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Math Snacks and Learning 

Facilitating Brain Connections for 

Learning and Retention 

 

 Babies are born with tons of 

undifferentiated neurons. As 

they interact with the 

environment, clusters of 

neurons are created.  



What Piaget theorized we can now 

see on a physical level  



Cognitive Learning Theory 
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1. Sense …. 2. See ……. 3. Name …….. 4. Understand…………... 5. Elaborate,  

       Manipulate,  

       analyze,  evaluate, 

       compare, contrast 



Gagne’s Instructional Theory 
Instructional Events   Internal Events 

1. Gain Attention   1. Attend 

2. Share goals/expectations  2. Expectancy 

3. Stimulate recall   3. Recall 

4. Present all modalities  4. Perception 

5. Provide meaningful frameworks 5. Encoding/decoding 

6. Monitor/Adjust   6. Oh, I see. Ah ha. 

7. Apply    7. Schema building 

8. Closure    8. Retention 

Madeline Hunter Borrowed From Gagne 



Wiburg’s Modifications to Theory 
Instructional Events  Affective/Cognitive Internal Events 

1. Gain Attention  Able to attend  Attend 

2. Share goals/expectations Emotionally ready   Expectancy 

3. Stimulate recall  Practice   Recall 

4. Present all modalities  Open channels    Perception 

5. Provide meaningful   Schemas/concept maps Encoding 

 frameworks 

6. Monitor/Adjust  Feeling of  Oh, I see. 

7. Apply   Confidence  Schema building 

8. Closure   Competent  Retention 

 

Original theory ignored  readiness to learn, emotional learning, 

individual experience,  and cultural relevance 



An Undirected Pathfinder Network 

http://en.wikipedia.org/wiki/Pathfinder_network 



Network Topologies 

http://en.wikipedia.org/wiki/File:NetworkTopologies.svg 









Ratio and Proportion 

• 13 Topics from 6.RP and 7.RP 

• 13 Topics from 6.NS, 7.NS, 6.EE, 7.EE, 7.G, 

and 7.SP 



What does the structure of the 

graph tell us? 

  

• Overall connectivity 

• Some vertices have more edges than others 

• No two vertices are more than two steps apart 

• Can look for complete subgraphs 

 



Six Highly Connected Vertices 

• (#3) 6.RP.3 Use ratio and rate reasoning to solve real-world 

and mathematical problems. 

• (#5) 6.RP.3.b Solve unit rate problems. 

• (#6) 6.RP.3.c Percent of a quantity as a rate per 100. 

• (#7) 6.RP.4.d Use ratio reasoning to convert measurement 

units. 

• (#9) 7.RP.2.a Decide whether two quantities are in a 

proportional relationship 

• (#24) 7.G.1 Solve problems involving scale drawings of 

geometric figures. 

 



Some Connections with #5, Unit 

Rates 
• (#7) 6.RP.4.d Use ratio reasoning to convert measurement units.  

12 inches per foot, 1.609344 km per mile 

• (#11) 7.RP.2.c Represent proportional relationships by equations.  

How much will x gallons of gas cost at $3.89 per gallon? 

• (#14) 6.NS.1 Interpret and compute quotients of fractions.  4 1/2 

miles in 2/3 hours, how many miles per hour? 

• (#26) 7.SP.6 Approximate the probability of a chance event by 

collecting data.  33 thousand traffic fatalities in one year out of 

300 million people, what is the probability of one person being 

killed in a given year? 

 



Some Issues 

• Vertices aren’t always well-defined.  Some standards 

have more than one part.  Should cluster headings be 

their own vertices? 

• Edges are even less well-defined.  Is there a reliable 

and objective way to decide where the edges 

(connections) are? 

• The process of looking for and identifying the 

connections may be more important than the final 

graph.  For example, it could be part of a PD activity 

for teachers. 

 



Ratey the Math Cat 

• http://www.mathsnacks.com/ratey.html  

http://www.mathsnacks.com/ratey.html


Questions 

• How does this presentation connect with your 

work? 

• What kinds of connections would you like 

your students to make? 

 


