Psychometric Modeling
Fellowship
Request for Proposals
August 1, 2017
The Achievement and Assessment Institute (AAI) at the University of Kansas seeks proposals from
doctoral students to conduct psychometric modeling research using Bayesian networks or diagnostic
classification modeling. Doctoral students from accredited US-based institutions are eligible to apply.
Recipients will receive financial support and access to a large data set. Projects are to be completed
within four months and require a final written report. Proposals are due by October 31, 2017 to
dlm@ku.edu.

Background
The Dynamic Learning Maps® (DLM®) Alternate Assessment System delivers large-scale accountability
assessments in English language arts, mathematics, and science to students in a 17-state consortium.
The assessment is based on an underlying set of learning map models in English language arts and
mathematics, with a science learning map model that is under development. Assessments measure
student performance on academic content standards at five linkage levels and features spring adaptive
testing. Due to the unique design of the assessment system, DLM assessments are calibrated and scored
using diagnostic classification modeling rather than providing a single scaled score measuring an
underlying latent trait.
Additional information about DLM assessments can be found on the DLM website
(dynamiclearningmaps.org) or in the section of this packet called Overview of Dynamic Learning Maps
Assessments. The Technical Manual for the assessment, including additional information on the
assessment system, is available here: http://dynamiclearningmaps.org/about/research/publications

Scope of Work
The DLM consortium invites doctoral-level students to submit proposals to conduct a study using DLM
data under the direction of a faculty sponsor from their institution. Proposals should pertain to the field
of measurement using Bayesian networks or diagnostic classification modeling. Applicants must be
enrolled in a doctoral-level program in educational measurement, statistics, computer science, or closely
related field. Submission materials must include the attached application as well as a five- to ten-page
proposal including a review of the literature highlighting the gap this proposal seeks to fill, proposed
research questions, methodology, and a conclusion section that explains the significance of the work.
Suggested research ideas are included below; however, other relevant proposal ideas will also be
considered.
Potential research topics include, but are not limited to, the following:
•

*

Application of a Bayesian network to propagate information across nodes within a learning map
model *

High priority in DLM research agenda
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•
•
•
•
•
•
•
•
•

Evaluation of test design considerations for an assessment system based on a learning map
structure (e.g., number of items per node, amount of overlap between nodes assessed)*
Defining a psychometric model that supports making inferences across linkage levels (skills) within
an Essential Element (content standard), where not all levels are tested *
Evaluation of a learning map structure in instances of missing/sparse data (e.g., node reversals or
over-specification)
Methods for assessing model fit in diagnostic models (DCMs or Bayes Nets)
Score reporting on diagnostic assessments including standard errors of measurement
Aggregation of scores from several models into a single reported score
Assessing differential item functioning based on dichotomous mastery status obtained from DCM or
Bayes Nets
Identifying mis-fitting items in diagnostic assessments (scored using DCMs or Bayes Nets)
Evaluating the impact of node mastery classification thresholds

Interested individuals must submit application materials to dlm@ku.edu by October 31, 2017.

Deliverables
During the appointment, written monthly briefs will be submitted at the end of each month to update
project staff on progress towards the research goals. A final research report will be submitted at the
conclusion of the appointment. AAI may also request delivery of any scripts created for the purposes of
fulfilling the fellowship. At the discretion of AAI, the recipient may be invited to present to the DLM
Technical Advisory Committee.
Date
Step/Deliverable
11/30 Award announced
AAI provides feedback on proposed methods
12/22 Methods finalized
1/1 Funding period begins
1/31 Monthly progress brief due
2/28 Monthly progress brief due
3/31 Monthly progress brief due
4/30 Final research report due

Funding
Funding support for a single semester in the amount of $7,000 will be provided to selected individuals
for a fellowship appointment beginning January 1, 2018. The scope of the proposal should be broad
enough to allow for approximately 15 hours of work per week for the semester. Applicants should
further demonstrate that they have the resources necessary to complete the study in their submission
materials (e.g., access to computing cluster). Applicants may apply for support for follow-up studies
upon successful completion of earlier projects.

*
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Proposal Evaluation
Proposals will be evaluated on the following criteria:
•
•
•

Appropriateness of study design to DLM assessment system design
Demonstrated capacity to conduct the study, including experience conducting similar studies,
relevant coursework, or both
Evidence of procedural quality and feasibility

AAI reserves the right to provide direction on submitted proposals prior to awarding funding. AAI also
reserves the right to reject all proposals that were submitted if above criteria are not demonstrated.
Applicants will be notified of decisions by November 30, 2017.

Overview of Dynamic Learning Maps Assessments
The Dynamic Learning Maps Alternate Assessment System delivers alternate assessments based on
alternate achievement standards to students with the most significant cognitive disabilities in 17 partner
states. The DLM system is based on an underlying learning map network that consists of nodes, or
individual skills, and the connections between them. Nodes in the map span from early foundational
skills to knowledge, skills, and understandings demonstrated by students who are college- and careerready.
The alternate content standards measured by the assessment are called Essential Elements (EEs). Each
EE is measured by five linkage levels. The Target level is the grade-level expectation. Three precursors,
Initial Precursor, Distal Precursor, and Proximal Precursor, represent reduced breadth and complexity of
the grade-level target. The Successor level is a level beyond the Target for students who have gone
beyond the grade-level expectation for the EE. The use of five linkage levels allows all students in the
alternate assessment population to access grade-level content at a level that is appropriate to them.
In total, there are 255 EEs and 1,275 linkage levels measured by the assessment. Each linkage level
measures one or more nodes in the underlying map structure, with the total map consisting of
thousands of nodes and connections. Not all nodes in the learning maps are tested, and there is variable
missing data due to the adaptive design of the assessment.
Dynamic Learning Maps assessments are calibrated and scored using a diagnostic modeling approach
rather than more traditional psychometric approaches. The level of scoring and reporting is the linkage
level for each EE. Currently, each of the 1,275 linkage levels is separately calibrated and scored using
latent class analysis, with item parameters for all items measuring the linkage level assumed to be
fungible or exchangeable.
Mastery of the linkage level can be demonstrated one of three ways: 1) the student’s posterior
probability from the model is at or above the threshold of 0.8; 2) the student’s percent of correct
responses for all items measuring the linkage level is at or above 80%; or 3) a two-down mastery rule,
whereby if the student is assessed on a higher linkage level and does not demonstrate mastery via
posterior probability or percent correct, mastery is assumed at a linkage level two levels below the
lowest level tested and not mastered. Using this scoring method, a student’s mastery of each linkage
level is determined. The total linkage levels mastered in the grade and content area are used to
determine the student’s overall performance level.
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Operational research to date has explored using the log-linear cognitive diagnosis model (LCDM) to
concurrently calibrate and score all linkage levels measuring an EE. In addition, simulation studies have
been conducted to evaluate whether multi-linkage level testlets may support concurrent calibration
using the LCDM in the future. Model fit has been evaluated for both a fungible and non-fungible model
using univariate, bivariate, and trivariate fit indices.
Data is available for approximately 90,000 students in grades three through high school across two
operational assessment years in English language arts, mathematics, and science.
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AAI Psychometric Fellowship Application
Student Name: ________________________________________________________________________
Address: _____________________________________________________________________________
City: _________________________________________ State: _____________ Zip: _________________
Phone: _______________________________________ Email Address: ___________________________
Academic Institution: ___________________________________________________________________
Program of Study: ____________________________________ Graduate Hours Completed: __________
Expected Date Coursework Completed: __________________ Expected Graduation: _______/________
Fellowship Faculty Advisor: _____________________________ Department: ______________________
Fellowship Faculty Advisor Email: _________________________________________________________

With this application also include:
1. A brief cover letter expressing your interest in the fellowship and providing the following
information:
• graduate level courses you have completed relevant to your proposal
• any professional or academic experiences relevant to your proposal
• resources available that will allow completion of your proposed research (e.g.,
computing cluster)
• anticipated timeline
• any additional information to be considered for your submission
2. A letter from the fellowship faculty advisor acknowledging their familiarity with the
proposal, the fellowship requirements, and their willingness to supervise the work.
3. A 5-10 page double-spaced proposal including a review of the literature highlighting the gap
this proposal seeks to fill, proposed research questions, methodology, and a conclusion
section that explains the significance of the work.
Please submit all application materials via email to dlm@ku.edu by October 31, 2017.

