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Underlying Principle 
 “Everyone is good at mathematics because 

everyone can think.  And mathematics is about 
thinking.”   
 Yeap Ban Har, National Institute of Education, 

Singapore.   
 Corollary 1:  Strategies that attempt to remove thinking 

from learning are bound to fail in the long run. 
 Corollary 2:  When learning is effective, “getting the right 

answer” is but a small piece of the work. 
 

Presenter
Presentation Notes
So I am going to give you a chance to think.  



Overview 
 Key messages from the CCSS for Mathematics 

 What is formative assessment? 

 Innovative approaches to formative assessment 

 More insight from Wiliam 

 Questions 



Major Themes 
 All students means ALL students 
 The work is about improving instruction, which requires 

that teachers (all teachers) collaborate to reach more 
students more of the time 

 Answer-getting is not enough 

Presenter
Presentation Notes
Other initiatives:  Formative Assessment, Assessment For Learning, Professional Learning Communities, Improving Adolescent Literacy, …Opportunity for synergy.  If you have more than one of these going on in your state or district, try to help teachers and administrators see them as complementary.  Teachers need coherence in their professional learning.  





What’s New with the CCSS? 
 Common across 45+ states 
 Internationally benchmarked standards 
 Focus, coherence, and rigor 
 College and career readiness for all 
 And all students means ALL students 



CCSS Instructional Shifts 
 Focus: focus strongly on key ideas, understandings, 

and skills in each grade and course 
 Coherence: think across grades, and link to major 

topics in each grade  
 Rigor: in major topics, pursue with equal intensity 

 conceptual understanding,  
 procedural skill and fluency, and  
 applications  

 



CCSS Mathematical Practices 
1. Make sense of problems and persevere in solving them 
2. Reason abstractly and quantitatively 
3. Construct viable arguments and critique the reasoning of 

others 
4. Model with mathematics 
5. Use appropriate tools strategically 
6. Attend to precision 
7. Look for and make use of structure 
8. Look for and express regularity in repeated reasoning  



PARCC Task Types 
TYPE I: TASKS ASSESSING 
CONCEPTS, SKILLS AND 
PROCEDURES 

TYPE II: TASKS ASSESSING 
EXPRESSING MATHEMATICAL 
REASONING 

TYPE III: TASKS ASSESSING 
MODELING / 
APPLICATIONS  

• A balance of conceptual 
understanding, fluency, 
and application 

• Any or all mathematical 
practice standards 

• Machine scorable, 
innovative, computer-
based formats 

• Included on the End of 
Year and Performance 
Based Assessment 

• Written arguments, 
justifications, critique of 
reasoning, precision in 
mathematical 
statements  

• MP.3, MP.6 and other 
mathematical practice 
standards 

• A mix of innovative, 
machine scored and 
hand scored responses 

• Included on the 
Performance Based 
Assessment 

• Modeling and 
application in a real-
world context or 
scenario  

• MP.4 and other 
mathematical practice 
standards 

• A mix of innovative, 
machine scored and 
hand scored responses 

• Included on the 
Performance Based 
Assessment 



 
Based on the work of Dylan Wiliam 
2011 AERA presentation, available here 
 
 

http://www.dylanwiliam.org/Dylan_Wiliams_website/Presentations.html


Definition 
 We use the general term assessment to refer to all 

those activities undertaken by teachers—and by 
their students in assessing themselves—that 
provide information to be used as feedback to 
modify teaching and learning activities. Such 
assessment becomes formative assessment when 
the evidence is actually used to adapt the teaching 
to meet student needs” (Black & Wiliam, 1998 p. 
140) 
 



Which of These Are Formative? 
A. Teachers doing item-by-item analysis of 4th grade 

math tests 
B. School-wide testing every 10 weeks to predict which 

students are “on track” to pass the CRCTs 
C. A test given three-fourths of the way through a unit 
D. Exit question: “How are mean and median related 

and different?” 
E. “Sketch the graph of 𝑦 = 2𝑥 + 3 on your mini-dry-

erase boards.”  



Take-Away Messages 
 Whether an assessment is formative depends upon 

what is done with the result 
 For instructional decision making 

 Answers are not enough 
 Scores usually provide little insight 

 Instructional decision making requires 
 Evidence about student thinking 
 Attention to the mathematical practices 



What Does Formative Assessment Form? 

Cycle length 

Long Medium Short 

Curriculum alignment ✔ 

Monitoring progress ✔ ✔ ✔ 

Student involved assessment ✔ ✔ 

Student engagement ✔ ✔ 

Teacher cognition about 
learning ✔ ✔ 

Responsive classroom practice ✔ 



Formative Assessment: a new definition 

“An assessment functions formatively to the extent 
that evidence about student achievement elicited by 
the assessment is interpreted and used to make 
decisions about the next steps in instruction that are 
likely to be better, or better founded, than the 
decisions that would have been taken in the absence of 
that evidence.”  (Wiliam, 2009) 
 





Example 1: Large-Scale Scoring 
 Inside Mathematics website 

 From the Silicon Valley Mathematics Initiative (SVMI) 
 Supported by the Noyce Foundation 
 Assessment items developed by the Mathematics 

Assessment Resource Service (MARS) 
 Large-scale scoring and analysis by SVMI 

 40+ districts; 80,000 students 

 Now aligned to the CCSS 
 Sample task, Cindy’s Cats 
 Followed by “reengagement lessons” 

 
 

http://www.insidemathematics.org/
http://www.svmimac.org/
http://insidemathematics.org/common-core-math-tasks/5th-grade/5-2007 Cindy's Cats.pdf








Example 2: Formative Assessment Lessons 

 From the Mathematics Assessment Project (MAP) 
 Shell Centre for Mathematics Education and  

the University of California at Berkeley 
 Intended to be implemented three-quarters of the way 

through a unit 
 Pretest (15 minutes), analyzed by teacher(s) 
 Formative Assessment Lesson (fully designed) 
 Posttest, analyzed by teacher(s) 
 Note:  These are not scored! 

 Sample: Steps to Solving Equations 
 Sample: Solving Real-life Problems: Baseball Jerseys 

http://map.mathshell.org/materials/index.php
http://map.mathshell.org/materials/lessons.php?taskid=431
http://map.mathshell.org/materials/lessons.php?taskid=433


CCSS Mathematical Practices 
1. Make sense of problems and persevere in solving them 
2. Reason abstractly and quantitatively 
3. Construct viable arguments and critique the reasoning of 

others 
4. Model with mathematics 
5. Use appropriate tools strategically 
6. Attend to precision 
7. Look for and make use of structure 
8. Look for and express regularity in repeated reasoning  





Aspects of formative assessment 

 Where the learner 
is going Where the learner is How to get there 

Teacher Clarify and share 
learning intentions 

Engineering effective 
discussions, tasks and 

activities that elicit 
evidence of learning 

Providing feedback 
that moves learners 

forward 

Peer 
Understand and 
share learning 

intentions 

Activating students as learning 
resources for one another 

Learner Understand 
learning intentions 

Activating students as owners 
of their own learning 



Five “Key Strategies”… 
 Clarifying, understanding, and sharing learning intentions 

 curriculum philosophy 

 Engineering effective classroom discussions, tasks, and 
activities that elicit evidence of learning 
 classroom discourse, interactive whole-class teaching 

 Providing feedback that moves learners forward 
  feedback 

 Activating students as learning resources for one another 
  collaborative learning, reciprocal teaching, peer-assessment 

 Activating students as owners of their own learning 
 metacognition, motivation, interest, attribution, self-assessment 

(Wiliam & Thompson, 2007) 



Growth and Well-Being 
 Share learning goals with students so that they are able to 

monitor their own progress toward them. 
 Promote the belief that ability is incremental rather than fixed; 

when students think they can’t get smarter, they are likely to 
devote their energy to avoiding failure. 

 Make it more difficult for students to compare themselves with 
others in terms of achievement. 

 Provide feedback that contains a recipe for future action rather 
than a review of past failures. 

 Use every opportunity to transfer executive control of the 
learning from the teacher to the students to support their 
development as autonomous learners. 
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