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What will we cover? 

• Introduction to ‘Catering for Diversity’ 

• Indigenous Australian students & 
mathematics. 

• EALD students & mathematics. 

• Inclusive Education/Differentiation in 
mathematics. 

• Future Directions? 



Standard 1 – Know students  
and how they learn 

• 1.1 Physical, social and intellectual development and 
characteristics of students 

• 1.2 Understand how students learn 
• 1.3 Students with diverse linguistic, cultural, religious 

and socio-economic backgrounds 
• 1.4 Strategies for teaching Aboriginal and Torres Strait 

Islander students 
• 1.5 Differentiate teaching to meet the specific 

learning needs of students across the full range of 
abilities 

• 1.6 Strategies to support full participation of students 
with disability 
 



Retrieved from: 
http://carolinefarrow.com/2013/02/02/equalit
y-and-justice/  

http://carolinefarrow.com/2013/02/02/equality-and-justice/
http://carolinefarrow.com/2013/02/02/equality-and-justice/
http://carolinefarrow.com/2013/02/02/equality-and-justice/
http://carolinefarrow.com/2013/02/02/equality-and-justice/
http://carolinefarrow.com/2013/02/02/equality-and-justice/
http://carolinefarrow.com/2013/02/02/equality-and-justice/


Retrieved from: http://kboo.fm/node/52342  

http://kboo.fm/node/52342


Think- Pair-Share 

 

• What are the challenges that we face as 
classroom teachers in terms of knowing our 
students and how they learn? 



Padlet 
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Indigenous Mathematical 
Education 

• What is the purpose of education? 

• What is its relationship to school education? 

 

• Meaney & Evans (2012). 



Quantification  

• Reckoning 

• Pronouns 

• Birth order naming 

• Counting systems 

• More or less than 



Mathematics in  
Indigenous Contexts 

• Perry & Howard (2008). 



EALD students and 
Mathematics 

• “To understand mathematics, a student needs 
to be able to read, solve problems, and 
communicate using technical language in a 
specialised context.  To properly discuss and 
explain mathematics content, a teacher is 
required to use technical language.” (Freeman 
& Crawford, 2008, p.12 



Using technology? 

• HELP Maths (Freeman & Crawford, 2008) 

• Mathletics 

 

• Disadvantages  

–  Lack of student to student interaction 

– Lack of teacher to class communication 

– Difficulty in developing writing skills in EALD 
students 

 



Other principles for mathematical 
literacy development 

• Modifying language (Abedi & Dietel, 2004; 
Freeman & Crawford, 2008) 

• Vocabulary building 

• Home language support (Freeman & 
Crawford, 2008; Snow, Burns & Griffin, 1998) 

• Tracking performance (Abedi & Dietel, 2004) 

• Testing validity of accommodations. 



Gersten, R., Beckmann, S.,  
Clarke, B., Foegen, A., Marsh, L.,  
Star, J.R. & Witzel, B.  (2009) 

• screening all students for mathematical difficulties;  

• monitoring student progress to plan for supplemental 
instruction;  

• solving word problems based on common underlying 
structures;  

• depicting problems visually and graphically;  

• building fluent retrieval of basic mathematics facts, and  

• teaching mathematics concepts & principles using 
explicit and systematic strategy instruction 



Starting Point? 

Griffin, C.C., League, M.B., Griffin, V.L. & Bae, J. 
(2013).  

 

• Teacher directed 

• Strategy instruction 

• Frequent review/practice 

• Visuals/manipulatives 

• Reduced peer-mediated instruction 



Connectedness 

• Ollerton, M. (2009).  

• Quality Teaching Model 



Manipulatives 



Group Work 

• Tomlinson (2001)  

• Ollerton (2009)  

• Griffin et.al. (2013) 

• Kunsch, Jitendra & Sood (2007)  

• Bottge, Heinrichs, Mehta & Hung (2002)  

• Calhoun & Fuchs, 2003 

• Tsuei, 2014 



Sharing Responsibility 

• Universal Design for Learning 

• Tomlinson (2004) 



Language 



Strategy Based Instruction 

• Strategy based instruction involves teaching 
which seeks to equip learners with specific 
skills and strategies which enable them to take 
up learning opportunities (Nguyen & Gu, 
2013.) 



Schema Based  
Strategy Instruction 

• Jitendra, DiPipi & Perron-Jones (2002) 

• Rockwell et.al. (2011) 

• Polya (1945, 1957) 

 

• Schematic diagrams 

• Heuristics 

• Direct Instruction 



Rockwell et.al. (2011) 



 
 







Jitendra et.al. (2002)  

Jitendra, A. K. (2007). Solving math word 
problems: Teaching students with learning 
disabilities using schema-based instruction. 
Austin, TX: Pro-Ed. 
 



Real Time Digital 

• Wilkie & Jones, 2010 



The Way Forward? 

• US National Mathematics Advisory Panel 
(2008):  

 “little is known from existing high quality 
 research about what effective teachers do 
 to generate greater gains in student 
 learning” 



Figure 1: Intellectual Quality  and ATSI 

 
 
While non-ATSI students outperformed ATSI students for both low IQ and high IQ tasks, 
authentic achievement was significantly higher for students responding to high IQ tasks 
compared to low IQ tasks (X2 =12.66; df=1 for p<.001), and the authentic achievement of the 
ATSI students when task IQ was high exceeded the achievement of non-ATSI students when 
task IQ was low. In other words, raising the intellectual rigour  of assessment task 
requirements benefited the authentic achievement  of students from Aboriginal and Torres 
Strait islander descent such that significant differences in authentic achievement were 
gained. Differences in achievement for the most economically advantage d and 
disadvantaged students in the sample relative to the Intellectual Quality of the tasks are 
illustrated in  
Figure 2. 
 
Figure 2: Intellectual Qualit y and SES 

 
 
While the achievement gap between the low and high SES students for ta sks with low 
demands in terms of Intellectual Quality follo ws traditional achievement differences between 
such student samples, for the tasks with high IQ, the authenti c achievement of all students 
was significantly higher than for low IQ tasks (X 2 =103.13; df=1 for p<.001), and the 
authentic achievement of the low SES students is hi gher (if only just) than that achieved by 
their wealthier peers. In terms of closing achievement gaps, these findings demonstrate that 
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Presentation at the annual conference of the Australian Association for Research in Education, Fremantle. 



Figure 7: Quality Teaching and ATSI 

 
  
While the achievement of non-ATSI students exceeded that o f the ATSI students regardless 
of the overall quality of t he task, not only was the authentic achievement of both ATSI and 
non-ATSI students significantly greater when responding to h igh quality tasks than when 
responding to low quality tasks, the achievement of ATSI students when the overall quality of 
the task was high exceeded that of n on-ATSI students when task quality was low. The 
implications of this finding are best interpreted with reference to the work of Griffiths and 
colleagues (2007) who noted that the  overall quality of pedagogy was significantly hig her in 
schools with below average enrolments of ATSI students tha n it is in high ATSI schools. If 
non-ATSI students are, in general, b eing presented with assessment tasks that are of higher 
quality than those presented to their ATSI peers, the implications of these  findings are that 
the gap in authentic achievement is likely to be greater than either of the sets of results 
presented in Figure 7. In other words, if non-ATSI students ar e receiving high quality tasks, 
and ATSI students are receiving low quality tasks, the achie vement gap is most likely to 
represent the difference evident in the middle two columns o f Figure 7. The results of this 
study have demonstrated that the achievement of ATSI students can be significant ly better 
when students are presented with tasks that f eature high demands of intellectual  rigour and 
establish clear and high expectations for the qua lity of student work than when they are 
presented with poor qual ity tasks. 
 
Figure 8 illustrates the differences in authentic achievement for low and high SES students 
pending the overall quality of assessment tasks, as measured by the Quality Teachi ng 
framework. 
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Figure 8: Quality Teaching and SES 

 
 
 
When educational discourse speaks of closing the achievement gap, it is an image like that 
presented in Figure 8 that many educators have in mind. As evident in Figure 8, high SES 
students seem to perform well regardless of t he quality of tasks. Many would propose that 
this is due to their cultural capital of schooling, which provides students o f high socio-
economic status with a form of inside knowledge on what it takes to not only survive, but 
strive in the culture of schooling. Clearly illustrated in Figure 8, the overall quality of 
assessment tasks does much to make up for this potential lack of cultural capital held by low 
SES students. The intellectual rigour  of the tasks, combined with the way in which the task 
supports quality learning and enhances the significance of the task to the students’ lives, has 
such an effect on student achievement that the achievement gap is essentially nullified. 
 
 
CONCLUSIONS 
 
Before outlining some of the key implication s of the research reported in this paper, it is 
important to acknowledge a couple of caveats. First, it is worth noting that  the analyses 
reported in this paper measure pedagogy only by the quality of the assessment tasks, and do 
not include any measure of the quality of classro om teaching to which students were 
subjected before completing their work that was analysed as a measure of their auth entic 
achievement. It is recognised that such assessment tasks are often introduced to students in 
class in a manner which provides greater clarity about task requirements and expectations of 
students. While the SIPA study has generated a wealth of data and will allow future analysis 
to include measures of most classroom and assessment practice, the analysis reported in 
this paper purely addresses the qual ity of the assessment tasks to which the students were 
responding. 
 
In addition, it is importan t to note that the findings presented in this paper are best interpreted 
in light of the papers that accompany its publicat ion. As one of four papers highlighting 
current equity findings from the SIPA study, each paper cont ributes insight to the rest, and 
each paper is informed by the rest.  
 
The implications of this paper exist for the levels  of individual dimensions as well as f or the 
Quality Teaching framework overall. In terms of  Intellectual Quality, the implications are 
clear. Increasing the rigour of intellectual demands of assignments significantly enhances 
student authentic performance and has the capacity to close the achievement gap between 
poor and wealthy students. Similarly, making more explicit hig h expectations about the 
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From (2001). The Queensland School Reform Longitudinal study : [final report]. The State of 
Queensland (Department of Education) 

 

Relationship Between Intellectual 
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Conclusion 

• Catering for diversity is “the underpinning 
pedagogy, and the desire to provide students 
with opportunities to achieve as highly as 
possible, irrespective of their current 
circumstances, and without the constraint of 
expectations based on prior attainment” 
(Ollerton, 2009, p.7).  



Questions? 
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