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This presentation

Teachers need to recognise the mathematical skills, knowledge and understandings that 
their students bring to the classroom. 

Mathematics assessment is integral in enabling teachers to determine what their 
students know, the misconceptions they have developed and the difficulties they may be 
experiencing when presented with a mathematics task. 

In this presentation, two mathematics assessment instruments will be discussed: 
Newman’s Prompts for worded problems and the use of the clinical interview e.g. The 
Mathematics Online Interview. 

These assessment instruments allow teachers to gather information about whether a 
student understands what the task requires them to do, the strategies the students use 
to solve the task, the vocabulary they use to describe their strategy and whether they 
can complete the calculations needed for successful completion of the task. Information 
from these instruments allows teachers to provide the learning opportunities that build 
on their students’ mathematical skills, knowledge and understandings.
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Consider the language of this task

3



4
34% Australian Year 8 students gave correct answer



Newman’s prompts
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Ann Newman’s prompts



Solve the following:

Natalie paddled 402 km of the Murray River in her canoe over 
6 days. She paddled the same distance each day. How far did 
Natalie paddle each day?

In groups discuss the steps you took to solve the problem.



Ann Newman’s Prompts



Solve using Ann Newman’s prompts 

Explore the different arrangements of the digits 2, 4, 6, 8 
and 9 so that you can create the largest product possible, 
using only one multiplication sign.  Each digit must be 
used, and can only be used once.

Discuss:

Did you use the prompts?

Did you find them useful?



An example for younger students

https://education.nsw.gov.au/teaching-and-learning/student-assessment/smart-teaching-
strategies/numeracy/number-and-algebra/multiplication-and-division/S2-multiplication-and-division



Anne Newman’s Prompts

Design an open-ended word problem to use with students. 

What would you expect them to say for prompts 2 – 5?



Discuss

Would the five prompts be useful for students at your 
school /in your class? 

• Why? 

• Why not?



Using an interview for assessment
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What is an interview?

• a dialogue between an adult interviewer and student

• goal is to understand student’s thinking

• dialogue centred around a standard problem or task

• follow up questions depend on student’s responses 
(adaptable)

• interpretations of student thinking depends on skill of 
interviewer

• yields information not easily accessible from other sources 
such as paper-and-pencil tests. 

• primary goal is to explore limits of student’s thinking. 

• process of thinking considered more important than correct 
solution. 



Preparing for an interview

• Ensure you are comfortable with the wording of the tasks.

• How and when are you going to rephrase the question?

• What responses do you expect for each task?

• What will you do if you get an unexpected response?

• What will you do if a student gets stressed?



Difficulties with interviews

• Students’ expectations may be influenced by the fact that 
the interviewer may be a relative stranger. 

• If interview at school students assume that it involves 
some kind of test that counts towards an evaluation. 

• Students think tasks likely to have right and wrong 
answers and certain methods approved.

• Interview may take place when students are alert, tired, 
hungry, distracted or excited. 

• Students might prefer to be back in classroom or might 

prefer break from classroom



Administration of an interview

• need a quiet place where there will be no interruptions

• make the student feel ‘at ease’

• explain the need for any equipment

• encourage students to use whatever methods or materials 
that seem appropriate to them.

• hints or prompts (not teaching) given if necessary

• remind the student to talk out loud about what they are 
doing or thinking

• accept all responses

• follow-up questions should be given with no indication of 
‘correctness’ 



The Mathematics Online Interview

• One-on-one interview away from the 

regular classroom

• Mainly hands-on tasks incorporating 

concrete materials

• Focus is on mental computation

• Responses focus on strategies that the 

students use … not only the correct 

answer

• 61 questions and sub-questions

• Should take 30 - 40 minutes



Mathematics Online Interview

The full interview involve about sixty tasks, some with sub-
tasks, although students will not attempt all of them.

- While the student is successful, the interviewer continues to 
the next task in the section

- If the student has difficulty, detour to another question which 
may define more clearly the child’s understanding

- If no detour, then move to next section of the interview



Topics assessed by the Interview

• Counting

• Place value

• Strategies for addition & subtraction

• Strategies for multiplication & division

• Time

• Length

• Mass

• Properties of shape

• Visualisation



Example from the Interview: Detour

This  question is part of the Detour designed for students in 
their first year of school.



Observation Notes



Example task from the Interview



Example task from Visualisation section



Why use an interview?



Mathematics Online Interview: 
Counting task

Purpose?
Possible responses?



Record sheet
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https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/maths/assessment/Pages
/mathsgrowthpoints.aspx

0. Not apparent.
Not yet able to state the sequence of number names to 20.

1. Rote counting
Rote counts the number sequence to at least 20, but is not yet 
able to reliably count a collection of that size.

2. Counting collections
Confidently counts a collection of around 20 objects.

3. Counting by 1s (forward/backward, including variable starting 
points; before/after)
Counts forwards and backwards from various starting points 
between 1 and 100; knows numbers before and after a given 
number.

Mathematics Growth Points: 
Counting

https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/maths/assessment/Pages/mathsgrowthpoints.aspx


4. Counting from 0 by 2s, 5s, and 10s
Can count from 0 by 2s, 5s, and 10s to a given target.

5. Counting from x (where x >0) by 2s, 5s, and 10s
Given a non-zero starting point, can count by 2s, 5s, and 
10s to a given target.

6. Extending and applying counting skills
Can count from a non-zero starting point by any single 
digit number, and can apply counting skills in practical 
task

https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/maths/assessme
nt/Pages/mathsgrowthpoints.aspx

Mathematics Growth Points: 
Counting



Moving from one growth point to 
the next



According to Gelman & Gallistel meaningful or rational 
counting relies on children knowing: 

how to count:

• One-to-one principle

• Stable-order principle

• Cardinal principle

what to count

• Abstraction principle

• Order-irrelevance principle

Gelman & Gallistel (1978) The Child’s Understanding of Number. 
Cambridge, MA: Harvard University Press)

Meaningful or rational counting



What strategies would your students use?
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What to do after the interview?

• analyse the information recorded during the interview and 
determine the growth points 
(https://www.education.vic.gov.au/school/teachers/teachingresources/di
scipline/maths/assessment/Pages/mathsgrowthpoints.aspx)

• Is there data that doesn’t fit with your understanding/ 
perception of the student’s prior knowledge? If so, review 
the Interview results and consider what might have affected 
the student’s responses.

• maintain a student profile, based on this analysis

• observations, anecdotal notes, monitoring and assessment 
data collected during mathematics sessions can be used to 
support and expand the interview-based profiles.



Schedule of Early Numeracy Assessment (NSW, NT) 
http://assessmentandadjustment.weebly.com/uploads/2/3/7/0/23709518/e
ntiresenakitp1-34.pdf
• assesses current levels of thinking in mathematics 
• SENA 1 (Transition – Year 1) and SENA 2 (Years 2 – 3) 
• provides teachers with information on students’ understandings of 
number formation and strategies used to solve problems

The Diagnostic Interview (New Zealand) 
https://nzmaths.co.nz/sites/default/files/Numeracy/2008numPDFs/NumBk2.
pdf
• designed to help teachers understand the Number Framework
• administered as individual interview and assesses student knowledge in 5 
knowledge domains and 3 strategy domains. 
•It was expected that once a teacher understood the Number Framework 
that the assessment of a student’s strategy stage would be made from in-
class observations

Other interview protocols

https://nzmaths.co.nz/sites/default/files/Numeracy/2008numPDFs/NumBk2.pdf


The Diagnostic Interview (New Zealand)



Becoming an 
Interviewer



Becoming an interviewer

Groups of 3:

• interviewer

• interviewee

• observer/recorder

Change roles: 

interviewer                interviewee            observer/recorder



Becoming an interviewer

Interviewer

• Interview your colleague following the given script. 

• Encourage your partner to explain their methods & 
thinking as they work on the task.

• Don’t collaborate or teach!

Interviewee

• Explain your methods, strategies and thinking to the 
interviewer.

Observer/Recorder

• Record observations – methods, strategies, interesting 
statements …

• Share observations.



Interview Task 1
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Interview Task 2



Interview Task 3



Becoming an Interviewer

Reflections on being the Interviewer:

• What did you do well?

• What would you try to improve next time?

Reflections on being interviewed:

• How did you feel as you were completing the tasks? 

Reflections on being observer/recorder

• What did you do well?

• What would you try to improve next time?



Creating interview tasks
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TIMSS example



TIMSS example



Examples of NAPLAN items

Years 3 & 5 2010



Year 7 NAPLAN non-calculator (2010)
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Year 7 NAPLAN non-calculator (2010)



I used to think but now I think …
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Thank you

Identifier first line

Second line
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