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Overview: NAEP and NAEP Assessments




National Assessment of Educational Progress (NAEP)

* NAEP 1s a congressionally mandated assessment and serves as an integral
part of our nation’s evaluation of the condition and progress of education.

* NAEP 1s the largest nationally representative and continuing assessment of
what America's students know and can do 1n various subject areas.

* NAEP i1s required under the Elementary and Secondary Education Act of
1965, which was reauthorized as the Every Student Succeeds Act of 20135.

* The first national assessments were held 1n citizenship, science, and writing
to 9-, 13-, and 17-year-olds in 1969.
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Subjects Assessed for NAEP

* NCES administers NAEP assessments in public and nonpublic (private) schools across

the nation.

* Four subjects- mathematics, reading, science, and writing at grades 4, 8, and 12- are
assessed most frequently and reported at the national level (mathematics and reading
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Arts > Civics > Economics > Geography > Mathematics >
Eg | & & (| B
Reading > Science > TEL > History > Writing >

grades 4 and 8 reported at the state and large urban district level, as well).
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Sampling for NAEP

 NAEP is designed to report results at the national and state level, as
well as for selected urban districts by creating a sampling frame.

National State TUDA

School Selection Students Selection Subject & Item Selection
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Item development
Item types

Test design

Test assembly

Accessibility
Timing
Pathways

Validity
Feedback
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WE ARE LIVING IN A DIFFERENT ERA

PAST PRESENT FUTURE
Labor intensive Labor intensive Automatized
Generic Enhanced Real-life
Static Semi-static Data-driven
[Labor intensive Semi-automatized Automatized
Limited Universal design Adaptive

Not measurable Measured Used

Not observable Observable Modeled
Content/Corr based Construct based Process based
Summative Summative Diagnostic



Origins of the NAEP Process Data




NAEP Process Data Snapshot

NAEP digitally based
assessment

Examinees’ real time
interactions with the digital
test system environment that
are recorded 1n the
background as timestamped
events.

Students’ interactions are
logged

imgflip.com

PseudoId BlockCode AccessionNumber  ItemTypeCode ObservableType ExtendedInfo Timestamp Cumulative. Time
2209265315 1717MAZNO3CLID30EX VH356842 Directions Enter Item NULL 2017-03-06 10:00:00
2209265315 1717/MAZNOZCLID3I0EX VH356842 Directions Next NULL 2017-03-06 10:00:10
2209265315 1717MAZNO3CLID30EX VH356842 Directions EXit Item NULL 2017-03-06 10:00:10
. . 2209265315 1717/MAZNOSCLID3I0EX VvH266695 MC55 Enter Item NULL 2017-03-06 10:00:10
Rich data source 1s formatted Bttt T R VH266695 MCSS Increase Zoom 125 2017-03-06 10:00:21

f()r further purposes 2209265315 1717MAZNO3CLID30EX secTimegut TimeQutMessage 0K null, ENG 2017-03-06 10:30:37
2209265315 1717MAZNO3CLID30EX SecTimeput TimeQutMessage Exit Item NULL 2017-03-06 10:30:37
2209265315 1717/MAZNO3CLID30EX VH304553 MatchMms Enter ITem NULL 2017-03-06 10:30:37
2209265315 1717/MAZNO3CLID30EX VH304553 MatchMms Exit Item NULL 2017-03-06 10:30:37
2209265315 1717MAZNO3CLID30EX VH304553 MatchMs vertical Item Scroll 0, 0 2017-03-06 10:30:38
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Design of NAEP Mathematics Assessments

\ ) l )\ )
Y Y Y

Tutorial Two cognitive blocks Student survey

(Only mathematics items) questionnaire block
(Demographic and
mathematics-specific

survey questions)
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System tools Which of the following three-dimensional shapes is a sphere?
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Clear Answer

Navigation Panel

What is the volume, in cubic centimeters, of a sphere with a radius of 5 centimeters? Express
your answer in terms of .

i cubic centimeters
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Benefits and Challenges of NAEP Process Data

OPPORTUNITIES

‘ Insights into

students’ testing experiences,

problem solving behaviors (e.g., guessing, skipping pattern of items)
misconceptions

metacognitive processes (e.g., item revisits)

 motivation, persistence, and engagement

Data supported operational decisions

item development, analysis and selection

questionnaire development and validation
block and test assembly optimization

understanding test administration conditions

Insights into learners’ heeds, accommodation use and effect

Enhancing the communication of what assessments measure

Modeling cognitive and behavioral processes, advancing
psychometric methods or building new IRT models, developing a
framework for process data use

Advancing research, item/test development,
teaching/learning practices, and decision making

reporting,

CHALLENGES

O

Collecting data with more expert input may increase potential utility of
data

Process data are noisy, complex, and require detailed exploration

Standards are under construction

Field has limited access to NAEP process data which inhibits forming

a research community centered around process data

Limited platforms/systems that can be integrated across various

assessments

12



Process Data Worktlow
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NAEP Process Data




Data Infrastructure

iistrationcods’
inistrationCodeDescrlpt

g . - B3 -— L]
] :-1. :'.-1-. L--.'.I: --_':.!Il'.' P -

studentiD onginalCrder * accessionMumber itern Iype blockCode nterpretation timestamp extendedinfo

1 Adjust Adjustment 1919MABAXRAXXXO3EX  Enter [tem 2019-02-19T" *
2 Adjust Adjustment 1919MABAXCAGDCK03EX.  Change Theme 2019-02-19T-. ... -** blackBeige
Adjust Adjustment 1919MAGAXKAXKKDIEX  Change Theme 2019-02-19T ~ .-+ whiteBlack
Adjust Adjustment 191 IMABAKCCAXIKOZEX  Next 2019-02-197
Adjust Adjustment 1919MABAXKAXKXOIEX  BExt Item 2019-02-19T" ™~
Intro-MB8 Tutorial 1919 AZAN TXXCO0EX  Enter Item 2019-02-19T" ~ °
Intro-MB Tutorial 1919MAZAN TXKCOOEX  Media Interaction 2019-02-19"" "7 AudioStarted-Toollnt?

Intro-MB Tutorial | 91OMAZANT TXXCO0EX  Media Interaction 2019-02-15. .~ . AudioComplete-Toolint1




Example of Captured Events [Mathematics]
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Captured vs. Derived Variables

Captured Derived

Student Identifier Cumulative time

Block Code Number of visits (e.g., 1,2,3,4)
Accession Number Calculator Use (yes-no)

Item Type Code Response change (e.g., A->B)
Observable Type

Extended Info

Institute of
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Bey()nd Data Process Data QC

by AIR PROCESS DATA TEAM

NAEP Process Data Quality Checkings

Record checks

This report presents the results from 2017 G4 Mathematics MI block exploration. For the specific block, student score file has
umber of students including non-reporting students anudents in the reporting sample. Student identification
able is called ‘bkser9’ which is a 9 digit variable.

]
1ata file has{l 1037368)kases across all student all items.aud.aﬂ.a;lﬁnsjﬂe@udem records in

ere are 0 common students across student scon

mbers should match between different docume

ID checks .
Data Management PROCESS DATA:

bookmap[,c("Blockl"”,"Block2") :=Tist(trimws (Blockl) ,trimws (Block2))] as 10 dlglt variable. I’_jr“?"h"'."'::'E=

bookmap [, FormNumber :=trimws (FormNumber)] — D a t a R e q u e St’ A C C e S S ) St O r a g e )

digit student |D variable for process data files

bookmap[,BlockPosition:=ifelse(Blockl==blocknames[1],"1", - PP a1 -
ifelse(Block2==blocknames[1],"2",NA))] entllnew:=gubstc (studentID. 1.3)] a n IS posa roce u re

any potential discrepancy between process dat

D t S . t
t rl y FormInfo_MC<-bookmap[Blockl==blocknames[1] | Block2==blocknames[1],c("FormNumber","Blo
. itemmap<-data.table(read. csv(paste0(pasteO(basedir,”/input/",
ata ua 1t ’ "NAEP2017G8Itemmap.csv")) ,header=TRUE))

FileNames<-Tlist.files(path = inputdir_pro)
FilesToRead<-FileNames [grep("AM. *Rdata",FileNames)]

1 1
Total Tirme (in min)

MCBlockData<-T1ist()

PROCESS DATA:
Data Quality Guideline

ResponseTime_MC <- data.frame(studentIDnew =character(), accessionNumber=character(),
RT=numeric(),stringsAsFactors = FALSE)

EntExtData_MCStimeStampl<-gsub("T"," ", EntExtData_MC$timeStamp)
EntExtData_MC§timeStamp2<-gsub("Z","", EntExtData_MCStimeStampl)
EntExtData_MCStimeStampnew<-as.POSIXct(EntExtData_MCStimeStamp2,format = "%vY-%m-%
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Gaining Insights: NAEP Process Data




Quality

Assurance
Ugivqrsal y
fEEEtSLII?SE
Today’s Examples
EV;EEE‘mE,%t: PRDUHCTEHSS  Student Students’ Test Taking Behavior
ecosvysTeM e Item/Test Development & Scoring

1

Assessment Features
Assessment Accommodations

-~

Test . g 1 :
assembly i scoring
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Students’ Test Taking Behavior: Disengagement

Our Research:

Can finite mixture modelling techniques
be used on response time to 1dentify
distinct groups of students with
different testing behaviors, such

as disengagement and speededness?

Key Findings:
Distinct behaviors can be 1dentified.

Meaningful and plausible interpretations
can be made about the 1dentified groups.
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— Class 1: 3.6%
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[tem/Test Development & Scoring : Non-Response Rates

Our Research:

Explore how process data helps to
evaluate the appropriateness of the
conventional definitions for non-

response and omission

— Do non-response and omission
rates differ between scoring files
(conventional) and process data?

— Can we identify a threshold
between non-response and omit
for each item using response
time?

Key Findings:
Non-response rates between student scoring

file and process data differ

Item sequence Item type Response Time Response File
Coding

1 MatchMS 69.44 Incorrect
2 MCSS 20.26 B
3 Composite 108.44 Correct
4 FillinBlank 212.27 Incorrect
S MCSS 45.39 A
6 MatchMS 82.32 Incorrect
14 MCMS 32.20 Partial
8 CompositeCR 348.30 Omitted
9 ZonesMS 85.45 Correct
10 CompositeCR 449.58 Partial
11 MatchMS 339.15 Not reached
12 CompositeCR NA Not reached
13 MCMS NA Not reached
14 CompositeCR NA Not reached

Institute of
Education Sciences
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Assessment Accommodations: Extended Time Accommodation

Our Research:

Exploring extended time accommodation
(ETA), by analyzing the relationship
between ETA use and performance of
students with ETA

Key Findings:
Only one-third of ETA students (35%) used

extra time

On average, ETA students who used extra
time scored 2 points higher than those ETA
students who did not use extra time

------------------------

eeeeeeeeeeeee
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Assessment Features: Calculator Use Study
Our Research:

* What computations students do with the Part 1, Strateqy 1:
calculators? Subtraction

. Part 1, Strategy 2: |

* How often do students use computation Subtraction and Negation

strategies or commit common errors

: : : Part 1, Common Error-
1dentified by experts using the calculator?

Part 1, Non-matching |
Computations

Key Findings:
Part 2, One-Step Strategy

* Percentage of students who exactly follow |
anticipated solution strategies or errors vary. | Part2, Multi-Step Strategy-

* Most common computations were not exactly Part 2, Common Error

matching with the anticipations. Most non- Part 2, Non-matching _

matching computations were one character Computations

different than anticipated. Unanticipated 0 25 50 75 100
errors were also found. Percentage

Institute of . .
Education Sciences Sahin, F.., & Liao, M. (2019) 24



Process Data Community Building: 2019 NCME and 2020 AERA

. -.:.::.I;..:.::I Werwire) Byt Achar va's desdliop E (5]

AMERICAN EDUCATIONAL RESEARCH ASSOCIATION

Il AERA 2020 VIRTUAL RESEARCH LEARNING SERIES

o il
- This course will begin promptly at 1:00 p.m. EDT

RL-5 The Future is Here: Analyzing NAEP Process e s
Data Using R .

® Timge Calico [AR] [ ]
INSTRUCTORS
% Rares Truckaneralls !
Emmanuel Sikali, U5, Department of Education  Xiaying Zheng, Amertcan Instibutes for Research = e

{conrse co-director) . : ; ; ; 4
" luanita Hicks, Americin listihibes for Research
a R L

than Circi, Amercan Inzhif f e p :
Ruhan Circi, American Institutes for Researcl S Vo Lie Amserians Ieiniles for Risesrh u

featirse comairechor)

; o . lago A. Calico, Amierwcan lishitutes for Besearcli
Fusun Sahin, Americms [nstibutes for Beserct B ’
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Process Data Community Building: Special Interest Groups (SIGs)

AERA: Process Data in Digitally Based NCME: Big Data in Educational Measurement
Assessments (JOin: https://form.jotform.com/ncme/SIGIMIESIGNUP )

Leverage the availability of big data from a
variety of sources to inform the study of
education and educational measurement

Process data research 1s an emerging topic
that has sparked growing interest due to 1ts
novelty and yet unexplored potential
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https://form.jotform.com/ncme/SIGIMIESIGNUP

NCES Process Data File

* Data file produced from

Assessment year 2017
Grade 8
Subject mathematics

For more information please contact iesdata.security(@ed.gov
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For your questions

Contact information:
emmanuel.sikali@ed.gov
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