TECHNICAL REPORT

for the
2011 Modified Pennsylvania
System of School Assessment

Provided by
Data Recognition Corporation






Table of Contents

GLOSSATY Of COMMON TOIMS «auuueneeeeoeneressnresssarsssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns i
Preface: An Overview of Modified Assessments from 2008 t0 the Present............eeeeeesuevcsnnnenns ix
Assessment Activities Occurring in the 2008—09 SChool Year.........cccvvvvveviieciieniienienierie e ix
Assessment Activities Occurring in the 2009—10 SChool Year.........cccvevvieriierierienienieeie e seee e X
Assessment Activities Planned for the 2010—11 School Year .......c.ccccvvviveciieiienienieierre e xi
Assessment Activities Planned for the 2011—12 School Year ........cccccvvviveviieciieniienienieriesiesee e sve e Xii
Chapter One: Background of the Modified Pennsylvania System of School Assessment............... 1
State and Federal Regulations Affecting the PSSA.........oo e 1
PUrposes OF the PSSA ...ttt ettt ettt et e sttt et e see et e bt eae et e neeneeneeeneeneas 1
Changes in 2005 and BeYOnd ...........coiiiiiiiiiiiieeeeeee ettt ettt ettt et an 2
Students with Complex Support Needs: Alternate ASSESSIMENE ........cccueeriierierieriiiiieieeieeseeenieesieeseesieeens 2
Students with Disabilities Needing a Modified Approach: Modified Assessment ............cccceeveereeniiennens 3
Chapter Two: Test Development Overview of the Modified PSSA ........uueeueeeneeneensueecrnensnessanncnne 5
Overview of the Development PTOCESS ..........ccviiiiiiiiiiiie ettt ettt ettt st et eae s 5
Academic Standards, Assessment Anchor Content Standards, and Eligible Content...............cccceevueennenne. 5
Chapter Three: Item DevelOPMENT PrOCESS .......eeeeeeuerossvrossvrsssssnsssssisssssssssssssssssssssssssssssssssssssasssss 13
Steps in the DevelOPMENt PrOCESS........ccviiiirieiieriecie ettt erte st esee st e steesbeebeesseesaesseesssessseenseenses 13
Summary of Revision and/or Enhancement GUidelines..............ccoeevieriienienienieniesie e 19
Item AUthoring and TTACKING ........cccviiiiierieiieeie ettt et e e e steesaesbeesbeesseessaesssesseesseessnenssenns 20
Internal Reviews and PDE REVIEWS .....c..cociiiiiiiiiiiieiteieiete ettt ettt s 20
REAING PlOt...eeueiiiiieiieiieieeee ettt ettt e s e e st e et e esseessaesseesssessseasseesseansaessaesseesssensseans 23
COZNILIVE INTETVIEWS ...eivvieiieiieiiesie et et et e rtee st e stteseteesseestaesseesseesssesnseasseassaesseessaesssessseensesssesssessseenssennns 25
Test Content Blueprint for 2011 PSSA-M ASSESSIMENLS .........cccveervierieerieereerrenreereeseesseesseesseesaessaessseans 28
Test Development Considerations for the PSSA-M ........ccccooiiiiiiiiiiiiceeceee et 37
Test DEVElOPMENT PIOCESS ....cuviieiiieiiieeiie et eetee ettt s e ettt e st e e teessteessseesssaeessseesnseeessseessseenssaesnseennes 39
Chapter Four: Universal Design Procedures Applied in the Modified PSSA
TeSt DEVEIOPIENT PFOCESS .uueveuenerossuerossueiosssessssssssssssssssssssssssssssssssasssssassssssssssssssssssssssssssssssssssnsssses 41
Elements of Universally Designed ASSESSIMENLS. ........cccveeiireriecreerrierieereesaesresseeseesseesseesseesssesssesssesssenns 41
Guidelines for Universally Designed [teMS ...........cccveviirieriiriiieiie ettt es 43
TN DEVEIOPITIENL ....e.vvieiieiiieiieeieeste ettt et e stte st e e bt es bt e teesteessseesseesseessaessaesssessseasseesseesssansaensaesseesssensseans 44
TEEIMN FOTTNALEIIE ....euvveeiieiieieeieesieesteete et e st et e st e st e et e esteesteestaessseesseessaessaesssesnseasseanseesseanseesseesseesssensseans 45
AssesSMENt ACCOMIMOUATIONS ......eevuirueeiertertieeete ettt ettt ettt et beesteste bt et e seeeatenbesbeentenbesaeeneeaneenees 46
Chapter Five: Field Test Leading t0 the 2010 COre .....uueeeosuesossuvsossuesssssrssssssssssssssssssssssssssssses 47
Standalone Field Test TEEIMS .....cc.eeiiriiieiieiee ettt ettt ettt ae e e eneesaeeneenes 47
Statistical Analysis Of ItemM DAta .......c..ccvevieiiiiieiii ettt sb e b e e be e be et estaessbessbessseessaesseas 48
Review Of Ttems With Datal........coouiiuieieiiiieee ettt ettt ettt ee e e aesaeeneans 48
Chapter Six: Operational Forms Construction for 2010 ..........eeeeeereosssvnercossssassossssassssssssssesssnsses 51
Final Selection of Items and 2011 PSSA-M Forms Construction............coccceveereerienienienienie e 51
Linking the 2010 Operational Test to the 2011 Operational Test..........ccceevevierviiieriieneieecie e 52
Linking the 2011 Operational Test to the 2012 Operational Test..........ccceevviieiiieriienciie e eeiee e 52
Special Forms Used in the 2010 PSSA-IM .......oooiiiiiiiieiieeee ettt ettt s ve e et e e saaeessae e e 53

2011 PSSA-M Technical Report



Table of Contents

Chapter Seven: Test AAMINIStIALION PrOCEAUTES...u..uneeueeeeovsuevviosisnerissssnricssssasssosssssssssssssssssssssnsss 55
Test Sessions, Test Sections, and Test TIMING........c.ccccviieriieriiieiie et e e seeesreeeeeeebeeenes 55
TESHING WINAOW ...eviieiiiieiiie ettt ettt e ettt e et e et eesbeeesteeessbeessseeessaeessseesssseeassaasssesensseesssesasssesnssesasseanes 58
Shipping, Packaging, and Delivery of MaterialS.........cccccveeiiiiiiieeiiie et eee et 58
Materials RETUINIEA .......eouiiiiiiie ettt et et e b ettt et et et e beesbeesaeeeaneens 59
TSt SECULTLY IMEASUIES ....eevieuiieiiieiieteestiestteeite et e bt ettesteesteestteeateeateeteesseesseesasesnseenseenseeseeseesseesnsesnsenns 59
N Eh0010] (LY 3110 OSSPSR 59
Testing Window Assessment ACCOMMOUATIONS ........eecuieruierierieriteieesieesteesieeseeseeeeeeeeenseesseesseesseesnnenns 59

Chapter Eight: Processing And SCOVING......uuueeeeeeiosvuvesssavissssnssssarisssssssssssssssssssssssssssssssssssssssssssssssss 61
RECEIPE OF MALETIALS ....veeeiiiiieiieeiieeeee ettt et et e e e s teestaesabessbeesseesseensaessaenseesssensseans 61
ScanNING Of MAtEIIALS.......c.eeviiiiiiiiiiieie ettt e eee ettt et et et e sebessbeesseesseessaesseessaesssesssesssesssesssennseenses 62
IMALETIALS STOTAZE. ... veeuvieerietierieerteerte et eteesttesteesstessteasseasseesseessaesseesssessseansessseesseessessssessseesseesseesseesssenssenns 65
Scoring Multiple-CROICE ILEIMS .......cccuieiieeiiieriieriesie ettt ettt st e e ebeesteestaessressnesnseensessseenseensens 66
RANGETINAING ...eeviiiiieiicieeiee ettt et et e et e e steesaeessaesnbeesseesseessaesssessseasseessaenseessnensseans 66
Rater Recruitment/QuUalifiCations...........c.eieiiiiiiiiiciie ittt ettt et eve e et eeeaaeeeareeereeenes 67
Leadership Recruitment/QuUalifiCationS...........ccviviiiriierieriiiresteere et eseestaesaesveereesseeseesssesssesssessnessseans 67
TIAINITIE c.veevviestieeieeete ettt et e e e teestteesbeesbe e teesteesssassseasseesseessaessaesssessseasseassaesseesssessaesssensseassaesseesssessseasseans 68
HaNASCOTING PIOCESS ...viiuviiiiiiiieiiieie ettt estteste st e sb e e bt et e steestaestaessbeesseesseesseesssesssessseasseasseesseesseesssensseans 69
Handscoring Validity PrOCESS .....c.ccvviiiieiieiieiieeie ettt sre e eseesteestaestaesssessseasseesseesssesssessessssesssenns 69
QUALILY COMLIOL....c.uiiiiiiiiiiiectiecte ettt ettt et e st e s tbeetbeesbeesbe e seesssesssessseasseassaasssessaesssesssessseesseesseesseesssesns 71

Chapter Nine: Description of Data Sources and Sampling Adequacy 77
Primary Student Filtering Criteria........cccviiriiiiiiiieiiieeieeeciee et e eteeesteeesveesveeestaeessseessbseessseessseesssesssseeanes 77
Key Validation Data..........c.cccciiiiiiiiiiieeiie ettt e et e s ve e s te e e tbeessbeeessaeessaesssaeesseasssseenssaesnseeanes 78
CaliDTation DAta ......ccuiiiiiiie ettt ettt et b e be e bt e st e et e e be e beenaeeeaee 78
FINAL DATA ..ot b ettt et e bt e s bt e eh e e e ate e bt et e eat e e bt e beesbeesateeateens 78
Final N-Counts for all Data SOUICES.........ccccuiiiiiiiiiieecie ettt e esve e et e esereesveeeneseeseseeereeenes 79

Chapter Ten: Summary Demographic, Program, and Accommodation Data for the

2011 PSSA MOGIfIEA...cuuuennneeeonnevnosreronsrarnssaeisssnssssasssssassssssssssssssssssssssssssssssssssssssssssssssasssssasssssssssss 81
ASSESSEA STUACIIES. ..ottt ettt ettt ettt et et ettt e bt e st et e sa e e st e stees e e seeseemt e seeseenseaseeneenseeneeeeseeeneans 81
Composition of Sample Used in Subsequent Tables.........ccccviviieiiiiiieciieiierieiesie e seesene e 84
Collection of Student Demographic INfOrmation .............cueeeiieiiiieiieecie ettt evee e 84
Demographic CRaraCteriSTICS. .. .ccuieeeiiriiiieiiieeiteeeiteereeerreeestteesaeesbeeetbeessbeeesaeessseesssseessseessseesssesasseeanes 84
Test Accommodations PrOVIAE. ........cc.eiiuiiiiiiiiiii ettt st st 89
Presentation Accommodations RECEIVE ........cceiiiiiiiiiiiiiiieiee ettt 89
Response Accommodations RECEIVE. ......cccuuiiiiiiiiiiiiii ettt e et e e sev e e s eeseaeessaeenreeanes 89
Setting Accommodations RECEIVEd.........ccciiiiiiiiiii i et e e b e e estaeeaeaeeeens 90
Timing Accommodations RECEIVE ........cuieiiiiiiiiiiiiieieeie ettt ettt s esaee e 90
AccoOMMOAAtioON RALE .......ccuviiiiiiiiiiiciec ettt ettt e e et e et eeetee e tbeesabeesabeeeareeearaeas 96
The Incidence of Accommodations and ELL Status...........cccccveiviiiiiiiiiiieiiicecee et 97
Glossary of AccOMMOAAtIONS TETIMS .......eevieiieiieiieiie ittt ettt et e st e e et e be e bt e bt e sbeesatesneeentesnneens 101

2011 PSSA-M Technical Report



Table of Contents

Chapter Eleven: Classical Ttem STALISTICS .....uueeeeesssuereossssusiossssanrscsssssssesssssssssssssssssssssssssssssssssssssass 105
TEEM-L@VEL STAtISTICS ...uvieuteetietieet ettt ettt b ettt et e bt e sbe e saeesaeesabesbeesaeeeateenteenbeas 105
TEEIM DIfTICULLY c.eveiiieeee e ettt e et e e st e e et e e esbaeesbeessseeeseseessseesnsseesseeensseensses 105
THEM DISCIIMINALION ......eetieiieeieet ettt ettt ettt ettt e bt e s bt e saeesate e et e beesbeesbeesabenstesaeeeateenseenseas 106
Discrimination on Difficulty Scatterplots ........ccciiieiiiiiiiiiiieceeee et 106
Observations and INEETPIEtAtIONS ........cuierierierieeie et ettt et et este et e et e bt e sbeesseesaeesseeentesseesanesnseens 107
TEEmM OMIE RALES......viiiiiiiiii et ettt e e et e e et e e tae e s teeeebeesabeeenseeeeseeenaseenenes 113

Chapter Twelve: Rasch Item CaliDrAtION............eeeeeeeeeoneeeevsuevossvresssrossssrssssrosssssossssrssssssssssssssanes 115
Description of the Rasch MOdEl........cccuviviiiiiiiiiiiiecie et s enseensaenneas 115
Checking Rasch ASSUMPLIONS ........cueevieriieriieiieriesiestestesseeseeseesseesseesssesssesssesssesssessseessessseessesssnesssenns 116
RASCH IO STALISTICS w.uveuvieutitieiietiet ettt sttt b et b e s et et b et e st sbe et et e sbeentesbeeaeenee 122
Visualizing the P-Value-Logit RelationShip ........c..cccvevuieriierieniiiieniecieeie e 124

Chapter Thirteen: Performance Level Stting.......eeeiossuvivssuvisssarnssssnssssassssssssssssssssssssssssssssnes 137
SUIMIMATY ...eeiiiiiieiieeeiee ettt et e st e e tte e s teestee e sseessseesssseessseesnsaeessseeanseeassseesssaessseesssessnsesessseennseennes 137
PSSA-M CUL SCOTES ..ottt sttt ettt ettt ettt sttt et et e bt e s bt e sbeesaeesatesabe e bt e bt e bt e sbeesatesaeeentean 139

Chapter FOUTEEN: SCAIING ...u..cuuuueereoessnvvioosisanriossssssrisssssssssssssssssosssssssssssssssssssssssssssssssssssssssssssssssss 141
SCALEA SCOTES..... ettt ettt et e bt e sht e s ateeate e bt e bt e sbeesbeesaeeeateemteenbeenbeesueesateeas 141
Raw-Score to Scaled-Score TabIes ........cc.ooiiiiiiiiiiie et 142
Strand (Reporting Category) Score Strength Profile...........ccoooiiiiiiiiiiiiiiieeeeeeee, 144

Chapter Fifteen: LINKiNG......cuueevueenueeneensuensseensaensnesssessssssssessssssssesssssssssssssssssasssssssssssssssssesssses 145
FOTWAIA ..ottt e e et e et e e et e e e te e e eabeeetbeessbeeeateeesaseessseesasseessesenseeenenes 145
INEFOAUCTION ..ttt ettt e et e e etb e e ebee e ebeeeabaeessbeeenseeesseseassaesseesnsseeesessnsneensnes 145
Brief Summary of the PSSA-M Linking Procedure.............cceriiriiiiiniiiieeieeeeseeseee e 145
PSSA-M MathemMatiCS .....uveiiiuiieiiieeiieectee ettt ettt e et e eete e e etbeesbeeesebeeeabeeesseesssesesseesssesesseenssesensseensnes 147
Linking Method for PSSA-M MathematiCs .........cceeouieiiiiiieiiieiieriiesie ettt sttt saees 148
RESUILS SUMIMATY ... ..iitieiieiiecierie sttt ettt et e st e st e st e et e e s e essaesseessaessseasseasseesseesseesssesssesssenssennsennsees 148
Visualization SUPPIEIMENL..........ccviiiiiriiieiieeiteereeseeste et e et e et esteesteesteestaessaessseasseesseesseesssesssesssenssennses 149

Chapter Sixteen: Scores ANA SCOTE REPOFLS......ueuecoueeeosuviossaviossanisssarsssssssssssssssssssssssssssssssssssssssnss 157
SCOTING the PSSA-M ...ttt ettt e esteesseessbeasseasseesseessaesssessseasseessaesseessnesssenns 157
Description Of TOtal TESt SCOTES ...ecviirviiiieiiiiieere ettt esteesteeresveebeebeesseesreesteessaessseasseasseessesssesssenssens 157
Description of Strand (Reporting Category) SCOTES........cvviirriirierierieeieereesreesreesteesteesreseressvessseeseessens 160
APPIOPTIALE SCOTE USES..uuviiiiiieiiieeiireitieestieesteesteeassteesseeasaeessseessaeessseesssessssseessseesssesesssssesssesssssennsees 161
Cautions fOr SCOTE USE......ueiuiiuieiieiietieeet ettt sttt e e st e e e st et e eesae et e teseeeneeseentesseeneenseaneenean 161
LS 0101 £ SR 163

Chapter Seventeen: Operational Test Statistics 171
Performance Level StatiSTICS .......uiiiiiriieriieitie ittt ettt ettt sttt e be e sbeebee et eeneeeneeas 171
SCALEA SCOTES ...ttt ettt e bt ettt et e bt e s bt e sheesateeabe e bt e bt eneeenteenbeenbeesatesateens 171
RAW SCOTES ..ttt ettt ettt ettt et e b e b e s bt e ehe e sat e e bt enbeeebeeebee bt e sbtesaeeeateeneeennean 172

2011 PSSA-M Technical Report



Table of Contents

Appendix B. PSSA and PSSA-M General Scoring Guidelines

Appendix C. 2011 PSSA-M Tally Sheets; Comparing the 2011 PSSA Core with the
2011 PSSA-M Core

Appendix D. Item and Test Development Process

Appendix E. PSSA-M Item Review Cards

Appendix F. Item Rating Sheet and Item Review Criteria Guidelines

Appendix G. 2011 Test Book Section Layout Plans

Appendix H. Mean Raw Scores by Form

Appendix I. Item Statistics

Appendix J. Linking Item Statistics

Appendix K. Reliabilities

Appendix L. Cut Scores and Scale Transformations

Appendix M. PSSA-M Historical Statistics

Appendix N. Raw-to-Scaled Scores Conversion Tables

Appendix O. PSSA and PSSA-M Demographics Comparison

2011 PSSA-M Technical Report

Chapter Eighteen: ReliDiliLy ........eocoeueeeeosssuuerissssneicssssnsicssssssssssssssssessssssssssssssssssssssssssssssssssssssss 177
REHADIIEY INAICES. .. .iiiiiiiiiiieeiie ettt ettt ettt e et e e b e e tee e sebeeesbaeesseesssaeesssaessseesnsseenssaessseeensees 178
(10 Te) 163 1530 LA o) - OO USSR PSP 178
FUIther INTErPIEtatioNS ....ccvvieieiieiiieeciieeectee ettt e et et e et e e e teeestbeeesteeetbeessbeeessseessseeessseessseesnsseesseeanseeesses 180
Standard Error 0f MEASUIEINENL .........cccueeeeuiiiiiieiiieeiieeeieeetteesiveeeteeesiseessseesseeessseesssesessseesssessssesssseeanes 183
Rasch Conditional Standard Errors of MEasurement .............ccveeeveeeeiieeiiieiiieeeeeeeieeeevee e evee v 186
DECISION CONSISLEIICY ...eeuvieuiieuiienieeieetterttesttesttesiteeteete e bt esseesseesseeenseenseenseeseesseesseesnsesnsesntesnsesnsesnseensenn 192
RAET AGIEEIMETIL. .....eeiuiiiiiiie ettt ettt ettt et e s b e e st e s bt e e bteesabee e bbeesabeesbteesabeeenanes 195

Chapter NINeteen: VAlIAILY .......cceeeeeevueeeisercssercsssissssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 197
Purposes and Intended Uses 0f the PSSA-M.......cccvioiiiiiiiiiiieierecie ettt eneees 197
Evidence Based 0n Test CONLENL........cc.eeviirierierierieeiieieeieesieesseeseessaessaessseesseesseeseesseesssesssesssessseesees 198
Evidence Based on ReSPONSE PrOCESSES.......cuiviiiiiiiiieiieiieiiesiesie e ereeteeteesieesteesseessaesnsesnseenseenseensens 200
Evidence Based on INternal SIrUCTULE .........ceevieiieiieeiieieeieeieeieesee sttt sre e ebe e e seesseessaeseseenseenseas 200
Evidence Based on Consequences 0f TESHING ......ccvevvierierierienierieeieeieeieesieesieesieesenesnesnressseenseeseessees 212
Evidence Related to the Use of the Rasch Model ........c.occvvciieiiiiiniiiiiciecieceeeee e 214
Validity EVIAENCe SUMIMATY.........cccoviiiiiiriieriieiieieeete et esieeseestteseressreesseesseesseesseesssesssessseessessseessessseesns 214

RE[OIOICES auvevevnnnerriososanriossssasrissssssssssssasssssssssssosssssssesssssssssssssssssssssssssesssssssssssssssssssssssssesssssssssssssaass 215
Appendix A. Assessment Anchor Explanations



Glossary of Common Terms

Glossary of Common Terms

The following table contains some terms used in this technical report and their meanings. Some
of these terms are used universally in the assessment community, and some of these terms are
used commonly by psychometric professionals. A glossary of accommodation terms as applied
to the PSSA is provided in Chapter Ten.

Table G-1. Glossary of Terms

Term

Common Definition

Ability

In Rasch scaling, ability is a generic term indicating the level of an individual on the
construct measured by an exam. As an example for the PSSA, a student’s reading
ability is measured by how the student performed on the PSSA Reading test. A student
who answered more items correctly has a higher ability than a student who answered
fewer items correctly.

Adjacent
Agreement

A score/rating difference of one (1) point in value usually assigned by two different
raters under the same conditions (e.g., two independent raters give the same paper
scores that differ by one point).

Alternate
Forms

Two or more versions of a test that are considered exchangeable (i.e., they measure the
same constructs in the same ways, are intended for the same purposes, and are
administered using the same directions). More specific terminology applies depending
on the degree of statistical similarity between the test forms (e.g., parallel forms,
equivalent forms, and comparable forms) where parallel forms refers to the situation in
which the test forms have the highest degree of similarity to each other.

Average

A measure of central tendency in a score distribution that usually refers to the
arithmetic mean of a set of scores. In this case, it is determined by adding all the scores
in a distribution and then dividing the obtained value by the total number of scores.
Sometimes people use the word average to refer to other measures of central tendency
such as the median (the score in the middle of a distribution) or mode (the score value
with the greatest frequency).

Bias

In a statistical context, bias refers to any source of systematic error in the measurement
of a test score. In discussing test fairness, bias may refer to construct-irrelevant
components of test scores that differentially affect the performance of different groups
of test takers (e.g., gender, ethnicity, etc.). Attempts are made to reduce bias by
conducting item fairness reviews and various differential item functioning (DIF)
analyses, detecting potential areas of concern, and either removing or revising the
flagged test items prior to the development of the final operational form of the test (see
also Differential Item Functioning).

Constructed-
Response Item

See Open-Ended Item.

Content
Validity
Evidence

Evidence regarding the extent to which a test provides an appropriate sampling of a
content domain of interest (e.g., assessable portions of a state’s Grade 6 mathematics
curriculum in terms of the knowledge, skills, objectives, and processes sampled.)

2011 PSSA-M Technical Report Page i




Glossary of Common Terms

Table G—1 (continued). Glossary of Terms

Term

Common Definition

Core-Linking
Item

Items that are utilized during the linking process (see also Linking). They are a subset
of the PSSA operational items and so they 1) are the same on all test forms for any
grade/subject area test and 2) contribute to student total raw scores and scaled scores.

Criterion-
Referenced
Interpretation

When a score is interpreted as a measure of a student’s performance with respect to
an expected level of mastery, educational objective, or standard. The types of
resulting score interpretations provide information about what a student knows or can
do with respect to a given content area.

Cut Score

A specified point on a score scale such that scores at or above that point are
interpreted or acted upon differently from scores below that point (e.g., a score
designated as the minimum level of performance needed to pass a competency test).
One or more cut scores can be set for a test that results in dividing the score range
into various proficiency level ranges. Methods for establishing cut scores vary. For
the PSSA, three cut scores are used to place students into one of four performance
levels (see also Performance Level Setting).

Decision
Consistency

The extent to which classifications based on test scores would match the decisions
based on scores from a second, parallel form of the same test. It is often expressed as
the proportion of examinees who are classified the same way from the two test
administrations.

Differential Item

A statistical property of a test item in which different groups of test takers (who have

Functioning the same total test score) have different average item scores. In other words, students

(DIF) with the same ability level but different group memberships do not have the same
probability of answering the item correctly (see also Bias).

Distractor An incorrect option in a multiple-choice item (also called a foil).

Equating The strongest of several linking methods used to establish comparability between
scores from multiple tests. Equated test scores should be considered exchangeable.
Consequently, the criteria needed to refer to a linkage as equating are strong and
somewhat complex (equal construct and precision, equity, and invariance). In
practical terms, it is often stated that it should be a matter of indifference to a student
if he/she takes any of the equated tests (see also Linking).

Equating Block The PSSA uses multiple test forms for each grade/subject area test. Each form is

(EB) Items composed of operational (OP) items, equating block (EB) items, and field test (FT)
items. EB items are utilized during the linking process (see also Linking). Each test
form includes a set of EB items. EB items are not part of any student scores.

Error of The amount by which the score actually received (an observed score) differs from a

Measurement hypothetical true score (see also Standard Error of Measurement).

Exact Agreement

When identical scores/ratings are assigned by two different raters under the same
conditions (e.g., two independent raters give a paper the same score).
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Table G—1 (continued). Glossary of Terms

Term

Common Definition

Field Test
(FT) Items

The PSSA uses multiple test forms for each grade/subject area test. Each form is
composed of operational (OP) items, equating block (EB) items, and field test (FT)
items. An FT item is a newly-developed item that is ready to be tried out to determine its
statistical properties (see also P-value and Point-Biserial Correlation). Each test form
includes a set of FT items. FT items are not part of any student scores.

Frequency

The number of times that a certain value or range of values (score interval) occurs in a
distribution of scores.

Frequency
Distribution

A tabulation of scores from low to high or high to low showing the number and/or
percent of individuals who obtain each score or who fall within each score interval or
category.

Infit/Outfit

Statistical indicators of the agreement of the data and the measurement model (see also
Outfit/Infit).

Item
Difficulty

For the Rasch model, the dichotomous item difficulty represents the point along the
latent trait continuum where an examinee has a 0.50 probability of making a correct
response. For a polytomous item, the difficulty is the average of the item’s step
difficulties (see also Step Difficulty).

Key

The correct response option or answer to a test item.

Linking

A generic term referring to one of a number of processes by which scores from one or
more tests are made comparable to some degree. Linking includes several classes of
transformations (equating, scale alignment, prediction, etc.). Equating is associated with
the strongest degree of comparability (exchangeable scores). Other linkages may be very
strong but fail to meet one or more of the strict criteria required of equating (see also
Equating).

Logit

In Rasch scaling, logits are units used to express both examinee ability and item
difficulty. When expressing examinee ability, a student who answers more items
correctly has a higher logit than a student who answers fewer items correctly. Logits are
transformed into Scaled Scores through a linear transformation. When expressing item
difficulty, logits are transformed p-value (see also P-value). The logit difficulty scale is
inversely related to p-values. A higher logit value would represent a relatively harder
item, while a lower logit value would represent a relatively easier item.

Mean

Also referred to as the arithmetic mean of a set of scores, is found by adding all the score
values in a distribution and dividing by the total number of scores. For example, the
mean of the set {66, 76, 85, 97} is 81. The value of a mean can be influenced by extreme
values in a score distribution.
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Table G—1 (continued). Glossary of Terms

Term

Common Definition

Measure

In Rasch scaling, measure generally refers to a specific estimate of an examinee’s ability
(often expressed as logits) or an item’s difficulty (again, often expressed as logits). As an
example for the PSSA, a student’s reading measure might be equal to 0.525 logits. Or, a
PSSA Reading test item might have logit equal to -0.905.

Median

The middle point or score in a set of rank-ordered observations that divides the
distribution into two equal parts such that each part contains 50 percent of the total data
set. More simply put, half of the scores are below the median value and half of the scores
are above the median value. As an example, the median for the following ranked set of
scores {2, 3,6, 8,9} is 6.

Multiple-
Choice Item

A type of item format that requires the test taker to select a response from a group of
possible choices, one of which is the correct answer (or key) to the question posed (see
also Open-Ended Item).

N-count

Sometimes designated as N or n, it is the number of observations (usually individuals or
students) in a particular group. Some examples include the number of students tested, the
number of students tested from a specific subpopulation (e.g., females), the number of
students who attained a specific score, etc. In the follow set {23, 32, 56, 65, 78, 87}, n =
6.

Open-Ended
Item

An open-ended (OE) item—referred to by some as a constructed-response (CR) item—is
an item format that requires examinees to create their own responses, which can be
expressed in various forms (e.g., written paragraph, created table/graph, formulated
calculation, etc.). Such items are frequently scored using more than two score categories,
that is, polytomously (e.g., 0, 1, 2, and 3). This format is in contrast to when students
make a choice from a supplied set of answers options (e.g.,
multiple-choice (MC) items which are typically dichotomously scored as right = 1 or
wrong = 0.) When interpreting item difficulty and discrimination indices it is important to
consider whether an item is polytomously or dichotomously scored.

Operational
Item

The PSSA uses multiple test forms for each grade/subject area test. Each form is
composed of operational (OP) items, equating block (EB) items, and field test (FT) items.
OP items are the same on all forms for any grade/subject area test. Student total raw
scores and scaled scores are based exclusively on the OP items.

Outfit/Infit

Statistical indicators of the agreement of the data and the measurement model. Infit and
Outfit are highly correlated, and both are highly correlated with the point-biserial
correlation. Underfit can be caused when low-ability students correctly answer difficult
items (perhaps by guessing or atypical experience) or high-ability students incorrectly
answer easy items (perhaps because of carelessness or gaps in instruction). Any model
expects some level of variability, so overfit can occur when nearly all low-ability
students miss an item while nearly all high-ability students get the item correct.
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Table G—1 (continued). Glossary of Terms

Term

Common Definition

Percent Correct

When referring to an individual item, the percent correct is the item’s p-value
expressed as a percent (instead of a proportion). When referring to a total test score, it
is the percentage of the total number of points that a student received. The percent
correct score is obtained by dividing the student’s raw score by the total number of
possible points and multiplying the result by 100. Percent Correct scores are often used
in criterion-referenced interpretations and are generally more helpful if the overall
difficulty of a test is known. Sometimes Percent Correct scores are incorrectly
interpreted as Percentile Ranks.

Percentile

The score or point in a score distribution at or below which a given percentage of
scores fall. It should be emphasized that it is a value on the score scale, not the
associated percentage (although sometimes in casual usage this misinterpretation is
made). For example, if 72 percent of the students score at or below a Scaled Score of
1500 on a given test, then the Scaled Score of 1500 would be considered the 72nd
percentile. As another example, the median is the 50th percentile.

Percentile Rank

The percentage of scores in a specified distribution falling at/below a certain point on a
score distribution. Percentile Ranks range in value from 1 to 99, and indicate the status
or relative standing of an individual within a specified group, by indicating the percent
of individuals in that group who obtained equal or lower scores. An individual’s
percentile rank can vary depending on which group is used to determine the ranking.
As suggested above, Percentiles and Percentile Rank are sometimes used
interchangeably; however strictly speaking, a percentile is a value on the score scale.

Performance
Level
Descriptors

Descriptions of an individual’s competency in a particular content area, usually
defined as ordered categories on a continuum, often labeled from Below Basic to
Advanced, that constitute broad ranges for classifying performance. The exact labeling
of these categories, and narrative descriptions, may vary from one assessment or
testing program to another.

Performance
Level Setting

Also referred to as standard setting, a procedure used in the determination of the cut
scores for a given assessment that is used to measure students’ progress towards
certain performance standards. Standard setting methods vary (e.g., modified Angoff,
Bookmark Method, etc.), but most use a panel of educators and expert judgments to
operationalize the level of achievement students must demonstrate in order to be
categorized within each performance level.

Point-Biserial
Correlation

In classical test theory this is an item discrimination index. It is the correlation between
a dichotomously scored item and a continuous criterion, usually represented by the
total test score (or the corrected total test score with the reference item removed). It
reflects the extent to which an item differentiates between high-scoring and low-
scoring examinees. This discrimination index ranges from —1.00 to +1.00. The higher
the discrimination index (the closer to +1.00), the better the item is considered to be
performing. For multiple-choice items scored as O or 1, it is rare for the value of this
index to exceed 0.5.
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Table G—1 (continued). Glossary of Terms

Term

Common Definition

P-value

An index indicating an item’s difficulty for some specified group (perhaps grade). It is
calculated as the proportion (sometimes percent) of students in the group who answer an
item correctly. P-values range from 0.0 to 1.0 on the proportion scale. Lower values
correspond to more difficult items and higher values correspond to easier items. P-values
are usually provided for multiple-choice items or other items worth one point. For open-
ended items or items worth more than one point, difficulty on a p-value-like scale can be
estimated by dividing the item mean score by the maximum number of points possible
for the item (see also Logit).

Raw Score

Sometimes abbreviated by RS—it is an unadjusted score usually determined by tallying
the number of questions answered correctly, or by the sum of item scores (i.e., points).
(Some rarer situations might include formula-scoring, the amount of time required to
perform a task, the number of errors, application of basal/ceiling rules, etc.). Raw scores
typically have little or no meaning by themselves and require additional information—
like the number of items on the test, the difficulty of the test items, norm-referenced
information, or criterion-referenced information.

Reliability

The expected degree to which test scores for a group of examinees are consistent over
exchangeable replications of an assessment procedure, and therefore, are considered
dependable and repeatable for an individual examinee. A test that produces highly
consistent, stable results (i.e., relatively free from random error) is said to be highly
reliable. The reliability of a test is typically expressed as a reliability coefficient or by the
standard error of measurement derived by that coefficient.

Reliability
Coefficient

A statistical index that reflects the degree to which scores are free from random
measurement error. Theoretically, it expresses the consistency of test scores as the ratio
of true score variance to total score variance (true score variance plus error variance).
This statistic is often expressed as correlation coefficient (e.g., correlation between two
forms of a test) or with an index that resembles a correlation coefficient (e.g., calculation
of a test’s internal consistency using Coefficient Alpha). Expressed this way, the
reliability coefficient is a unitless index. The higher the value of the index (closer to 1.0),
the greater the reliability of the test (see also Standard Error of Measurement).

Scaled Score

A mathematical transformation of a raw score developed through a process called
scaling. Scaled scores are most useful when comparing test results over time. Several
different methods of scaling exist, but each is intended to provide a continuous and
meaningful score scale across different forms of a test.

Selected-
Response
Item

See Multiple-Choice Item.
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Table G—1 (continued). Glossary of Terms

Term

Common Definition

Spiraling

A packaging process used when multiple forms of a test exist and it is desired that
each form be tested in all classrooms (or other grouping unit (e.g., schools))
participating in the testing process. This process allows for the random distribution
of test booklets to students. For example, if a package has four test forms labeled A,
B, C, and D, the order of the test booklets in the package would be A, B, C, D, A, B,
C,D,A,B,C, D, etc.

Standard
Deviation (SD)

A statistic that measures the degree of spread or dispersion of a set of scores. The
value of this statistic is always greater than or equal to zero. If all of the scores in a
distribution are identical, the standard deviation is equal to zero. The further the
scores are away from each other in value, the greater the standard deviation. This
statistic is calculated using the information about the deviations (distances) between
each score and the distribution’s mean. It is equivalent to the square root of the
variance statistic. The standard deviation is a commonly used method of examining a
distribution’s variability since the standard deviation is expressed in the same units
as the data.

Standard Error
of Measurement
(SEM)

It is the amount an observed score is expected to fluctuate around the true score. As
an example, across replications of a measurement procedure, the true score will not
differ by more than plus or minus one standard error from the observed score about
68 percent of the time (assuming normally distributed errors). The SEM is frequently
used to obtain an idea of the consistency of a person’s score in actual score units, or
to set a confidence band around a score in terms of the error of measurement. Often
a single SEM value is calculated for all test scores. On other occasions, however, the
value of the SEM can vary along a score scale. Conditional standard errors of
measurement (CSEMs) provide an SEM for each possible scaled score.

Step Difficulty

Step difficulty is a parameter estimate in Master’s partial credit model (PCM) that
represents the relative difficulty of each score step (e.g., going from a score of 1 to a
score of 2). The higher the value of a particular step difficulty, the more difficult a
particular step is relative to other score steps (e.g., is it harder to go froma 1 to a 2,
or to go froma 2 to a 3).

Strand

On score reports, a strand often refers to a set of items on a test measuring the same
contextual area (e.g., Number Sense in Mathematics). Items developed to measure
the same reporting category would be used to determine the strand score (sometimes
called “subscale” score).

Technical
Advisory
Committee (TAC)

A group of individuals, most often professionals in the field of testing, who are
either appointed or selected to make recommendations for and to guide the technical
development of a given testing program.

Validity

The degree to which accumulated evidence and theory support specific
interpretations of test scores entailed by the purposed uses of a test. There are
various ways of gathering validity evidence.
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Preface: An Overview of Modified Assessments from 2008 to the
Present

The Pennsylvania System of School Assessment with Modified Academic Achievement
Standards (PSSA-M) is a statewide system designed to meet the No Child Left Behind Act of
2001 (NCLB) requirement that all students be included in state assessment and accountability
systems. The target population consists of those students who function above the one percent of
students with the most severe cognitive impairments who are eligible to take the Pennsylvania
Alternate System of Assessment (PASA), but whose disabilities inhibit their ability to respond to
the standard PSSA, even with accommodations. The Pennsylvania Academic Assessment
Anchor Content Standards, further delineated by the Eligible Content for Mathematics, Reading
and Science, are the basis for test development. To facilitate students’ ability to demonstrate their
grade-level content knowledge and skills, revisions were made to assessment tasks, (e.g., items,
passages, graphics/stimuli, scenarios) with the goal of minimizing or removing processing
effects (e.g., cognitive, linguistic) or physical challenges related to students’ disabilities without
significant alteration of the assessed construct.

The introduction of an operational mathematics modified assessment in 2010 moved closer to
reality with a major standalone field test at Grades 4-8 and 11 in May of 2009. Operational
modified assessments for reading and science, implemented in spring 2011, underwent item
development in 2009 and field testing in 2010.

To assist the reader in navigating through the year-to-year developmental activity of the
PSSA-M, tables are presented along with explanatory text. Provided is an overview of the
subject areas assessed, time of year the testing activity took place, and type of testing that
occurred (e.g., operational, field testing, Grade 12 retest).

ASSESSMENT ACTIVITIES OCCURRING IN THE 2008—09 SCHOOL YEAR

Table P—1 provides information about the field testing of modified assessments for mathematics
during the 2008-09 school year. Following the spring operational assessment of the PSSA, a
separate, standalone field test of items developed for Pennsylvania Assessment Anchors and
Eligible Content in mathematics was conducted at Grades 4-8 and 11. Item development for
these new assessments took place during 2008.

Major assessment activities included the following:

* Spring standalone field test for mathematics at Grades 4-8 and 11

Table P-1. Field Testing of Modified Assessments
During the 2008-09 School Year

Subject OP/FT Grades Assessment Schedule

Mathematics FT (sa) 4-8, 11 Apr/May 2009
Note. FT (sa) refers to standalone field test.
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ASSESSMENT ACTIVITIES OCCURRING IN THE 2009—-10 SCHOOL YEAR

Table P-2 provides information about modified assessments during the 2009—10 school year.
The mathematics modified assessments became operational for Grades 4-8 and 11 and were
incorporated in the administration of the PSSA as a test version for eligible students with
disabilities. There was an April test window with a make-up period extending through the first
week of May for all assessments. Field testing for mathematics was embedded as part of the
operational assessments at each grade level. Consistent with the regular PSSA, a fall retest
opportunity at Grade 12 was offered to students taking the mathematics modified assessment
during the 2010 Fall Retest.

Standalone field tests in reading modified and science modified were conducted following the
administration of the spring PSSA. Item development for these new assessments took place
during 2009. Full implementation took place during the spring 2011 assessment.

Major assessment activities included the following:

* Spring operational assessment in mathematics for Grades 4-8 and 11 with embedded field
testing

* Spring standalone field test for reading at Grades 4-8 and 11 and for science at Grades 8
and 11

Table P-2. Operational Assessment and Field Testing
During the 2009-10 School Year

Subject OP/FT Grades Assessment Schedule
Mathematics OP (eft) | 48,11 Apr/May 2010
Reading FT (sa) 4-8,11 May 2010

Science FT (sa) 8, 11 May 2010

Note. OP (eft) refers to operational test with embedded field test.
FT (sa) refers to standalone field test.
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ASSESSMENT ACTIVITIES PLANNED FOR THE 2010-11 SCHOOL YEAR

Table P-3 provides information about modified assessments during the 2010-11 school year.
This was the second year for which the mathematics modified assessment was operational and
the first year of implementation for the reading modified and science modified. Embedded field

testing did not occur as part of the 2011 modified assessments.

A fall retest opportunity at Grade 12 was implemented for students taking the 2010 mathematics
modified assessment. A retest opportunity will be available in the fall of 2011 for students failing
to reach the Proficient level on the reading and/or science modified assessments.

Major assessment activities included the following:

Table P-3. Operational Assessment
During the 2010-11 School Year

Spring operational assessment in mathematics and reading modified for Grades 4-8 and 11,
and in science modified at Grades 8 and 11

A retest opportunity for Grade 12 students who as 11th graders in the spring of 2010 failed to
attain at least the Proficient level in mathematics modified

Subject oP Grades Assessment Schedule
Mathematics OP 4-8, 11 Mar 2011

Reading OP 4-8, 11 Mar 2011

Science OP 8, 11 May 2011

Retest for 2010

Mathematics OP 12 Oct/Nov 2010

2011 PSSA-M Technical Report

Page xi



Preface: An Overview of Modified Assessments from 2008 to the Present

ASSESSMENT ACTIVITIES PLANNED FOR THE 2011-12 SCHOOL YEAR

Table P—4 shows the assessment plan for modified assessments during the 2011-12 school year.
Assessment will begin in mid-March for mathematics and reading and late April for science. The
make-up period for mathematics and reading will conclude in March; science will be complete in
early May. This will be the third year of operational assessment for the mathematics modified
and the second year of implementation for the reading and science modified. There is no
embedded field testing as part of the operational modified assessments. A fall retest opportunity
at Grade 12 will also be available in the fall of 2011.

Major planned assessment activities include the following:

* Spring operational assessment in mathematics and reading modified for Grades 4-8 and 11,

and in science modified at Grades 8 and 11

* A retest opportunity will be offered to Grade 12 students who as 11th graders in the preceding
spring assessment failed to attain at least the Proficient level in any of the subject areas

Table P—4. Operational Assessment and Field Testing
During the 2011-12 School Year (Planned)

Subject oP Grades Assessment Schedule
Mathematics OP 4-8, 11 Mar 2012

Reading OP 4-8, 11 Mar 2012

Science OP 8, 11 Apr/May 2012

Retest for 2011

Mathematics, Reading, OP 12 Oct/Nov 2011

Science
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Chapter One: Background of the Modified Pennsylvania System of
School Assessment

This brief overview of a decade of change in Pennsylvania’s assessment program summarizes
the state and federal regulations that have continued to shape the design and development of the
program. Among the changes are those involving content structure for reading, mathematics, and
writing, the addition of science to the subject areas assessed, the expansion of grade levels
assessed for reading and mathematics, the implementation of an alternate assessment for students
with very severe disabilities, and the implementation of a modified assessment for a group of
students with IEPs whose disabilities inhibit their ability to respond to a regular assessment.

STATE AND FEDERAL REGULATIONS AFFECTING THE PSSA

The Pennsylvania System of School Assessment (PSSA) program underwent major structural
changes in test content with the State Board of Education’s adoption of the Pennsylvania
Academic Standards for Reading, Writing, Speaking and Listening, and Mathematics in January
1999 (Pennsylvania State Board of Education, 1999). The Academic Standards, which are part of
Chapter 4 Regulations on Academic Standards and Assessment, detailed what students should
know (knowledge) and be able to do (skills) at various grade levels. Subsequently, the State
Board approved a set of criteria defining Advanced, Proficient, Basic, and Below Basic levels of
performance. Reading and mathematics performance level results were reported at both the
student and school levels for the 2000 PSSA. At that point, the PSSA became a standards-based,
criterion-referenced assessment measuring student attainment of the Academic Standards at
Grades 5, 8, and 11. In 2003, a reading and mathematics assessment at Grade 3 was added. Act
16 of Pennsylvania Senate Bill 652 in 2000 redefined the PSSA to include science. Combined
with the State Board adoption of Science and Technology Standards on July 12, 2001, and the
Environment and Ecology Standards on January 5, 2002, the groundwork was laid for a future
science assessment. At the federal level, PL 107-110, the No Child Left Behind Act of 2001
(NCLB) stipulated that states must develop reading and mathematics assessments in Grades 3—8
and assess students at least once between Grades 10 and 12; students must be assessed in science
at least once in each of the grade bands: Grades 3—-5, Grades 69, and Grades 10—12.

PURPOSES OF THE PSSA
Chapter 4 regulations stipulated that the purposes of the PSSA include the following:

* Provide students, parents, educators, and citizens with an understanding of student
and school performance

* Determine the degree to which programs enable students to attain proficiency
according to the Academic Standards

* Provide results to school districts, including charter schools and Career and Technical
Centers (CTCs), for consideration in the development of strategic plans

* Provide information to state policymakers, including the General Assembly and the
State Board, on how effective schools are in promoting and demonstrating student
proficiency according to the Academic Standards

* Provide information to the general public on school performance
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* Provide results to school districts, including charter schools and CTCs, based on the
aggregate performance of all students and for relevant subgroups, such as students
with an IEP and those without an IEP.

CHANGES IN 2005 AND BEYOND

Assessment in 2005 was marked by implementation of Assessment Anchor Content Standards,
developed for reading and mathematics during the previous school year to clarify content
structure, improve articulation between assessment and instruction, and improve test design and
reporting. To meet the conditions of NCLB, assessment of reading and mathematics at Grades 4,
6, and 7 became operational in 2006, enabling Pennsylvania to determine more completely
adequate yearly progress (AYP) at the state, district, and school level.

Although NCLB does not require states to conduct a writing assessment, Chapter 4 does include
one, aligned to the Academic Standards and reported in terms of performance levels, for all
students at three grade levels. The 2006 PSSA operational writing assessment involved a shift
from Grades 6, 9, and 11 to Grades 5, 8, and 11 to provide better alignment to the end of
elementary school and middle school. Also incorporated were mode-specific scoring guides for
essay responses and stimulus-based revising/editing multiple-choice items.

In accordance with the NCLB requirement to implement an operational science assessment in
2008, a major test development effort took place during 2006, followed by a large-scale,
standalone field test in April/May of 2007. Full implementation of an operational science
assessment at Grades 4, 8, and 11 first occurred in April-May 2008, aligned to the Pennsylvania
Science Assessment Anchor Content Standards and Eligible Content.

More information regarding the 2010 PSSA may be found in the 2010 PSSA Technical Report.
This report can be accessed at www.education.state.pa.us. On the left, select “Programs,”
“Programs O—R,” and then “Pennsylvania System of School Assessment (PSSA).” In the “Most
Requested Content...” box, select “PSSA Technical Analysis.”

STUDENTS WITH COMPLEX SUPPORT NEEDS: ALTERNATE ASSESSMENT

Although NCLB recommended that the same achievement standards be applied to all students,
the U.S. Department of Education acknowledged that the same assessments are not universally
appropriate. To better accommodate students with significant cognitive disabilities, for the
lowest functioning 1% of the student population, the Department issued regulations permitting
states to develop alternate achievement standards along with aligned assessments. In 2004 the
Pennsylvania Alternate System of Assessment (PASA) was implemented to address the needs of
these students. To be eligible for participation in the PASA, a student must meet each of the
following criteria for reading, mathematics, science, and a school-administered alternate
assessment for writing: 1) be enrolled in the assessed grade level for the subject area, 2) have a
very severe cognitive disability, 3) require very intensive instruction, 4) require very extensive
adaptation and support to perform or participate meaningfully, 5) require very substantial
modification of the general education curriculum, and 6) participate in the general education
curriculum differs very substantially in form and substance from that of other students. (See The
2010-2011 PSSA Handbook for Assessment Coordinators (All Subjects), PDE, 2011, pp.10-11),
which may be accessed at www.education.state.pa.us. On the left, select “Programs,” “Programs
O-R,” “Pennsylvania System of School Assessment (PSSA),” and then “Test Administration.”
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STUDENTS WITH DISABILITIES NEEDING A MODIFIED APPROACH:
MODIFIED ASSESSMENT

Following the issuance of regulations permitting states to develop alternate assessments for the
students with the most severe cognitive disabilities, further research along with the experience of
state assessment programs identified a need to address the difficulties encountered by a small
group of students with IEPs in responding optimally to the regular assessment instruments. The
U.S. Department of Education responded to this recognition by issuing additional regulations in
April 2007 permitting states to develop assessments for the approximately 2% of students with
disabilities based on modified achievement standards. Students targeted are those whose
disabilities are not severe enough to warrant taking an alternate assessment and yet interfere
significantly with their ability to respond optimally on the regular state assessment. This
modified assessment must be aligned to a set of modified achievement standards designed to
measure the same grade-level content as the state’s general assessment. To be eligible to take a
modified assessment, a student must meet a rigorous set of criteria, such as the IEP addressing
educational goals reflecting grade-level content standards along with provisions for monitoring
student progress.

Originally, PDE planned to develop modified assessments in reading for grades 3—8 and 11 and
in science for grades 4, 8, and 11. However, the Pennsylvania PSSA-M Advisory Task Force met
in January 2009 to discuss the criteria for the students for whom this test would be developed.
The Task Force advised PDE to exclude third graders from the reading assessment and fourth
graders from the science assessment, as the majority of these students could be properly assessed
either with the general PSSA assessment at those grades or the PASA (Pennsylvania Alternate
System of Assessment).

To address the unique needs of these students, and to be in closer compliance with the NCLB
intent that all students be included in state assessment and accountability systems, the
Pennsylvania System of School Assessment Modified (PSSA-M) became operational in 2010
with a mathematics modified assessment at Grades 4-8 and 11. It was joined by operational
modified assessments in reading at Grades 4-8 and 11 and science at Grades 8 and 11 in the
spring of 2011.

More information regarding the development and composition of the 2010 PSSA-M mathematics
test may be found in Chapter Two of this report. Information may also be found in the
Pennsylvania Department of Education publication 2010-2011 PSSA Assessment Handbook (see
Part Six: PSSA—Modified). This handbook can be accessed at www.education.state.pa.us. On
the left, select “Programs,” ‘“Programs O-R,” “Pennsylvania System of School Assessment
(PSSA),” and then “Resource Materials.”

Eligibility for the PSSA-M requires that a student 1) is not eligible for the PASA, 2) has a grade-
level standards aligned IEP that clearly documents that the student requires significant
instructional accommodations to successfully access grade level content, 3) demonstrates
persistent academic difficulties, and 4) lacks academic progress. More detailed information on
the PSSA-M eligibility criteria may be accessed at www.education.state.pa.us. On the left side,
select “Programs,” “Programs S—Z,” and then “Special Education.” From the ‘“Special
Education” page select “Assessment” to access the relevant documents.
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Chapter Two: Test Development Overview of the Modified PSSA

OVERVIEW OF THE DEVELOPMENT PROCESS

The Modified assessments were developed under the direction of the Pennsylvania Department
of Education (PDE). The PSSA-M assessments were developed using the same rigorous and
technically sound development steps that were used to develop the general education assessment,
Pennsylvania Student Assessment System (PSSA). These technically sound development steps
involve Pennsylvania educators in all stages of the process. The Pennsylvania educators from
school districts throughout the Commonwealth of Pennsylvania selected to participate in the
development process had both content-area teaching expertise (e.g., mathematics, reading, and
science) as well as those with expertise in teaching students with disabilities. The key
development steps PDE followed when developing the PSSA-M assessments included the
following:

* Developing guidelines for revising and/or enhancing assessment questions
* Interviewing students and surveying teachers

* Revising and/or enhancing items to be more accessible to the given population of
students

* Reviewing items by committees of Pennsylvania educators, including reviewing
items for content alignment; rigor alignment; adherence to the principles of universal
design; bias, fairness, and sensitivity; and adherence to technical quality or the
standards for high-quality items

* Developing field test forms

* Field testing the items to determine whether the items were, in fact, more accessible
to the given population

* Scoring the open-ended or constructed-response items

* Reviewing the items to determine which items should be placed in the pool of items
acceptable for operational testing

* Reviewing the final operational forms prior to administering them to students

* Defining the expectation of mastery on the PSSA-M assessments or what it means for
a student to be Proficient as determined by the standard-setting process

* Developing Modified Achievement Standards

ACADEMIC STANDARDS, ASSESSMENT ANCHOR CONTENT STANDARDS, AND
ELIGIBLE CONTENT

PSSA-M Mathematics, Reading, and Science

The PSSA-M assessment follows the guidelines of the PSSA Assessment Anchor Content
Standards and Eligible Content, which are based on the Pennsylvania Academic Standards.
Although the Academic Standards indicate what students should know and be able to do,
educator concerns regarding the number and breadth of the Academic Standards led to an
initiative by the Pennsylvania Department of Education (PDE) to develop Assessment Anchor
Content Standards (Assessment Anchors) to indicate which parts of the Academic Standards
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(Instructional Standards) would be assessed on the PSSA and PSSA-M. Based on
recommendations from Pennsylvania educators, the Assessment Anchors were designed as a tool
to improve the articulation of curricular, instructional, and assessment practices. The Assessment
Anchors clarify what is expected across each grade span and focus the content of the standards
into what is assessable on a large-scale test. The Assessment Anchor documents also serve to
communicate Eligible Content, also called “assessment limits,” or the range of knowledge and
skills from which the PSSA and PSSA-M would be designed.

The Assessment Anchor’s coding is read like an outline. The code includes the content, grade
level, Reporting Category, Assessment Anchor, descriptor (Sub-Assessment Anchor), and
Eligible Content. Thus, M4.A.1.1.1 would be: Mathematics, Grade 4, Reporting Category A,
Assessment Anchor 1, descriptor (Sub-Assessment Anchor) 1, and Eligible Content 1.

Each of the Assessment Anchors has one or more descriptors (Sub-Assessment Anchors) and
Eligible Content varying to reflect grade-level appropriateness. The Assessment Anchors form
the basis of the test design for the grades undergoing new test development. In turn, this
hierarchy is the basis for organizing the total content scores (based on the core [common]
sections).

A draft version of the Assessment Anchors and Eligible Content for mathematics and reading
was submitted to Achieve, Inc., Washington, D.C., to conduct a special analysis to evaluate the
degree of alignment with the Academic Standards. Preliminary feedback enabled PDE to make
adjustments to improve the alignment as the Assessment Anchors took final form. These
adjustments were reflected operationally starting with the 2007 PSSA.

The Assessment Anchor Content Standards as defined by the Eligible Content are the same for
the PSSA-M as they are for the general PSSA. However, in the PSSA-M, items measuring the
Assessment Anchors as defined by the Eligible Content have been modified (revised and/or
enhanced), when appropriate. Modifications, such as reduced text, easier vocabulary, simplified
tasks, and the addition of hint boxes, allow for items to be more accessible to the given
population of students while still in line with measuring the Assessment Anchors as defined by
the Eligible Content. In so doing, the PSSA-M reflects the same emphasis and patterns as the
general PSSA while utilizing a similar style and format. However, the PSSA-M does contain
fewer items. These modifications, including fewer items and revisions and enhancements to
items, are designed to allow students with disabilities a better assessment opportunity in which to
demonstrate proficiency.

The complete set of Assessment Anchors and Eligible Content can be referenced at PDE’s
website www.education.state.pa.edu. On the left, select “Programs,” “Programs O-R,)”
“Pennsylvania System of School Assessment (PSSA),” and then “Assessment Anchors.” In
addition, see Appendix A for more information about how the Academic Standards are linked to
the Reporting Categories, Assessment Anchors, and Eligible Content.

Mathematics Assessment Measures

In keeping with the alignment of the PSSA, the PSSA-M mathematics assessments at Grades 4—8
and 11 have five major reporting categories: Numbers and Operations, Algebraic Concepts,
Geometry, Measurement, and Data Analysis and Probability. By organizing the Assessment
Anchors into a five-category reporting structure, there is a similarity to the categories used by the
National Council of Teachers of Mathematics (NCTM) and the National Assessment of
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Educational Progress (NAEP). See Appendix A for more information about how the Academic
Standards are linked to the Reporting Categories, Assessment Anchors, and Eligible Content.

In keeping with the PSSA, the PSSA-M mathematics assessment also employs two types of test
items: multiple-choice and open-ended. These item types assess different levels of knowledge
and provide different kinds of information about mathematics achievement. Psychometrically,
multiple-choice items are very useful and efficient tools for collecting information about a
student’s academic achievement. Open-ended performance tasks are less efficient in the sense
that they usually generate fewer scoreable points in the same amount of testing time. They do,
however, provide tasks that are more realistic and that better sample higher-level thinking skills.
The design of the PSSA-M attempts to achieve a reasonable balance between the two item types.
Furthermore, well-constructed scoring guides have made it possible to include open-ended tasks
in large-scale assessments such as the PSSA-M. Trained scorers can apply the scoring guides to
efficiently score large numbers of student papers in a highly reliable way.

MATHEMATICS MULTIPLE-CHOICE ITEMS

The majority of the mathematics items included on the PSSA-M, much like the PSSA, are
multiple-choice items. This item type is especially efficient for measuring a broad range of
content. In the PSSA and PSSA-M mathematics assessments, each multiple-choice item has four
response options, only one of which is correct. The student is awarded one point for choosing the
correct response. Distractors typically represent incorrect concepts, incorrect logic, incorrect
application of an algorithm, or computation errors. It is important to note that for the PSSA-M,
dropping an answer option is not an allowable modification.

Multiple-choice items are used to assess a variety of skill levels, from short-term recall of facts
to problem solving. PSSA and PSSA-M items involving application emphasize the requirement
to carry out some mathematical process to find an answer, rather than simply recall information
from memory.

OPEN-ENDED TASKS FOR MATHEMATICS

For both the PSSA and the PSSA-M, open-ended tasks require students to read a problem
description and to develop an appropriate solution. The PSSA-M open-ended items are designed
to be scaffolded, which means that there are several components to the overall task that may
enable students to enter or begin the problem at different places. In some items, each successive
component is designed to assess progressively more difficult skills or higher knowledge levels.
Certain components ask students to explain their reasoning for engaging in particular
mathematical operations or for arriving at certain conclusions. The types of tasks utilized do not
necessarily require computations. Students may also be asked to perform such tasks as
constructing a graph, shading some portion of a figure, or listing object combinations that meet
specified criteria.

Open-ended tasks are especially useful for measuring students’ problem-solving skills in
mathematics. They offer the opportunity to present real-life situations that require students to
solve problems using mathematics abilities learned in the classroom. Students must read the task
carefully, identify the necessary information, devise a method of solution, perform the
calculations, enter the solution directly in the answer document, and, when required, offer an
explanation. This provides insight into students’ mathematical knowledge, abilities, and
reasoning processes.
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For both the PSSA and the PSSA-M, open-ended mathematics items are scored on a 0—4 point
scale with an item-specific scoring guideline. The item-specific scoring guideline outlines the
requirements at each score point. Item-specific scoring guidelines are based on the General
Description of Mathematics Scoring Guidelines for Open-Ended Items. The general guidelines
describe a hierarchy of responses, which represent the five score levels. See Appendix B or the
PSSA-M Mathematics Item and Scoring Samplers available at www.education.state.pa.us. On the
left, select “Programs,” Programs O-R,” “Pennsylvania System of School Assessment (PSSA),”
and then “Resource Materials.”

The tables below provide a high-level overview of the operational mathematics PSSA-M test
plan as compared to the general education mathematics PSSA. In addition, a comparison of the
reporting categories for the mathematics PSSA-M and the general education mathematics PSSA
is also provided. The PSSA-M test content blueprints show the same emphasis and patterns as
the PSSA. The test content blueprints also show the extent to which the same or consistent
categories of content appear in the PSSA-M and the PSSA. The PSSA-M, however, as noted in
Table 21, has fewer items.

Table 2—1. Mathematics Operational Test Plan Summary: PSSA and PSSA-M

Total Number of
Number of MC Number of 4-point .
Program Grades Items per PSSA | OE Items per PSSA Points (MC + OF)
per PSSA
4,5,6,7,
PSSA 8 and 11 60 3 72
47 57 67 77
PSSA-M 8 and 11 30 2 38

Table 2-2. Mathematics Blueprint (percentage of total test points): PSSA and PSSA-M

Reporting
Category

Program

Grade

4

5

6

7

8

11

Numbers and
Operations

PSSA

43% - 47%

41% - 45%

28% - 32%

20% - 24%

18% - 22%

12% - 15%

PSSA-M

43% - 47%

41% - 45%

28% - 32%

20% - 24%

18% - 22%

12% - 15%

Measurement

PSSA

12% - 15%

12% - 15%

12% - 15%

12% - 15%

12% - 15%

12% - 15%

PSSA-M

12% - 15%

12% - 15%

12% - 15%

12% - 15%

12% - 15%

12% - 15%

Geometry

PSSA

12% - 15%

12% - 15%

15% - 20%

15% - 20%

15% - 20%

12% - 18%

PSSA-M

12% - 15%

12% - 15%

15% - 20%

15% - 20%

15% - 20%

12% - 18%

Algebraic
Concepts

PSSA

12% - 15%

13% - 17%

15% - 20%

20% - 27%

25% - 30%

38% - 42%

PSSA-M

12% - 15%

13% - 17%

15% - 20%

20% - 27%

25% - 30%

38% - 42%

Data Analysis &
Probability

PSSA

12% - 15%

12% - 15%

15% - 20%

15% - 20%

15% - 20%

12% - 18%

PSSA-M

12% - 15%

12% - 15%

15% - 20%

15% - 20%

15% - 20%

12% - 18%

2011 PSSA-M Technical Report

Page 8




Chapter Two: Test Development Overview of the Modified PSSA

Reading Assessment Measures

In keeping with the alignment of the PSSA, the PSSA-M reading assessment has two major
reporting categories, Comprehension and Reading Skills and Interpretation and Analysis of
Fictional and Nonfictional Text. These two reporting categories are derived from Reading
Academic Standards 1.1, 1.2, and 1.3. As on the PSSA, Standards 1.6, 1.7, and 1.8 are not
addressed on the PSSA-M because they are not specific to reading comprehension and can be
more accurately evaluated at the school level. Standards 1.4 and 1.5 are addressed on the PSSA
writing assessment. See Appendix A for more information about how the Academic Standards
are linked to the Reporting Categories, Assessment Anchors, and Eligible Content.

The PSSA-M reading assessment, like the PSSA reading assessment, employs two types of test
items: multiple-choice and open-ended. They are designed to measure students’ comprehension
of the information contained in the reading passages.

READING MULTIPLE-CHOICE ITEMS

Multiple-choice items measure such concepts as how well students comprehend the overall
meaning of a passage or make basic inferences about it. At times, asking students to choose a
preferred answer is the best way to determine whether they have gleaned certain important
information from a story. Such information may include setting, central idea, or main events and
their sequence.

Each reading multiple-choice item has four response options, only one of which is correct. The
student is awarded one point for choosing the correct response. Incorrect response choices, or
distractors, typically represent some kind of misinterpretation, predisposition, unsound
reasoning, or casual reading. It is important to note that for the PSSA-M, dropping an answer
option is not an allowable modification.

OPEN-ENDED TASKS FOR READING

Open-ended tasks are designed to address comprehension of text in ways that multiple-choice
items cannot. A short written response, requiring about ten minutes per item, allows students to
prepare an answer and summarize using supporting details or examples derived from the text.

The PSSA-M reading open-ended items, like the PSSA reading open-ended items, are scored on
a 0-3 point scale with an item-specific scoring guideline. This scale is consistent with the scale
used on the National Assessment of Educational Progress (NAEP). The change from the former
0—4 point scale improves the alignment with the types of tasks required. Each task is text-
dependent and is carefully constructed with the scoring guide reflecting the task requirements.
All item-specific scoring guidelines are based on the General Scoring Guidelines for Open-
Ended Reading Items. The general guidelines describe a hierarchy of responses, which represent
the four score levels. See Appendix B or the Modified Reading Item and Scoring Samplers
available at www.education.state.pa.us. On the left, select “Programs,” Programs O-R,”
“Pennsylvania System of School Assessment (PSSA),” and then “Resource Materials.”

The following tables provide a high-level overview of the operational reading PSSA-M test plan
as compared to the general education reading PSSA. In addition, a comparison of the reporting
categories for the reading PSSA-M and the general education reading PSSA is also provided.
The PSSA-M test content blueprints show the same emphasis and patterns as the PSSA. The test
content blueprints also show the extent to which the same or consistent categories of content
appear in the PSSA-M and the PSSA. The PSSA-M, however, as noted in Table 2-3, has fewer
items.
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Table 2-3. Reading Operational Test Plan Summary: PSSA and PSSA-M

Number of MC Number of 3-point Tota.l Number of
Program Grades Items per PSSA | OF Items per PSSA Points (MC +
L P OF) per PSSA
4: 5: 6: 7:
PSSA | 8 and 11 40 4 52
49 59 69 79
PSSAM | g and 11 e 2 36

Table 2—4. Reading Blueprint (percentage of total test points): PSSA and PSSA-M

Grad
Reporting Category| Program race
4 5 6 7 8 11
Comprehension and| PSSA |60% - 80%|60% - 80%| 50%-70% | 50% -70% | 40%-60% 0% - 60%
Reading Skills | pSSA-M [60% - 80%|60% - 80%| 50%-70% | 50% -70% | 40%-60% 40% - 60%
Inte/ill’lz;astils‘; f"“nd PSSA  |20% - 40% [20% - 40%|30% - 50%|30% - 50%|40% - 60%40% - 60%
N:nlfcitclggigﬁixt PSSA-M |20% - 40%|20% - 40%|30% - 50%|30% - 50%|40% - 60% 40% - 60%

Science Assessment Measures

The PSSA and the PSSA-M science assessments have four major reporting categories: The
Nature of Science, Biological Science, Physical Science, and Earth and Space Sciences. These
categories are similar to those used by the National Assessment of Educational Progress (NAEP)
and The Third International Mathematics and Science Study (TIMSS). [However, the PSSA and
the PSSA-M organize the categories differently.] The science assessment anchors cover
seventeen major categories from two sets of standards: Science and Technology Standards (3.1,
3.2,3.3,34,3.5, 3.6, 3.7, and 3.8) and Environment and Ecology Standards (4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7, 4.8, and 4.9). See Appendix A for more information about how the Academic
Standards are linked to the Reporting Categories, Assessment Anchors, and Eligible Content.

The science assessment employs two types of test items: multiple-choice and open-ended. These
item types assess different levels of knowledge and provide different kinds of information about
science achievement. The design of the operational 2011 PSSA-M for science achieves a
reasonable balance between the two item types.
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SCIENCE MULTIPLE-CHOICE ITEMS

The majority of the science items included on the PSSA-M are multiple-choice items. This item
type is especially efficient for measuring a broad range of content. In the PSSA-M science
assessment, each multiple-choice item has four response options, only one of which is correct.
The student is awarded one point for choosing the correct response. Distractors typically
represent incorrect concepts, incorrect logic, or incorrect application of a scientific principle. It is
important to note that for the PSSA-M, dropping an answer option is not an allowable
modification.

Multiple-choice items are used to assess a variety of skill levels, from short-term recall of facts
to the application of science content. PSSA items involving application emphasize the
requirement to utilize science content to find an answer, rather than simply recalling information
from memory.

OPEN-ENDED ITEMS FOR SCIENCE

At all grades, standalone science open-ended items require students to read a description of a
scientific problem and to develop an appropriate solution. Open-ended items require about five
minutes per task.

Open-ended tasks are especially useful for measuring students’ skills in science. They offer the
opportunity to present real-life situations that require students to solve problems using science
skills learned in the classroom. Students must read the task carefully, identify the necessary
information, devise a method of solution, enter the solution directly in the answer document, and,
when required, offer an explanation. This provides insight into students’ science knowledge,
abilities, and reasoning processes.

The open-ended science items are scored on a 0—2-point scale with an item-specific scoring
guideline, and each task is carefully constructed with a scoring guide reflecting the task
requirements. The general guidelines describe a hierarchy of responses, which represent the three
score levels. Each item-specific scoring guideline outlines the requirements at each score point,
and each item-specific scoring guideline is based on the Science Scoring Guidelines for Open-
Ended Items. See Appendix B or the Modified Science Item and Scoring Samplers available at
www.education.state.pa.us. On the left, select “Programs,” “Programs O-R,” “Pennsylvania
System of School Assessment (PSSA),” and then “Resource Materials.”

The following tables provide a high-level overview of the operational science PSSA-M test plan
as compared to the general education science PSSA. In addition, a comparison of the reporting
categories for the science PSSA-M and the general education science PSSA is also provided. The
PSSA-M test content blueprints show the same emphasis and patterns as the PSSA. The test
content blueprints also show the extent to which the same or consistent categories of content
appear in the PSSA-M and the PSSA. The PSSA-M, however, as noted in Table 2-5, has fewer
items.
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Table 2-5. Science Operational Test Plan Summary: PSSA and PSSA-M

Number of Number of Total
Number of . Number of .
Standalone Scenario- 2-noint OF Scenario- Number of
Program | Grades based MC P based 4-point Points
MC Items Items per
er PSSA Items per PSSA OE Items per | (MC + OE)
P PSSA PSSA per PSSA
PSSA 8 54 4 5 0 68
PSSA-M 8 30 0 2 0 34
PSSA 11 38 12 6 3 74
PSSA-M 11 30 0 2 0 34

Table 2—6. Science Blueprint (percentage of total test points): PSSA and PSSA-M

i Grade
Reporting Program
Category 8 11
) PSSA ~50% ~50%
Nature of Science
PSSA-M ~50% ~50%
) . ' PSSA ~17% ~17%
Biological Science
PSSA-M ~17% ~17%
PSSA ~17% ~17%
Physical Science
PSSA-M ~17% ~17%
Earth and Space PSSA ~17% | ~17%
Science PSSA-M | ~17% | ~17%
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Chapter Three: Item Development Process

The core portion of the 2011 PSSA-M mathematics operational administration is primarily made
up of items that were field tested in the 2010 PSSA-M embedded field test. The items used as
core-to-core linking items in the 2011 PSSA-M mathematics operational administration were
selected from items that were developed for the 2009 PSSA-M standalone field test. Therefore
the activities that led to the 2011 PSSA-M operational mathematics administration began with
the development of the draft test items that appeared in the 2009 PSSA-M standalone field test.
The core portions of the 2011 PSSA-M reading and science operational administrations are made
up of items that were field tested in the 2010 PSSA-M standalone field test. Therefore the
activities that led to the 2011 PSSA-M operational reading and science administrations began
with the development of draft test items that appeared in the 2010 PSSA-M standalone field test.

STEPS IN THE DEVELOPMENT PROCESS

A series of major activities took place in the development of the PSSA-M for mathematics.
These key activities included the initial development of the guidelines for item revision and/or
enhancement; cognitive interviews; item revision and/or enhancement of items; content review;
bias, fairness, and sensitivity review; field test of items in spring 2009; item review with data;
embedded field test of items in spring 2010; item review with data; and final selection of items to
compose the 2011 PSSA-M mathematics assessment for grades 4-8 and 11. These activities are
summarized in Table 3—1 below, and they are further described in the paragraphs that follow.

Table 3—1. PSSA-M Mathematics Development Timeline

Time Assessment Activity
Frame
September 2009 FT for Item modifications implemented in preparation for 2009
2008—- 2010 OP standalone field test
January
2009
January 2009 FT for Item review and bias, fairness, and sensitivity review for
2009 2010 OP candidate items for the 2009 standalone field test
February— 2009 FT for Forms construction for the 2009 standalone field test
March 2009 | 2010 OP
May 2009 Cognitive Cognitive Interviews conducted in Pennsylvania schools
Interviews
May 2009 2009 FT for PSSA-M Mathematics Standalone Field Test
2010 OP
June—July 2010 FT for Item modifications (revisions and/or enhancements)
2009 2011 OP implemented in preparation for 2010 embedded field test
July—August | 2010 FT for Item review and bias, fairness, and sensitivity review for
2009 2011 OP candidate items of the 2010 embedded field test
August 2009 | 2009 FT for Statistical review of the 2009 field tested items
2010 OP
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Table 3—1 (continued). PSSA-M Mathematics Development Timeline

Time Assessment Activity
Frame

September | 2010 OP & Forms construction for the 2010 operational assessment

2009—- 2010 FT for with embedded field test

January 2011 OP

2010

April 2010 | 2010 OP & 2010 operational assessment with embedded field test
2010 FT for
2011 OP

August 2010 | 2010 FT for Statistical review of the 2010 field tested items
2011 OP

August— 2010 OP & Forms construction for the 2011 operational assessment

September 2010 FT for

2010 2011 OP

March 2011 | 2011 OP 2011 operational assessment

Note. FT = Field Test
OP = Operational

A series of major activities took place in the development of the PSSA-M for reading. These key
activities included the initial development of the guidelines for item revision and/or
enhancement; cognitive interviews; item revision and/or enhancement of items; content review;
bias, fairness, and sensitivity review; pilot test in spring 2009; field test of items in spring 2010;
item review with data; and final selection of items to compose the 2011 PSSA-M reading
assessments. These activities are summarized in Table 3—-2 below, and they are further described
in the paragraphs that follow.

Table 3-2. PSSA-M Reading Development Timeline

Time Assessment Activity
Frame
Sept 2008— | 2009 Pilot Test Item modifications implemented in preparation for 2009
Jan 2009 and 2010 FT Reading Pilot Test and 2010 Reading Standalone Field
Tests
Jan 2009 2009 Pilot Test Item review and bias, fairness, and sensitivity review for
and 2010 FT candidate items for the 2009 Reading Pilot Test and 2010
Reading Standalone Field Tests
Jan—-March | 2009 Pilot Test Forms construction for the 2009 Reading Pilot Test
2009
May 2009 Cognitive Cognitive Interviews conducted in Pennsylvania schools
Interviews
May 2009 2009 Pilot Test PSSA-M Reading Pilot Test
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Table 3-2 (continued). PSSA-M Reading Development Timeline

Time Assessment Activity

Frame
May—July 2010 FT for Item modifications (revisions and/or enhancements)
2009 2011 OP implemented in preparation for 2010 Reading Standalone

Field Tests
July—Aug 2010 FT for Item review and bias, fairness, and sensitivity review for
2009 2011 OP candidate items of the 2010 Reading Standalone Field Tests
Aug—Oct 2010 FT for Forms construction for the 2010 Reading Standalone Field
2009 2011 OP Tests
April-May | 2010 FT for PSSA-M Reading Standalone Field Tests
2010 2011 OP
Aug 2010 2010 FT for Statistical review of the 2010 field tested items
2011 OP

Aug—Sept 2010 OP for Forms construction for the 2010 operational assessments for
2010 2011 OP Reading
March—April | 2011 OP 2011 operational assessments for Reading

2011

Note. FT = Field Test
OP = Operational

A series of major activities took place in the development of the PSSA-M for science. These key
activities included the initial development of the guidelines for item revision and/or
enhancement; cognitive interviews; item revision and/or enhancement of items; content review;
bias, fairness, and sensitivity review; field test of items in spring 2010; item review with data;
and final selection of items to compose the 2011 PSSA-M science assessments. These activities
are summarized in Table 3—3 below, and they are further described in the paragraphs that follow.

Table 3-3. PSSA-M Science Development Timeline

Time

Assessment Activity
Frame
Sept 2008— | 2010 FT Item modifications implemented in preparation for 2010
Jan 2009 Science Standalone Field Tests
Jan 2009 2010 FT Item review and bias, fairness, and sensitivity review for
candidate items for the 2010 Science Standalone Field Tests
May 2009 Cognitive Cognitive Interviews conducted in Pennsylvania schools
Interviews
May—July 2010 FT for Item modifications (revisions and/or enhancements)
2009 2011 OP implemented in preparation for 2010 Science Standalone
Field Tests
July—Aug 2010 FT for Item review and bias, fairness, and sensitivity review for
2009 2011 OP candidate items of the 2010 Science Standalone Field Tests
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Table 3-3 (continued). PSSA-M Science Development Timeline

Time Assessment Activity

Frame
Aug— Oct 2010 FT for Forms construction for the 2010 Science Standalone Field
2009 2011 OP Tests
April-May | 2010 FT for PSSA-M Science Standalone Field Tests
2010 2011 OP
Aug 2010 2010 FT for Statistical review of the 2010 field tested items

2011 OP

Aug—Sept 2010 OP for Forms construction for the 2010 operational assessments for
2010 2011 OP Science
March—April | 2011 OP 2011 operational assessments for Science
2011

Note. FT = Field Test
OP = Operational

Item Development Planning Meeting

Prior to the start of any item development work, DRC’s test development staff meets with PDE’s
assessment office to discuss the test development plans for the next PSSA administration,
including the test blueprint, the field test plan (including development counts), procedures,
timelines, etc. With a complete development cycle lasting several years (from item authoring
through field test, data review, and operational usage), the initial planning begins well in advance
of the anticipated administration. For the 2011 PSSA-M operational administration, the initial
planning meetings for the item modification process for the 2010 field test occurred throughout
2008. Item modification began in fall 2008, with the item review meetings occurring in 2009.
See Tables 3—1, 3—2, and 3-3 for additional details.

Review of the Items

In September 2008, a pool of mathematics items from grades 4-8 and 11 was reviewed. In
September 2008 and again in May 2009, pools of PSSA reading items from grades 4-8 and 11
and PSSA science items for grades 8 and 11 were reviewed. The review of the items focused on
whether each item might lend itself well to revision and/or enhancement for possible field testing
of PSSA-M items in spring 2010. The pool of candidate items was comprised of PSSA reading
and science items that had been field tested in earlier administrations.

Training

To begin the process, WestEd and DRC selected and trained mathematics, reading, and science
staff to review PSSA items for possible revision and/or enhancement. Qualified content experts
were college graduates with teaching experience and a demonstrated base of knowledge in the
content area. Many of these writers were content assessment specialists and curriculum
specialists. The writers were trained individually and had previous experience in writing and
modifying multiple-choice and open-ended items. Prior to modifying items for the PSSA-M, the
cadre of item writers was trained with regard to the following:

* Pennsylvania Academic Standards, Assessment Anchors, and Eligible Content
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* Webb’s Four Levels of Cognitive Complexity: Recall, Basic Application of
Skill/Concept, Strategic Thinking, and Extended Thinking

* General Scoring Guidelines for each content area
* Specific and General Guidelines for Item Writing
* Bias, Fairness, and Sensitivity

* Principles of Universal Design

* Item Quality Technical Style Guidelines

e Reference Information

* Sample Items

In addition, staff with a background in special education (e.g., those certified in special education
and/or those with teaching experience in working with students with disabilities) and/or those
with a background in developing assessments for the given population were also members of the
team.

Training of content staff at WestEd and DRC began with the study and discussion of the
information presented in the Pennsylvania System of School Assessment-Modified (PSSA-M)
Alternate Assessment Based on Modified Achievement Standards Item Revision and/or
Enhancement Guidelines. These guidelines were developed by WestEd with support from DRC.
They were reviewed and approved by PDE prior to item revision and/or item enhancement. The
guidelines served as the basis for all item revision and/or enhancement. A summary of the
guidelines is given in the next section. The full guidelines are found in Appendix D of this
document. It is important to note that these guidelines adhere to the Principles of Universal
Design (Center for Universal Design, 1997). NCEO has produced seven elements of Universal
Design as they apply to assessments (Johnstone, Altman, & Thurlow, 2006).

These elements of the Principles of Universal Design served to guide PSSA-M item revision
and/or enhancement and are clearly noted in the Guidelines for Item Revision and Enhancement,
found in Appendix D. Further discussion related to universal design considerations can be found
in Chapter Four.

Table 3—4 shows the number of mathematics multiple-choice (MC) and open-ended (OE) items
submitted to PDE for the item review meeting held in August of 2009.

Table 3—4. Mathematics Number of Items (MC and OE) Presented in
August 2009 Item Review Meeting

August | August
Grade | 2009 | 2009 ;rt(;::l
MC | OE
4 15 4 19
5 19 4 23
6 18 4 2
7 19 3 2
8 19 2 21
1 19 2 21
Total | 109 | 19 | 128
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Tables 3—5 and 3—6 show the number of reading multiple-choice (MC) items, open-ended (OE)
items, and passages submitted to PDE for the item review meetings held in January and August

of 20009.
Table 3-5. Reading Number of Items (MC and OE) Presented in
January 2009 and August 2009 Item Review Meetings
January | August | August January | August | August
Grade 2009 2009 2009 | Total 2009 2009 2009 | Total | Total
Modified | Modified | New | MC | Modified | Modified | New OE | Items
MC MC MC OE OE OE
4 63 65 61 189 9 6 0 15 204
5 64 73 54 191 9 6 0 15 206
6 62 72 56 190 10 6 0 16 206
7 71 56 62 189 10 5 0 15 204
8 64 73 51 188 8 8 0 16 204
11 65 76 57 198 9 7 1 17 215
Total 389 415 341 1145 55 38 1 94 1239
Table 3—-6. Reading Number of Passages Presented in
January 2009 and August 2009 Item Review Meetings
January 2009 August 2009 Total
Grade
Passages Passages Passages
4 9 6 15
5 9 6 15
6 9 6 15
7 10 5 15
8 8 7 15
11 8 7 15
Total 53 37 90

Table 3—7 shows the number of science multiple-choice (MC) and open-ended (OE) items

submitted to PDE for the item review meetings held in January and August of 2009.

Table 3—7. Science Number of Items (MC and OE) Presented in
January 2009 and August 2009 Item Review Meetings

January | August January | August
Grade 2009 2009 Total 2009 2009 Total Total
Modified | Modified MC Modified | Modified OE Items
MC MC OE OE
8 67 71 138 11 9 20 158
11 69 64 133 11 6 17 150
Total 136 135 271 22 15 37 308
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SUMMARY OF REVISION AND/OR ENHANCEMENT GUIDELINES

Under the direction of the Pennsylvania Department of Education (PDE), the revisions and/or
enhancements to PSSA items for mathematics, reading, and science were purposefully and
necessarily made in order to address the eligible students’ need for accessibility when taking the
PSSA-M. The initial phases of PSSA-M item revisions and/or enhancements relied on expert
judgment (e.g., PDE content-area experts and special educators; Pennsylvania educators,
including both content-area educators and special education educators with expertise in teaching
the target population of students with disabilities). In addition, all revised and/or enhanced items
were field tested in spring 2009 or spring 2010 for mathematics and in spring 2010 for reading
and science. The additional data collected on item performance of each field test item further
served to validate the design and the revisions and/or enhancements of the PSSA-M items. The
data also offered PDE guidance in the selection of revised and/or enhanced items for the PSSA-
M operational assessments. The types of revisions and/or enhancements to items are provided
below.

Revisions

Students who will be eligible for the PSSA-M generally have difficulty processing information.
As a result, revisions to items included the following:

* Simplifying the language in order to reduce the cognitive load or the amount of
complex information without changing the construct, or what the item was intended
to measure

* Simplifying the language in order to remove any words that might be irrelevant
Enhancements: Providing Supports

Enhancements to items involved embedding a type of support (e.g., adding graphics or artwork,
providing definitions or context clues, providing scaffolds, and/or other permissible ways
students might need to access and demonstrate understanding of the assessed content).
Enhancement supports to items included the following:

* Providing helpful hints designed to support students’ processing of information
* Providing additional graphics and/or artwork to support understanding

* Segmenting passages/prompts when appropriate: When passages are segmented,
items follow an order that parallels how information generally appears in the passage
and/or prompt. (For example, for the reading PSSA-M, when appropriate, students
will be provided the same passage/prompt as the general education PSSA at a given
grade level, but the passage will be “segmented” or divided into meaningful parts.
Those items that apply directly to each segment will appear directly after or adjacent
to the referenced section of the text.)

* Providing scaffolds such as adding hints or thought boxes (visual cues) to provide
further definition of a word or words and terminology and/or to support the text or
emphasize main ideas

* Providing supports for a number of steps and/or operations; For example, in a
multistep mathematics item, as appropriate, subquestions or steps to break up or help
students think through multistep problems/item are provided
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* Adding additional directions to explain a process or activity

* Adding prereading information to clarify the purpose of a passage or prompt

* Embedding a formula (as appropriate for intention of the assessed standard)
Enhancements: Visual Display

Enhancements to items also involve the degree to which the item format can be altered
(e.g., introducing bolding, underlining, and other text changes, as well as changes in font size)
and still provide a reliable measure of the student’s knowledge/skill. Enhancements involving
item format included the following:

* Adding more space between letters and words if item validity was not affected
* Having fewer items per page, when appropriate

* Increasing the width of an item or line length (from two columns to single-column
layout so that the text of the item spans the entire width of the page), when
appropriate

* Restructuring the stem of an item into a “stacked” format (Facts or details related to
the item were indented and placed in a stacked format as well.)

* Inserting bullets to organize complex information or inserting bullets to break
complex text within an item stem into smaller parts

ITEM AUTHORING AND TRACKING

Initially, items are generated with software-prepared PSSA-M Item Cards and used for
preliminary sorting and reviewing. Although very similar, the PSSA-M Item Card for Multiple-
Choice Items differs from the PSSA-M Item Card for Open-Ended Items in that the former has a
location at the bottom of the card for comments regarding the distractors. Blank examples of
these two cards are shown in Appendix E. In both instances, a column against the right margin
provides for codes to identify the subject area, grade, content categories, passage information (in
the case of reading), item type, depth of knowledge (cognitive complexity), estimated difficulty,
answer key (MC items), and calculator use (mathematics).

All items undergoing field testing in 2010 were entered into the DRC Item Development and
Educational Assessment System (IDEAS), which is a comprehensive, secure, online item
banking system. It accommodates item writing, item viewing and reviewing, and item tracking
and versioning. IDEAS manages the transition of an item from its developmental stage to its
approval for use within a test form. The system supports an extensive item history that includes
item usage within a form, item-level notes, content categories and subcategories, item statistics
from both classical and Rasch item analyses, and classifications derived from analyses of
differential item functioning (DIF). Sample IDEAS Item Cards are presented in Appendix E.

INTERNAL REVIEWS AND PDE REVIEWS

To ensure that the items revised and/or enhanced were sufficient in number and adequately
distributed across subcategories and levels of difficulty, content specialists, editors, and special
education experts were informed of the required quantities of items needed for the external
review by committees of Pennsylvania educators. Based upon the training received, content
experts and special education experts began the process of revising and/or enhancing items. As
items were revised and/or enhanced, they were entered into the item banking system along with
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important information (e.g., grade level, Assessment Anchor, Eligible Content, depth of
knowledge). Subsequently, as an integral part of the internal item revision and/or enhancement
process, each item was reviewed by a team of content specialists, editors, and special education
experts both at WestEd and DRC. Content specialists, editors, and special education experts
evaluated each item to make sure that the construct had not changed and that it still measured the
intended Eligible Content and/or Assessment Anchor Content Standard. They also assessed each
item to make certain that the item revisions and/or enhancements were appropriate to the
intended grade and that they provided and cued only one correct answer. In addition, the
difficulty level, depth of knowledge, graphics, language demand, and distractors were also
evaluated. Other elements considered in this process included, but were not limited to, Universal
Design considerations, adherence to the PDE-approved item revision and enhancement
guidelines, bias, source of challenge, grammar/punctuation, and PSSA-M style.

Following this internal process, revised and/or enhanced items were submitted to content
specialists at the Pennsylvania Department of Education for review. PDE staff then consulted
with WestEd and DRC about any general issues (style, format, interpretation of Assessment
Anchors and Eligible Content) and about the revisions and/or enhancements to specific items.
Following PDE’s review, the revised and/or enhanced items were prepared for the content
review meetings and the bias, fairness, and sensitivity meetings conducted with Pennsylvania
educators. Information concerning these external reviews by Pennsylvania educators is provided
below.

Review by Committees of Pennsylvania Educators

Before the PSSA-M items were field tested, the items were reviewed by two separate committees
at different stages. The first committee to meet was the Bias, Fairness, and Sensitivity
committee, and the second was the Item Content committee. The first Bias, Fairness, and
Sensitivity meeting was held in Harrisburg, PA, on January 12 and 13 of 2009, and the first Item
Content meeting, also held in Harrisburg, PA, took place January 14 through 16 of 2009. A
second set of meetings was held to review additional modified items. The second Bias, Fairness,
and Sensitivity meeting was held in Harrisburg, PA, on July 28 and 29 of 2009, and the second
Item Content meeting, also held in Harrisburg, PA, took place on August 5 and 6 of 2009.
Summaries, guidelines, and procedures for each meeting are presented below.

BIAS, FAIRNESS, AND SENSITIVITY REVIEW

Prior to 2010 field testing, all revised and/or enhanced PSSA-M items were submitted to a Bias,
Fairness, and Sensitivity committee for review. The committee members consisted of a cross-
representation of ethnic groups across the six members. There was one Latin American, two
African Americans, one Native American, and two Caucasians represented in the committee.
Members of the committee also had expertise with special needs students and English Language
Learners. All members had served on previous Pennsylvania Bias, Fairness, and Sensitivity
Committees. The committee’s primary responsibility was to evaluate the acceptability of items
with regard to bias, fairness, and sensitivity issues. They also made recommendations for
changes to or deletion of items in order to remove the potential for issues of bias, fairness, and/or
sensitivity.

The expert, multiethnic committee composed of men and women was trained by DRC and
WestEd staff to review items for bias, fairness, and sensitivity issues. Training materials included
a PDE- approved manual developed by DRC (DRC, 2003-2010). The focus of the training was
on security and confidentiality; fairness in testing ensuring balanced treatment; definition of bias;
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and types of bias including stereotyping, gender, regional or geographical, ethnic or cultural,
socioeconomic or class, religious, ageism, persons with disabilities, experiential, and sensitivity.

PDE staff members also attended the review and served as reviewers of the process. All PSSA-M
items were read by a cross-section of committee members. Each member noted bias, fairness,
and/or sensitivity comments on tracking sheets and on the item, if needed, for clarification.
Committee members individually categorized any concerns as related to ageism, disability,
ethnicity/culture, gender, region, religion, socioeconomic status, or stereotyping. These
categories then formed the framework through which recommendations for modification or
rejection of items occurred during the subsequent committee consensus process. The committee
discussed each of the issues as a group and came to consensus as to which issues should
represent the view of the committee. All consensus comments were then compiled, and the
suggested actions on these items were recorded and submitted to PDE. This review followed
security procedures. Items in binders were distributed for committee review by number and
signed for by each member on a daily basis. All attendees, with the exception of PDE staff, were
required to sign a confidentiality agreement. All materials not in use at any time were stored in a
locked room at the DRC offices in Harrisburg, PA. Secure materials that did not need to be
retained after the meeting were deposited in secure barrels, the contents of which were shredded.

ITEM CONTENT REVIEW

Prior to the 2009 field testing, all revised and/or enhanced items were also submitted to content
committees for review. The content committees consisted of Pennsylvania educators from school
districts throughout the Commonwealth of Pennsylvania. The committee members were selected
to have both content expertise as well as expertise in teaching students with disabilities and/or
students who may be administered the PSSA-M assessment. The primary responsibility of the
content committees was to evaluate the revised and/or enhanced items with regard to the quality
of the revision and/or enhancement, the content classification and whether or not the construct
had changed, including grade-level appropriateness of the revision and/or enhancement,
estimated difficulty, depth of knowledge, and source of challenge.

With source of challenge (Webb, 2002; 2007), items were identified in which the cognitive
demand focused on an unintended content, concept, or skill. In addition, source of challenge was
considered if the reason that an answer could be given resulted from a cultural bias, an
inappropriate reading level, or a flawed graphic in an item revision and/or enhancement, or if the
item required specialized, non-content related knowledge to answer. Source of challenge could
result in the student answering—either correctly or incorrectly—without actually demonstrating
the intended content or skill. Committee members were asked to note any items with a source of
challenge and to suggest additional revisions and/or enhancements to remove the source of
challenge. They also suggested additional and/or other revisions and enhancements to the items.
In some cases, when an item was deleted, the committee members reviewed a suggested
replacement item provided by the facilitators. The committee also reviewed the items for
adherence to the guidelines for item revision and/or enhancement and the Principles of Universal
Design, including language demand and issues of bias, fairness, and sensitivity.

Committee members were approved by PDE, and PDE-approved invitations were sent to them
by DRC. PDE also selected internal PDE staff members for attendance. The meeting commenced
with a welcome by PDE and DRC. This was followed by a PowerPoint presentation by DRC and
WestEd. The PowerPoint presentation introduced the goals of the meeting, security and
confidentiality, overview of the PSSA-M, and PSSA-M strategies for revising and/or enhancing
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items, including what could not be considered. The life of a PSSA item, the life of a PSSA-M
item, the item review process, content alignment, rigor-level alignment, technical design,
universal design, roles and responsibilities, and an opportunity to ask questions were also
included in the PowerPoint training. In addition, the training included procedures and forms to be
used for item content review. Unique to this item review training was the presentation of sample
items which included presenting each parent item along with the modified “child” item. These
parent items were shown so the committee could see how the item originated as a PSSA item.

After the training, committee members were divided into groups. WestEd content assessment
specialists facilitated the reviews and were assisted by representatives from DRC and PDE. The
members reviewed each item and then came to consensus and assigned a status to each item as a
group: Approved, Accepted with Revision, Move to Another Assessment Anchor or Grade, or
Rejected. All comments were recorded, and a master rating sheet was completed. Committee
facilitators recorded the committee consensus on the Item Review Rating Sheet.

Security was addressed by adhering to a strict set of procedures. Items in binders were
distributed for committee review by number and signed for by each member on a daily basis. All
attendees, with the exception of PDE staff, were required to sign a confidentiality agreement. All
materials not in use at any time were stored in a locked room. Secure materials that did not need
to be retained were deposited in secure barrels, the contents of which were shredded.

As the committee members reviewed the items and completed the Item Rating Sheets, they used
the PSSA-M Item Review Criteria Guidelines produced by DRC and approved by PDE. These
guidelines are found in Appendix F of this report. All committees had between 8 and 12
participants. Committees included a mixture of veteran item reviewers, new reviewers, and
special education teachers. In general, all participants had been exposed to special needs students
and they paid close attention to what the special education teacher had to say about the items.
There were good discussions among the members of the committees, and overall, they liked the
modifications that were made to the items.

All committee-recommended edits were reviewed by PDE. Approved edits were provided to
DRC. All PDE approved edits were made. The revised and/or enhanced items were then made
available for the Cognitive Interviews.

READING PILOT

As a result of feedback from both the Technical Advisory Committee (TAC) and the PSSA-M
Advisory Task Force, PDE and DRC proposed a small pilot test in reading, Grades 5 and 8 only.
The chart that follows shows the major deliverables and deadlines for the 2009 reading pilot test
pull lists.
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Table 3-8. 2009 PSSA-M Reading Pilot Test Schedule

Date/Timeframe Task
February 17,2009 | Reading pilot test pull list delivered to DRC from WestEd.
February 27 Pilot DFA template provided to WestEd.
March 5 DRC provided initial draft of reading pilots to WestEd.
March 10 WestEd provided initial reading pilot feedback to DRC.
March 13 DRC received pilot DFA from WestEd.
March 13 Reading pilot test forms provided to PDE/WestEd for review.
March 18 PDE and WestEd provided final approval to print PSSA-M pilot test.
March 23 PDE received pilot DFA for review.
March 23 Reading Pilot test approved for printer's proof production.
March 27 Reading Pilot test DFA approved by PDE.
April 8 Reading Pilot test admin materials approved for printer's proof production.

The specifications required three pilot test forms per grade. There were two passages, ten
multiple-choice items, and one open-ended item per form. The following forms layout was used:

Table 3-9. 2009 PSSA-M Reading Pilot Forms Layout

Enhancement Form 1 Form 2 Form 3
Passage Passage A: Passage A: Segmentation | Passage A: Segmentation
Segmentation | No segmentation (version 1) (version 2)

Passage B: Segmentation | Passage B: Passage B: Segmentation

(version 1) No segmentation (version 2)
Passage Both passages: One Both passages: Two Passage A: One column
Columns column (usual margins) columns (wider margins)

Passage B: Two columns

OE Items Three points, scaffolded Three points, scaffolded | Two points; scaffolded

into parts a, b, ¢ with with answer space with answer space

single answer space following each part following each part
Glossing At least one passage: At least one passage: At least one passage:

Footnote style glossing Bolded-word, glossing at | Bolded-word, glossing in

bottom of page margin
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Table 3—-9 (continued). 2009 PSSA-M Reading Pilot Forms Layout

Enhancement Form 1 Form 2 Form 3
Helpful Hints | Both passages: Helpful Both passages: Helpful Passage A: Helpful hint
In Items hint above the item hint below the item as a first statement in the
stem
Passage B: Helpful hint in
parentheses in the stem
Item Both passages: Two items | Passage A: All items on Both passages: All items
Placement per page facing page with each on facing page with each

passage segment; the
“whole passage” (with
explanation that it is the
parts put together) placed
before questions that cut
across segments

passage segment;
direction telling students
to use “all segments” to
answer the questions
placed before questions
that cut across segments

Passage B: Two items per
page

The reading pilot tests were administered from May 18, 2009, through May 22, 2009. The pilot
tests were scored and the results were shared by DRC with PDE in October 2009.

COGNITIVE INTERVIEWS

As a part of the development process for the PSSA-M, Cognitive Interviews were also
conducted. In order for the results of the Cognitive Interviews to help inform the item revision
and/or enhancement process for the PSSA-M assessments, the interviews were conducted prior
to the final development and field testing of the items. In addition to mathematics items, the
Cognitive Interviews involved re