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Differentiated Assessment in Middle Years and Secondary School Mathematics and Science

Figure 1.1. Learning•Assessment•Evaluation Loop•Learning, etc.

DEFINING DIFFERENTIATED ASSESSMENT

Keeping these distinctions in mind, this book will focus on the “assessment” part of these 

concepts. We defi ne “diff erentiation” as adjustments teachers make to address the learning 

needs of all students. (Northey, 2005; Tomlinson, 1995, 1999, 2003; Wormeli, 2006) When we 

combine assessment with diff erentiation, we can say that “diff erentiated assessment” is the 

process of fi nding out in a fair way what each individual student knows, understands and can 

do (KUD), how they feel about what they have learned, and how they feel about themselves as 

learners.

Here is a list of criteria for good assessments suggested by Rick Wormeli (2006, pp. 39–41; 

see his book for a full discussion of each one).

Good assessment

• Increases learning rather than merely documenting it

• Chooses what is most important for students to learn

• Helps inform instruction

• Goes on throughout the unit of study and never saved for only “the end”
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Differentiated Assessment

• Addresses knowledge, understanding and skill development in a meaningful way

• Is authentic either to a real-world experience or to the way the information was taught

• Shows clear and valid information about what students have actually learned

• Is reliable across time and across classes of students

• Is timed well to check for learning

• Is integrated with other subjects

• Requires use of a variety of tools

• Helps teachers determine students’ misunderstanding of what they are learning

• Asks for students’ input

• Is varied and diff erentiated

If teachers want to become skilled at implementing diff erentiated assessment in their class-

rooms, they might address these six parts of assessment planning as follows in Figure 1.2.

Figure 1.2. Six Parts of Planning Differentiated Assessment

1 Students’ needs: Who are the students in terms of: (a) readiness, (b) inter-
ests and (c) learning and thinking styles, and what do they 
already know about the topic?

2 Curriculum: What enduring essential knowledge (EEK) (expressed as
essential questions [EQ]) do these students need to know, 
understand and do (KUD)? Note that the measurable 
objective(s) is listed separately in Part 3 below but is also 
included in the curriculum. 

3 Measurable 
objectives:

How will the teacher measure that learning?

4 Differentiation: How should the teacher differentiate the assessment to 
meet students’ learning needs?

5 Procedures: What procedures will the teacher follow to implement the 
assessment?

6 Assessment audit: How will teachers evaluate the alignment of the 
assessment(s) and procedures so that they have a clear 
picture of what each student knows, understands and can 
do related to the content?
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Types and Examples of Differentiated Assessment

Figure 2.8. 

Differentiate Assessments from Cooperative Learning Activities

Structure How to Do It
Differentiated

Assessment Strategies

Numbered Heads 
Together
(Kagen, 1997)

Students form small groups of 
four or fi ve. The teacher asks 
questions, and the
students consult with each 
other to decide on the 
answer. One student provides 
the answer.

1. The teacher makes the 
groups homogeneous 
based on similar 
academic achievement.

2. Specially differentiated 
questions are asked of 
each group.

3. Each student receives a 
participation tick.

4. Quality designations are 
awarded (+ for exception-
al and – for needs work)

Think-Pair-Share
(Kagen, 1997)

The teacher poses a 
question or situation. 
Students are asked to think 
about it for a short time. 
Next, students fi nd a 
partner to share what they 
have thought. Finally, the 
teacher asks for answers.

1. This is a great way to 
differentiate assessment 
and use the fi ndings of 
brain-based research, 
which states that students 
learn best when they are 
not in a stressful situation. 
By allowing struggling 
students to discuss their 
thinking with another 
student, the teacher is 
greatly reducing the stress 
they might feel if they had 
to fi nd the answers alone.

2. This is also a great way to 
capitalise on the idea that 
students learn from each 
other.

Pairs Check 
(Kagen,1997)

Students form groups of 
four. Within that group, two 
students work as partners to 
solve problems. One fi gures 
out the problem while the 
other coaches. After every 
two problems, the pairs check 
to see if they have the same 
answers. Students may 
reverse roles or stay the 
same.

As with Think-Pair-Share this 
is a good stress reducer and 
a chance for students to learn 
from each other. It works 
nicely as a formative assess-
ment because the teacher 
can tell if students understand 
how to solve the problems. 
Teachers might also use this 
strategy for answering ques-
tions on an assignment sheet.
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Highly Structured

Maths and Science  

Th is chapter shows teachers specifi c examples of diff erentiated assessment strategies that 

are levelled for students who have special readiness needs. After providing an overview of 

these students’ special needs, it provides examples of preassessments, formative assessments 

and summative assessments. For the formative assessments, it provides information about 

“Diff erentiating Assessment – Six Parts”.  What follows is a thorough explanation of Part I for 

students who might need a highly structured assessment experience. 

STUDENTS’ NEEDS

Who Are the Students Who 
Need a Great Deal of Structure?

Students for whom we need to provide a great deal of structure in our assessments are 

called “at risk”, “struggling”, or “priority” students. In this book, we will call them “at-risk” 

students because that term seems to be most descriptive. At-risk students include those who 

are at risk of failing, having behaviour problems, or dropping out of school related to their 

academic readiness, motivation or learning styles. Th is term can also describe students who 

are learning disabled and struggling English language learners. When we think about assessing 

them we need to consider several important factors.

One of the most critical factors involved in planning assessments for at-risk students is 

determining these students’ level of social functioning. In addition to academic learning issues, 

these students can have severe social functioning limitations. Th ey often have weaknesses in 

impulse control and empathy. In addition, they might not have developed past the lowest lev-

els of ethical development so that they do not appear to have an intrinsic sense of doing what 

is right because it is right. Th ey might do what is right if they fear punishment or if they think 

they will reap a reward. Th is factor leads many teachers to continue to attach the practice of 

reward and punishment to their assessments, which may limit students’ intrinsic development 

of ethical behaviour.

Activities, such as cooperative learning and partner sharing, can fail if the teacher lacks 

classroom management skills and the class is comprised of mostly or all at-risk students. What 

follows are some possibly useful answers from a book by Belvel and Jordan, Rethinking Class-

room Management. Based on a study done by the U.S. Department of Labor (Carnevale et al., 

1989 as cited in Belvel & Jordan, 2003), they propose that students are successful in social 

activities such as cooperative learning and partner work if they have attained a certain social 

skill level. Th eir chart (Belvel & Jordan, 2003, p. 87) includes four levels of social skill develop-

ment that are necessary for certain kinds of classroom activities (Figure 3.1).

Assessments3
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Differentiated Assessment in Middle Years and Secondary School Mathematics and Science

Figure 3.9. Direct Instruction

 Curriculum

CS EQ: How 
might we use 
two-step 
equations 
to solve real 
world 
problems?

Know—how to 
solve two-step 
equations

Understand that 
two-step 
equations are 
useful to solve 
real world 
problems

Do —solve 
increasingly 
diffi cult two-step 
equations 
(See MO 
below)

Measurable Objective

Introduction
Thinking 
verb(s)

Product
Response 
Criterion

Content

Students will... interpret and 
execute

showing work 
and providing 
answers

that are correct using two-step 
equation to 
solve problems.

Differentiation

Readiness—teacher uses 
grouping based on mastery 

Interests—grouping based on 
mastery decreases students’ 
boredom 

Style—
mathematical/
logical, mastery, 
analytical

Procedures

For at-risk students, it is important to provide as much direct and guided practice as nec-

essary to assure their learning. Th is includes giving these students more chances to practise, 

to receive teacher feedback and to revise their work. With at-risk students, it is a good idea 

for teachers to ask students to help them decide when to move on to each level of practice as 

shown in Figure 3.10.
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Highly Structured Maths and Science Assessments

Figure 3.10. Maths Example of Direct Instruction Assessment

Modelling

The teacher can model a lesson, such as solving a two-step equation using the 
following teaching methods:
• Visual—writing an example of a two-step equation on a board or overhead

• Oral—explaining orally how to solve that two-step equation

• Kinesthetic—asking students to write the two-step equation on a sheet of paper or 
having them role-play the process using their fi ngers, bodies or manipulatives

Assessment

• Direct practice: Work as many two-step equation problems as the students appear 
to need. Ask students directly if they have had enough modelling. Take a vote with 
thumbs up or down to determine if the majority of the class is ready for assessment. 
Do not belabour the point to the degree that too many students are bored.

Guided practice: Give students 10 two-step equations to solve on their own. Collect the 
work to determine if students have complete, partial or no mastery of the process. Divide 
students into three groups as follows:

Group 1: 

Mastery group solves enrichment word problems that require them to use their ability to 
apply two-step equations to solve the problems in an enrichment project. Students may 
collaborate to solve the problems, but each student completes the work. Here is an exam-
ple of a real-world problem that requires two-step equations and that at-risk students may 
be able to solve.

Problem: You are planning a school fundraiser, and you want to buy bags of lollies 
for students to sell. You have $256 to spend. Each bag of lollies costs $1.50, and 
shipping is $2.00. How many bags of lollies can you order? 
You want to make a 30% profi t. How much should you charge for each bag of lollies 
students sell?
How much money will you make?
Make a poster advertising the lollies (optional).

Group 2: 

Partial mastery group solves more simple two-step equations within small groups. Teach-
ers troubleshoot with this group but ask them to do their best to help each other complete 
the problems.
Individual practice: The teacher retests individually with fi ve sample two-step equation 
problems and then moves students on to enrichment or to a reteaching group.
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