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Å Instruction, Assessment and Backwards Design 
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A New Trend Line in Student 
Achievement 
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ñVirginia's public schools are beginning a new trend line 

with the implementation of more challenging standards 

and assessments. The goal is to build on the progress 

already made under the Standards of  

Learning program and  

ensure that all graduates  

possess the knowledge and  

skills needed for success in  

college and the workplace.ò 
  

 - Dr. Patricia I. Wright 

   Superintendent of Public Instruction 
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A New Trend Line in Student 
Achievement 

4 

ñéthis will be an indication that we are now 

expecting more of students, not that they are 

learning less.ò 
  

 - Dr. Patricia I. Wright 

   Superintendent of Public Instruction 
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Changes to the Mathematics 
Standards of Learning Content 

ÅIncreased rigor 

ÅMoved content to improve the vertical 
progression 

ÅRemoved content from grade levels/subjects 

ÅRemoved content repeated among grade 
levels  

ÅAdded new content   

 

5 
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Increased rigor ς  
What does that mean? 
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Å2001 SOL 3.8 The student will solve problems 
involving the sum or difference of two whole 
numbers, each 9,999 or less, with or without 
regrouping, using various computational methods, 
including calculators, paper and pencil, mental 
computation, and estimation. 

Å2009 SOL 3.4 The student will estimate solutions to 
and solve single-step and multistep problems 
involving the sum or difference of two whole 
numbers, each 9,999 or less, with or without 
regrouping. 

 

Comparing the 2001 Mathematics 
SOL to the 2009 Mathematics SOL 
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Å2001 SOL 7.22 The student will  

ïb) solve practical problems requiring the solution 
of a one-step linear equation.  

Å2009 SOL 7.14 The student will  

ïb) solve practical problems requiring the solution 
of one- and two-step linear equations. 

 

Comparing the 2001 Mathematics 
SOL to the 2009 Mathematics SOL 
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Å2009 SOL 6.10 The student will 

ïc) solve practical problems involving area and 
perimeter 

Å2001 SOL 7.7 The student, given appropriate 
dimensions, will 

ïb) apply perimeter and area formulas in practical 
situations. 

Å2009 SOL 8.11 The student will  

ïsolve practical area and perimeter problems 
involving composite plane figures. 

 

Comparing the 2001 Mathematics 
SOL to the 2009 Mathematics SOL 
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Å2001 SOL A.1  The student will solve multistep 
linear equations and inequalities in one 
ǾŀǊƛŀōƭŜ Χ 

Å2009 SOL A.5  The student will solve multistep 
ƭƛƴŜŀǊ ƛƴŜǉǳŀƭƛǘƛŜǎ ƛƴ ǘǿƻ ǾŀǊƛŀōƭŜǎ Χ 

 

Comparing the 2001 Mathematics 
SOL to the 2009 Mathematics SOL 
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Activity 

What did your division/school do to prepare for the 
changes in the 2009 SOL? What worked? 

What is your division/school currently doing to meet the 
rigor of the 2009 SOL? 

 
ÅWrite your responses in the first row of 4 Squares handout. 

ÅIntroduce yourself to your someone ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ƛƴ ǘƘŜ 
room.  

ÅShare your responses and collect 2 new strategies. 

*   
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Preparing for Change 

ÅAdministrative leadership and support 

ÅProfessional Development 

ïVDOE Mathematics Institutes 2009, 2010, 2011 

ïDivision level PD 

ïSchool level PD 

ÅCurriculum (pacing and resources) 

ÅInstruction and assessment (teacher 
collaboration) 
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Focus on Student Learning 

What should 
students know and 
be able to do? 

 

How will we know that students know? 
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Instruction, Assessment, and 
Backwards Design 

1.  Identify content (Analyze SOL and     
 Curriculum Framework- What students should be  

  able to do?) 

2. Determine acceptable evidence 
(assessment).  

3. Plan and develop learning experiences & 
instructional resources/lesson plans. 
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Instruction, Assessment, and 
Backwards Design 

1.  Identify content (Analyze SOL and     
 Curriculum Framework- What students should be  

  able to do?) 

2. Determine acceptable evidence 
(assessment).  

3. Plan and develop learning experiences & 
instructional resources/lesson plans. 
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SOL 5.4 The student will create and solve single-step and 
multistep practical problems involving addition, subtraction, 
multiplication, and division with and without remainders of 
whole numbers. 

ÅCreate single-step and multistep problems involving the 
operations of addition, subtraction, multiplication, and division 
with and without remainders of whole numbers, using practical 
situations. 

ÅSolve single-step and multistep problems involving addition, 
subtraction, multiplication, and division with and without 
remainders of whole numbers, using paper and pencil, mental 
computation, and calculators in which 
ς sums, differences, and products will not exceed five digits; 

ς multipliers will not exceed two digits; 

ς divisors will not exceed two digits; or 

ς dividends will not exceed four digits. 

 16 
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SOL 7.6 The student will determine whether plane figures ς 
quadrilaterals and triangles ς are similar and write proportions 
to express the relationships between corresponding sides of 
similar figures. 

ÅIdentify corresponding sides and corresponding and congruent 
angles of similar figures using the traditional notation of curved 
lines for the angles. 

ÅWrite proportions to express the relationships between the 
lengths of corresponding sides of similar figures. 

ÅDetermine if quadrilaterals or triangles are similar by examining 
congruence of corresponding angles and proportionality of 
corresponding sides. 

ÅGiven two similar figures, write similarity statements using 
ǎȅƳōƻƭǎ ǎǳŎƘ ŀǎ ɲ!./ Ϥ ɲ59CΣ  ᷁A corresponds to ᷁D, and AB 
corresponds to DE . 

 17 
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Instruction, Assessment, and 
Backwards Design 

1.  Identify content (Analyze SOL and     
 Curriculum Framework- What students should be  

  able to do?) 

2. Determine acceptable evidence 
(assessment).  

3. Plan and develop learning experiences & 
instructional resources/lesson plans. 
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Big Ideas  

Worth 

 Understanding 

Important to  

Know and Do 

Worth Being 

Familiar With 

Assessment  

(the evidence) 
Traditional  

quizzes& tests 

Åpaper/pencil 

Åselected-response 

Åconstructed response 

 

Performance tasks 

& projects 

Åopen-ended 

Åcomplex 

Åpractical 
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Types of Assessment ς  
Informal and Formal 

ÅFormative 

ïAssessment FOR learning 

ïDiagnostic in nature ς informs instruction 

ïQuestions (verbal), homework, classwork, quizzes, 
benchmark tests 

ïObservations, checklists, interviews, journals, 
checklists, reflection activities, self-assessment or 
reflection activities 

ïIncludes a lot of student feedback 
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Types of Assessment 

ÅSummative 

ïAssessment of learning 

ïProvides a numeric evaluation 

ïTests, projects, simulation tests 

ïLess feedback 
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Types of Assessment Items 
ÅMultiple choice, true-false, matching 

ÅOpen response 

ïShort response (fill in the blank; 
solve/simplify/select/sort/compare; create/describe/shade; 
explain why/justify) 

ïOpen-ended (no predefined answer; performance tasks-
synthesizes multiple concepts and standards) 

ÅInformal assessment  

ïObservations, checklists, interviews 

ÅSelf-assessment or reflection 

ïJournals, checklists, reflection activities 
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Instruction, Assessment, and 
Backwards Design 

1.  Identify content (Analyze SOL and     
 Curriculum Framework- What students should be  

  able to do?) 

2. Determine acceptable evidence 
(assessment).  

 

3. Plan and develop learning experiences & 
instructional resources/lesson plans. 
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Instruction 

ÅWhat learning experiences and instructional 
strategies will promote the desired 
understanding, knowledge and skill? 

ÅHow will you best promote the deepening of 
insight and interest? 

ÅHow will you prepare students for the 
assessment(s)? 
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Process Goals for Students 

Students will 

Åbecome mathematical problem solvers that 

Åcommunicate mathematically;  

Åreason mathematically; 

Åmake mathematical connections; and 

Åuse mathematical representations to model 
and interpret practical situations 

25 



Changes to the SOL Assessments 
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Changes to the SOL Assessments 

ÅTesting blueprint changes  
ïPrevious reporting categories combined 

ïSpecific listing of SOL tested without a calculator included 

ïGrade 3 SOL test only includes grade 3 content 

ïGeometry SOL test increased by 5 questions to 50 operational items  

ÅIncreased rigor reflective of the SOL 

ÅComprehensive interpretation of SOL and 
Curriculum Framework (CF)  

27 



Changes to the SOL Assessments 

Addition of non-multiple choice items called 
Technology-enhanced items (TEI): 

ÁFill-in-the-blank 

ÁDrag and drop 

ÁHot-ǎǇƻǘΥ  {ŜƭŜŎǘ ƻƴŜ ƻǊ ƳƻǊŜ άȊƻƴŜǎκǎǇƻǘǎέ 
to respond to a test item; i.e. select answer 
option(s), shade region(s), place point(s) on 
a grid or number line 

ÁCreation of bar graphs/histograms 
28 



Assessments ς Old and New 

 

Grade 3 

OLD 

NEW 



Assessments ς Old and New 

 

OLD 

Grade 4 

NEW 
NEW 



Assessments ς Old and New 
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OLD 

Algebra 1 

NEW 
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SOL, Curriculum Framework, 
and SOL Assessments 

ά¢ƘŜ /ǳǊǊƛŎǳƭǳƳ CǊŀƳŜǿƻǊƪ ǎŜǊǾŜǎ ŀǎ ŀ ƎǳƛŘŜ ŦƻǊ 
Standards of Learning assessment development.   

Assessment items may not and should not be a 
verbatim reflection of the information presented 
in the Curriculum Framework.   

Students are expected to continue to apply 
knowledge and skills from Standards of Learning 
presented in previous grades as they build 
ƳŀǘƘŜƳŀǘƛŎŀƭ ŜȄǇŜǊǘƛǎŜΦέ 
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Comprehensive Interpretation 
of the SOL and Curriculum Framework  

(Example) 

 
 

Grade 3, Standard 3.11 

The student will- 

 a) tell time to the nearest minute, using 
analog and digital clocks; and 

 b) determine elapsed time in one-hour 
increments over a 12-hour period. 

 



Comprehensive Interpretation 
of the SOL and Curriculum Framework  

(Example)  

 
 

Under Essential Knowledge and Skills, the third bullet says: 

ÅWhen given the beginning time and ending time, 
determine the elapsed time in one-hour increments 
within a 12-hour period (times do not cross between 
a.m. and p.m.).  

  
There are three elements in this type of problem: a 
beginning time, an ending time, and the amount of time 
that has elapsed. If given ANY two of these three 
elements, the students should be able to find the missing 
piece.  
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Comprehensive Interpretation of the SOL 
and Curriculum Framework  

(Example)  

 G.12  The student, given the coordinates of the center of a circle 
and a point on the circle, will write the equation of the circle. 

 

Using the CF bullets, and their converses, students can be given combinations 
of the following and asked to find other parts: 

ï the coordinates of the center  

ï the radius  

ï the diameter  

ï the coordinates of a point on the circle 

ï the equation of a circle 
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Comprehensive Interpretation of the SOL 
and Curriculum Framework  

(Example) 

Given:  Circle O with diameter AB 

A (-2, -3) 

B (14, 9) 

Write the equation of Circle O. 

 

 To solve this problem the student has to find the midpoint of 
AB to locate the center of the circle and find the distance 
between the center and a point on the circle to find the radius 
of the circle.  Finally, the center of the circle and the radius 
must be used to write the equation of the circle. 
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Comprehensive Interpretation of the SOL 
and Curriculum Framework  

(Example)  

 
 

Use of Previous Knowledge: 

ÅEven and odd numbers are taught in grade 2 
(SOL 2.4), so numbers on a spinner in a grade 
3 item can be referenced as even or odd (the 
chance that a spinner will land on an even 
ƴǳƳōŜǊΧύΦ 
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Comprehensive Interpretation of the SOL 
and Curriculum Framework  

(Example) 

Use of Previous Knowledge: 

ÅStem-and-leaf  plots are taught in grade 5 (SOL 
5.15) and can be used to display data sets in 
Algebra I (SOL A.9). 

ÅSolving multistep equations are taught in 
grade 8 (SOL 8.15)and Algebra I (SOL A.4), and 
this skill can be used to find missing measures 
throughout many of the geometry standards. 



Example of Fill-in-the-Blank 
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Examples of Drag and Drop 

  



Examples of Drag and Drop 
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Examples of Hot Spot 

  



Examples of Hot Spot 



Creation of Graphs 
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ά¢9L-[ƛƪŜέ LǘŜƳǎ ƛƴ ǘƘŜ /ƭŀǎǎǊƻƻƳ 

  

Drag and Drop: 

ÅUse of a paper cut out, index card, sticky note, 
that can be manipulated to answer a question 
(sort and categorize, order, label, pull from 
word bank, etc.) 

ÅAny matching item or activity 

 

 



ά¢9L-[ƛƪŜέ LǘŜƳǎ ƛƴ ǘƘŜ /ƭŀǎǎǊƻƻƳ 
 

Drag and Drop 
SOL 1.7b The student will determine the value of a collection of pennies, nickels, and 
dimes whose total value is 100 cents or less. 

 
Use of matching 


