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Numeracy language promotion in 
Secondary School 

To learn/revisit the language 
that supports numeracy 
knowledge promotion in 
secondary school students 
with learning difficulties.

To understand why the language 
supporting numeracy can be 
challenging in Secondary 
School.

How to support numeracy 
language promotion at school 
and home.

Objectives



The 5 strands of math 
proficiency

1) Conceptual understanding- comprehension of mathematical 
concepts, operations, and relations (involves modelling maths, math 
vocabulary, concept mapping).

2) Procedural fluency- computing (carrying out procedures accurately 
and efficiently).

3) Strategic competence- represent and solve math problems.

4) Adaptive reasoning- capacity of logical thought, explanation and 
reflection.

5) Productive disposition- to see maths as worthwhile and useful, 
coupled with self efficacy.

NRC 
(2001)Kilpatrick 

et al.



"It's not just the vocabulary words that matter, but understanding the 
relationships that underlie the words--the fact that 'eight' is one more 
than 'seven' and one less than 'nine,'

-Goldin-Meadow (2011).



The use of language in mathematics differs from the language of ordinary 
speech in three important ways:

1) Unaffected by time (a slight difficulty lies in forming strong examples of logical principles 
using ordinary subjects) (Math discourse- It just “is”).

2) Lacks emotional content.
3) Distinguishes mathematical from ordinary language (causes enormous difficulty).

Therefore, students need to learn the different tools of language in mathematics in order 
to be successful.

https://wac.colostate.edu/docs/llad/v4n1/jamison.pdf



The National Numeracy Review Report, 2008 (COAG)- Research evidence about 
the role of language in numeracy learning. 

 Several issues relating to language and literacy were identified:

1) The specialised symbols and expressions of mathematical language.
2) The use of everyday English terms that have different meanings in mathematics 

classrooms.
3)   Language-based factors in solving mathematical word problems.
4)   Communication in the mathematics classroom.

(COAG, 2008)



A summary of key linguistic features of the mathematics
register is indicative of the different aspects of language
involved.

          Features in a mathematics classroom: 

Multiple semiotic register
● mathematics symbolic notation
● oral language
● written language
● graphs and visual displays

Grammatical patterns
● technical vocabulary
● dense noun phrases
● being and having verbs
● conjunctions with technical meaning
● implicit logical relationships. 

(Schleppegrell, 2007)



Why is numeracy language important when 
learning math?

Strong connection 
with symbolic 

representation of 
numerals 

Strong connection 
with math 
operations

Numeracy 
language

Allows for 
identification of time, 
possession, direction, 
pronouns and verbs. 

Allows for 
understanding of 

what process/ 
formula/ calculations 

are  required.

(Kolkman, Kroesbergen, & Leseman, 2013)



Why is numeracy language important when 
learning math?

More worded 
questions, as 
school grade 

increases.

To understand what 
operation is 

required.

To understand what 
quantity/value of a 

certain number 
holds.

What is the question asking me?!



Decoding worded problems

https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/lim_translatingwordstosymbols.aspx

https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/lim_translatingwordstosymbols.aspx


http://www.youtube.com/watch?v=NPlCepH86gc


The first step in learning the formal communication of mathematics is in learning 
definitions (Jamison, 2000).

Di Gisi and Fleming (2005) describe three types of vocabulary that students need to 
be able to solve word problems:

● mathematics vocabulary
● procedural vocabulary
● descriptive vocabulary

https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/developing_mathematical_un
derstanding.aspx



Evidence-based Vocabulary 
Strategies for SLD students

Graphic 
organiser-

The Frayer Model, 
glossary

Mnemonics

Word play/ 
vocabulary games

Teachers, allied health and parents can implement these 
strategies

Morphology



Language supporting the learning of 
mathematics.

Beck, McKeown, and 
Kucan (2002).



Focus on current 
vocabulary 
(chapter/concept).

Link in resources



Math terms in the classroom:

Frequently ask the student/s:

1) Have you seen this word before?
2) What does it mean in everyday language?
3) What does this mean in the maths classroom?



VKS- Vocabulary 
Knowledge Scale

Wesche & Paribakht (1996)

Scoring instructions are in resources



VTR-Vocabulary 
Recognition Tool

https://www.readingrockets.org/article/classr
oom-vocabulary-assessment-content-areas

Anderson and Freebody (1983)
Scoring instructions are in resources



https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/lim_everydayandtechnicalt
erms.aspx

In secondary school, textbooks are generally too difficult for struggling readers and require a level of
content-specific prior knowledge not typical of this group (Hirsch, 2003).

Glossary



https://www.westernsydney.edu.au/mesh/mesh/support_and_resources/mathematics_terminology



“In terms of meaning-making systems, students must move between 
written language, oral language, symbolic notation, and graphs and 
visual displays. They must also become familiar with mathematical 
grammatical patterns relating to technical vocabulary, use of synonymous 
verbs, and implicit logical relationships.”

(Schleppegrell, 2007)



Language in graphs and statistical 
displays.

Understanding the language surrounding graphs/statistical data is imperative in 
order to deconstruct meaning/interpretation.



Language in graphs and statistical 
displays.
Graphs: Box and whisker: General:

Axes Median Mean

Axial intercept Outlier Mode

Axes intercepts Range Quantitative data

Turning point Interquartile range Qualitative data

Origin Quartile range Frequency distribution

Gradient Population

Plot Central tendency



Morphological matrix
Simplified version
Base word- ‘tract’
Prefix- ‘at’ ‘con’ ‘pro’ 
‘sub’
Suffix- ‘able’ ‘ed’ ‘ion’ 
‘or’

Prefix/es
Suffix/es

Base word/ Morpheme

Bowers & Cooke, 2012

Etymology- ‘tract’ original meaning



A WORD MATRIX USUALLY ONLY SHOWS SOME POSSIBLE WORDS. 
YOU CAN OFTEN FIND MORE IF YOU TRY!
Rules for reading a word matrix:
• Read a matrix from left to right.
• Make only single, complete words from a matrix
• Only build words you can use in a sentence.
• You do not have to take an element from every column of a matrix – BUT...
• You must not ‘leapfrog’ over a column.
• WATCH THE JOINS! Sometimes changes happen where you add a suffix.

Build words with your connecting (or cut out pieces)  prefixes and suffixes below. Once you have built
a word, write the word sum as modelled in 1 and 2 (below):

Word Sum Word

1 Sub + tract Subtract

2 Sub + tract +ion Subtraction

3

_____________ + _______ + _____________
Prefix(es)              Base             Suffix(es)



Full complex version



Math Morphemes (Ron Yoshimoto compilation)

(Morphology 
Matters, 
William Van 
Cleave, 
2019)



Math Morphemes (Ron Yoshimoto compilation)

(Morphology 
Matters, 
William Van 
Cleave, 
2019)



https://keystoliteracy.com/blog/using-mor
phology-to-teach-vocabulary/



Language continues to help students move from concrete math skills 
based in physical objects toward a more symbolic math ability focused on 
numerals.

(Kolkman, Kroesbergen, & Leseman, 2013).



Via Twinkl.com

Learning math symbols = knowledge of 
context



Symbols with no context…

+ 24 32 + 567 +406 567 502

-98 73 - 23 -7OC

5 x 4 5 + 5 + 5 + 5 3 x 150ml beakers

8  ÷ 4 8/4

What does this all mean?



Variations on the equals sign:

http://www.mathcentre.ac.uk/resources/uploaded/mc-ty-mathlanguage1-2009-1.pdf



Mathematical symbols- student sheet

Via 
Twinkl.com.
au



Concept mapping



https://iris.peabody.vanderbilt.edu/module/sec-rdng/cresource/q2/p07/



Frayer model to build vocabulary







http://mason.gmu.edu/~jsuh4/teaching/vocab.h
tm



Mnemonics



BIDMAS (acronym)



https://www.educationquizzes.com/knowledge-bank/what-are-bodmas-bidmas-and-pemdas/

https://www.educationquizzes.com/knowledge-bank/what-are-bodmas-bidmas-and-pemdas/
http://www.youtube.com/watch?v=eQvc5XnWBNw


Game play- supporting numeracy 
language

Jeopardy- define, synonym, antonym and sentence
KAHOOT

https://notsowimpyteacher.com/2016/11/10-games-to-play-with-any-vocabulary-words.html


Bingo

Quizizz



Environment- supporting numeracy 
language for SLD students

● Glossary poster with definitions and accompanied pictures/diagrams.
● Quick reference cards.
● Repetition of important terms or concepts over an extended period of time. 
● Incorporate Interleaved practice.
● Explicit instructions. 
● Ongoing planned revision, and purposeful use of key mathematical 

vocabulary(e.g. talking, listening, writing), is key for ensuring all students 
retain use of language.

● Giving mathematical concepts relevance to everyday life. 
● Promoting numeracy language throughout all subjects in secondary school 

(i.e., Goos, Geiger, and Dole (2014) model).
● Highlight/underline key vocabulary terms in a question and unpack the 

meaning.
● Hosting Numeracy nights with parents/students- playing games.



Lastly, supporting math reasoning…

In the classroom to assist with math reasoning skills of students who struggle with
Math (who have specific learning difficulties) use: 

1) Explicit instruction.
2) Student verbalization of their reasoning.
3) Visual representations to solve word problems.
4) Heuristics.
5) Range and sequence of examples.
6) Peer-assisted learning.

Kiuhara et al., 2014





Review

Language supporting numeracy is extremely complicated 
due to terms having mixed meanings, different contexts, 
pre existing vocabulary knowledge, and having 
evidence-based tools to assist with vocabulary promotion.

Numeracy language is important when learning math, 
as it promotes word knowledge, reasoning, executive 
functioning/lessening cognitive load and 
comprehension in long worded mathematical 
problems.

Supporting numeracy language at school and home can 
be supported in many different way:
Vocabulary- Frayer models-graphic organisers, glossaries, 
Mnemonics, Morphological matrix, game play, visuals and 
concrete materials and Goos et al., 2014, model.



Thank you
Questions?

www.ldaustralia.org 

@LD_Australia

@LearningDifficultiesAustralia

enquiries@ldaustralia.org 



Helpful Resources

https://www.education.vic.gov.au/sc
hool/teachers/teachingresources/di
scipline/english/literacy/Pages/lim_
everydayandtechnicalterms.aspx

https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/lim_everydayandtechnicalterms.aspx
https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/lim_everydayandtechnicalterms.aspx
https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/lim_everydayandtechnicalterms.aspx
https://www.education.vic.gov.au/school/teachers/teachingresources/discipline/english/literacy/Pages/lim_everydayandtechnicalterms.aspx


Helpful Resources- glossaries:
Statistical terms and concepts (ABS):
https://www.abs.gov.au/statistics/understanding-statistics/statistical-terms-and-concepts

Homonyms and homophones mathematical glossary:
https://www.westernsydney.edu.au/__data/assets/pdf_file/0009/1628244/Mathematical_homonyms_and_homophon
es.pdf

Etymology assist with base word origins):
https://www.etymonline.com/

Mathwords (An interactive math dictionary with enoughmath words, math terms,math formulas, pictures, diagrams, 
tables, and examples )
http://www.mathwords.com/

MathCentre (gives information on the appropriate use of symbols)
http://www.mathcentre.ac.uk/resources/uploaded/mc-ty-mathlanguage1-2009-1.pdf

https://www.abs.gov.au/statistics/understanding-statistics/statistical-terms-and-concepts
https://www.westernsydney.edu.au/__data/assets/pdf_file/0009/1628244/Mathematical_homonyms_and_homophones.pdf
https://www.westernsydney.edu.au/__data/assets/pdf_file/0009/1628244/Mathematical_homonyms_and_homophones.pdf
https://www.etymonline.com/
http://www.mathwords.com/
http://www.mathcentre.ac.uk/resources/uploaded/mc-ty-mathlanguage1-2009-1.pdf


Helpful Resources- graphic 
organisers:
Frayer model template
https://iris.peabody.vanderbilt.edu/wp-content/uploads/modules/sec-rdng/pdfs/se
c_rdng_07_link_Frayer.pdf#content

Vocabulary Selection Planner
https://www.learningforjustice.org/sites/default/files/2017-07/6-12WW_Voc
abulary%20Selection%20Planner.pdf

Morphology Matrix- maker
http://www.neilramsden.co.uk/spelling/matrix/

Modeling maths graphic organiser
http://mason.gmu.edu/~jsuh4/teaching/Modeling%20Math.pdf

https://iris.peabody.vanderbilt.edu/wp-content/uploads/modules/sec-rdng/pdfs/sec_rdng_07_link_Frayer.pdf#content
https://iris.peabody.vanderbilt.edu/wp-content/uploads/modules/sec-rdng/pdfs/sec_rdng_07_link_Frayer.pdf#content
https://www.learningforjustice.org/sites/default/files/2017-07/6-12WW_Vocabulary%20Selection%20Planner.pdf
https://www.learningforjustice.org/sites/default/files/2017-07/6-12WW_Vocabulary%20Selection%20Planner.pdf
http://www.neilramsden.co.uk/spelling/matrix/
http://mason.gmu.edu/~jsuh4/teaching/Modeling%20Math.pdf


Helpful Resources- game links
Crossword maker- maths (make or print FREE math crosswords- hundreds to choose from)
https://mycrosswordmaker.com/Browse/Math

Word Search- maths (make or print FREE math word searches)
https://mywordsearch.com/Browse/Math

Mathstaters BINGO
https://mathsstarters.net/bingo

Kahoot
https://kahoot.com/schools-u/

Quizizz
https://quizizz.com/admin

https://mycrosswordmaker.com/Browse/Math
https://mywordsearch.com/Browse/Math
https://mathsstarters.net/bingo
https://kahoot.com/schools-u/
https://quizizz.com/admin


Helpful resources- VKS Scoring
Scoring:

1= 1 point, 2= 2 points, 3 (Synonym or translation) = 3 points, 4 (Synonym or 
translation)= 4 points & 5 = 5 points per word.

Incorrect response:

·   Incorrect response in category 3 = 2 points for the total item even if the 
student attempted category 4 and category 5 unsuccessfully.

·   If the sentence in category 5 demonstrates the correct meaning but the 
word is not used appropriately in the sentence context= 3 points.

·   4 points are given if the wrong grammatical form of the target word is used 
in the correct context.

·       A score of 5 reflects semantically and grammatically correct use of the target 
word.



Helpful resources- VKS Scoring
Scoring:

Any incorrect response:

●  In category 3 yields a score of 2 points for the total item even if the student 
attempted category 4 and category 5 unsuccessfully. 

● If the sentence in category 5 demonstrates the correct meaning but the word is 
not used appropriately in the sentence context, a score of 3 is given. 

● In category 5, a score of 4 is given if the wrong grammatical form of the target 
word is used in the correct context. 

● A score of 5 reflects semantically and grammatically correct use of the target 
word. 



Helpful resources- VRT Scoring
Scoring:

● A correction formula was applied to obtain a score that adjusts for possible 
guessing. 

● A student scored a "hit" (H) when the word was circled correctly

● A student scored a "false alarm" (FA) if an unrelated word was incorrectly circled. 

● The proportion of words truly known, P(K), was determined with the following 
formula: P(K) = P(H) - P(FA) / 1 - P(FA)



Further reading

● National Research Council. (2001). Adding It Up: Helping children learn 
mathematics. Washington, DC: The National Academies Press. doi: 
10.17226/9822 (download FREE here: 
https://nap.nationalacademies.org/read/9822/chapter/6)

● Evans, David. (2017). Examining the Literacy within Numeracy to Provide Access 
to the Curriculum for All. 10.1108/S1479-363620170000011003. 

● Extensive collection of published writings on many aspects of mathematical 
language
https://www.nctm.org/Publications/Publications-Main-Page/

● Mathematics Instruction for Students with Learning Disabilities or Difficulty 
Learning Mathematics https://files.eric.ed.gov/fulltext/ED521890.pdf

https://nap.nationalacademies.org/read/9822/chapter/6
https://www.nctm.org/Publications/Publications-Main-Page/
https://files.eric.ed.gov/fulltext/ED521890.pdf
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