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Abstract  

The purpose of this technical report is to describe the process and outcomes of summarizing 
qualitative analyses of Cognitive Interviews (CI) into a narrative form. The interviews were 
conducted as one step in the empirical recovery and reconciliation of the Spatial Reasoning (SR) 
Learning Progression (LP) within the Measuring Early Mathematics and Reasoning Skills 
(MMaRS) project. This report details the outcomes of the qualitative analyses from CIs 
conducted with students in grades K-2 and the review process undertaken in creating a narrative 
style description of students’ words and actions in those interviews. More information about the 
administration of the interviews can be found in the SR Cognitive Interview Administration 
technical report (Tech. Rep. No. 20-23). Details on the qualitative analyses can be found in the 
Spatial Reasoning Cognitive Interview: Qualitative Data Analysis technical report (Tech. Rep. 
No. 20-21). 
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Spatial Reasoning Cognitive Interviews: 
Summaries of Qualitative Outcomes 

Introduction 
The purpose of this report is to describe the outcomes from the qualitative analyses of the Spatial 
Reasoning (SR) Cognitive Interviews (CIs) of the Measuring Early Mathematics and Reasoning 
Skills (MMaRS) project. After an iterative open-coding process through which the research team 
found emergent themes in student reasoning responses, manuscript style summaries were written 
to create a narrative of students’ conceptions, including misconceptions and errors in thinking, 
and detail the interrelations of their knowledge skills and abilities. See the Spatial Reasoning 
Cognitive Interview: Qualitative Data Analysis technical report (Tech. Rep. No. 20-21) for 
details on the analysis methods and information related to the hypothesized Learning 
P
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RQ 4: Interconnectedness 
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concepts and if their reasoning was consistent with those hypothesized conceptions. Using this 
intentional structure, we found that some student reasoning was consistent with the conceptions 
we hypothesized as necessary for each of the SR tasks. The careful analyses of their reasoning 
through this writing facilitated substantive findings that are located in the Spatial Reasoning 
Cognitive Interviews: Qualitative Data Analyses technical report (Tech. Rep. No. 20-21). 
 
RQ 3.2  
 
We did not account for correctness in student responses when writing these manuscript-style, 
narrative summaries of student strategies. Instead, these summaries focused on the reasoning 
strategies found through open-coding of interview data. This separation of the analyses makes 
answering research question 3.2 limited at this time; more concrete answers will be found in the 
reconciliation process.  
 
While we could infer if students were using more or less sophisticated reasoning strategies, 
without accounting for correctness, those inferences may lead to false conclusions about 
reasoning processes if students were not arriving at correct or reasonable responses. In that, a 
major limitation of this process was the exclusion of correctness in determining if students 
demonstrated misconceptions and/or errors in their reasoning. In the bullet list summaries (See 
Appendix A), there are details of reasoning that were clearly misconceptions or errors in student 
thinking, but details therein are also subject to change when data sources are reconciled. 
 
RQ 4: Interconnectedness  

We found in the qualitative analyses, we did not have substantive results related to the 
interconnectedness of student spatial reasoning skills or Knowledge Skills and Abilities (KSAs) 
due to the ways in which we analyzed the data. To state findings, we need to reconcile this 
information with the quant
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Appendix B – External Feedback on Core Concepts 1 & 2 

Question Do the manuscript style 
summaries make sense? 

Do they capture the 
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A.1.b Your examples of student work 
are great. I would add them to 
your summaries. 
Also, I would add percentages or 
counts if you have them. 
Otherwise in the future. 

A.1.b.3D: Is the 
outside force, the 
students themselves?  

  

A.1.c & d In the text you talk about a 
content knowledge skill you 
believe the students needed. I 
would describe that skill, how 
they use it, and why you think 
they need it. Otherwise the 
reader fees out of context and is 
hard to understand what you 
mean there 

A.1.c (2D) (SR.A.1.d 
together) 
Do you feel like 
eventually you might 
have to expand these 
to identify the 
different ways they 
talk about the shape 
attributes? There 
might be groups 
within that may be 
interesting. 

  

A.2.a The SR.A2 manuscript was a 
little bit hard to follow (the 
bullet points weren’t) I think is 
more an organizational issue. I 
would give the context of the 
task you were describing and 
then describe what the students 
did starting from the lowest level 
to the highest level mentioning 
which grade they are from and 
what they did. I think that would 
make it easier to follow. 

In terms of capturing 
the essence, I feel like 
you do is just 
sometimes hard to 
follow through 
because of the 
organization of the 
paragraph.  

The examples are clear, 
I would add some 
quotes or transcripts to 
actually help the reader 
see what the students 
did and then explain 
what you understand 
they are doing. 

what do you do when the kids 
use language like turn rotation, to 
mean something else? Or if they 
say I flipped it to mean they 
turned it? Or a reflection? I 
remember noticing that in the 
videos. 
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A.2.b Yes, you capture everything and 
have really good explanations in 
there. However, I think they 
would be easier to understand if 
you broke down by code and 
organized it like I describe 
below. You can break it down 
with subheadings and 
explanations with examples and 
this will make it easier for the 
reader to follow your thoughts 
on the codes. 
      

Yes, but a change in 
organization will help 
to be able to 
understand. o I feel 
these codes as listed 
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A.2.c It does, I would do as I 
suggested before in terms of 
organization. Also try not to 
sound like you are just writing 
bullet points, connect your 
sentences.  

Yes, I like how you 
explain your findings 
here 

As I mentioned I would 
show your actual 
examples and give 
numbers for each time 
you say some or many 
etc. and also would 
expand on the context. 

I like these codes a lot and that 
you included the show me and 
the physical description of the 
things they are doing. This is 
great, often the students may not 
have the language but can 
physically explain things and just 
because they don’t have the 
language doesn’t mean they 


