
2023 RTI Conference Handouts

Sunday 29th Oct

Session 2 - Numeracy & Mathematics
Assessment Using the RTE Model

by Dr Sioioban Merlo

Thanking all our Gold Sponsors…



27/10/2023

LDA 2023 RTI Conference 1

Learning Difficulties Australia
Learning Difficulties Australia is an association of teachers and other professionals dedicated 

to assisting students with learning difficulties through effective teaching practices based on 

scientific research.

www.ldaustralia.org 

@LD_Australia

@LearningDifficultiesAustralia

enquiries@ldaustralia.org 

Dr Siobhan Merlo:

Psychologist for the past 20+ years, secondary trained 

school teacher and learning support teacher. 

Siobhan is currently a Senior Product Developer and 

Senior MultiLit Research Fellow at MultiLit

Passionate about providing students with numeracy 

and mathematics skills to give them the best chance of 

knowing themselves and using their skills productively in 

their lives.

Numeracy and Mathematics 
Assessment using the RTI Model
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Overview
1) Why do we assess in numeracy and mathematics?

2) What factors facilitate a data-driven approach to numeracy 
and mathematics?

3) Assessment at 3 Tiers: What tests to use and why 

4) Considerations for choosing tests in numeracy and 
mathematics

5) Exercise: Does knowing whether the student obtained the 
correct answer give us enough information?

6) Elements of a good assessment battery at Tiers 2 and 3

7) Summary

Examples of assessments at 3 tiers FYI

A Response to Intervention 
(RtI) model relies on data-
driven instructional decision-
making and regular 
monitoring and assessment, 
usually after a set of skills 
has been taught, to ensure 
that appropriate support 
can be put in place without 
delay. (InitiaLit Teacher Manual)

1. Why do we assess in 
numeracy and mathematics?

1. Student progress monitoring allows teachers to adapt 
instruction to student need and what students are ready 
to learn

2. It directs the effective use of time and resources about 
what is working, and is ethical

3. It allows teachers to set children up for success which has 
a direct impact on their wellbeing and their futures

4. It allows teachers to determine who might need 
additional support and who may require extension

5. It gives teachers an indication of how well they are doing 
their job! [Student outcomes are the biggest motivator for 
teachers and makes them feel GREAT when they see 
improvements (like opening a present!)]
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2. What factors facilitate a data-
driven approach in numeracy 
and mathematics?

1) A clear scope and sequence informed by 
development (not only curriculum)

2) Strong teacher content knowledge (biggest impact on 
student outcomes) 

3) Strong teacher pedagogical knowledge - including 
how to differentiate

4) A coordinated assessment 
approach/pathway/process across the school

5) Evidence-based instruction/program/approach

6) Precise assessment/data-driven approach e.g. use of 
SMART (Specific, Measurable, Attainable, Relevant, 
Time-bound) goals

7) Evidence-informed/based assessment tools 

8) Appropriate staffing allocation and TIME!!! 

3. Assessment at 3 Tiers: What tests to use and why…

TIER 3:

1) To identify areas to target 

for intervention

2) Monitor progress

Progress monitoring/formative testing

TIER 3:

1) To identify areas to target 

for intervention

2) Monitor progress

Progress monitoring/formative testing

TIER 2 :

1) To identify areas to target for intervention

2) Monitor progress

Criterion-Referenced Tests often associated with specific intervention programs

Progress monitoring/formative testing

TIER 2 :

1) To identify areas to target for intervention

2) Monitor progress

Criterion-Referenced Tests often associated with specific intervention programs

Progress monitoring/formative testing

TIER 1: 

1) Determine ability levels and identify those requiring extension or support
2) Monitor progress 

Whole Class Screeners/Placement Tests                                                                                        
Progress monitoring/formative testing

TIER 1: 

1) Determine ability levels and identify those requiring extension or support
2) Monitor progress 

Whole Class Screeners/Placement Tests                                                                                        
Progress monitoring/formative testing

IMPORTANT: 
Ensure permeable 

boundaries between 
tiers to prevent 
pigeon-holing

THEN, if still not progressing despite evidence-based instruction at Tiers 2 and 3 – REFERRAL TO A SPECIALIST 
1) Modifications

2) Accommodations
3) Special Consideration 

4) Counselling
Core Abilities Tests/Comprehensive Standardised Tests                                                 

4. Considerations for choosing tests in numeracy and mathematics ng 
tests in numeracy and mathematics…

7

8

9



27/10/2023

LDA 2023 RTI Conference 4

5. Exercise: Does knowing whether the 
student obtained the correct answer 
give us enough information?

Why would obtaining data on the students’ 
reasoning, strategy-use and speed of response 
provide meaningful additional information?

Example 1: Testing revealed that the student 
could not identify ‘5’ items.

Example 2: Testing revealed that the student 
correctly added 2X 2 digit numbers with 
carrying.

Correct
EXAMPLE: Correctly added 2X 2 digit 

numbers with carrying

Incorrect
EXAMPLE: Could not identify ‘5’ items.

Possible reasons for correct response:
• Student understands additive strategies
• Student understands place value
• Student has relevant procedural knowledge 

OR: 
• Student does not have conceptual understanding of 

additive strategies and place value but does know the 
procedure for adding 2X 2 digit numbers with carrying

• or guessed correctly = must look at sample of other 
similar problems to determine ratio of correct:incorrect
responses.

Possible reasons for incorrect response:

• Sensory difficulty e.g. vision
• Executive functioning difficulty e.g. attention
• Developmentally inappropriate age level e.g. 2yo
• Underlying difficulties with magnitude
• Number sequence error
• One-to-one correspondence (counting) error
• Subitising (groupitising) error

OR: student does not hold misconceptions and made error 
because rushed, tired or guessed = must look at sample of 
other similar problems to determine ratio of correct:incorrect
responses.

Reasoning
Was the reasoning that led to the answer accurate?
If not, what underlying misconception is at play?

For example, using vertical addition is a more efficient strategy 
than using place value houses AS LONG AS, important 
conceptual understanding of PV lies beneath! 

Counting is a less efficient strategy than subitising, but 
subitising comes with age and practice.

Another example is using repeated addition when 
multiplication would be more appropriate e.g. in high school.

Strategy efficiency 
Was the most efficient strategy used? 
If not, how can we move them forward?

e.g. reasonable amount of time used relative to the task – not 
laborious and spasmodic which would take longer.

e.g. the student was counting when we would expect them to 
be able to subitise (groupitise), say in Year 1. If they could 
subitise, the answer would be virtually automatic (quick).

Proficiency
How fast did the student respond?

6. Elements of a good 
test battery at Tiers 2-3 
include:

• A test which indicates the learner’s point of need on 
a learning trajectory or developmental continuum.

• A matched test to verify the findings of the first test.
• A core ability test if an underlying neurobiological 

issue is suspected or needs to be ruled out.
• At least one standardized test in the test battery. 
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7. Summary
• Assessment guides how time and resources are 

used in educational settings to optimise student 
outcomes.

• Assessment in numeracy and mathematics is a 
process which is precise and ongoing.

• Robust assessment requires a coordinated 
schoolwide approach, a clear scope and 
sequence, evidence-based instruction, and 
teachers with strong content and pedagogical 
knowledge.

• Assessment at 3 tiers moves from group to the 
individual, and general to the specific.

• We need a balance between what is feasible, the 
rigor of the test, and meaningfulness of data when 
choosing assessments.

Examples of tests usually at Tier 1:
Whole Class Screeners:

• I Can Do Maths
• PAT-Maths Screener
• ACER Mathematics test for incoming students
• NAPLAN
• OxEd (2023) Mathscreen: to assess the numerical skills of children

between 5.5yo to 12yo

Placement Tests:

Maths Online Interview
Mathematics Assessment Interview
Connecting Math Concepts
Pr1me Mathematics 
Singapore Maths Placement Tests
Fractions and Decimals Online Interview
Scaffolding Numeracy in the Middle Years (Learning Assessment 
Framework)
Essential Assessment
Pearson Clinical, AimswebPlus: Individually administered early 
numeracy measures (Curriculum Based Measures and Standard 
Based Assessments)
Forefront Universal Screeners for Number Sense (USNS)

Examples of tests usually at Tier 2:

Criterion-Referenced Tests:
Abilities Based Learning 
Education and Support 
(ABLES)
Schedule for Early Number 
Assessment SENA 
Diagnostic Math Test 
(Corrective Mathematics)

Specific Formative Tests:
Acadience Math (DIBELS 
Math)
STOPV (place value test)

Progress Monitoring Tests:
Westwood 1 min screener
MFaCTs

13

14

15



27/10/2023

LDA 2023 RTI Conference 6

Examples of tests usually at Tier 3
(usually performed by specialists):

Assessment Tools linked to Specific Intervention 
Programs:
Diagnostic Assessment of Numeracy Skills Map 
(Diagnostic Assessment and Multi-Sensory Maths 
Remediation – Sarah Wedderburn)

CatchUp Basic Number Screening Test (BNST - Part of 
the CatchUp Numeracy Program)

Core Abilities Tests:
Numeracy Screener (Ansari)

Butterworth Dyscalculia Screener

Dynamo Maths

Number line estimation

The Dyscalculia Assessment

Comprehensive Standardised Tests:
WIAT-III

TEMA-3 and TOMA-3

Key Math (no subitising component)

Spatial Ability Tests

• Raven’s Progressive Matrices
• The WISC-V block design, visual puzzles, and matrix 

reasoning sub-tests
• -Processing speed subtests include symbol search and coding.

• Mental Rotation Test (Vandenberg & Kuse, 1978)
• The mental cutting test" and the picture rotation Quaiser-Pohl, 

C. (2003). 
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