
  
 

 

Appendix A 
Primary Codebook With Sample Excerpts 

 

Mathematics Mathematics content or practices students engage with through the activity 

Subthemes Definition Sample Excerpt(s) 

Counting Counting by one or 
development of counting 
principles (e.g., one-to-one 
correspondence).  

“The parent was guiding the child’s finger to the 
arrow and counting aloud the number of squares it 
would take to move.” 

Distance or 
Measurement 

Calculating, measuring, or 
judging distance (i.e., how 
far). 

“I asked the student if their house or favorite paces 
was close to the school or far away from the 
school.” 
 
“The students had to first realize that every box was 
10 centimeters.” 

Multiplication Using multiplicative 
reasoning through repeated 
addition, skip counting, 
multiplication facts, etc.  

“One student knew that each square was worth 20 
cm. Knowing he needed to travel 4 squares, he 
created the problem 20 + 20 + 20 + 20 = 80 cm).” 
 
“They started counting by 10s to determine how far 
to make the robot move.” 

Patterns Noticing repeated reasoning 
in a sequence or action 

“Students recognized the pattern that the mouse 
turned on the same square so they should have to 
press forward twice or add another forward to move 
to the other square.” 

Practices Problem solving and other 
mathematical practices 
important to learning and 
doing mathematics, regardless 
of specific content (e.g., trial 
and error).  

“I asked [students]to explain and extend their 
thinking which encourage deeper thinking and 
required students to generate cohesive and 
thoughtful responses using evidence.” 
 
“We would then allow them to create more difficult 
paths and add obstacles or use the specific pathways 
already created and let them discover the correct 
pathway through trial and error.” 

Sequencing Determining the order and 
direction in which actions 
need to occur using 
directional markers such as 
up, down, left, right, etc. 

“Whether it was us or the parents, someone would 
ask the children, ‘Okay, what is the next step?’” 
 
“The students were using a lot of ‘if I go this way... 
then this will happen’ when talking to their families 
or us about their pathway.” 
 
 



  
 

 

Funds of 
Knowledge 

Using cultural, linguistic, and community resources, experiences, knowledge, etc. 
from home or community settings to promote math learning 

Subthemes Definition Sample Excerpt(s) 

Activity Using familiar activities and 
experiences from home and 
community settings (e.g., 
shopping) 

“He then coded Dash to visit the Dozier Grill for an 
after-school snack before heading back home for the 
evening.” 
 

Family 
Involvement 

Family members engaging in 
math alongside students 

“I noticed a lot of the family members encouraged 
the students to pick a place in the community that 
they liked.” 

Location Using familiar locations from 
community (e.g., school, 
home, local business) 

“I would ask the students or family if they knew 
about [Local] Corner Market and they always said 
yes!” 
 
“I had a lot of discussions with families about the 
locations from the community located on our maps 
that they have visited or would like to visit.” 

Technology Using digital technology, especially robotics, to promote math learning 

Subthemes Definition Sample Excerpt(s) 

Mouse Using the Code and Go Robot 
Mouse 

“They connected this to the math concepts by 
translating the unit movements into programming on 
the mouse body.” 

Dash Using the Dash Robot “They had to count by tens in order to know how 
many centimeters to move the Dash and every 
single one of them was able to.” 

iPad Using the iPad application to 
control the Dash Robot 

“There were several applications on the iPad to 
move the robot, so if a student was struggling with 
one of the apps, I was able to provide them with an 
app that was less advanced.” 

Coding Creating series of commands 
that a robot can execute   

“There was a younger child who was learning how 
to code the mouse in order to move in a straight line 
to its destination.” 
 
They were required to utilize an application on the 
tablet to practice basic coding skills in order for 
Dash to move from location to location. 
 
 
 
 



  
 

 

Access Making mathematics engaging and accessible for every student 

Subthemes Definition Sample Excerpt(s) 

Engagement Students are engaged and 
motivated to do math 

“Many students who did not correctly program the 
mouse the first time wanted to keep trying and 
learning.” 
 
“The students at STEM night loved coding Dash and 
were so engaged with that aspect of the activity.”  

Multiple entry 
points 

Students can access the task 
in multiple ways 

“I believe my strength was providing students with 
varying entry points into the task that were 
appropriately challenging for them. Every student 
was able to get onto the tablet and make the Dash 
move towards a location of their choosing.” 

Multiple exit 
paths 

Students can use multiple 
solutions strategies and/or 
complete the task with 
different solutions 

“Some students were able to use mathematical 
concepts to explain, some students were able to use 
directional concepts, and some students were able to 
show you what to do by pointing/telling. It helped 
me to realize that no matter the task, diverse learners 
can complete the task, but in their own way.” 

Input Students have opportunity to 
modify or create alternative 
activity or choose their own 
approach 

“I think that we did a good job at supporting and 
scaffolding the activity for varying students. For 
instance, we allowed students to create their own 
pathway originally.” 

 
  


