.

Prezentace
Association of Educational Finance and Policy (AEFP 2015), Washington D.C.
Joint Statistical Meetings (JSM 2015), Seattle



Uvod: DulezZitost pFijimacich Fizeni
e

P¥ijimaci Fizeni je klicovym momentem pro uchazece i instituci:
Kvalita uchazece ovliviuje kvalitu skoly a naopak

Stanovenim kritérii pro pfijeti vyviji skola tlak na kvalitu a
pripravu uchazeci



Uvod: Zaijisténi efektivity pfijimacich Fizeni
-

Zaijisténi co nejvétsiho poctu kvalitnich uchazecu

Vysokd validita hodnoceni

Hodnoceni dobfe predikuje budouci kvality uchazece

Vysoka reliabilita hodnoceni

Hodnoceni stejného uchazece pro stejny typ pozice jsou konzistentni

Strukturovanost
Dobre stanovend a popsand kritéria hodnoceni

Vicestupnové fizeni (pfi vysokém poctu uchazeco)



Uvod: Cile prezentace (osnova)

Pripadovad studie: strukturované vicestupnové vybérové fizeni na Z§/S§
v oblasti Spokane, USA

Prokazovani validity hodnoceni uchazeci

Pfedevsim s ohledem na pfidanou hodnotu ucitele (teacher value added)
Odhad inter-rater reliability hodnoceni ve slozitéjSich designech

Velké mnozstvi hodnotitell

Design neni vyvdazeny

Velké mnozstvi kovaridt, které mohou ovlivnit reliabilitu hodnoceni
Typ 3koly (ZS/SS)
Typ uchazeée (interni/externi)

Typ hodnotitele (zkuseny /nezkuseny)
Vliv reliability na validitu hodnoceni

Diskuse: moZnosti uplatnéni prezentovanych metod v CR
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Uchazedi
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(2,669)
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Uchazedi o uéitelské pozice v 3kolském distrikiu Spokane, 2008 /09 — 2012/13




54-bodova rubrika
I

* Vzdéldni a certifikaty
* Praxe (Training)
* Zkusenosti (Experience)
* Vedeni tfidy
(Classroom management)
* Flexibilita
* Instruktdzni dovednosti
* Interpersondlni dovednosti
* Kulturni kompetence
* Preferované kvalifikace

* Pozn.: V roce 2013 se objevuje navic
kritérium Kvalita doporucujicich dopisi

CERTIFICATED APPLICANT - PRINCIPAL / SUPERVISOR SCREEN

DATE: SCREENER:

Job #/ Position Title:

APPLICANT NAME:

RATING  (1-6)

5-6 Strong evidence to support this as an area of strength

3 - 4 Satisfactory evidence to support this as an area of strength
1 -3 Some evidence to support this as an area of strength

SCREE

ING CRITERIA

CERTIFICATE AND [

| Note completion of course of study, certificaie hetd {current or pending); «ducation
EDUCATION

Washington State Certificate. Yes /No |

es/No )

Rating (1 - 6) 4

Required Endorsement |

TRAINING | Look for qualtty, depth and level of candidates additional training relating o the position.
Rating (1 - 6) 4
s To7e degree (0 WHICH CXpeTTence Supports Ihe predichion o SUCCess ., ol Jusl the rumBber o] yeary, A BEgining
EXPERIENCE

candidate could be rated highly

Rating (1 - 6) 4

ri g = ST - = SR -
CLASSROOM MAN AGEMENT ‘wunm) hdndlt\largr small or uhmmumuu oeconomic ally diverse groups: rltwlnplmumrrundﬂmv.sdur'- i

increase learning, establishes clear . and responds approp

Rating (1 - 6) 4

oie mulliple endorsements, GCTvily, COGCNINg INTETests, STUaent, DUIAINE OF diStrict, oF community Support. Willing 10
fearn new concepts and procedures, successfully teaches a variely of ssignments, effectively uses various teaching

styles

FLEXIBILITY

Rating (1-6) 4

Jor SPRCIITC IeJerences in support o] SKill i ThIs Gred — plans, IMpIements, €valuaies, relales 10 STudents, creaive,

T
INST RUCTIONAL sKILLS ’mumprz approaches, momtiors and adjusts, uses culturally responsive strategies appropriate ta age, background and

intended learning of siudents.

Rating (I - 6) 4

INTERPERSONAL SKILLS

Develops and maintains effective working relationships with diverse staff, students, parents'guardians, and community.

Rating (1 - 6) +

Look fur specific references fo successful strategies for building and maintaining a relationship with each student and
their family. This may not be explicitly mentioned, but the following strategies offer some evidence of cultural
competency: specific mstructional strategies providing each student access to a rigorous curriculum,
individual and cultural differences (race, religion, sexual | inciusive/respectful language about students and families, a belief that ali children can achieve at high levels, mention
orientation, gender, abilities, socio-economic status, etc.) af conflict practices, specific ins strategies for culturaily responsive
and regular implementation of a trust-promoting materialy which are also rigorous, and appropriate statements aboul their work with diverse populations. Note relevant
inclusion. training, course wark,authors/book titles listed.

Rating (1 - 6) 4

CULTURAL COMPETENCY

A competency based on the premise of respect for

PREFERRED QUALIFICATIONS AS
INDICATED ON POSTING
Rating (] - 6) 4

L.uk for current leners of recommendaiion from most the most recent supervisor(s). Your score should reflect the
recency of the as well as the author of the letter. (Example: Are the letters fram peers or

LETTERS OF RECOMMENDATION ¢ il supervisors?)
Rating (1 - 6) 4

TOTAL SCREENING SCORE 40

CERT.SITESCREENINGFORM.XLS



Korelace, faktorovd analyza

4 — o3 Scree plot for the subject scores data
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- Validita vybérového rizeni

Goldhaber, Grout & Huntington-Klein: Screen Twice, Cut Once:

Assessing the Predictive Validity of Teacher Selection Tools.
CEDR WP #2014-9




Predikéni validita vybérového fizeni
-

Goldhaber et al. (2014) ukazuji, ze skére v rubrikdch je
asociovdno s

1. Pridanou hodnotou (Value-added) ucitele
2. Pravdépodobnosti zmény skoly
Z jednotlivych kritérii jsou prediktivni obzvlasté:

Vedeni tfidy, Flexibilita, Instruktdzni dovednosti, Vycvik

Analyzy zahrnuji uchazeée /uéitele, kteFi nebyli pfijati v distriktu
Spokane, ale byli prijati v jiném distriktu ve stdté Washington
Analyzy se vypordddvaiji s moznym vybérovym zkreslenim
(selection bias) pomoci tzv. instrumentdlni proménné

Chyby v souctech pouzity jako instrumentdlni proménnd



- Inter-Rater Reliabilita

Martinkovd & Goldhaber: Improving Teacher Selection:

The Effect of Intra-Rater Reliability in the Screening Process.
CEDR WP #2015-7



Hodnoceni Inter-Rater Reliability: Data
s

R = 100 uchazetid

Hodnoceno Hodnoceno Postoupilo k
Odpoveédeélo 21-bodovou 54-bodovou pohovortim -
i 5 : Piyjato
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(2.669) (2,433) (1.177)
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Motivace: (Ne)konzistence hodnoceni
e

Mean and range of ratings

50
I

40

Total score
an

20
I

10

Applications ranked by average total score



Motivace: (Ne)konzistence hodnoceni
e

Mean and range of ratings

50
I

a0 40
(a0 O D S0
o »

Total score

10

Applications ranked by average total score



Motivace: (Ne)konzistence hodnoceni
.

Mean and range of ratings

50

30

Total score
20
|

10

Applicants ranked by average total score



Inter-rater reliabilita: Struktura dat
X

3986 hodnoceni (vyplnénych formularo)

1177 uchazecu

hodnoceni 1-25 krat
hodnoceni pro 1-17 skol

interni a externi

141 hodnotitelv
hodnotili 1-99 times

hodnotili uchazece pro 1-8 skol
526 inzerdtd na 54 skoldach
ZS, SS
15 typd pozic (ZS: t¥idni, SS: matematika, angliéting, ...)



Inter-rater reliabilita: Cile
1

Odhad Inter-Rater Reliability

Globdlné, na urovni skol, na Urovni inzerdtu

Porovnat IRR pro jednotlivé komponenty

Testovat, co mUze zpUsobovat nekonzistence
Vhodnost uchazece pro danou skolu (resp. pro dany inzerdt)
Je IRR mensi pro externi uchazece?

Je IRR menéi pro SS neZ pro ZS?2

Implikace

Jak Ize zvysit reliabilitu pomoci promérovdni vice hodnotitelu

Jak lze zvysit predikéni validitu



Odhad Inter-Rater Reliability
-
Tradiéni odhady:

- Zalozené na korelaénim koeficientu nebo
- Lalozené na analyze rozptylu

- Vyzaduji vyvdzeny a pomérné jednoduchy design

Nd&s pristup:
- Hierarchické linedrni modely (modely se smisenymi
efekty) pomoci knihovny 1me4 v statistickém prostiedi R

- Odhady metodou rezidudlni max. vérohodnosti
- Parametricky bootstrap pro vypocet 925% konf. int. IRR

- Vybér optimdiniho modelu pomoci BIC



Odhad IRR: Nap¥Fi¢ skolami
N

Model:
Yij=,u+Ai+Bj+eij
Efekt uchazeg¢e  A;~ N(0, 0 %)
Efekt hodnotitele Bj~ N(O, O'é)
Néhodné chyba  e;;~ N(O, d¢)

Reliabilita:

variance skutecnych skoru of

celkova variance oi + 05+ aZ



Odhad IRR: Uvnitf jednotlivych skol
N

Model na urovni jednotlivych skol:
Yijk = U +Ai + B] +ASik + el-jk

Reliabilita:

variance skutecnych skori 0f + 0}

celkova variance oi + 05 +0ic+ 0



Odhad IRR: Uvnitf vybérovych rizeni
N

Model na urovni jednotlivych vybérovych fizeni (inzerdtd):
Yijre = u+A; + Bj + ASix +A4]y +eijn

Reliabilita:

variance skutecnych skéru o5 + 0fs + 04 )i

celkova variance 0; + 05 + 045+ a5 + 07



Total score

Total score

Total score

Odhad IRR na trech Urovnich

Mean and range of ratings for given job

40 50 GO
| | |

an
|

20
|

Applications ranked by average total score

Mean and range of ratings for given school

Applications ranked by average total score

Mean and range of ratings

a0 40 50 GO

20
|

Applications ranked by average total score

3. Uvnit¥
jednotlivych
vybérovych fizeni
(inzerdta)

jednotlivych skol

Inter-Rater Reliability
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Inter-Rater Reliability by Model Type

Cultl. Pref Qual.

Tatal CE Trng. Exp.

Instr. Intrp.
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—+—— Across Schools
——+—— Within Job Openings




Odhad IRR: Komponenty
e

Instructional Skills
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- Pro viechny komponenty jsou hodnoceni zdvislé na skole, ¢asto i na vyb. Fizeni
(posuzovdno dle BIC pro jednotlivé modely)

- Neékteré komponenty jsou min spolehlivé nez jiné
(napft. Kulturni kompetence vs. Instruktdzni dovednosti)



Co zpusobuje nizkou IRR?
e

Typ Zkoly: niZsi Inter-Rater Reliabilita pro SS

Inter-Rater Reliability by School Type
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Co zpusobuje nizkou IRR?
e

Typ uchazece: nizsi Inter-Rater Reliabilita pro externi uchazece

Inter-Rater Reliability by Applicant Type
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MozZnosti zvyseni inter-rater reliability

- Priumérovdni dvou a vice hodnotitelu

- Dva hodnotitelé staéi k zvyseni IRR na 0,65 u nékterych komponent
- T¥i hodnotitelé stadi ke zvyseni IRR na 0,80

- Trénink a certifikace hodnotitell
- Zverejnéni kritérii tém, kdo pisi doporucujici dopisy
- DdOvérnost doporucujicich dopist

- Priddni desetinného mista



PFimy vliv na predikéni validitu
-

- Vysoka reliabilita je nutnou podminkou pro validitu
- Kulturni kompetence

- Vyssi reliabilita nezarucuje lepsi predikéni schopnost

- Instruktdzni schopnosti vs. Vedeni tfidy (Classroom management)

- PrOmérovdni dvou hodnotitelu zvysi korelaci s pridanou
hodnotou ucitele (value added) asi o 20%



diskuse




Laveéry, diskuse
-

PFijimaci fizeni je klicovym momentem pro instituci i uchazece
Strukturované pfijimaci fizeni s jasné stanovenymi kritérii md potencidl
predikovat Uspésnost uchazece

Predikéni validita je Uzce svdzanad s konzistenci hodnotitelU (IRR)

 ewvrsy

K odhadu reliability ve slozitéjsich designech lze vyuzit hierarchickych

(smisenych linedrnich) models

Dalsi vyuziti:
Ustni pohovory a dalii hodnoceni v pfijimacich zkouskdach na VS
Observacéni hodnoceni uciteld, studenty, skol

Hodnoceni névrho projektd GA CR ai.



- Dékuji za pozornost!

Dotazy, ndméty?

martinkova(@cs.cas.cz

www.cs.cas.cz/martinkova



mailto:martinkova@cs.cas.cz
mailto:martinkova@cs.cas.cz
http://www.cs.cas.cz/martinkova
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- BACKUP SLIDES



Data Overview
1

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)



Table 1. Teacher Applicant Data

Data Collected During Application Process
.00

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 Rubric)
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.



