
Next Generation Assessments in 
Mathematics 

Silicon Valley Mathematics Initiative 

 



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. 

 

Mathematical 
Practice 
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Supporting Teaching and Learning of Mathematics Since 1996 



Formative Assessment 



The process of studying student work is a meaningful and 
challenging way to be data-driven, to reflect critically on our 
instructional practices, and to identify the research we might 
study to help us think more deeply and carefully about the 
challenges our students provide us. Rich, complex work 
samples show us how students are thinking, the fullness of 
their factual knowledge, the connections they are making. 
Talking about them together in an accountable way helps us 
to learn how to adjust instruction to meet the needs of our 
students. 

Annenberg Institute of School Reform  



Educational Research:  
Formative Assessment and Student Work to 

Inform Instruction 

ÅAssessing Student Outcomes; Marzano, Pickering, McTighe 

Å Inside the Black Box; Black,Wiliams 

ÅUnderstanding by Design; Wiggins, McTighe 

ÅResults Now; Schmoker 

ÅProfessional Learning Communities at Work; Dufour, Eaker 

ÅAccountability for Learning; Reeves 

ÅMath Talk Learning Community; Fuson, et al 

ÅNormalizing Problems of Practice; Little, Horn 

ÅChange the Terms for Teacher Learning; Fullan 

ÅWorking toward a continuum of professional development; 
Loucks-Horsley, et al.  



Assessment 

Summative Formative 

Benchmarks/Interim Performance 
Assessments 

Formative 
meaning during 
instruction to 
inform 
instruction 

Tests 

Quizzes 

Assignments  

To inform 
instruction 

 

Assessments to Rank, 

Certify, or Grade.  

High-Stakes Tests 

 State Tests 

HS Exit Exams 

SAT, ACT 

Norm-Reference 

Final Exams 

Students 
comments, 
explanations, 
questions 
and/or work in 
class 

Unit/Chapter Tests 

Benchmark Tests 

Semester/Quarter Tests 

Computer-based exams  



Inside the Black Box 
by Paul Black and Dylan Wiliam, Phi 

Delta Kappan, copyright 1998 
http://blog.discoveryeducation.com/assessment/fil
es/2009/02/blackbox_article.pdf 

Follow up research: 

Working Inside the Black Box 



Students and teachers 
Using evidence of learning 
To adapt teaching and learning 
To meet immediate learning needs 
Minute-to-minute and day to day 

Dylan Wiliam, University of London 

Formative 
Assessment is: 



Effective Formative Assessment 
Strategies 

ÅClarifying learning intentions and sharing criteria for 
success 

ÅEngineering effective classroom discussions. 

ÅProviding feedback that moves learners forward. 

ÅActivating students as the owners of their own 
learning. 

ÅActivating students as instructional resources for one 
another. 

Dylan Wiliam, University of London 



Administer Tasks 

Examine 
Student 

Work/Thinking 

Inform Teacher 
Knowledge 

Inform 
Instruction 

Formative 
Assessment 

Cycle 



The Results from an Assessment 
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Students’ performances are across the continuum 



Traditionally Teachers Choose One of 
Three Options 

ÅGo back and re-teach the topic with the 
entire class. 

ÅIdentify the students needing remediation 
and find some time/opportunity to re-teach 
the topic while the rest of the class 
continues on. 

ÅFeeling the pressure of the over packed 
curriculum the teacher ventures on to the 
next topic. 



Re-engagement: 
Completing the Formative Assessment Cycle 



Administer Tasks 

Examine 
Student Work 

Inform Teacher 
Knowledge 

Inform 
Instruction 

Formative 
Assessment 

Cycle 

TOOTHPICK SHAPES
Tom uses toothpicks  to make the shapes in th e
di agram below.

shape 1 
6 toothpicks

shape 2 
9 toothpicks

shape 3 shape 4

1. How many toothpicks  make shape 3?_________________

2. Draw shape 4 next to shape 3 in th e di agram
above.

5. Tom says, ñI need 36 toothpicks to make shape 12.ò
Tom is not corre ct. Expl ain  wh y he is not corre ct.
How many toothpicks  are needed to make shape 12?

MARS Tasks 

Scoring and Student 
Works Protocols 

Tools for Teachers  
and PD Materials 

Re-engagement 
Lessons 

Common 
Core 

Standards 



Performance Assessments 
To Inform Instruction And Measure Higher Level Thinking 

Å The Mathematics Assessment Resource Service (MARS) is an NSF 
funded collaboration between U.C. Berkeley and the Shell Centre in 
Nottingham England. 

Å The Assessments target grades 2- Geometry and are aligned with the 
State and NCTM National Math Standards. 

Ramp 
Access 

Top 

Core 

Entry level (access into task) 

Core Mathematics - (meeting standards) 

Top of Ramp (conceptually deeper, beyond) 

Task Design 



Dep th  of  Kn ow le dg e

Le vel  1 : Recal l i n g and  Recogn izin g:

St ud en t  is able t o r ecal l r ou t in e f act s of knowled ge and can

r ecogn iz e sh ap e, sym bols , at t r ib u tes or oth er q uali t ies.

Le vel  2 : Usin g Pr ocedu r es:  

St ud en t  uses or app l ie s pr oced ur es an d t echniq ues t o ar r ive at

solu t io n s or an swer s.

Le vel  3 : Expl aini n g and  Con clu d in g:  

St ud en t  re ason s and der iv es c onclu sio n s. Stu den t expl ain s r eason in g

and p r ocesses.  Stu den t c ommu n icat es p ro ced ur es a nd fi nd in gs.

Le vel  4 : M ak in g Con ne ct io n s, Exten d in g and  Just ify i n g:

St ud en t  mak es conn ect ion s between d iff ere nt conc ep t s and st r and s

of m ath em at i cs.  Stu den t extend s and bu il d s on k nowled ge t o a

si tu at ion to ar r i ve at a con clus ion .  S tud en ts u se r eason an d log ic t o

p r ove and ju sti fy con clu sions.

Ada pt ed f r om th e w or k of No r ma n L. Webb



2009 Comparison Between CST & MARS 

Grade 5 MARS 1 MARS 2 MARS 3 MARS 4 Total

Far Below 3.7% 0.9% 0.1% 0.0% 4.7%

Below 6.9% 4.6% 1.0% 0.0% 12.5%

Basic 4.3% 8.4% 3.9% 0.5% 17.1%

Proficient 2.2% 7.7% 12.9% 6.2% 29.0%

Advanced 0.2% 1.7% 8.0% 26.5% 36.4%

Totals 17.3% 23.3% 25.9% 33.2% 100%

Grade  5 MARS vStd MARS^STD Totals

CST Bas&v 28.8% 5.5% 34.3%

CST Prof&^ 11.8% 53.6% 65.4%

Totals 40.6% 59.1% 100%



Spring 2010 Trends Grade to Grade  
Grade 2  MARS vStd  MARS^STD  Totals  

CST Bas&v  13.5%  9.9%  23.4%  

CST Prof&^  4.3%  72.1%  76.4%  

Totals  17.8%  82.0%  100%  

Grade 3  MARS vStd  MARS^STD  Totals  

CST Bas&v  19.2%  4.2%  23.4%  

CST Prof&^  15.3%  61.3%  76.6%  

Totals  34.5%  65.5%  100%  

Grade  4  MARS vStd  MARS^STD  Totals  

CST Bas&v  20.4%  3.7%  24.1%  

CST Prof&^  18.3%  57.6%  75.9%  

Totals  38.7%  61.3%  100%  

Grade  5  MARS vStd  MARS^STD  Totals  

CST Bas&v  27.3%  2.6%  29.9%  

CST Prof&^  22.2%  47.9%  70.1%  

Totals  49.5%  50.5%  100%  

Grade  6  MARS vStd  MARS^STD  Totals  

CST Bas&v  36.3%  1.0%  37.3%  

CST Prof&^  26.5%  36.3%  62.8%  

Totals  62.8%  37.3%  100%  

Grade  7  MARS vStd  MARS^STD  Totals  

CST Bas&v  31.9%  6.0%  37.9%  

CST Prof&^  13.5%  48.6%  62.1%  

Totals  45.4%  54.6%  100%  

Algebra 1  MARS vStd  MARS^STD  Totals  

CST Bas&v  31.4%  5.1%  36.5%  

CST Prof&^  20.1%  43.2%  63.3%  

Totals  51.5%  48.3%  100%  

Geometry  MARS vStd  MARS^STD  Totals  

CST Bas&v  1.2%  0.0%  1.2%  

CST Prof&^  44.5%  54.3%  98.8%  

Totals  45.7%  54.3%  100%  

Grade  8  MARS vStd  MARS^STD  Totals  

CST Bas&v  50.9%  7.3%  58.5%  

CST Prof&^  16.3%  25.5%  41.5%  

Totals  67.2%  32.8%  100%  



Re-teaching vs. Re-engagement 

ÅTeach the unit again. 
ÅAddress basic skills that are 

missing. 
ÅDo the same or similar 

problems over. 
ÅPractice more to make sure 

student learn the 
procedures. 

ÅFocus mostly on 
underachievers. 

ÅCognitive level is usually 
lower. 

ÅRevisit student thinking. 
ÅAddress conceptual 

understanding. 
ÅExamine task from different 

perspective. 
ÅCritique student 

approaches/solutions to 
make connections. 

ÅThe entire class is engaged 
in the math. 

ÅCognitive level is usually 
higher. 
 



WYTIWYG 
What you TEST is What you GET! 

Next Generation MARS Tasks - Formative Assessment Lesson Units and Professional 
Development Modules 

Gareth Mills at QCA 



Malcolm Swan 

Formative 
 

Lesson Units 



Students 
start with 

pre-
assessment 

tasks 
( individual) 









Students 
return to or 

re-do 
original 

assessment 
tasks 

( individual) 



Concept Lessons 



Percents 









Problem Solving Lessons 



A Case Of Muddying The Waters 



Site A Site B 

Site C 

Site D 

 

New water 
barrier 

 

River 
flow 

River flow 

Factory 

Water for 
domestic use 

Not to scale 

Riverside 
Centre 

Exhibit 1 



Scene 2: At the Factory 



Students’ Materials 



Scene 1: The DA’s Office 



The first round Delaware, 

Tennessee.  The second round 

are: District of Columbia, 

Florida, Georgia, Hawaii, 

Maryland, Massachusetts, New 

York, North Carolina, Ohio, and 
Rhode Island.  

Race to the Top  

11 States and the District of Columbia 



States have joined Assessment Consortia to quality for RttT 

Linda Darling Hammond 

Achieve, Inc. 

The SMARTER-Balanced Assessment Consortium which is 
being championed by Professor Linda Darling-Hammond 
and colleagues at the Stanford School of Education and is 
being managed by San Francisco-based WestEd and its 
senior program director, Stanley Rabinowitz. SMARTER-
Balanced enlisted 31 states. 

At this point, both consortia are making broad promises on what they’ll create by 2014-15, when states are 
supposed to implement the first tests. Both say they will integrate summative or end-of-the-year tests with interim 
and formative assessments that can guide instruction during the year. Both are promising to include performance-
based tasks, such as conducting a science experiment and writing short answers to questions, that are intended to 
show deeper levels of learning and thinking than multiple choice questions  supposedly can measure. They’ll be 
fewer of the latter on the tests. 
 

Partnership for Assessment of Readiness of College and 
Careers (PARCC) is being managed by Achieve, Inc., a 
Washington-based non-profit. There are 25 states in 
PARCC. 



Type of Tasks 

ÅNovice Tasks – (skill/procedural knowledge) 

ÅApprentice Tasks - (performance assessments) 

ÅExpert Tasks – (multiple-day/complex/portfolio) 

 



Designing a Standards-based 
Performance Assessment System: 

New York City Performance Assessment Pilot 

Mathematics 





Welcome to the Inside Mathematics Website 
 

Welcome to Inside Mathematics, a professional resource for educators passionate 

about improving students' mathematics learning and performance. 

This site features classroom examples of innovative teaching methods and insights 

into student learning, tools for mathematics instruction that teachers can use 

immediately, and video tours of the ideas and materials on the site. 

Several allied initiatives dedicated to improving math teaching have contributed to 

this resource. We are glad you're here and look forward to learning with youe 

http://www.insidemathematics.org 

 

http://www.insidemathematics.org


Questions 


