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Connections & Distinctions among  
Today's Digital Innovations and 
Yesterday’s Innovative Curricula 



►  1980’s – A Decade of Dialogue 
-  NCTM Curriculum and Evaluation Standards 

for School Mathematics 
 

►  1990’s – Release and early adoption of 
Innovative or Standards – based instructional 
resource materials (PS tasks, textbooks, and 
assessment resources) 

►  Explore  
–  Lesson’s Learned 
–  Similarities/Distinctions 
–  Connecting Recommendations 

Mathematics Curriculum Development, 
Delivery, and Enactment in a Digital World 



► Resource Selection 
Process 

►  Implementation 
Considerations 

 

Two Areas of Comparison 



►  Alignment between Standards                
and textbooks no longer referred only               
to procedural content, other design 
aspects were also critical including: 
–  the Process Standards, and  
–  the development of conceptual 

understanding. 

►  Noticing the full range of alignment features 
was challenging and required a process with 
a knowledgeable facilitator and an 
examination of both the teacher and student 
books. 

Resource Selection Process 
Lessons Learned 



►  Alignment  
–  The Process Standards 

Resource Selection Process 
Similarities/Distinctions 



►  Alignment  
–  the Process Standards for Mathematical 

Practice, 
–  the development of concepts 
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►  Alignment  
–  the Process Standards for Mathematical 

Practice, 
–  the development of concepts over time 

(progressions),  
–  the range of task demand, and 
–  nature of features used to motivate learning.  

►  Noticing the full range of alignment features 
is challenging and requires a process with a 
knowledgeable facilitator and requires an 
examination of both the teacher and 
student textbooks. 
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►  Alignment  
–  the Process Standards for Mathematical 

Practice, 
–  the development of concepts over time 

(progressions),  
–  the range of task demand, and  
–  nature of features used to motivate learning. 
 

►  Noticing the full range of alignment features 
is challenging and requires a process with a 
knowledgeable facilitator and requires an 
examination of both the teacher and 
student textbooks. 

Resource Selection Process 
Similarities/Distinctions 

and	  tools	  	  



►  Develop digital resource 
evaluation tools that make 
explicit the need to make 
selections based on a range of 
important instructional and 
pedagogical features.   

 
Selections need to be based in 
and  build on what we know 
about powerful and productive 
teaching and learning, rather 
than enthusiasm for technology- 
based delivery systems. 

Resource Selection Process 
Connecting Recommendations 



  
►  Issues of coherence are critical, 

consider building in features that 
foreground mathematical 
connections and progressions/
learning trajectories for teachers. 

►  Make explicit recommendations 
about preparations and support for 
piloting efforts. 

Resource Selection Process 
Connecting Recommendations 



►  Effective implementation takes            
many years. 

►  Using the new course instructional 
materials as the context for the 
professional learning activities improves 
teachers take-up of new features (Horizon 
Research studies of LSC projects). 

►  Picking and choosing which elements to 
implement undermines opportunity to 
learn for students (Briars & Resnick study). 

Implementation Considerations 
Lessons Learned 



►  Professional learning activities need 
to explicitly address changes in the 
the mathematical content and the 
pedagogy needed to utilize lessons.   

 Increased attention to: 
►  Operation sense 
►  Reasoning with proportions 
►  The connections among a problem 

situation, its model as a function in 
symbolic form, and the graph of that 
function 

Implementation Considerations 
Lessons Learned 

Curriculum	  and	  Standards	  for	  School	  Mathema*cs	  



Pool Problem 



Pool Problem 

	  	  	  N	  =	  4S	  +	  4	  	  	  	  	  	  	  	  	  	  N	  =	  2S	  +	  2(S	  +	  2)	  	  	  	  	  	  	  	  	  	  N	  =	  8	  +	  4(S	  –	  1)	  	  	  	  	  	  N	  =	  S	  +	  S	  +	  S	  +	  S	  +	  4	  	  
	  



►  Effective implementation takes many years  
  ….and then some! (Calculator use studies) 

Implementation Considerations 
Similarities/Distinctions 



►  Using the new course instructional 
materials as the context for the 
professional learning activities improves 
teachers take-up of new features. 
Enhanced with embedded digital 
resources to support teacher’s knowledge 
of  
▸  the mathematics content;  (TouchCounts, 

Concept Corner) 
▸  typical student thinking, solution strategies, and 

misconceptions;  
▸  formative assessment strategies,  (SMART Tests) 
▸ an understanding of the mathematical goals 

including connections to previous and up 
coming work (expected learning trajectory) 
(VisualMath) 

Implementation Considerations 
Similarities/Distinctions 



►  Picking and choosing which elements to 
implement undermines opportunity to 
learn for students (Briars & Resnick study) 
“Curriculum by Pinterest”  
 

►  Explicitly address changes in the 
presentation of the mathematical 
content and pedagogy 

Implementation Considerations 
Similarities/Distinctions 



►  Picking and choosing which elements to 
implement undermines opportunity to 
learn for students (Briars & Resnick study) 

 
►  Explicitly address changes in the 

presentation of the mathematical 
content and pedagogy 

Implementation Considerations 
Similarities/Distinctions 



TI Math Nspired 



Mathematical Modeling 

mathematics and statistics to analyze 
empirical situations, to understand 
them better, and to improve 
decisions. 
	  

Modeling is the 
process of 
choosing and 
using appropriate 

Common	  Core	  State	  Standards	  p.	  72	  and	  73	  
	  



Stacking Cups 
Andrew Stadel 



Mathematical Modeling Tasks 

1.  Identify variables in the 
situation and select 
those that represent 
essential features 

2.  Formulate a model by 
creating and selecting geometric, graphical, tabular, 
algebraic, or statistical representations that describe 
relationships between the variables 

3.  Analyze and perform operations on these relationships to 
draw conclusions 

4.  Interpret the results of the mathematics in terms of the 
original situation 

5.  Validate the conclusions by comparing them with the 
situation, and then either improve the model if needed, or 

6.  Report on the conclusions and the reasoning behind them. 
	   Common Core State Standards p. 72 

and 73 



ü Call to direct more attention on 
the work of teaching modeling, 
and “knowledge of curriculum”  

ü  Find technology solutions to 
support initial and sustained 
implementation with fidelity (re-
sourcing by hive) 

ü Greater attention to explicating 
mathematical goals for teachers 
so that they understand both the 
current work and the connections 
to previous and subsequent work 

 

 
 
Implementation Considerations 
Connecting Recommendations 


