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Obsah prezentace
e

Kombinace dvou témat:

Validizace pfijimacich zkousek na |Iékarské fakulty

Validizace tzv. conceptual assessments (concept inventories)

V souhrnu: jak testovat znalosti co nejlépe



Prijimaci rizeni
-1l

* Klicovy moment pro studenta

* Klicovy moment pro instituci (Iékarskou fakultu)

R =Roughly 100 applicants

Screened Advanced to

Responded Screened with with 54-pt interview

to jl?b 21-pt rubric rubric (709) Hired by SPS
posting (2,433) 1,177) (374)
(2,669)

Not hired
after interview
(335)

Screened out Not interviewed
with 21-pt score after 54-pt score

(1,256) (468)
]

Hiring process in Spokane public schools, Martinkova & Goldhaber, 2015



http://www.cedr.us/papers/working/CEDR WP 2015-7.pdf
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zeni na lékarskych fakultdch

Inspirace ze zahranidi:

MCAT - Medical College Admission Test
(pfipravovany American Association of Medical Colleges)

UMAT - Undergraduate Medical College Admission Test
GAMSAT — Graduate Australian Medical School Admission Test



zeni na lékarskych fakultdch
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Inspirace ze zahranidi:

Rutinni komplexni systém pripravy pfijimacich zkousek
Design testu (blueprint): témata, typy Uloh
Pfiprava a ndslednd recenze polozek

Zabezpeceni polozek
Analyza testu a polozek ... KOMPLEXNI VALIDIZACE TESTU

Vyhody pro univerzitu i studenta
Jesté lepsi testovani a vybér studentu

Moznost vice terminUd, administrace



Validizacéni studie pfijimacich zkousek na LF

e
Stuka, Martinkova et al. (2012)

Predikuji vysledky v testu na 1. LF UK budouci Uspésnost studenta?

Usp&snost: dostudovéni LF do 7 let

Model, v némz Uspésnost zdavisi pouze na SS znamkach vysvétli Ospésnost z
15%

Model, v némz Uspésnost zAvisi pouze na poctu bodu v prijimacek

vysvétli Uspésnost z 13%

Model, v némz Uspésnost zdvisi na SS znamkach i na poctu bodu

vysvétli Uspésnost z 22%

Pfiddme-li do modelu typ skoly a rok maturity... model vysvétli Gspésnost z

31%

Zaveér: Pocet boduU v prijimacek je signifikantni prediktor Uspésnosti, pridava
navic novou informaci nad SS prospéch.



Validizace prijimacich zkousek na LF

Podpora tvorby kvalitnich polozek

Analyza predikéni schopnosti testu a jeho polozek,
optimalizace nastaveni parametri pfrijimaci zkousky...

Analyza polozek
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Podpora analyzy pfijimacich zkousek na LF
.00

https: / /shiny.cs.cas.cz /ShinyltemAnalysis /

TEST AND ITEM ANALYSIS

Item Total Scores Item Analysis Distractors Regression IRT DIF/Fairness Data About
n 20
[ ShinyltemAnalysis provides analysis of educational tests (such as admission tests) and its items. For demonstration purposes, 20-item dataset GMAT from R library(difNLR) is used. You can
' 5 7 3 1 5 7 3 2 change the dataset (and try your own one) on page Data.

ShinyltemAnalysis Version 0.2 Analysis of Total Scores
Version 0.1 is available here. Summary Table
Project was supported by grant funded by Czech Science Min Max Mean Median SD  Skewness Kurtosis
foundation under number GJ15-15856Y

3 19 1158 12 308 -01 255
Copyright 2016 Patricia Martinkova, Ondrej Leder and Adela
Drabinova .

Histogram of Total Score
Hits:95

Cutpoint

o 12 20

L |

For selected Cutpoint, blue part of histogram shows students with total score above the cutpoint, grey column shows students with Total Score equal to cutpoint and red part of histogram shows
students below the cutpoint.

Histogram of Total Scores

Number of Students
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https://shiny.cs.cas.cz/ShinyItemAnalysis/

Validizace v obecnéjsim pojeti

.00
Dikazy validity - empirické:
Predikcni: Podet boduU v prijimaéek predikuje budouci Uspésnost
studenta

Inkrementalni: Poéet boduU u pfijimacek vylepsuje predikci
budouci Uspésnosti studenta nad tu obsazenou v jinych dostupnych
udajich (maturita, prospéch na SS)

Diskriminacni: Test dobfe rozlisuje mezi skupinami, mezi kterymi
by mél rozlisovat

- Soubézna: Vysledky v testu koreluji s vysledky v jinych testech

DUkazy validity - obsahové:

Definice testované oblasti, rozdéleni domény do kategorii,
posouzeni poctu polozek v kategoriich (blueprinting)



Validizace v obecnéjsim pojeti

Reliabilita - test ,,neni zatizeny chybami*

I 4

- Test-retest reliabilita: Vysledky se nezméni, pokud méreni
provedeme (nezdvisle) znovu

Ny

- Vnitrotfidni konzistence (Cronbachovo alfa): Polozky méfi
stejny konstrukt

- Inter-rater reliabilita: hodnoceni jednotlivych hodnotitell
(nebo komisi) jsou konzistentni

Mean and range of ratings Mean and range of ratings

1 1
o D000

Total score
Total score
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Applications ranked by average total score Applicants ranked by average total score



Validizace v obecnéjsim pojeti

Analyza polozek
- Obtiznost
- Diskriminacni schopnost
- Analyza distraktor(

- Férovost polozek



Conceptual Assessments in Physiology
3

http: //physiologyconcepts.org /


http://physiologyconcepts.org/

Conceptual Assessments in Physiology
N

http:/ /physiologyconcepts.org /

NSF projekt, McFarland et al.

Biology Education Research Group, University of Washington


http://physiologyconcepts.org/
http://uwberg.com/

Conceptual Assessments in Physiology
N

http:/ /physiologyconcepts.org /

NSF projekt, McFarland et al.

Motivace:

Velky objem udiva

Cilem:
Zlepsit vyuku (undergraduate) fyziologie strukturovdnim uciva

Definovat nejdilezitéjsi koncepty fyziologie
(identifikace 15 hlavnich konceptu)

Ddle strukturovat identifikované koncepty

Vytvofrit testy hodnotici znalost hlavnich koncepti:
Conceptual Assessments (Concept Inventories)


http://physiologyconcepts.org/

Conceptual Assessments
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Priklad 1:
Cell-cell Communication (CCC) Framework

(Michael, Martinkovd, McFarland et al,
Advances in Physiology, in review)

CC1. Chemical Messenger Synthesis & Release :
CC2. Chemical Messenger Transport

CC3. Receptor Binding

CC4. Signal Transduction

CC5. Cell Response
CCé6. Signal Termination

SEEiR20a00000 nnnallanagnplifa aannnag,
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CC7. Electrical Communication




Conceptual Assessments

.00
Priklad 2:
Validation of Homeostasis Concept Inventory (HCI)

(McFarland, Price, Wenderoth, Martinkova et al, CBE LSE, in review)

Navazuje na Homeostasis Conceptual Framework (HCF)
20-polozkovy znalostni test
Komplexni validizace testu:
- Obsahova validita
Predikéni validita
- Reliabilita

- Analyza polozek



Conceptual Assessments

Priklad 2:
Validation of Homeostasis Concept Inventory (HCI)

(McFarland, Price, Wenderoth, Martinkova et al, CBE LSE, in review)
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Conceptual Assessments

]
Priklad 2:

Validation of Homeostasis Concept Inventory (HCI)

(McFarland, Price, Wenderoth, Martinkova et al, CBE LSE, in review)

.Life science major D Life science courses

{:EOther major D Allied health courses
[: Mixed audiences

5 10 15 20 5 10 15 20

Total score on HCI Total score on HCI Total score on HCI




Conceptual Assessments

N
Priklad 2:

Validation of Homeostasis Concept Inventory (HCI)

(McFarland, Price, Wenderoth, Martinkova et al, CBE LSE, in review)
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Conceptual Assessments

Priklad 2:
Validation of Homeostasis Concept Inventory (HCI)

(McFarland, Price, Wenderoth, Martinkova et al, CBE LSE, in review)
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Conceptual Assessments

/e
P¥iklad 3. Odlisné fungovani polozky pro skupiny

DIF analysis to reveal equity gaps in conceptual assessments
(Martinkovd, et al., CBE LSE, in review)

Pf.: Nedostatek vitaminu D v détstvi vede ke:

a) Kfivici Item 1
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Je polozka neférovd viéi muzdim?
Tato nikoliv (détské nemoci jsou relevantni znalosti pro LF)



Shrnuti pro Conceptual Assessments
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Komplexni validizace znalostniho testu:
Obsahovd validita: definovani Framework (napf. CCC, HCF),
Validita predikeni:
Test koreluje s celkovym prospéchem studenta
Test dobre rozliSuje mezi skupinami
Reliabilita
test-retest reliabilita
Detailni analyza polozek
Obtiznost
Diskriminacni schopnost
Dobfe funguijici distraktory

Identifikace tzv. misconceptions



Zavér a diskuse

Kvalitni Conceptual Assessments jsou tu pro Vds

Z dostupnych validizacnich studii se Ize inspirovat i pro dalsi
testovdni (tedy i pFijimaci testy)

Testovdni je klicové a je nutné délat jej kvalitné:
PFijimaci Fizeni: okamzité disledky pro studenta i instituci

Formativni hodnoceni: Spatné testy mohou odradit studenty od oboru

Spojeni sil odbornikt ==>
Kvalitni testy ==>
Stastni studenti i pedagogové



- Dékuiji za pozornost!

martinkova(@cs.cas.cz

www.cs.cas.cz/martinkova /

https: / /shiny.cs.cas.cz /ShinyltemAnalysis /



mailto:martinkova@cs.cas.cz
http://www.cs.cas.cz/martinkova
https://shiny.cs.cas.cz/ShinyItemAnalysis/

