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Abstract  

The purpose of this report is to describe the cousin item writing process to create assessment 
items and parallel forms for the Tiered Interventions with Evidence-Based Research (TIER) 
Computations Progress Monitoring System. We collaborated with 23 highly qualified and 
experienced educators as item writers across Grades K-6. This collaboration resulted in 4,180 
cousin items based on the 220 item models approved by TEA for kindergarten through Grade 6. 
Upon finalization and verification, the RME project team determined item placement within the 
20 assessment forms for each of the seven grades alongside the corresponding answer keys. This 
work is in collaboration with the University of Texas at Austin and the Texas Education Agency.  
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TIER: Cousin Item Writing 
Introduction 

The purpose of the current technical report is to describe the cousin item writing, peer review, 
internal review, revision, and finalization processes for the Tiered Interventions using Evidence-
Based Research (TIER) Computations Progress Monitoring system for Grades K-6. We also 
explain our process for item placement within the 20 assessment forms for each of the seven 
grades alongside the corresponding answer keys. The instrument development component of this 
project is part of the larger TIER project in collaboration with the University of Texas at Austin 
and the Meadows Center for Preventing Educational Risk and is funded by the Texas Education 
Agency (TEA).  

Cousin item writing refers to the process of using an item model (or template) to create similar 
items of comparable difficulty. These similar items to as cousin items throughout the project. 
Previously, the project team created a content blueprint of computation standards from the Texas 
Essential Knowledge and Skills (TEKS) standards. Then, the content blueprint was used to 
create 30-40 items models per grade. The blueprint development process is described in 
Technical Report 21-02 which details the TIER item modeling phase (Haider et al., 2021). We 
sent these original item models for review by experts in the field of assessment design and 
development in mathematics education. The expert review process is described in the TIER 
Technical Report 21-03 (Sparks et al., 2021). This report describes the process of using those 
reviewed and TEA-approved models to write additional items, subsequently referred to as cousin 
items. For the purposes of this project, specific terminology is defined below: 

• An item is a test question that is written to assess students’ computational fluency, as 
described in the Texas Essential Knowledge and Skills (TEKS). 

• An item model is a template that specifies the mathematical constraints for a specific 
item and is used in this project as the basis for future items (subsequently referred to as 
cousin items) assessing the same TEKS. 

• A cousin item is an item written for a specific TIER item model as a cousin item. The 
primary goal for writing cousin items is to use the TIER item model to create a total of 20 
items that are parallel in difficulty, format, and response options. 

 

Preparations 
We consulted with 24 item writers to participate in writing item models and 23 of these writers 
chose to participate in cousin item writing. Before cousin item writing could begin, preparations 
to ensure the success of item writers were necessary and are described in the next section.  
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Item Model Preparations 

Before writing cousin items, the RME project team decided to re-examine the difficulty of the 
items after expert review. This involved looking across item models within standards to assess 
whether the item difficulty was appropriately indicated. In addition, another team member 
assessed each item model for difficulty. If discrepancies were found, the team member noted the 
discrepancy and the final decision was made by the principal investigator, drawing from both the 
feedback from the expert reviewers as well as any revisions that were made to the item based on 
these reviews.  

In addition to assessing the difficulty of items, the team also reviewed the format of the item 
models to ensure consistency across models and to guide the cousin item writing process. For 
example, we used equation editor to ensure formatting consistency across the items. The team 
also checked the constraints and the sample items that were already generated.   

Cousin Item Template Development 

The original item model template (shown in Figure 1) was developed to outline the important 
components of the item models that were being written and to frame the work that was to be 
done throughout the item model workshop, including peer and RME project team reviews.  In 
addition to the item model’s algebraic form, the template was also designed to contain three item 
model examples, as well as any specific constraints and possible misconceptions with their 
corresponding correct and alternate responses. This template became the foundation for the 
cousin item model template that was designed to scaffold the cousin item model writing and 
review process. 
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Figure 1 

Original Item Model Template 

 

We drafted the TIER Cousin Item Writing Procedures document to delineate the process for 
cousin item writing and review, as well as layout the timeline with important submission dates 
for the process.  Because of the cyclical nature of the writing and review process, there were 
multiple starting and ending points for writers and liaisons to coordinate over the course of the 
project.  For this reason, a flowchart (Figure 2) was developed to visually communicate the 
process.  
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Figure 2 

TIER Process Flow Chart 

 

Cousin item writers and reviewers needed to have a clear understanding of both the expectations 
for deliverables and the logistics of managing files and sharing information online while 
collaborating remotely.  The RME project team developed a webinar as a supplement to the 
TIER Cousin Item Writing Procedures document and shared it with cousin item writers and 
reviewers prior to the start of the project.   

In the webinar, we emphasized the content of the cousin item models by using an analogy to 
DNA. As with DNA in the development of physical characteristics in human development 
among families, there are crucial components of the original item models that needed to be 
considered and reproduced in the construction of each cousin item model to ensure that they 
represented the core content properly. The structure of the cousin items and the accuracy of their 
mathematical content needed to be aligned very precisely with the algebraic form, constraints, 
and misconceptions that the original item models were crafted with. Additionally, the cousin 
items needed to be of the same difficulty level as determined in the blueprint (Haider et al., 
2021) and original item model difficulty rating process.  
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Item writers needed to be familiar with the original items and understand both the TEKS that 
they originated from as well as the developmental appropriateness of their respective grade-level 
item models in order to ensure that the expectations for each cousin item and its set were aligned.  

Preparation of Writers 

All the TIER Cousin item writers and reviewers were highly qualified, experienced educators 
who were selected to write and review cousin items within the scope of this project.  The writers 
and reviewers also had previous experience with the TIER Item Model Writing workshops for 
various grade levels and were trained in the process of writing Item Models aligned with the 
content blueprint for the K-6 numerical fluency assessments.  

All writers and peer reviewers were asked to watch the TIER item writing webinar and were 
expected to review the procedures document prior to beginning the cousin item writing process. 
The webinar was prepared and recorded by the RME project team to communicate the 
expectations and process for writing, reviewing, and submitting TIER cousin item models. The 
TIER Cousin Item Writing Slide Deck and script were designed to supplement the detailed 
process outlined in the TIER Cousin Item Writing Procedures document (Appendix A).  
Emphasis was placed on the content of the item models and their cousin items using the earlier 
noted analogy of DNA to frame the structural components of the original item models and their 
corresponding cousins.  

The DNA of the Item Model was described as its 

1) Algebraic Form  

2) Constraints 

3) Misconceptions  

We used this framework to scaffold the cousin item writing process and ensure that adequate 
focus was placed on aligning cousin items with the foundational characteristics of their given 
item models. This standard was established at the forefront of the process and enabled writers to 
creatively approach the use of numeracy patterns and fluency standards to develop a variety of 
cousin items needed to fulfill the requirement of generating 17 cousin items per item model. The 
original item models included three example items, so only 17 items were needed to complete 
the set of 20 cousin items for each model outlined in the scope of this project. Item writers wrote 
cousin item sets that were less likely to require extensive revision later in the process of review 
and submission as a result of communicating the framework and standards. 

Schedule of Item Writers 

The timeline for the TIER project was such that there were multiple due dates and turnaround 
times for sets of Cousin Item Models, as well as multiple release periods for new sets of items to 
be written and reviewed. The complex nature of the process required a detailed schedule and 
consistent communication between writers, reviewers, and RME Liaisons.  
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Prior to writing Cousin Items, we sent the item writers a survey to assess their availability of 
writing items within a certain date range that conformed with the timeline for the project. This 
survey included questions about availability to write cousin items and questions about reviewing 
cousin items. They were also asked out of 30, how many items would they be willing to write 
and/or review. Item writers also indicated what grades they were willing to write and/or review.  

A project team member used this information from the survey to develop a schedule of 
assignments for item writing and peer review. Item writing was divided into two batches, with 
more items assigned in the first batch. This allowed the project team to finalize more items 
earlier. We also assigned each writer a team member liaison to be the direct contact at RME. The 
liaison’s role was to assign items, monitor completion, and provide formative feedback on 
writing and reviews. In the next section, we describe the cousin item writing process.  

 

Cousin Item Writing 
RME project team members functioning as TIER liaisons established a collaborative feedback 
loop with cousin writers that was integral to the success of this project. By providing formative 
feedback throughout the writing and review process, the cousin item models were calibrated to 
meet the aforementioned standards for item model alignment. RME liaisons sent the cousin item 
writers a single item model within their assigned grade level to start writing cousin items. 
Writers were asked to write one complete set of 20 cousin items (which included the three 
example items from the original item model) and return it to their liaison before proceeding with 
their remaining assignments. This preliminary review was done to ensure that the cousin items 
met RME content and formatting expectations. After confirming that RME standards were met, 
the liaison released the rest of the items in the first batch to the writers. Figure 3 shows the 
template that item writers were provided to use during item writing. We requested that item 
writers download a copy of the original item model and attach their additional 17 items at the 
bottom.  
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Figure 3 

Cousin Item Template 

 

Cousin item writers were asked to write 17 cousin items per item model using the template 
provided. Using the algebraic form of the original item model, they were expected to create 
unique items that met the designated constraints for the given item and provide alternative 
responses that aligned with the misconceptions provided for the original item model. Cousin item 
writers were encouraged at this stage to consider if there were any aspects of the items that did 
not align with the content blueprint or if there were missing constraints or misconceptions that 
should be considered. They were asked to provide feedback on the items to RME and note them 
in their draft files as they created their items.  

Once their cousin item sets were complete, item writers saved them with a new naming 
convention and uploaded them to the appropriate folder on Box (Figure 4), a secure online 
sharing site.  The RME project team created a detailed naming system and file structure to house 
the process for item writing and review.  This structure aided the process of organizing multiple 
grade-levels and navigation for item writers and reviewers as the project progressed.   
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Figure 4 

File Structure 

   

Peer Review Process 

Item writers uploaded their completed cousin item sets to the peer review folder on Box once 
they were ready for review and alerted their liaison that they had completed that step. The liaison 
then assigned the cousin item set to a peer reviewer and sent them the item model’s numeral-
alphabetic name to reference. 

Next, the peer reviewer used the second column of the cousin item template to review each item 
in the cousin item set. Using the peer review feedback checklist, the reviewer was responsible for 
checking the alignment of the cousin item to original item model and the accuracy of the math of 
each cousin item and its corresponding correct and alternate responses. The RME project team 
provided space for the peer reviewer to write notes about the cousin item. Once the review was 
complete, the peer reviewer uploaded their review to Box and alerted their liaison. 

After the peer review the RME liaison reviewed the feedback from the reviewer. Specifically, the 
liaison analyzed the content of the review. Sometimes, the feedback focused more on the 
structural aspect of the item model itself (e.g., item constraints, difficulty appropriateness). In 
this case, the liaison would review the item with the content blueprint and internal verification 
documents, adjust the item accordingly, and provide feedback to the writer. Furthermore, this 
item was then flagged for a second internal review due to the number of necessary modifications 
and highlighted in the RME project team meeting. If the liaison determined that the changes 
were only minor, then the liaison sent the item to the original author for updates and finalization.  

Once finalized, the item writer uploaded the cousin items back to Box. The RME liaison then 
reviewed the items again, ensuring that the cousin items were updated to reflect any feedback 
provided and finalized by the writer. The liaison then proceeded to finalize the document by 
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cleaning any extraneous notes, highlights, etc. and confirming all feedback had been applied.  
This process was repeated over two batches of items.  

Cousin Item Finalization 

The RME project team conducted a cross-grade level verification to confirm that the cousin 
items were accurate and complete in their final form before moving them to the student form 
creation process. This verification was performed by RME project team members who were 
assigned at least two other grade-levels to verify as a part of the finalization process. A second 
RME project team member evaluated and verified 20% of the items, in addition to any cousin 
items that were flagged for the second round of peer review. Once finalized, the cousin item sets 
were then uploaded to the appropriate folder on Box and the tracking spreadsheet was updated to 
reflect the completion of the process. 

 

Preparation of the Final Forms  
The next step of the work with the item writers and RME project team was to finalize the 4,180 
cousin items that had been created based on the 220 item models approved by TEA for 
kindergarten through Grade 6. As each set was finalized and verified, the RME project team 
began work on the item placement within the 20 forms for each of the seven grades alongside the 
corresponding answer keys. We refer to this item placement as the form blueprint for the final 
test forms. The rationale for the item placement was formulaic and purposeful. For example, the 
project team ensured that none of the most difficult items appeared in the first row of items on 
each form and that the least to most difficult items were distributed equally across forms within a 
grade-level. Additionally, the project team designed the form blueprint so that it followed the 
number of items listed in the TEA-approved content blueprint. A copy of the form blueprint for 
the kindergarten number sequence items is displayed in Appendix B and Grades 1-6 items are in 
Appendix C.  

Next, we also reviewed all 220 forms to verify that each item’s placement would not cue a 
student about the answer to another item within the same form. Finally, we conducted a copy edit 
of the forms to ensure that the item format was consistent across the forms. Once these forms 
were finalized, they became the final answer key and student forms for the project. 

Answer Key Forms and Student Forms 

The creation of the answer key forms and student forms began with 20 documents with a 5 x 6 
array of blank boxes. Two undergraduate researcher assistants began the process by creating the 
answer key forms. They started by opening all 20 blank answer key forms for a particular grade 
and one written item model document. Then they filled out the first box of the first answer key 
with the first written item model equation and answer. These steps were repeated until the first 
box on all twenty forms were filled in. This process was repeated until the first row was filled in 
across all forms, where the two then crosschecked each other's work, and after continued the 
above process for the whole sheet, one row at a time. 
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While initially the first row was checked, the project team found that this slowed down the 
process and it was more efficient to check a form once the entire form was completed. It was 
also found that the number sequence forms for kindergarten needed a very specific order to enter 
the items, so that items would not give away the answers to other items. The project team 
worked to make intentional placement decisions with these items to ensure that the effectiveness 
of the assessment wasn’t compromised.  

Final Form Verification 

After an entire grade’s answer key forms were completed another RME project team member 
verified them and created the student forms. The forms were verified by making sure what was 
entered on the answer sheet matched the written item model. The forms were checked to make 
sure there were no duplicate equations or items that gave away the answer to other items, this 
was especially important for kindergarten and Grade 1, as noted above. The verification was 
done in red pen by both student-assistants who marked their respective grades before trading 
sets. All of the equations and answers were converted into Equation Editor in Word to ensure 
that the alignment, layout, and function of the items was consistent across forms. Once the 
answer key forms were verified all 20 were uploaded to Box. Copies of the answer key forms 
were made and the answers were deleted to make 20 student forms.  

 

Conclusions  
Throughout the TIER cousin item writing project there were important themes of best practices 
that remained true for our project team’s work and the work of our cousin writers and reviewers.  
We developed collaborative working relationships with external partners and internal teams 
while leaning into our strengths as learners in order to produce a high caliber assessment tool 
based on rigorous research and a wealth of expertise.   

We developed the file structure for moving forward with the item writing phase of the TIER 
project. The organization of the files within the online storage platform expedited the sharing, 
storing, and movement of files and items. The intentional design of the file structure created a 
means of channeling large amounts of work through a narrow pipeline for review and revision. 

We facilitated this work remotely and within a strict timeline by remaining nimble and 
collaborative with our project team, writers, and reviewers. By adapting the timeline to meet the 
needs of writers and reviewers individually (allowing for some flexibility within start times and 
turnaround cycles) we respected the professionalism of our writers and the constraints of team 
members working across multiple projects. We used a common language and file structure that 
helped align our internal processes, as well as a consistent communication pattern with writers 
and reviewers that established and maintained positive working relationships.  

This phase of the Tiered Intervention using Evidence-Based Research (TIER) Computations 
Progress Monitoring System has successfully concluded with the development of a rigorous 
system of computational fluency assessments aligned with kindergarten through Grade 6 TEKS.  
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The team created 4,180 cousin items were based on the 220 item models that were developed in 
the item model phase of this project described in another technical report (Haider, et al., 2021)  

Next steps for TIER include the formatting of final student forms and answer keys by the 
University of Texas, Austin. They will use the TEA-established guides to implement the TIER 
Computation Progress Monitoring system this fall with teachers.      
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Appendix A – Cousin Item Writing Webinar 
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Appendix B – Form Blueprint for Kindergarten Number Sequence Items 
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Appendix C – Form Blueprint for Grades 1 - 6 Items 
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