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8 Guidelines

• Students must be tested annually

• Math conferences based on the test data 

• Students in difficulty must be identified 
and interventions initiated



Alignment in a trinity

Focus

ApproachTesting

Numeracy skills and understanding

Artimetic

Motivation for math

“Education is slow to change, but testing is even slower” (von der Huevel-Panhuizen, 2000)



“How do you feel for the most when 

you are doing mathematics?”

Red smiley is marked

“Because I am really bad at 

mathematics, and I get really upset with 

myself when I can't figure something 

out, and I always get stressed because I 

feel behind compared to others”

The back 

page



Students with the "red smileys" 

have three common replies

The feeling of:

- Not being good enough

• Being upset/stressed while 

doing math

- Being behind/left out 

The back 

page



Agenda

- What do we know? 

From practice and research

- The design process

- Examples

- Three levels of interventions

- Findings and points of attention



From practice 
we found

That some students have difficulty learning number names in the 

early grades.

It is more challenging for students to write the numbers based on 

dictation, compared to their ability to read a number.

They are often rigid in their use of numbers.

- 17 is 17 and not 10+5+2."

This turns into what I call 

“the downward spiral”:

Weak symbol 
proficiency

Lack of numerical 
understanding

Limited understanding of 
arithmetic

Negative academic 
self-image

Avoidance strategies



Research finds

We are born with a natural number sense - subitizing and ANS (Feigensen et 

al. 2004)

Children's number sense as the ability to decompose numbers (Sowder, 1992)

Strong indicators of later math achievement:

- Early numeracy (Ngyen et al., 2016)

- Understanding of numerical magnitudes (Laski & Siegler, 2007)

- Understanding of fractions (Pedersen, 2021)

- Students early understanding of numbers and aritmetic (Sunde, 2019)

Understanding in mathematics is making connections between representations 

as a part of an internal network. The degree of understanding is determined by 

the number of links and strength of these connections (Hiebert & Carpenter, 

1992).



Definitions

Numeracy skills:

• Number sense

• Number comprehension

• Numerical magnitudes

• Symbolic proficiency

Numeracy understanding:

• links and strength of connections in a internal network



The Design Process

One test developed, testet on 25-50 student, changes made, re-testet 

until we were satisfied with the test. Then another level was developed.

40 items, maximum 30 min. – overall screening



Examples



The Design Process

Then testet on 300-400 students and Rasch analysed and the 

testscores are used for criterion-referenced classification of proficiency 

level.



Criterion-referenced classification 
of proficiency levels

At task is... If the probability of a...

Very easy correct answer is greater than 90%

Easy correct answer is greater than 75%

Difficult wrong answer is greater than 75%

Very difficult wrong answer is greater than 90%



Criterion-referenced classification 
of proficiency levels

Almost all tasks are 
"very difficult", very 
few tasks are 
"difficult"

The tasks are 
either "difficult" or 
"neither easy nor 
difficult" for the 
student.

Few tasks are 
"difficult", but the 
majority are "neither 
easy nor difficult".

Some tasks are 
"easy", few are "very 
easy", while the vast 
majority of tasks 
are "neither easy 
nor difficult".

Almost all tasks are 
easy or very easy.

1

5

4

3

2

The test level is too high

The test level is right
The test level is too low



Criterion-referenced classification 
of proficiency levels



TF2 task 1

9 14 40 74 17

52 69 37 91 83
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TF5



Interventions

All

Some

Few

• there is something “all students” need to 

work on to develop a fluent and flexible 

understanding, 

• there is something “some students” need 

to work on, and

• there is something that a “few students” 

need to work on.



All Students 

Posters to specify what numeracy skills and 

understanding was at different grade levels.

Discussed what characterizes good practice

• Low floor and high ceiling activities

• Easily accessible in terms of materials

• Understanding instead of completing tasks

• A clear focus

• Multiple representations (creating mental images and links)

• Allows for expansion



Some Students

Co-teaching in some grades 

Getting students in situations where they are 

likely to engage in tasks that involve relevant 

content.

Includes

- listening,

- speaking,

- writing and

- reasoning

•3th: Co-
teaching

•6th: 
intervention

•4th: Co-
teaching

•7th: 
intervention

•1th: CO-
teaching

•2th: 
intervention

•0th: CO-
teaching

•5th: 
intervention 

April-
Jun.

Aug.-
Oct.

Oct-
Dec.

Dec-
Mar.



A Few Students

All students in primary school who make errors in 

number dictation receive some kind of an 

intervention.

We are currently experimenting with an 

intervention of 10 minutes, 3-4 times a week.

The math tutor designs a intervention – the 

interventions done when the student master the 

numbers or after 10 weeks.



Points of attention

We find that

▪Students who make errors in dictation are students that have a low 

proficiency level

▪After a focus on numeracy skills and understanding fewer students 

require intervention.

▪ At Dorthe´s school, we found over 60% of the students in 1th grade with errors 

in the number dictation in 2021. This year it was reduced to 26%.

▪Students receive shorter interventions if the math tutor works as a co-

teacher in the studets class.

▪The majority of students receiving intervention are girls.



Open source

All tests and ressources are shared on the website

https://sites.google.com/g.helsingor.dk/matematik/startside

https://sites.google.com/g.helsingor.dk/matematik/startside
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