ITEMS Digital Module 07: Subscores — Evaluation & Reporting

This document contains all core content slides from sections 1-3 with the
exception of slides that show video screens. In the digital module all slides
can be accessed individually.

Module Organization

The module starts with an introductory section that leads to the main menu

from which learners can select individual content and activity sections:

i
'l/ Conceptual Foundations
[10 Minutes] =1
~tivity
> o Mi. ‘tes]
S Multivariate Methods SRR G
= [15 Minutes] .
( izzes
[1C ‘inutes]
Haberman Method
[30 Minutes]

This slide deck contains only the slides from the first three content
sections and the module introduction without any videos slides.
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1. Module Overview

1.1 Module Cover (START)

NCME

ITEMS Module

-_—" "
“ Subscores:

Evaluation & Reporting

T -
-—
4 } Version 1.0

- SLIDE DECK -
July 12, 2019

Get Started Designers

1.2 Author

Sandip Sinharay
Educational Testing
Service (ETS)

Click on the image to get to know him a bit!
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1.3 Designers

Meet the instructional design team:

André A. Rupp Xi Lu

Educational Florida State
Testing Service University

Additional

Click on the images to get to know them a bit! —

Thanks (Slide Layer)

Educational Testing
Service (ETS})
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1.4 Welcome

Welcome to the
ITEMS Module!

The man to the left is Jet!

Along with the content developer
he will be guiding you through the
module content.

Tell us your name here:

1.5 Path Choice

8

Module
Introduction

Welcome %TextEntry2%!
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1.6 Overview

In this module you will learn about
evaluating the value of subscores.

Thank you for your interest in
this ITEMS module!

— |

The module has a theory sectio = You can navigate freely through

a practice section, various quiz I the sections but we recommend
guestions, as well as data-driven - taking them in sequence if you
exercises. Y are new to this area of work.

it B !

In the player menu the slides Advance to the next slide to get
for all sections can be accessed ] started and look at the
individually along with resources : audience description!
and a glossary. o \ :
|

1.7 Target Audience

Target Audience

Anyone who would like a gentle statistical introduction to this topic:

/- graduate students and faculty in Master’s, Ph.D., or certificate programs \
= psychometricians and other measurement professionals

« data scientists / analysts

+ research assistants / scientists

+ technical project directors

& 1ent develog t leads /

However, we hope that you find the information in this module useful no matter
what your official title, role, or responsibility in an organization is!
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1.8 Expecations ()

Let’'s discuss expectations....

1.9 Expectations (1l)

ITEMS Modules in Context

ﬁ‘! COLLEGE OF
b, EDUCATION -

Measurement, Statistics and Evaluation, Master
of Arts (M.A.)
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1.10 Prerequisites

To get the most out of this module it is beneficial to have the following
background knowledge and basic experiences:

( Working knowledge of basic statistical concepts (e.g., random variables,\
distributions, and summary statistics)

* Working knowledge of basic measurement concepts from classical test
theory (e.g., true score, reliability, standard error)

* Working knowledge of basic principles of dimensionality analysis
(e.g., factor analyses, multidimensional item response theory)

K Basic experience with running code in R )

However, the module author walks you through basic ideas
of all key procedures to support your learning.

1.11 Resources

Resources

Sinharay, S., Puhan, G., and Haberman, S. (2011). An NCME
Instructional Module on Subscores. Educational Measurement: Issues
and Practice, 30 (3), 29 - 40. Available online at
https://ncme.elevate.commpartners.com/

Module Citation

Additional References
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References (Slide Layer)

Additional References

FOURTH EDITION

Principles and Practice
of Structural Equation
Modeling

%

REX B. KLINE

1.12 Learning Objectives

Learning Objectives

Understand what subscores are and Understand the need to assess the
1. why they are of interest to users 2. quality of the subscores

3 Know about the methods to assess the 4 Understand how one can decide
* quality of subscores * whether to report subscores for a test
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1.13 Main Menu

~tivity
. M. ‘tes]
Multivariate Methods -,

[15 Minutes] i
C izzes
05 [1C ‘inutes]

anaeld

02

Theory

Haberman Method

[30 Minutes]

This slide deck contains only the slides from the first three content
sections and the module introduction without any videos slides.
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2. Section 1: Conceptual Foundations

2.1 Cover: Section 1

Section 1:

Conceptual

Foundations

[10 Minutes]

2.2 Objectives: Section 1

Learning Objectives

(e 3
1 d e b 2 Understand why subscores are of
. Understand what subscores are O bR e e

L -

* reporting subscores * quality of subscores

G %y
Know about the current practice on ][4 Understand the need to assess the

.
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2.3 Topic Selection

General
Overview

Topic
Selection

Technical Reporting
Issues Practices

2.4 Bookmark: General Overview

General
Overview
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2.5 Bookmark: Reporting Practices

Reporting
Practices

2.6 Definition of Subscores

What Are Subscores?

= Scores on a cluster of items (i.e., subtest)
= Subtests usually correspond to different content areas / skills

* Reported for large-scale assessments (e.g., SAT®, ACT®, Praxis®,..)

2]
=8 ACT
(ETS) PRAXIS.

ﬁ CollegeBoard

Click on logos to view sample reports
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Praxis sample (Slide Layer)

PRAXIS Score Report: Subscores

Test Taker

@PRAX"S Score Report

ELEMENTARY EDUCATION: CONTENT KNOWLEDGE (5018)

1. ENGLISH LANGUAGE ARTS Boutof 42
1. MATHEMATICS J2outol 36
1l SOCIAL STUDIES T5out ol 20

IV. SCIENCE 16outol 21

Toot/ oo Caegery Your RawPolnts Eameg | 108 Perlomance

[ELEMENTARY EDUCATION: CURRICULUM, INSTRUCTION, AND ASSESSMENT (5017)

1. READING AND LANGUAGE ARTS 3outof 37 pes:]
1. MATHEMATICS 2outof 3 18-25
1. SCIENCE 150utol 20 11-15
IV SOCIAL STUDIES 14outol 17 13
IV. ART, MUSIC, AND PHYSICAL EDUCATION 13outol 1§ 812

SAT sample (Slide Layer)

SAT Score Report: Subscores

¥ CollegeBoard

SAT

Score Report

Asron Farnsworth
Cross-Test Scores |

a7
Your Total Score Essay Scores

o : JECT Subscores
1510~ [ |
8 '1
99w 99m )

DMO7: Subscores 13 /55 Core Slides



ACT sample (Slide Layer)

ACT Score Report: Subscores

"ACT

Student Repart

RS-

ez 0% I ]
Knowledge of Language sz 67% NN ©
Conventions of s 13% I O

* Functions.

= Geomatry

READING 23
Craft & Structure 1
Integration of sars 60% I @

- Statistics & Probability 2

Integrating Essential Skils 1125

fedge & Ideas
BCIENCE 18
Undarstanding Complex Texts
Below  Profcient  Abave
Scientific Investgation T PO —— @  Understanding Complex Teats: This ndicator s you knaw Ifyou are undarstanding the
pr——— central meaning of complex exts at a level that s needed o succeed In college courses
Evaluaton of o 36% M- with hugher reading demand

Madels, Inferences &
Experimental Resuits

2.7 Benefits of Subscores (I)

Benefits of Subscores (l)

Remedial Benefits:

Provide particular information
about a learner’s knowledge, skill,
and abilities -

Instructional Benefits:

Can be used by teachers and/or
adminstrators to address students’
specific academic needs
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2.8 Benefits of Subscores (1)

Benefits of Subscores (1)

* Evaluate instructional program effectiveness
* Influence policies for training and educational programs

.

(For learners: A
Better plan independent studies to overcome weaknesses in

\ skills, misconceptions, or strategies for low subscores )

(" For teachers: h
Better plan instructional efforts to help students overcome

\_ weaknesses for areas associated with low subscores )

(For states and other sponsors: )

2.9 Legal Foundations

Legal Motivations

6UBLIC LAW 114-95—DEC. 10, 2015 129 STAT. 1827\

“(x) | produce individual student 1nterpretive, |
| descriptive, and diagnostic reports,] consistent with
clause (iii), regarding achievement on such assessments
that allow parents, teachers, principals, and other
school leaders to understand and address the specific
academic needs of students, and that are provided
to parents, teachers, and school leaders, as soon as
is practicable after the assessment is given, in an
understandable and uniform format, and to the extent

Qicticuhle. in a language that parents can understand;

3
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Ref (Slide Layer)

References

No Child Left Behind Act Elmerdory vl Secvcory Edelon et

The Mo Child Leh Derind Ac authorizes several federal oducation
reauthorizstion of the Eleme u

Every Student Succeeds Act (ESSA) Implementaf

Under the 2002 law, states are recuired to test students i readi
ore expected to meet of euceed state stardards in reoding and m|

The majon focus of No U Leht Behind s 1 clace student acheey
sigrificant opporunity 1o obe2in 3 hi educabion. The U,
o Accsuintabiity: 1 srsis those sidens who are dadvants

» Niexibiiy: Alows schoo! disrcss Hoxibity in bow they use W

+ Research-hased ucation: Emplissioes sl scational progran
rescanch.

+ Parent ogtions: Increases the choices valable 1o the pareet

NCLD requires each state to estadlish SZale 2cacemic standarcs 3
occountablity roquircment f A
s frrm e 1.5, Dt

1 bt

Inits cumert inerstion, NCLD formaly expired on Sept. 30, 2007,

NCLB ESSA

Click on images to go to web sites ] m

2.10 Bookend: General Overview

This is the end of this topic.
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2.11 Recommendations (1)

Recommendations (I)

(a )

¥ Provide easy-to-read narrative summaries of subscores

¥ Provide baseline information to make interpretations meaningful
¥ Provide information on the precision of subscores

v" Provide clear instructions on how subscores should be used

2.12 Reporing Practices (1)

Reporing Practices (ll)

Roberts & Gierl (2010) provided guidelines for

reporting and presenting diagnostic scores.

The guildelines apply to subscore reporting,

which are a type of diagnostic score.

Reference
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Reference (Slide Layer)

Reference

Developing Score Reports for Cognitive
Diagnostic Assessments

Mary Roduta Roberts and Mark J. Gierl, Centre for Research in Applied Measurement
and Evaluation, University of Alberta

2.13 Recommendations (1)

Recommendations (1)

/ A diagnostic report should include three sections: \
=  Top: Overview of the content of the report
= Middle: Diagnostic information with item-level performance
\ " Bottom: Narrative summary across the subareas j
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2.14 Bookend: Reporting Practices

This is the end of this topic.

2.15 Bookmark: Technical Issues

Technical
Issues
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2.16 Quality Standards (1)

Quality Standards (I)

Subscores have to satisfy professional standards to be reportable

* Requires adequate reliability, validity, and distinctness of subscores

STANDARDS

for Educational and
Psychological Testing

NCME=

2.17 Reporting Practices (1)

Reporting Practices (I)

Goodman & Hambleton (2004) did a comprehensive review and

critique of score reporting practices from large-scale assessments

They found that subscores were mostly reported as number-correct /

raw scores, percent-correct scores, or percenrile raw scores

Reference
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Reference (Slide Layer)

Reference

=

Student Test Score Reports
and Interpretive Guides: Review
of Current Practices and Suggestions
for Future

2.18 Quality Standards (1)

Quality Standards

“When a test provides more than one score, the distinctiveness and

reliability of the separate scores should be demonstrated.”

Standard 1.14 of the Standards for Educational and Psychological Testing
(AERA, APA, & NCME, 2014)

“.the decision to provide subscores to candidates should be made carefully

and information should be provided to facilitate proper interpretation”.

Chapter 11 (p. 176) of the Standards for Educational and Psychological Testing
(AERA, APA, & NCME, 2014)
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2.19 Technical Issues (1)

Technical Issues (I)

/ Statistical Properties \

v' Many tests include subscores based on a few items

v Few tests provide precision / reliability of reported subscores

v" Reliabilities of subscores are often small for operational tests

Reference

Reference (Slide Layer)

Reference
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2.20 Technical Issues (11)

Technical Issues (1)

= Educational tests are often constructed to measure a single construct

@ subscores from such tests are not expected to be very reliable

=  Subscores on educational tests most often refer to a broad domain

@ few items are unlikely to provide accurate / precise information

2.21 Bookend: Technical Issues

This is the end of this topic.
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2.22 Summary

* Everyone wants subscores because of their

potential remedial and instructional benefits

= Subscores are reported for many large-scale
assessments and other learning environments

* |tis important to report subscores only when

they satisfy professional quality standards
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3. Section 2: Multivariate Methods

3.1 Cover: Section 2

Section 2:

Multivariate
Methods

[15 Minutes]

3.2 Objectives: Section 2

Learning Objectives

1. Learn about the various methods to assess the quality of subscores

2. Understand how these methods work for a data set

3. Understand the differences of these methods
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3.3 Introduction (I)

Methods Overview

1. Descriptive statistics
2. Factor analysis
3. Multidimensional item response theory

4. Dimensionality-detection statistics

3.4 Introduction ()

Methods to Compute Added Value

/ Example data from an achievement test at the K-12 level \

= 60 dichotomous items and about 4,000 examinees
= 3 content areas (20 items each): Mathematics, Reading, Social Studies

= Subscores used to identify strengths and weaknesses of students

= Methods applied for assessing the added value of subscores )
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3.5 Methods Selection

Descriptive
Statistics

MIRT ‘ Method

Models Selection

Factor
Analyses

3.6 Bookmark: Descriptive Statistics

Descriptive
Statistics
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3.7 Principles (1)

Basic Principles

Reporting of subscores is not justif

% they are highly correlated

% they do not have adequate reliability

3.8 Principles (1)

Implementation

Do not report subscores if:

*  pair-wise disattenuated correlations are large (e.g., greater than 0.90)

% individual subscore reliabilities are low (e.g., smaller than .80)

Not a rigorous test, but provides a quick/rough idea
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3.9 Example

Social
Studies

Reading

Mathematics

Reading

Social Studies

Diagonal: Reliabilities
Upper off-diagonal: Simple correlations

Lower off-diagonal: Disattenuated correlations

3.10 Bookend: Descriptive Statistics

This is the end of the section

on this method.
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3.11 Bookmark: DIMTEST & DETECT

DIMTEST & DETECT

3.12 Methods
Methods
[ » Several (nonparametric) dimensionality detection methods exi: ]

* This module section covers two key methods:

v" DETECT: Effect size (descriptive)

v DIMTEST: Hypothesis test (inferential)

Y,
_\ e
,(D
E
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Reference (Slid

e Layer)

Reference

Thr

and judred effecti
studies in

Pcbwsrmetiha, Vol 24, Ko |, 3748

ANALYSIS OF LATENT DIMENSIONALITY OF
DICHOTOMOUSLY AND POLYTOMOUSLY
SCORED TEST DATA

William Stout*, Ratna Nandakumar**
and Brian Habing*

ve closely related latent space dimes assessmeat procedures are sur-

They arc DIMTEST fcalled POLY
% -

Each procedure works fo

s reported herein. Fina
ludes enhancements of the al

3.13 Software

Psychometric Tools

measured
|4 progress

DIM-Pack

rships.  DIFII

Free Software: DIMPACK

Download

DIM

https://psychometrics.onlinehelp.measuredprogress.org/tools/dim/
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3.14 Principles [DETECT] (1)

Basic Principle: DETECT

Items that measure the same
dimension exhibit positive
conditional covariances

Items that measure different
dimensions exhibit negative

conditional covariances

Reference (Slide Layer)

Reference

Reference

and Evaluation of D!

Lo
Me

Formulation of the DETECT Population Parameter

3.pp 20

T Estimator Bias

AR
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3.15 Principles [DETECT] (1)

Implementation: DETECT

4 a
DETECT statistic (D)
Weighted mean of the conditional covariances among the item pairs
"
Magnitude of the DETECT statistic indicates the dimensionality
0<D<.10 = likely unidimensional (no subscores)
.10<D<.50 = weakly to moderately multidimensional
k .50sD<£1.00 = strongly multidimensional J
3.16 Example [DETECT]

Example: DETECT

DETECT for the Achievement Test Data

DETECT = 0.42

= Data moderately multidimensional

= Subscores may be reportable
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3.17 Principles [DIMTEST] (1)

Basic Principle: DIMTEST

( Evaluate data likelihood (joint probability) \

= likelihood that the item scores originated from an

essentially unidimensional item pool is high

THEN: subscore reporting is not justified

Compute test statistic (T) and conduct statistical inference

\(hypothesis test, confidence interval) )

Reference (Slide Layer)

Reference

B JEM i NOVEE: |

Journal of Educ
Winter 2010, Vol.

al Measurement
. No. 4, pp. 413431

Formulation of a DIMT Effect Size Measure
(DESM) and Evaluation of the DESM Estimator Bias

Minhee Seo

Vorth Carolina at Greensboro
A« Roussos

Measured Progress

University o

DIMTEST is a wide

and studied method for te:

the hypothesis of test uni-
However, DIM:
in data when re
the degree 1o which data depart f

Measure (DESM) was formula

standand error of DESM decreased as sample size increased.
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3.18 Principles [DIMTEST] ()

Implementation: DIMTEST

Compute the DIMTEST (T) statistic and p-value for hypothesis test

Ho: data are essentially unidimensional
InHf data have more than one underlying dimension

3.19 Principles [DIMTEST] (11l)

Implementation: DIMTEST

~ D

Interpret the outcome of the test:

IF: The observed T statistic is larger than a chosen
cutoff (e.g., 1.64 for a 5% type-| error rate) reject H,

THEN: The data are likely multidimensional and the

subscores are likely to have added value )
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3.20 Example [DIMTEST]

Example: DIMTEST

DIMTEST for the Achievement Test D:
(exploratory mode)

T = 4.84, p-value <.05

vy @

= Data are likely multidimensional

= Subscores may be reportable

3.21 Bookend: Descriptive Statistics

This is the end of the section

on this method.
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3.22 Bookmark: Factor Analysis

Factor Analysis

3.23 Principles (1)

Basic Principles

IF: the scores on the test items can be mostly explained
by one latent variable

THEN: the test primarily measures one overall ability

IF: it takes a few latent variables to explain the scores
on the test items

THEN: the test measures multiple abilities

Each latent variable is a statistical dimension/factor and

could correspond to a subscore for reporting

DMO7: Subscores 37 /55 Core Slides



References (Slide Layer)

References

Appica scssirement m Easton

Providing Subacaie Scones for DIagRoTR
ke when

the Testis

Subscores Based on Classical
Test Theory: To Report
or Not to Report

Stone et al, {2010)

3.24 Principles (1)

Implementation (1)

Sinharay et al. {2007}

4

Fit factor analysis models to the data (confirmatory factor analysis
preferred, exploratory factor analysis possible)

= Evaluate fit indices for all models (1-factor and above) to obtain
statistical evidence regarding the number of factors

= The R package psych includes several fit indices for CFA but one can
\ use other programs such as AMOS, LISREL, and Mplus /
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Fit Indices (Slide Layer)

Fit Indices

4 >

* RMSEA (<0.05)

* TLI or NNFI {>0.95)
» CFI (>0.90)

* SRMR (<0.08)

\ J

3.25 Principles (Ill)

Implementation (lI)

IF:

Fit indices show that the 1-factor model is a good fit to the data

vy 9

THEN:

= The test measures one overall ability

= Reporting subscores is NOT justified for the test
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3.26 Principles (1ll)

Implementation (l11)

IF:

A model with multiple factors is a better fit than a 1-factor model

THEN:

Reporting several subscores is probably justified

3.27 Example

/

Fit indices for the Achievement Test Data

(lower RMSEA = less error = better fit)

RMSEA for 1-factor model: 0.06

RMSEA for 3-factor model: 0.04

&
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3.28 Bookend: Descriptive Statistics

This is the end of the section

on this method.

3.29 Bookmark: MIRT

MIRT Models
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3.30 Principles (1)

Basic Principle

# of dimensions = 1
# of dimensions > 1

Very similar in purpose to factor-analytic methods

Determine best-fitting model

NOT justified to report subscores
Justified to report subscores

Reference (Slide Layer)

References

A O st
Using Multidimensional
Item Response Theory to
Evaluate Educational and
Psychological Tests

o -

Clndy

Podule on
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3.31 Principles (1l)

Implementation

= Fit unidimensional and multidimensional IRT models to data

= Evaluate relative fit using information indices such as:

v Akaike’s information criterion (AIC)
¥' Bayesian information criterion (BIC)

"‘1/\

- r

3.32 Principles (1ll)

Implementation

IF:

Fit indices show that a multidimensional model fits the data better

THEN:
®  The test measures more than one overall ability

* Reporting subscores is likely justified for the test
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Ref (Slide Layer)

References

An NCME Instructional Module on

Using Multidimensional
Item Response Theory to
Evaluate Educational and
Psychological Tests

Back to
Main Slide

3.33 Example

Fit indices for the Achievement Test Data

(lower fit index = less error = better fit)

Model AlC BIC
Unidimensional 239,136 239,890
Multidimensional 237,255 238,027
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3.34 Bookend: Descriptive Statistics

This is the end of the section

on this method.

3.35 Summary

r
= Various multivariate methods are available for determining the
added value of subscores through dimensionality evaluation

1

. -’
f 3
= The methods rely on various information ranging from simple
summary statistics to sophisticated statistical models
- w
p
= The various methods lead to similar conclusions for the
example data set, but that may not always be the case
\. J
r “
= In cases of disagreement, more detailed analyses of loading
patterns and input from subject-matter experts is needed
. >
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4. Section 3: Haberman's Method

4.1 Cover: Section 3

Section 3:

Haberman
Method

[30 Minutes]

4.2 Objectives: Section 3

Learning Objectives

Understand the basics of the Haberman method to determine
the added value of subscores

2. Understand how to apply the Haberman method to a data set

Understand how to make a decision on the added value of
subscores using the Haberman method
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4.3 Principles (1)

Basic Principles (I)

( Each item contributes to only one subscore

Simple loading structure

= All students were administered all items on the test

Fully crossed design

No complex response patterns

N\

= Key assumptions of classical test theory likely hold for the data

_/

4.4 Principles (1)

Basic Principles (1)

(- Based on principles from classical test theory
® Based on simple data summaries such as reliabilities and
covariances of the subscores

" Provides a clear decision rule whose logic is transparent

®* Implemented in the subscore package in R

&

B

/

Reference
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References

An NCME Instructional Module on Subscores

Sarip Sinkaray, Gautam Puhan. anc Sheiby ). Haberman, £

4.5 Principles (1ll)

Basic Principles (1ll)
Observed score True score

Total Score True Total Score
Math Subscore True Math Subscore
Reading Subscore True Reading Subscore

A subscore has added value only if the corresponding true subscore
can be predicted better by the subscore than by the total score

an an
f.\_l )
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4.6 Principles (1V)

Basic Principles (IV)

Original Form Parallel Form

Total Score

Total Score \

Math Subscore

#l Math Subscore

Reading Subscore Reading Subscore

A subscore has added value only if it can better predict the
corresponding subscore on a parallel form than does the total score

‘B \I /"'\I
r| Can be evaluated through single form \I
4.7 Statistics
Computation
/ For each subscore, calculate two quantities: \

Reliability:  Squared correlation between subscore and true subscore

PRMSE: Squared correlation between total score and true subscore

\ A subscore has added value if Reliability > PRMSE j

e e
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Formulas (Slide Layer)

Formulas

PRMSE, yut = p*(5.2) = x Total score reliability

Notation (Slide Layer)

Notation Quantity
PR\ISE;,,,,,; PRNMISE for the total score
Vi(z) Variance of the variable z
Cov(y, z) Covariance between variables y and =z
Py, %) Squared correlation between variables y and =z
5 Observed subscore
St True subscore
x Observed total score
Ty True total score
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4.8 Example

Reliability PRMSE
S Subscore Total Score
Mathematics 0.81 0.77
Reading 0.83 0.81
Social Studies 0.80 0.81
4.9 Survey Results (1)

Survey of Applied Practice

Application of Haberman method to data from 25 large-scale test:

* 16 tests had no subscores with added value
* 9 tests had subscores with added value:
* based on at least 20 items

+ dimensions were sufficiently distinct

Reference
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Reference

—JEM

How Often Do Subscores Have Added Value? Results
from Operational and Simulated Data

Sandip Sinharay

4.10 Sutvey Results (1)

Graphical Illustration (I)

95 100

90

100 x average disattenuated correlation

[=]

©

w

~

o |

~ ( ar ‘
T |\,;/ T T T T T
10 20 30 40 50 60 70

Average number of items in the subscores
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References

[ JEM G NOE=:

How Often Do Subscores Have Added Value? Results
from Operational and Simulated Data

Main Slide
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4.12 Extensions

Extensions & Further Studies

Augmentation of subscores (Haberman, 2008)

Aggregate-level subscores (Haberman et al., 2009)
Subscores based on MIRT models (Haberman & Sinharay, 2010)

Subgroups and fairness (Haberman & Sinharay, 2014)

Click on the individual titles above to
get to the journals for these articles

(paid access)
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4.13 Video Illustrations

[
Data Setup /f Preliminary Haberman

Results for

Preparation Analyses Method Shorter Test

[ Click on each of the four fields to watch a demonstration video with software. ]

4.14 Module Cover (END)

NOVEEN

ITEMS Module

‘ -_—"
‘\ Subscores:

Evaluation & Reporting

} Version 1.0
- SLIDE DECK -
July 12, 2019

Get Started Designers

DMO7: Subscores 55/55 Core Slides



	ITEMS Digital Module 07: Subscores – Evaluation & Reporting
	This document contains all core content slides from sections 1-3 with the exception of slides that show video screens. In the digital module all slides can be accessed individually.
	Module Organization
	1. Module Overview
	1.1 Module Cover (START)
	1.2 Author
	1.3 Designers
	Thanks (Slide Layer)

	1.4 Welcome
	1.5 Path Choice
	1.6 Overview
	1.7 Target Audience
	1.8 Expecations (I)
	1.9 Expectations (II)
	1.10 Prerequisites
	1.11 Resources
	References (Slide Layer)

	1.12 Learning Objectives
	1.13 Main Menu

	2. Section 1: Conceptual Foundations
	2.1 Cover: Section 1
	2.2 Objectives: Section 1
	2.3 Topic Selection
	2.4 Bookmark: General Overview
	2.5 Bookmark: Reporting Practices
	2.6 Definition of Subscores
	Praxis sample (Slide Layer)
	SAT sample (Slide Layer)
	ACT sample (Slide Layer)

	2.7 Benefits of Subscores (I)
	2.8 Benefits of Subscores (II)
	2.9 Legal Foundations
	Ref (Slide Layer)

	2.10 Bookend: General Overview
	2.11 Recommendations (I)
	2.12 Reporing Practices (II)
	Reference (Slide Layer)

	2.13 Recommendations (II)
	2.14 Bookend: Reporting Practices
	2.15 Bookmark: Technical Issues
	2.16 Quality Standards (I)
	2.17 Reporting Practices (I)
	Reference (Slide Layer)

	2.18 Quality Standards (II)
	2.19 Technical Issues (I)
	Reference (Slide Layer)

	2.20 Technical Issues (II)
	2.21 Bookend: Technical Issues
	2.22 Summary

	3. Section 2: Multivariate Methods
	3.1 Cover: Section 2
	3.2 Objectives: Section 2
	3.3 Introduction (I)
	3.4 Introduction (II)
	3.5 Methods Selection
	3.6 Bookmark: Descriptive Statistics
	3.7 Principles (I)
	3.8 Principles (II)
	3.9 Example
	3.10 Bookend: Descriptive Statistics
	3.11 Bookmark: DIMTEST & DETECT
	3.12 Methods
	Reference (Slide Layer)

	3.13 Software
	3.14 Principles [DETECT] (I)
	Reference (Slide Layer)

	3.15 Principles [DETECT] (II)
	3.16 Example [DETECT]
	3.17 Principles [DIMTEST] (I)
	Reference  (Slide Layer)

	3.18 Principles [DIMTEST] (II)
	3.19 Principles [DIMTEST] (III)
	3.20 Example [DIMTEST]
	3.21 Bookend: Descriptive Statistics
	3.22 Bookmark: Factor Analysis
	3.23 Principles (I)
	References (Slide Layer)

	3.24 Principles (II)
	Fit Indices (Slide Layer)

	3.25 Principles (III)
	3.26 Principles (III)
	3.27 Example
	3.28 Bookend: Descriptive Statistics
	3.29 Bookmark: MIRT
	3.30 Principles (I)
	Reference (Slide Layer)

	3.31 Principles (II)
	3.32 Principles (III)
	Ref (Slide Layer)

	3.33 Example
	3.34 Bookend: Descriptive Statistics
	3.35 Summary

	4. Section 3: Haberman's Method
	4.1 Cover: Section 3
	4.2 Objectives: Section 3
	4.3 Principles (I)
	4.4 Principles (II)
	References (Slide Layer)

	4.5 Principles (III)
	4.6 Principles (IV)
	4.7 Statistics
	Formulas (Slide Layer)
	Notation (Slide Layer)

	4.8 Example
	4.9 Survey Results (I)
	References (Slide Layer)

	4.10 Sutvey Results (II)
	References (Slide Layer)

	4.11 Survey Results (III)
	References (Slide Layer)

	4.12 Extensions
	4.13 Video Illustrations
	4.14 Module Cover (END)


