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Appendix D 

Best Practices in Mathematics Assessment 

In reviewing the research on best practices in 

mathematics assessment, it becomes clear that 

practitioners should employ formats that are varied 

in nature, foster deep and rich thinking, and target 

the critical areas of skill mastery, concept 

development, and problem solving. Additionally, as 

outlined in the National Council of Teachers of 

Mathematics (NCTM) Assessment Standards for School 

Mathematics, quality assessment in mathematics 

should be an open and coherent process that 

enhances mathematical learning. It should 

simultaneously promote equity and the 

development of valid inferences about mathematical 

learning. 23 

As with assessment in any other discipline, 

mathematical assessment has a recursive 

relationship with instruction. When planning a unit, 

it is essential to reference the standards in order to 

determine what students need to learn and be able 

to do. Consequently, it is at this point that a teacher 

will be able to contemplate and design assessment 

models that they will administer both during and at 

the conclusion of the instructional roll-out. This 

pre-planning of assessment directs the path of 

instruction. The recursive nature of the relationship 

manifests itself through the use of formative and 

interim assessments. (e.g., screening, diagnostic, 

progress monitoring, and benchmark assessments). 

By utilizing the information garnered from these 

sources of data, a teacher is able to fine tune 

his/her instructional path to better serve the needs 

of all learners (e.g., creating small groups of 

students with similar needs for re-teaching, 

providing additional practice to others to cement 

concept development, or posing challenges to some 

that are ready for enrichment.)  If the students’ 

needs have been adequately addressed, their success 

should be maximized when it comes time to 

evaluate student learning through the use of 

summative assessments (e.g., outcome measures). 24 

When designing mathematics assessments, it is 

necessary to consider the cognitive complexity of 

proposed tasks. In the Depth of Knowledge (DOK) 

Framework, Webb outlines four levels of cognitive 

demand – Recall, Skill/Concept, Strategic Thinking, 

and Extended Thinking. Level 1 cognition is 

characterized by simple recall. As illustrated in 

Table D.1, tasks of this nature require a rote 

response or the performance of a simple algorithm 

(e.g., Find the next three terms . . .). Level 2 DOK 

necessitates some type of decision making. The 

response to a prompt will not be automatic and will 

require some ―mental processes‖ involving more 

than one step (e.g., Draw the next figure in the following 

pattern . . .).  Moving up the spectrum to a Level 3 

DOK, the quality of reasoning becomes more 

complex and demanding. Tasks of this variety 

require greater planning, abstraction, evidence and 

justification of thought. A student engaged in Level 

3 cognition could be required to form a hypothesis 

or conjecture (e.g., Find the next three terms in the 

pattern and determine the rule for. . .). Lastly, the highest 

tier of DOK, Level 4, manifests itself in tasks that 

require an extended period of time utilizing 

complex thinking and planning. Level 4 tasks 

compel a student to make connections within a 

discipline and/or to other disciplines. More than 

likely, there are multiple solutions to a problem and 

multiple pathways for attaining a solution (e.g., Find 

the next three terms in the pattern, determine the rule for 

finding the next number in the pattern, and make or find a 

model for . . .).25 
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Table D.1.   

 

Bush and Leinwand offer some guidance in the 

selection and design of varied assessment items. 

When measuring skill attainment, items are best 

kept short necessitating a single correct answer. 

Generally involving simple recall or the use of a 

routine procedure, skill items require little or no 

context. Conceptual items can also be short in 

duration, but are not based on rote memorization 

and thus are non-routine. They are steeped in 

context requiring the production of some 

explanation or representation from the student. In 

relation to Norman Webb’s Depth of Knowledge 

levels, both of these types of items most likely fall 

within the scope of Level 1 or Level 2 cognition. 

Lastly, problem solving items capitalize on a 

student’s ability to apply their ―mathematical 

power‖ in creating and using a plan. Such 

assessment items are context rich, require a 

sustained effort, are non-routine, and may have 

more than one correct solution.27 The Depth of 

Knowledge for these items usually draws on Level 2 

or Level 3 thinking, but in some complex situations 

reach to the top of the spectrum, Level 4. Students 

need to regularly encounter a balance of all of these 

types of assessment items in order to fully 

demonstrate the depth and breadth of their 

learning.28 

When designing or selecting these varied 

assessment items, the infusion of writing in 

mathematics gives the teacher access to the inner 

thinking and reasoning of their students. Written 

evidence provides assistance in determining what 

the next instructional steps should be.29  The use of 

writing is beneficial when assessing procedural or 

conceptual knowledge as well as reviewing a 

student’s justification for a solution path when 

problem solving.30 

Finally, the role of the student in the assessment 

process cannot be overlooked. NCTM calls for a 

switch in focus from ―students as the objects of 

assessment‖ to ―students as active participants in 

Recall & Reproduction 

 

(DOK 1) 

Skills & Concepts/ 

Basic Reasoning 

(DOK 2) 

Strategic Thinking/ 

Complex Reasoning 

(DOK 3) 

Extended Thinking & 

Reasoning 

(DOK 4) 

Find the next three terms 

in the following pattern:  

 2/7, 4/7, 6/7…  

Draw the next figure in 

the following pattern: 

 

 

 

Find the next three 

terms in the pattern and 

determine the rule for 

the following pattern of 

numbers: 

1, 4, 8, 11, 15, 18, 22, 

25, 29, … 

Find the next three 

terms in the pattern, 

determine the rule for 

finding the next number 

in the pattern, and 

make or find a model 

for the pattern: 

1, 1, 2, 3, 5, 8, 13, 21, 

34, …
26
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the assessment process.‖ As multiple measures are 

employed to assess a student’s ―mathematical 

power,‖ a student is required to become more 

responsible for and reflective of their own 

learning.31 When students engage in critical self-

assessment of their own work and they gain 

frequent and targeted feedback from their teacher, 

they have a clearer understanding of expectations 

and their own mathematical learning. This 

combination fosters an environment that moves 

away from one that is judgment-oriented to one 

that focuses on the continued growth of all 

students. 

Classroom Instructional Assessments for 

Mathematics 

A comprehensive assessment system provides 

multiple pieces of information on student 

achievement. Various types of assessments are 

required because they provide different types of 

information. The Best Practices in Assessing Mathematics 

section described what quality assessments in 

mathematics should look like. With respect to the 

purpose of an assessment, the outline that follows 

offers guidance as to what types of tools should be 

included within an LEA’s Comprehensive 

Assessment System. 

Screening Assessment(s) ~ a type of interim 

assessment  

 Used as a first alert or indication of being at risk for 

deficits in mathematics skills or concepts. 

 Administered to ALL students before instruction.  

 Quick and easy to administer to a large number of 

students. 

 Correlated with content and/or instructional 

objectives germane to grade level performance. 

 Rarely provide specific information needed to 

determine the most appropriate invention or target 

for instruction. 

Mathematics screening instruments are broad in 

nature, so they are not able to address all facets of 

grade level content or standards. With that said, 

their design should target the identification of 

common misunderstandings and should address the 

focal areas for that grade level. Items should assess 

factual and procedural knowledge as well as the 

application of concepts. Finally, they need to be 

reliable, have predictive validity, and be efficient in 

terms of administration and reporting. 

 

Key questions that should be answered by the screening 

assessment(s): 

 Which student(s) is experiencing mathematics 

difficulty? 

 Which student is at risk for mathematics difficulty 

and in need of further diagnostic assessment(s) 

and/or additional interventions? 

Benchmark Assessments ~ a type of interim 

assessment  

 Used to chart growth in mathematics. Administered 

to all students.  

 Determine if students are making adequate progress 

in overall performance towards standard(s). 

 Typically administered at predetermined time 

(examples: end of a unit/theme, quarterly, etc.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key questions that should be answered by the 

benchmark assessments: 

 What is the effectiveness of classroom 

instruction? 

 Which student(s) need extra support to acquire a 

particular mathematics skill(s), concept(s), or 

standard(s)? 

 How should groups be formed for classroom 

mathematics instruction? 

 Which specific mathematics skills, concepts 

and/or standards need to be emphasized/ re-

taught? 
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Progress Monitoring ~ a type of formative or interim 

assessment  

 Used to determine next steps. 

 Used during classroom mathematics instruction 

(may occur daily, weekly). 

 Aligned to instructional objective. 

 Can be used on an ongoing basis and may include 

teacher made-assessments, work samples, 

observational notes, and standardized or semi-

structured measures of student performance. 

 

Key questions that should be answered by the progress-

monitoring assessments: 

 How does the data articulate if the students ―got it‖? 

 Does the lesson need to be re-taught to the whole 

class or just a few students? 

 Who needs extra support? 

 How is specific, constructive, and timely feedback 

provided to promote student learning or relearning 

of mathematics skills, concepts, or standards? 

Outcome Measures ~ a type of summative assessment  

 Used as a program or student evaluation. 

 Used to indicate a student’s learning over a period of 

time and how proficient a student is towards 

meeting the grade level standards in mathematics. 

 

Key questions that should be answered by the outcome 

assessments: 

 To what degree has the student achieved the 

mathematics content standards?  

 Is the assessment aligned to the state adopted 

mathematics standards? 

 What information/data are provided and used to 

evaluate the effectiveness of the mathematics 

curriculum?  

 Can decisions about selection, utilization of 

resources, materials and personnel be made with 

data collected from this mathematics assessment? 

INTERVENTION ASSESSMENTS 

 

Diagnostic Assessment(s) ~ a type of interim 

assessment  

 Used to gain an in-depth view of a student’s 

mathematics profile. 

 Administered to students who have been identified 

as at-risk of not achieving grade level mathematical 

proficiency during the screening process. 

 Often are individually administered so observations 

of behaviors may also be included.  

 

Diagnostic assessments are used to determine gaps in 

student learning. They provide evidence to make 

inferences with respect to instructional interventions.                

Key questions that should be answered by the diagnostic 

assessments:  

 What are a student’s strengths in mathematics? 

 What are a student’s weaknesses in mathematics? 

 What are the specific areas of need for the student?  

 Are other students exhibiting similar mathematics 

profiles? 

 How should mathematics intervention groups be 

formed? 

Progress Monitoring of Intervention ~ a type of 

formative or interim assessment  

 Used to chart growth towards benchmark/ 

goal/standard. 

 Used for students who have intervention services in 

mathematics.

Key questions that should be answered by the progress-

monitoring assessments when using an intervention: 

 Is the individual student progressing at a sufficient 

rate to achieve the goal?   

 Are instructional revisions needed in order for 

sufficient progress to be made towards the student’s 

benchmark/goal/standard?  

 Has this intervention been proven effective in 

improving students’ mathematics skills?  
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