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2023 NCME ANNUAL MEETING 

TRAINING SESSIONS 

 

Full Day Virtual Training Session 

Using Stan for Bayesian Psychometric Modeling| $125 

Part 1: Tuesday, March 28th | 8:45 AM - 12:45 PM CDT  

Part 2: Wednesday, March 29th | 8:45 AM - 12:45 PM CDT  

Yong Luo, NWEA; Xin Qiao, Southern Methodist University  

This session will provide attendees with systematic training on Bayesian estimation of classic psychometric 
models as well as newly developed models using Stan, with a particular focus on helping graduate students who 
are searching for dissertation topics to navigate the vast body of Bayesian psychometric literature. The 
estimation of model parameters for common and sophisticated psychometric models will be illustrated and 
demonstrated using Stan. Although this workshop places a particular emphasis on IRT models, other 
psychometric models such as generalizability theory, classic test theory, confirmatory factor analysis, latent class 
models, cognitive diagnostic models, and structural equation models will also be covered. Further, the 
advantages and disadvantages of Stan compared to traditional Bayesian software programs such as OpenBUGS 
and JAGS will be discussed.  

This session consists of lecture, demonstration, and hands-on activities of running Stan. It is intended for 
intermediate and advanced graduate students, researchers, and practitioners who are interested in learning the 
basics and advanced topics related to parameter estimation of psychometric models using Stan.  

 

Half Day Virtual Training Sessions 

Diagnostic Classification Models: Advanced Applications | $75 

Tuesday, March 28th | 8:45 AM - 12:45 PM CDT 

Matthew James Madison, University of Georgia 

Diagnostic classification models (DCMs) are emerging psychometrics tools that focus on providing actionable 
feedback from multidimensional tests. This workshop builds upon a foundational understanding of DCMs and 
provides a more advanced introduction to DCMs. More specifically, this workshop focuses on the structural 
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component of DCMs, hierarchal DCMs, longitudinal DCMs, and polytomous DCMs. After completing this 
workshop, participants will understand the statistical structure of DCMs, be able to estimate DCMs and interpret 
software output, and understand how extended DCMs (hierarchical, longitudinal, polytomous) can be applied to 
analyze complex data sets.  

This session is appropriate for graduate students, researchers, and practitioners at the emerging or experienced 
level. Participants are expected to have only a basic knowledge of DCMs and psychometrics to enroll. This 
session presents both conceptual and technical content and also provides hands-on experience for participants 
to apply what they learn. Material is presented at a technical level when necessary for understanding the 
models and applying them responsibly. Content will mostly be delivered through lecture, and content will be 
reinforced using hands-on activities. The instructor will encourage attendee participation through questions and 
allow time for discussions among participants and the instructor. 

 

An Introduction to Creating Video Games for Measurement: From Design to Analysis | $75 

Tuesday, March 28th | 1:00 PM - 5:00 PM CDT 

Elizabeth Redman, UCLA CRESST; Gregory Chung; Tianying Feng, UCLA; Kilchan Choi, CRESST/UCLA; 
Jeremy Roberts, PBS KIDS Digital 

Participants will learn about considerations integral to the creation of videogames for measuring player learning, 
including the affordances of different game mechanics and design choices on gameplay data and how to derive 
meaningful indicators from gameplay data. We will use a variety of games to demonstrate how particular game 
mechanics impact the collection of gameplay data, the analyses that consequently can be performed with those 
data, and what they can reveal about player learning. This introductory session is for people interested in 
learning more about designing or using games for measurement purposes. It will not cover advanced statistical 
modeling or data mining. 

The training session will have three parts. Part 1: Identifying Game Mechanics for Measurement will offer an 
overview of the relationship between game design and gameplay data. Part II: Extracting Meaningful Events and 
Indicators from Gameplay Data will offer hands-on experience with the critical analytical process involved in 
identifying important events and deriving indicators. Part III: Examples of Indicators and Analyses of Gameplay 
Data will focus on basic data analysis approaches that can be used to make sense of gameplay data. Participants 
should bring a laptop, tablet, or smartphone to access games for the hands-on activities. 

 

Optimal Test Design Approach to Fixed and Adaptive Test Construction using R | $75 

Tuesday, March 28th | 1:00 PM - 5:00 PM CDT 

Seung W. Choi, University of Texas at Austin; Sangdon Lim, University of Texas at Austin 

Fixed test forms and computerized adaptive testing (CAT) forms coexist in many testing programs. These are 
often used interchangeably on the premise that both formats meet the same test specifications. In conventional 
CAT, however, items are selected through computer algorithms to meet mostly statistical criteria along with 
other content-related and practical requirements, whereas fixed forms are often created by test development 
staff using iterative review processes and more holistic criteria. The optimal test design framework can provide 
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an integrated solution for creating test forms in various configurations and formats, conforming to the same 
specifications and requirements. This workshop will cover the foundational principles of the optimal test design 
approach and their applications in fixed and adaptive test construction. Practical examples will be provided 
along with an R package for creating and evaluating various fixed and adaptive test formats. 

 

Tools and Strategies for the Design and Evaluation of Interactive Dashboard Reports | $75 

Tuesday, March 28th | 1:00 PM - 5:00 PM CDT 

Priya Kannan, WestEd; Diego Zapata-Rivera, Educational Testing Service; Rich Feinberg, National Board 
of Medical Examiners; Francis O'Donnell, National Board of Medical Examiners; April Zenisky, University 
of Massachusetts Amherst 

Score reports are often the primary means by which score users receive information about test-takers’ 
performance on a test. Therefore, it is critical that the information communicated in reports is iteratively 
evaluated to ensure that stakeholders are able to interpret and use the information in appropriate ways. More 
recently interest around interactive reporting systems (or dashboard reports) has been burgeoning which is 
apropos given the current shift towards a predominantly digital and customized world. In this workshop, we will 
use the iterative multistep framework (Hambleton & Zenisky, 2013; Zapata-Rivera et al., 2012) for score report 
design and apply this framework to discuss the various research-based methods that should be considered in 
the development and evaluation of dashboard reports. This training session is intended to offer practitioners the 
tools, strategies, and best practices they need to iteratively evaluate dashboards that are considered useful and 
interpretable by stakeholders in different contexts. In this session, we will focus on parents, teachers and 
administrators, and policy makers as three focal stakeholder groups who receive reports on a K-12 assessment. 
We will use various practical hands-on activities interspersed with lecture. Participants should bring their own 
laptops to engage in some of the practical hands-on components. 

 

Tools For Analyzing NAEP and TIMSS Data in R Using Latent Regression | $75 

Wednesday, March 28th | 1:00 PM - 5:00 PM CDT 

Emmanuel Sikali; Paul Bailey, American Institutes for Research; Ting Zhang, American Institutes for 
Research; Sinan Yavuz, American Institutes for Research; Blue Webb, American Institutes for Research 

This course teaches achievement analyses with NAEP and TIMSS data using R packages EdSurvey and Dire. We 
introduce two analytical workflows: 1. Using the existing plausible values, and 2. A latent regression modeling of 
student proficiencies that is estimated directly through an MML algorithm, conditioning on student item 
performance and existing or new contextual variables. The second workflow allows researchers who wish to use 
newly constructed factors, process data, or data from other sources to get unbiased coefficient estimates in 
achievement analysis. In addition, new plausible values can be drawn the latent regression model for further 
statistical analysis. 

Public-use NAEP and TIMSS data files will be used for demonstration and hands-on practices via the R packages 
EdSurvey and Dire. Participants will learn how to perform: 

• data processing and manipulation, 
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• descriptive statistics,  
• linear regression,  
• latent regression, and 
• plausible values generation. 
 
Participants are expected to arrive with R and RStudio installed. 

This course is designed for individuals who are interested in learning how to analyze NAEP and TIMSS data in R. 

 

An Overview of Operational Psychometric Work in Real World | $75 

Wednesday, March 29th | 8:45 AM - 12:45 PM CDT 

Hyeon-Joo Oh, Riverside Insights; JongPil Kim, Riverside Insights; Jinghua Liu, Pearson; Sarah Quesen, 
University of Pittsburgh; Hanwook Yoo, Educational Testing Service 

This training session will present an overview of the psychometric work routinely done at various testing 
organizations. The training session will focus on the following topics: (1) outline of operational psychometric 
activities across different testing companies, (2) overview and hands-on activities to review item and test 
analyses output, (3) overview and hands-on activities to review equating output, and (4) an overview of adaptive 
testing design for large-scale assessment and hands-on activities using simulation programs. We are hoping that 
through this training session, participants will get a glimpse of the entire operational cycle, as well as gain some 
understanding of the challenges and practical constraints that psychometricians face at testing organizations. It 
is targeted toward advanced graduate students who are majoring in psychometrics and seeking a job in a testing 
organization and new measurement professionals who are interested in an overview of the entire operational 
testing cycle. Representatives from major testing organizations (e.g., ETS, Pearson, Riverside Insights, and 
WestEd) will present various topics related to processes in an operational cycle. 

 

Applying Data Mining Methods to Detect Test Fraud | $75 

Wednesday, March 29th | 8:45 AM - 12:45 PM CDT 

Kaiwen Man, University of Alabama; Sarah Linnea Toton, Caveon Test Security; Yiqin Pan, University of 
Florida; Cheng Hua, University of Alabama 

This session will provide attendees with systematic training on applying various data mining models using 
software programs R/Python. It covers the basics of these two software programs, theories of selected 
unsupervised and supervised learning methods, including K-Means, Gaussian Finite Mixture, Self-Organization 
Mapping, KNearest Neighbor, Random Forest, Supported Vector Machine, and Neural Network with R/Python 
demonstrations on applying them to detect test fraud. Further, the advantages and disadvantages of using each 
software program will be discussed. Content will be updated based on the feedback from last year’s training. 

This session consists of lectures, demonstrations, and hands-on activities of running various commonly used 
data mining methods. It is intended for intermediate and advanced graduate students, researchers, and 
practitioners who are interested in learning the basics and advanced topics related to data mining methods. It is 
expected the attendees will have some basic knowledge of R and Python programming but is not required. 
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Attendees will bring their own laptop and download the software programs free online. It is expected that 
attendees will master the basics of specifying various data mining models and applying these models to detect 
aberrantly behaved test-takers, and that they can apply the skills to their own research and datasets. 
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Full Day In-Person Training Sessions 

A Gentle Introduction to Building Interactive Dashboards Using R Shiny| $125 

Wednesday, April 12th | 8:00 AM - 5:00 PM CDT 

Thai Quang Ong, National Board of Medical Examiners; Rich Feinberg, National Board of Medical 
Examiners 

In many testing, commercial, and academic contexts, there is a need to summarize, visualize, and share 
quantitative information with various stakeholders of differing levels of technical expertise. Dashboards allow 
you to communicate in an accessible and interactive way, enabling end-users to navigate and explore data much 
easier than traditional static reports. The Shiny package in R is a free, open-source resource tool that enables 
users to build dashboards with a high degree of customizability and engagement while only needing a moderate 
level of R programming skills. More importantly, Shiny end users do not need to know any R programming to 
successfully navigate them. 

In this workshop, we provide attendees with a step-by-step tutorial on how to build a simple interactive 
dashboard in Shiny. To scaffold learning, the tutorial is separated into four learning modules that build upon one 
another, each consisting of a mini-lecture and hands-on activities. To best focus the workshop on how to utilize 
R Shiny to construct a dashboard, we encourage attendees to have at least a moderate level of R programming 
ability; however, advanced R programmers will still benefit from the information, especially if they have little to 
no experience with building dashboards in Shiny. 

 

Addressing the Data Challenges of Next-generation Assessments: Data Science Upskilling for 
Psychometricians| $125 

Wednesday, April 12th | 8:00 AM - 5:00 PM CDT 

Oren Livne, Educational Testing Service; Jiangang Hao, Educational Testing Service 

Digitally Based Assessments (DBAs) offer promising opportunities of insights into test takers’ response process 
information. Yet the significantly increased volume, velocity, and variety of data pose new challenges to 
psychometricians for handling, analyzing, and interpreting the data to materialize their value. Data science is an 
emerging interdisciplinary field aimed at obtaining such insights from structured and unstructured data.  

Data science techniques and practices could and should be adopted into the toolkit of next-generation 
psychometrics to help address the data challenges accompanying DBAs. This workshop intends to provide basic 
data science skills and modeling strategies in the context of DBAs and help psychometricians and data analysts 
become better equipped to work with the increasingly big and complex data. The workshop will use Python, the 
dominant programming language in data science, and follow the latest developments in Python machine 
learning packages. 
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Bayesian Networks in Educational Assessment (Book by Springer)| $125 

Wednesday, April 12th | 8:00 AM - 5:00 PM CDT 

Duanli Yan, Educational Testing Service; Russell G Almond, Florida State University; Diego Zapata-Rivera, 
Educational Testing Service 

The Bayesian paradigm provides a convenient mathematical system for reasoning about evidence. Bayesian 
networks provide a graphical language for describing complex systems, and reasoning about evidence in 
complex models. This allows assessment designers to build assessments that have fidelity to cognitive theories 
and yet are mathematically tractable and can be refined with observational data. The first part of the training 
course will concentrate on Bayesian net basics (using Netica), while the second part will concentrate on model 
building and recent developments including using RNetica (Book can be purchased from the presenters). 

 

Half-Day In-Person Sessions 

An Introduction to Bayesian Statistics | $75 

Wednesday, April 12th | 8:00 AM - 12:00 PM CDT 

Brian C Leventhal, James Madison University 

Understanding Bayesian statistics components and principles is an important skill for researchers and 
practitioners of educational measurement. This four-hour workshop presents the basic concepts of Bayesian 
statistics. Multiple examples will be used to assist understanding the four steps of Bayesian analysis: 1) 
specifying a prior distribution, 2) summarizing evidence about parameter values using a likelihood function, 3) 
combining the prior and likelihood to form a posterior distribution, and 4) making inferences. Material will be 
applied in nature with illustrative examples completed using the MCMC procedure in SAS, but with a focus on 
principles that can be applied in different software.  

The intended audience includes practitioners, researchers, consumers of Bayesian analysis, and graduate 
students studying measurement. Comfort with SAS base programing and procedures will be helpful but not 
necessary as less than one-fifth of content discussed will use SAS. The presentation format will include a mix of 
illustrations, discussion, and hands-on examples.  

As a result of participating in the workshop, attendees will be able to: 1) Articulate the major considerations of a 
Bayesian analysis, 2) Contrast Bayesian analysis with the Frequentist paradigm, 3) Identify the key components 
to Bayesian research, and 4) Extend shown examples to more complex models and scenarios. 

 

  



8 
 

 

Demystify Amazon Web Services (AWS): Cloud Computing, and Psychometric Applications | $75 

Wednesday, April 12th | 8:00 AM - 12:00 PM CDT 

Huijuan Meng, Amazon Web Services; Vinita Talreja, Amazon Web Services; Ye Ma, Amazon Web 
Services 

Cloud computing has become increasingly popular over the past few years, allowing people to store a massive 
volume of data, access the newest version of software and use the virtual machine with unbeatable computing 
power. As practitioners who handle assessment data and do various computing tasks daily, it can be helpful to 
explore how cloud computing technology can be leveraged to improve efficiency and enable innovative 
communication of test results. Given the limitations of existing training materials, this workshop targets 
attendees who do not come from an IT background. In this workshop, we will cover several AWS core services 
which can be used to accomplish psychometric analyses, store summary statistics, and display results on a 
dashboard. Participants do not need to have AWS experience. Upon completion, they will be able to streamline 
typical psychometric tasks on cloud and communicate findings effectively with other stakeholders inside or 
outside of their organization. This is a heavy hands-on training and participants are strongly encouraged to 
create a free AWS account ahead of time and bring their laptops to follow along in order to optimize the 
learning outcomes from this four-hour training. 

 

Professional Training for Graduate Students in Measurement | $10 

Wednesday, April 12th | 8:00 AM - 12:00 PM CDT 

Deborah J Harris, University of Iowa; Nathan Wall, eMetric; Yi-Fang Wu, Cambium Assessment 

This training session will address practical topics for graduate students in measurement to find a job and start a 
career. First, what to do now while they are still in school to best prepare for a job, which includes the types of 
training employers look for and how to obtain it (classes, workshops, online training, etc.), how to find a topic 
and complete a dissertation, how to maximize experiences with networking, internships, social media, and 
volunteering. Second, how to locate and interview for a job, which includes finding open positions and the 
application process, including tailoring cover letters, references, and resumes. Third, what to expect in the 
interview process, including online and in-person interviews, job talks, questions to ask, and negotiating an 
offer. Last, starting a career, adjusting to the work environment, evaluations, and people (clients, students, co-
workers, bosses, mentors, etc.), establishing a career path, work-life balance, dealing with a bad fit, and staying 
current. The session addresses working-from-home, publishing, professional associations and service, layoffs, 
and the wide variety of jobs available. The session is interactive, geared to addressing the attendees’ particular 
interests during the session, and providing resource material on all topics as a takeaway. 
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Embedded Standard Setting in Practice | $75 

Wednesday, April 12th | 1:00 PM - 5:00 PM CDT 

Daniel Lewis, Creative Measurement Solutions, LLC; Ellen Forte, edCount, LLC; Amanda Brice, Curriculum 
Associates 

This session will engage participants in an interactive and hands-on application of Embedded Standard Setting 
(ESS) methods, including the three critical ESS processes that support assessment system coherence: 

1. The alignment of test items to evidence statements articulated in achievement levels (Forte, 2017) 
2. ESS analyses (Lewis & Cook, 2020) 
3. The resolution of items whose hypothesized alignments are not supported by empirical data (Lewis & 

Cook, 2020; Brice, 2021). 

We will begin the session with an introduction to ESS methods. Next, we will use a common set of test items to 
guide participants through an application of the three integrated ESS activities.  

Participants will learn: 

1. Why and how to align items to specific achievement levels; 
2. How to use ESS software to estimate ESS cut scores and evaluate their efficacy; and 
3. How to use item-level data and claim-level inconsistent item summaries to resolve ESS-inconsistent 

items using construct-based rationales. 

This session is intended for measurement professionals who would like to use modern alignment and standard 
setting methods appropriate to a principled assessment design framework. Laptops will be required to run 
training versions of the proprietary ESS software (EmStanS; Lewis & Lee, 2020). 

 

Sequence Mining Methods on Process Data in Large-Scale Assessments | $75 

Wednesday, April 12th | 1:00 PM - 5:00 PM CDT 

Qiwei He, Educational Testing Service; Esther Ulitzsch, Leibniz Institute for Science and Mathematics 
Education; Bernard Veldkamp, University of Twente 

This training session introduces fundamental knowledge in sequence-based mining methods that could be used 
to tame complex process data in sequential format associated with timestamps and highlights advanced 
applications of sequence mining in analyzing process data to better support group-level (in)variance 
explorations of behavioral patterns in large-scale assessments. Specifically, the presenters will focus on four 
subtopics, including (1) how to extract and select gram-based features from clickstream sequence, (2) how to 
compute sequence distance to identify pairwise sequence similarity, (3) how to integrate timing information into 
sequence-based analysis, and (4) how to use latent sequence models (e.g., hidden Markov model) to identify 
latent process states and transitions.  

During the half-day workshop, participants will be provided with an overview of process data collected from 
computer-based large-scale assessments, learn about various approaches to analyzing process data with 
sequence mining methods, and obtain hands-on experience with sequential process data analysis through 
examples and exercises. Intended audience are researchers, students, and practitioners with basic knowledge of 
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process data and familiarity with R/RStudio/Python and interested in learning or applying data-driven methods 
to process data analysis. 

 

Visualizations and Interactive Graphics using R | $75 

Wednesday, April 12th | 1:00 PM - 5:00 PM CDT 

Brian Habing, National Institute of Statistical Sciences; Haley Jeppson, National Institute of Statistical 
Sciences 

The past decade has seen a vast increase in the types of visualizations used in the media, classroom, articles, and 
reports. It has also seen an explosion in the use of interactive graphics and dashboards. The free statistical 
package R and its various packages provide a wide variety of tools for producing them. 

With you working along through each step on your own laptop, this training session will cover some 
foundational tools for producing static and interactive graphics in R. The package ggplot2 will be introduced for 
static graphics, with plotly, ggiraph, and other packages demonstrated for adding interactivity. The course will 
include a wide variety of examples chosen especially for educational statistics and measurement and will end 
with an opportunity to work with your own data sets.  

This course is designed for those who have completed a two-course sequence in quantitative methods. A brief 
(2-hour) interactive video tutorial in R is provided to participants who have no previous experience in R to be 
completed before the training session. Participants must bring their own laptop computer; all required software 
will be provided in advance. 

If you have any questions regarding the training sessions,  

please reach out to Nathan Wall (nwallster@gmail.com) or Qing Yi (qing.yi@pearson.com). 

mailto:nwallster@gmail.com
mailto:qing.yi@pearson.com

