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Wright maps are very useful graphical representations when working with Rasch-family 
models.  They can provide psychometricians with information about content validity, by 
allowing us to examine empirical item difficulty and its relation to predicted difficulty, and 
about validity based on internal structure, by allowing us to look for banding based on score 
levels across items.  However, Wright maps as they are usually produced by standard IRT 
software, are not as useful for communicating with non-psychometric clients, such as 
teachers, or the parents of children in their classrooms.  This presentation will focus on 
modifying Wright maps to allow effective communication with teachers and parents.

Our first endeavor in using Wright maps as a communication tool involved providing reports 
for an observational assessment of infant-toddler, preschool, and Kindergarten development 
in California.  We were able to use a horizontal presentation to imply a strengths-based 
interpretation, use the consistency of Thurstonian thresholds for developmental levels 
across items (sometimes known as banding) to provide a developmental level of 
interpretation for child locations and avoid providing numerical information that might be 
over-interpreted (Kriener-Althen et al, 2020), and use a dimensional alignment technique 
(Feuerstahler & Wilson, 2021) to provide teachers with the ability to compare child growth 
across dimensions.

Based on our experience working with preschool teachers, we have been developing 
modified Wright maps for high school teachers, in a project that involves developing 
measures of college readiness in Computational Thinking.  We have focused primarily on 
providing teachers with views of their entire class with respect to construct levels, ordering 
students from lower- to higher-level performance, and providing measures of uncertainty 
(68% confidence intervals).  

We were recently able to interview teachers and teacher trainers about the use of these 
maps, along with the descriptions of the learning progressions and sample student 
responses at each level to find what was more and less useful, and what other features they 
might like to include.  In this presentation, we will discuss the methods used and the 
feedback we received from the teachers.

The computational thinking framework comprises four dimensions (or constructs):

May be viewed as an iterative sequence of steps starting with problem conceptualization 
and design; however, beginners may start by implementing/modifying existing solutions (Lee 
et al., 2011).
Each dimension/construct is composed of an underlying continuum in the form of a 
construct map (Wilson, 2005)

Each construct was calibrated separately, using Master’s (1982) Partial Credit 
Model .  The WrightMap shows an upward trend in threshold difficulties & 
banding as construct levels increase, providing validity evidence for our 
hypothesized structure of the construct.. As we analyzed the data, we iterated on 
our construct level definition, scoring guides, and item design. 

Teacher and Trainer Feedback

What is useful:
– Understanding the differences in performance levels in terms of what students can do 

at each level
– “It certainly helps me to fully understand the assessment constructs and reports 

as well as connect to NMSI resources we are designing” – NMSI Trainer
– The estimation of proficiency by construct in addition to strand
– The immediacy of item specific performance reports
– Class level proficiency reports for grouping of students
– Item Scoring Guides and sample student responses at each level (see examples)

What is needed:
– Real-time proficiency reports
– Linking of frameworks, items, and/or proficiency level abilities to state standards or 

learning objectives
– Trainer developed strategies to improve student progression from each performance 

level to the next by item/construct
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6: Strategic/Step Beyond • Makes a convincing argument for the best solution to achieve a given purpose through 
articulating trade-offs among multiple approaches/ competing goals
• Fluidly generates multiple (novel/divergent) solutions using multiple evaluation criteria 
(e.g., accuracy, efficiency, reusability)
• Does not prematurely foreclose on known solutions (i.e., avoids rote-application of 
algorithms), seeking novel/innovative solution(s).

5: Integrated Relational -        
Complex

• Generates multiple solutions/approaches to a problem using complex operations that 
require relational understanding among a set of operations
• Attends to special situations such as boundary conditions/edge cases
• Explains under what condition a particular solution would work
• Frames a problem into a familiar task type, by foregrounding certain key aspects while 
backgrounding less important aspects

4: Integrated Relational - Simple • Designs a solution/approach to a more complex problem that requires relational 
understanding of a few subparts that comprise a more complex system/process
• Solution includes one or more complex operations/features (e.g., if-then-else, looping, 
nesting)
• Decomposes a complex problem into several related subparts

3: Multi-step Solution • Designs a solution/approach that requires a sequence of a few subparts through a step-
by-step approach, including necessary input(s) and output(s)
• Solution may attempt to include at least one complex operation/feature (loop, conditional 
statement, nesting)
• Decomposes a simple problem into a few, discrete subparts

2: One-Step Solution • Identifies a part of a sequence that can be automated
• Identifies a goal, input(s), set of instructions, and/or output(s) in a given context

1:  Attempting/Partial Attempts to design a solution, and uses recognizably appropriate vocabulary, but cannot 
provide a meaningful response.

Score Reports
Teachers are provided a series of reports upon assessment completion, include student answers to 

items and estimated student proficiencies at both group and individual levels.

National Math + Science Initiative (NMSI) Trainers developed a 
training module for teachers to better utilize and understand the 
assessment.

Scoring Guide
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