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Abstract  Developed in concert with twelve special 
schools (Prep to Year 12) in Queensland, this paper 
regarding reasonable adjustments that promote quality 
differentiated teaching practice in special education math 
classrooms represents the knowledge and expertise of fifty 
teachers in special education. Survey responses and 
empirical evidence suggest that three conclusions are 
warranted: 1) That a focus on reasonable adjustments which 
is highly individualised, comprehensive and ongoing, needs 
to be strengthened to positively affect student learning and 
progression; 2) Neither assessment of student learning in 
mathematics or failure to respond to the results is sufficient 
for making judgements about students’ learning; and 3) 
special education teachers do require strong knowledge and 
skill with differentiating their teaching practice to ensure that 
students access the curriculum at appropriate year levels. 

Keywords  Mathematics Education, Special Education, 
Reasonable Adjustments 

1. Introduction
Eleven years ago the Australian government made law 

The Disability Discrimination Act (DDA) Education 
Standards (Commonwealth of Australia, 2005) [1] which 
instituted the first steps towards a quality education for all 
people with disability. The Standards were formulated under 
the Disability Discrimination Act 1992 (DDA) and provide a 
framework to ensure that students with disability are able to 
access and participate in education on the same basis as other 
students. The Standards also provide clarity for education 
and training providers to provide reasonable adjustments in 
learning programs for students with disability. The 
motivation for this shift in policy was the “increasing 
understandings of the nature of disability and of the place of 

people with disabilities in the wider community” (Dickson, 
2013, p. 25) [2].

Disability, described as the social restrictions that people 
with impairments experience, is now regarded as a large 
extent, a social construction (cf. Liachowitz, 1988, Dickson, 
2013) [3, 2]. This construction stems from society’s failure 
to accommodate the different needs of people with 
impairments and is now a rights issue rather than a welfare 
issue. “People with disability claim the same basic rights as 
people without impairments, including a right to educational 
opportunities” (Dickson, 2013, p. 25) [2]. 

In Australia a distinction is made between students with 
disability as defined under the DDA and the Education 
Standards in mainstream schools as well as special schools 
and specialist support classes and include: 
 students who have formally diagnosed disability by 

an allied health practitioner 
 students who may not have a formal disability 

diagnosis but have impairment that requires an 
adjustment or can be supported through quality 
differentiated teaching 

 students with intellectual, physical, sensory and 
social/emotional disability as well as students with 
difficulties in learning or behaviour due to disability 
and, 

 students who are gifted and talented and who are 
impacted by disability (Education Services Australia, 
2014)[4]. 

The new legislation mandates that all Australian schools 
and education providers evaluate the nature and impact of a 
student’s disability and its effect on their capacity to 
participate. Schools and education providers are obliged to 
make reasonable adjustments to ensure that students with 
disability have access to the curriculum and participate in 
education the same as their peers. 

Although the main impetus behind this policy was to set 
out the rights of students with disability in education 
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(Commonwealth of Australia, 2005)[1], it was also in line 
with more recent developments from international 
organisations such as the Organisation for Economic 
Cooperation and Development (2011)[5], UNESCO 
(2009)[6], EADSNE (2012)[7] and, UNICEF (2014)[8] and 
countries such as Finland (Jahnukainen, 2011)[9], Italy 
(Ferri, 2015)[10], Canada (Alberta Education, 2016)[11] and 
the United States (US Department of Education, 2008)[12]. 
According to a number of international conventions, 
including the UN Rights of the Child Article 24 (UNICEF, 
2007)[13] and the UNESCO Salamanca Statement (1994)[14] 
placing children in special education schools began to be 
viewed as an infringement on the right to equal opportunity 
(Bakker, Denessen, Bosman, Krijger & Bouts, 2007)[15]. 

This right was inspired by research informed by the 
contact hypothesis (Allport, 1954, Maras & Brown, 
2000)[16,17]. This hypothesis suggests that children who 
experience difficulties in learning, will benefit cognitively 
and socio-emotionally if they are learning with their peers in 
mainstream schools. Contact, per se between abled and 
disabled children was thought to have positive effects on 
their attitudes toward one another and their learning. 
However, questions have been raised in a number of studies 
about the benefits of inclusive education on children’s 
socio-emotional well-being. 

A landmark study by Bryan (1974)[18] and more recent 
studies have shown that children overrepresented in rejected 
or ignored groups were children with learning disabilities 
and were underrepresented in popular groups (Kuhne & 
Wiener, 2000, Stone & La Greca, 1990, Bakker & Bosman, 
2003)[19,20,21]. Whilst the results from the studies 
contradict the contact hypothesis, it remains unclear what 
causes the underrepresentation in the popular group. Two 
assumptions have been investigated and tested: “the students’ 
level of academic achievement, and status as “a child with 
LD” contributing to a lower level of acceptance” (Bakker, et 
al., 2007, p. 48) [15]. The evidence from Bakker and 
Bosman’s (2003) [21] study supported the former while 
Wiener, Harris and Shirer’s (1990) [22] evidence supported 
the latter. Bakker and Bosman (2003) [21] found that 
socio-emotional well-being of children with LD was more 
positive in special education schools than in general 
education settings. This result suggests that children with LD 
may be better off in special education schools. However, 
caution is needed with interpreting these results as the study 
did not examine whether the socio-emotional well-being of 
children was related to academic achievement. 

Referral for enrolment in a special education school in 
Queensland is the responsibility of the Chief Executive of 
Department of Education and Training in Queensland, the 
Principal and professional committee of individual schools, 
who make decisions informed by the child’s documented 
evidence (Department of Education and Training, 2016)[23]. 
Before a child can be enrolled at a special school: 
 The student must be diagnosed with a disability, or 

have a suspected disability that requires significant 

educational support. The diagnosis must include 
intellectual impairment. 

 The disability must be verified, or be likely to be 
verified, as meeting the Education Queensland 
criteria for intellectual impairment. 

 The special school must agree that the adjustments 
made at the school can meet the educational needs of 
the students (Department of Education and Training, 
2016) [23]. 

Schools generally assess the functional impact of the 
student's disability in relation to education when considering 
reasonable adjustments. This includes the impact on 
communication, mobility, curriculum access, personal care 
and social participation. Other areas that might be considered 
for some students are safety, motor development, emotional 
wellbeing, sensory needs and transitions. This criteria 
mimics the evidence from Bakker, et al., (2007)[15] study of 
Dutch schools and the situation in UK schools. 

In concluding this discussion, students’ learning 
disabilities can be complex and challenging for teachers in 
special education and who may not necessarily have the 
additional training required. Further, teachers in mainstream 
education are less likely to have completed specialised 
training (Bakker, et al., 2007)[15]. From a study that 
investigated mathematics teaching and learning in twelve 
special schools in Australia Ewing (2016b)[24] found that 
only 35% of participating teachers (N=48) identified as 
having a qualification in the special education field, for 
example, autism studies. Although teachers were found to 
have experience in lieu of specific educational qualifications. 
Labour market research data on school teachers in Australia 
reports that 48% of teachers of special needs children in 
primary school had less than one year of tertiary study in this 
area (Department of Employment, 2015, p. 16-17)[25]. 
Given that the entire population of special education schools 
has learning disabilities highlights that the load for teachers 
is far more complicated and complex than in mainstream 
schools. 

This raises the question of whether this holds for all 
special education teachers or for teachers in mainstream 
education who teach children with learning disabilities. 
Whatever the case, teachers in special education are required 
to make reasonable adjustments in a child’s learning 
program so that they can access the curriculum. Reasonable 
adjustments reflect the assessed individual needs of the 
student and what can be adjusted when planning, teaching 
and learning, curriculum and resources. Adjustments may 
involve a range of combinations, for example, a) modifying 
programs and adapting curriculum delivery and assessment 
strategies, b) providing ongoing consultancy support or 
professional learning and training for staff, c) specialised 
technology or computer software or equipment and, d) 
additional personnel such as therapists or aides for personal 
care or mobility assistance. 
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2. Purpose of This Study 
In Australia, very little research has been conducted on 

making reasonable adjustments to the mathematics 
curriculum for children with intellectual disabilities. Results 
of such a study may well be different from the results of 
similar studies in the United States and the UK which 
dominate the international literature on this topic. One reason 
may be that the curriculum is organised differently in the UK 
(Clough, 2006)[26] and the United States (Mulcahy et al., 
2016)[27]. Another reason is that a number of studies about 
mathematics and special education have been performed 
with students with learning difficulties and emotional and 
behavioural disorders—most of the studies focused on the 
full range of developmental disabilities rather than focusing 
on students with significant intellectual disabilities (Browder 
et al., 2008)[28]. Moreover, the multiple strands and topics 
of mathematics is limited to number in the studies, therefore 
it is not clear what evidence exists for teaching the 
knowledge and skills for length in the measurement strand 
(Australian Curriculum Reporting and Assessment Authority, 
2011a)[29]. 

As special schools search to find practical ways to make 
reasonable adjustments in mathematics learning programs 
for their students, it becomes increasingly important for 
researchers and teachers to document how this can be 
achieved through specific interventions that are research 
informed to address the challenges and complexities that 
teachers experience. 

3. Methodology 
An action research/appreciative inquiry (AI) approach was 

used in the study to examine how teachers taught 
mathematics to the students (Ford & Ashford, 2000, 
Hammond, 1996) [30,31]. AI has been identified as a 
reconfiguration of action research within organisational 
settings such as schools. It is described as a strategic 
planning model, participatory, and a system-wide approach 
that seeks to discover what works based on solutions that 
exist currently within organisations such as schools. 

3.1. The Intervention 

The YuMi Maths for Special Schools is an intervention 
program designed for special education teachers of students 
from Prep to Year 12 in Queensland (Ewing, 2016b)[24]. It 
combines a range of instructional procedures drawn from 
Indigenous approaches to learning: reality, abstraction, 
mathematics and reflection (RAMR) (Matthews, 2008) [32], 
Payne and Rathmell’s (1975)[33] theory of mathematics 
learning, and Bruner’s (1960)[34] three modes of 
representation (enactive, iconic and symbolic). 

Briefly, RAMR involves: 
 R: Learning through awareness of local cultural and 

environmental knowledge and experiences about the 

idea; constructing and participating in kinaesthetic 
activities that introduce the idea and are relevant in 
terms of knowledge and experience. 

 A: Learning through the process of abstracting the 
idea from reality and representing it using the 
body-hands-mind; creating representations of it 
using the hands-body-mind—multisensory 
experiences, materials, language, and symbols. 

 M: Learning through enabling the appropriation of 
formal language and symbols for mathematical ideas; 
practising to become familiar with all aspects of the 
idea. 

 R: Learning through connecting the idea back to 
reality, enabling the validation and justification of 
one’s own knowledge; using reflective strategies 
flexibility, generalising, reversing, and changing 
parameters. 

Each phase builds on, and is connected to, the previous 
phase to stimulate and encourage conceptual understanding. 
The program involved four one-day workshops (4 days 
across 2 years) for principals and four three-day workshops 
(12 days across 2 years) for teachers. The workshops focused 
on school change and leadership, culture, philosophy and 
pedagogy, and the Australian Mathematics Curriculum 
strands of Number (including Early Maths Processes and 
Operations), Measurement, Geometry, Algebra, and 
Statistics and Probability (ACARA, 2011a)[29]. 

This study was conducted during the 2015 school year in 
Everleigh Woods Special School (not its real name). This 
school provides specialised education programs for students 
with an intellectual disability from Prep to Year 12. The 
majority of the students also have another disability. The 
school is located in a wide, fairly low socio-economic 
catchment area in Queensland. The term socio-economic is 
defined as socioeconomic disadvantage in terms of people's 
access to material and social resources as well as their ability 
to participate in society (Australian Bureau of Statistics, 
2006)[35]. 

Teachers were selected by the school leadership team to 
participate in the study based on their approaches to teaching 
mathematics, interest and aspirations to professional learning 
about mathematics. Four teachers participated. This paper 
draws on one portfolio from one of the four participating 
teachers, who is also a co-author of this article. Although 
students were not involved in the project at a primary level, 
teachers were asked to analyse and report their progress as 
they trialled a range of pedagogical strategies that involved 
making reasonable adjustments to the students’ mathematics 
learning programs. The student cohort in the Early Years 1 
class varied between 5 and 6 years of age. They all had an 
intellectual disability and either Autism (ASD), Visual 
Impairment (VI), Hearing Impairment (HI) or Physical 
Impairment (PI). Four out of the six students were 
non-verbal. They accessed the Australian Curriculum at the 
General Capabilities Level 1b and 1c for Literacy and Level 
1a for Numeracy (Australian Curriculum Reporting and 
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Assessment Authority, 2011b)[36]. They were not able to 
engage in standardised tasks or tests due to the complex 
nature of their disabilities. Each child had an Individual 
Curriculum Plan that stated the extent of individual 
adjustments required to facilitate their learning and to help 
them reach their full potential. They were divided into two 
groups based on the broad outcomes of assessing their 
abilities. 

The Early Years 1 class at Everleigh Woods State School, 
has a full-time teacher and a full-time teacher aide. The 
majority of the students are verified, or awaiting verification 
of their intellectual disabilities. They often present with 
additional challenges and/or conditions. 

3.2. Data Collection Strategy 

The adoption of reflective portfolios as a research strategy 
in the project aimed to engage teachers in their own learning 
as well as that of students. Through this process, teachers 
could trial new pedagogical strategies as well as create new 
professional learning collaborations with their colleagues. 
However, the teachers needed to believe that they could 
perform instructionally related tasks that were likely to bring 
about reasonable adjustments and increased student learning. 

Ethics approval to conduct this study was granted by the 
authors’ University Human Research Ethics Committee 
(Approval number 1300000001) and the Department of 
Education, Training and Employment, Queensland. 
Participant consent was sought in written form using 
university ethics approved participant information and 
consent forms. 

4. Early Years 1: Jelene’s Reflection 
Genuine acknowledgement and respect of the complex 

and challenging contexts that special education teachers 
teach in is a necessary step towards the successful 
implementation of an intervention program. The analysis and 
reflection provides a discussion of the mathematics 
(measurement) planned and taught by the teacher. In doing 
so, it brings to light the challenges with assessing the 
students individually and then from that evidence, making 
reasonable adjustments in planning and instruction to ensure 
students are progressing in their learning. In what follows the 
teacher, Jelene, provides a reflection that focuses on three 
keys elements: 1) planning and the application of the RAMR 
model, 2) reasonable adjustments and differentiating the 
curriculum for individual students and, 3) the measurement 
topics of length, mass and capacity. 

4.1. About Jelene 

Jelene is a Senior Teacher with 29 years teaching 
experience in both the independent and public education 
sectors in Australia and South Africa. During her time as a 
Master of Special Education student at Griffith University, 

Queensland and subsequently in her role as special needs 
teacher at a number of special schools she has developed an 
aptitude to efficiently adapt and modify the general 
education curriculum to enable students with special needs to 
experience reasonable success. Jelene integrates assistive 
technology and multimedia into the classroom setting and 
promotes learning experiences that allow students to 
manipulate resources in her role as mentor teacher to 
undergraduate Bachelor of Education students. Involvement 
in this project has provided many opportunities for Jelene to 
reflect on her practice, make changes when and where 
necessary and develop a much richer understanding of the 
significance of making reasonable adjustments in her 
teaching to ensure all students are engaged and learning 
about measurement concepts. 

4.2. Planning process 

As part of the planning and teaching process I was 
required to use the Australian Foundation to Year 10 
Mathematics Curriculum content descriptions, the General 
Capabilities and the Early Years Curriculum (ACARA, 
2011b, 2011a, QCAA, 2006)[29, 36, 37]. These documents 
worked to support me with knowing the content focus on 
lessons and making the necessary adjustments to support 
students with their learning. In my classroom the 
descriptions for the Early Years 1 learning program 
included: 
 Content Strand: Measurement content descriptor: 

Use direct and indirect comparisons to decide which 
is longer, heavier or holds more, and explain 
reasoning in everyday language. 

 General Capabilities: Level 1a – Use Measurement - 
estimates and measure with metric units. 

 Early Years Curriculum: Early Numeracy – Children 
build early mathematical understandings about 
number by investigating and communicating about 
quantities and their representations, and attributes of 
objects and collections. 

Coupled with mindful and intentional planning, I broadly 
categorised the students into two groups based on an 
interview-based assessment of their capabilities and 
understandings. The goals in the students’ Individual 
Curriculum Plans were also considered during the planning 
process. 

4.3. Reality for the Teacher and Students: Where Are 
They Now? 

To identify where the students were in their learning of the 
measurement attributes, I designed activities to match their 
capabilities as existing standardised tests were not sufficient 
to assess students who experience multiple challenges. The 
Guidance Officer attempted to administer the Wechsler 
Preschool and Primary Scale of Intelligence Third Edition 
(WPPSI-III) (Wechsler, 2012) [38] to determine their 
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academic aptitude but had to terminate the tests as a result of 
lack of concentration, distractibility and difficulty in 
following instructions. I identified two core groups of 
students: 
 Group 1: Asha, Celia, Joe, Rosco were all non-verbal 

and working at Literacy level 1B. This implicates 
that they could access numeracy activities through 
Literacy. Asha and Celia did the pre- and post-test. 
Joe did not do the pre-test but was present for the 
post-test. Rosco did the pre-test but did not attempt 
the post-test due to extended days absent. 

 Group 2: Fraser, Rose were verbal and could engage 
in reciprocal conversation to demonstrate their 
understanding. 

The four non-verbal students in Group 1 were introduced 
to concrete objects used to assess their understanding of 
big/small, long/short, heavy/light, empty/full. I named the 
objects and encouraged the students to manipulate them. I 
used and modelled appropriate language related to the 
measurement attributes and allowed the students to represent 
their understanding in a range of ways using their hands, 
bodies, materials and own language and gesture. 

Although the students in Group 1 engaged in manipulating 
the objects, they did not demonstrate a significant 
understanding of the measurement attributes presented. To 
explain, Asha accurately chose two out of the eight objects 
and identified long and short objects, however, her responses 
did not demonstrate a clear understanding of the attributes as 
she simply grabbed and tapped the objects on the desk 
without making eye contact. This was a typical response 
from Asha whenever she got hold of a tangible object. Celia 
attempted eight questions but all attempts were incorrect. 
She did not engage with me at all and manipulated and threw 
the objects. Joe did not sit the pre-test as previously 
mentioned. Rosco responded accurately to three out of the 
eight questions in the pre-test and demonstrated some 
understanding of measurement attributes that could be 
developed further through targeted multi-sensory tasks. 

The two verbal students in Group 2 engaged in more 
structured activities to give me the opportunity to observe 
their knowledge and understanding of measurement 
attributes. Both students performed very differently and 
needed very different strategies to support their ability to 
demonstrate their understanding. Fraser was presented with 
an assessment task that contained printed stimuli. He was 
quite distracted and needed much prompting to stay on task. 
Although some interesting observations were made, this 
assessment task did not give me a clear indication of Fraser’s 
existing knowledge of the measurement attributes. Fraser 
performed much better when physical stimulus materials 
were presented so he could manipulate them. He managed to 
stay on task and made quick and accurate responses. Of 
interest was that both students did not attempt question 1 of 
the pre-test, identifying long objects. Rose gave seven out of 
eight correct responses, although she had to be kept on task. 
Rose became distracted when the printed task was attempted 

therefore it was terminated. She did however, demonstrate a 
basic understanding of measurement attributes that could be 
further developed to improve her understanding of them 
further. The identification of where the students were at, 
enabled me to plan and make reasonable adjustments to all 
the students’ learning programs for the next eight weeks. 

4.4. Where Will the Teacher Take the Students Next? 

Over the next eight weeks the students were immersed in 
experiences and language that was aimed at strengthening 
and increasing their awareness of the measurement attributes 
and non-standard units. Even before any assessment was 
conducted it became clear that the attribute of length, 
capacity and mass was very unfamiliar to the children. This 
could be explained by their lack of motor skills that typical 
people use automatically to complete tasks, for example, to 
pour water into a container without bumping it over, to talk 
and enquire about something, to compare lollies in order to 
eat the biggest one. Hyperactivity and fatigue further 
jeopardised the students’ ability to engage in tasks in a 
meaningful way. 

4.5. Abstracting from Reality and Creating 
Representations: How Will the Teacher Teach the 
Students the Measurement Attributes? 

Taking the students’ and my realities into consideration, I 
planned functional play-based activities using the 
Abstraction phase of the RAMR cycle to enhance the 
students’ ability to use measurement attributes in meaningful 
and deliberate ways. I actively observed the students as they 
engaged in purposeful activities to develop their 
understanding of the measurement attributes whilst at the 
same time continually making adjustments to the activities to 
accommodate students’ growing understandings and 
learning needs. To do this, I drew on the five stages of 
teaching measurement, commencing with Stage 1 (see for 
example, Wilson & Rowland, 1993)[39]. In this stage, the 
students needed to know and understand what the attributes 
of measurement were. That understanding was usually 
learned most efficiently by making a variety of comparisons. 
The comparison examples should include other attributes 
that might possibly be confused with length. Such examples 
allowed the children to realise that each of other attributes 
were not length. 

Stage 1 involved identifying the attributes of the measures 
length, capacity and mass. Students were engaged in a 
sequence of representational kinaesthetic activities to 
develop their understanding of the attributes of these 
measures. Some examples of activities during weeks one to 
three included using the language of the attributes to describe 
an object, for example, long, short, tall, line, heavy, light, 
empty, full. I presented the items to the students and engaged 
them in discussions to develop the language associated with 
the attributes. BIGmack switches with appropriate symbols 
were used to encourage non-verbal students to express their 
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understanding. A BIGmack is a communication device that 
has a large activation surface which is used to simplify 
selection processes for students. It is designed for students 
with motor, visual or cognitive impairments (Spectronics, 
2015)[40]. 

As the students worked through the activities, they were 
guided by my instructions to explore and find things in the 
room that were short, long, tall, heavy, light, full or empty. 
They were given a picture symbol/word card to match with 
the object. Role play situations were created where the 
students had to select appropriate toys/equipment to 
demonstrate measurement attributes, for example, collect 
teapot and cups to make a cup of tea, get long foam shapes to 
build a road for the truck, what objects will make the see-saw 
go up/down, how will I get water in the bottle and how much 
water is needed?  

Near the conclusion of this teaching and learning sequence 
of activities I administered a post-test that was based on the 
pre-test to determine the students’ developing 
understandings. The following questions were considered as 
part of the post-test: 
 Was the Student Familiar with the Attribute? 
 Has the student acquired the ability to perceive 

similarities and differences in attributes? 
 Does the student know the specific language that is 

used for describing particular comparisons of 
attributes? 

In Group 1 Rosco did not sit the post-test. Asha and Celia 
attempted the questions and Joe attempted one and got it 
correct. When comparing the pre- and post-test results for 
Asha and Celia there appears to be minimal movement in the 
outcomes. In Group 2 Rose did not sit the test and Fraser 
attempted all questions and got them correct. A graph is not 
necessary to demonstrate this result. 

Based on the outcomes I identified that comparison 
activities in Stage 2 of the measurement framework could not 
be undertaken until the attributes and the associated language 
had been established. Joe and Asha were not yet 
demonstrating a developing understanding of the specific 
language used to describe the measures regardless of being 
provided with ample modelling and practice. Both students 
enjoyed the tactile input they got from holding certain 
objects. Celia and Rosco were beginning to manipulate 
objects by trying to put items in containers. Although they 
attended to the BIGmack switches they were not yet 
intentionally using it to express their thinking, therefore it 
cannot be said that they had a sufficient understanding of the 
language of the measures. Rose consistently demonstrated an 
understanding of short, long and tall, and she could identify 
things that were heavy and light. She could tell when a 
container was full or empty but she confused ‘more’ and 
‘less’. Fraser consistently demonstrated sufficient 
understanding of the language of the length, capacity and 
mass. He accurately answered basic questions that related to 
the measures but he did not apply his knowledge in different 
situations. 

4.6. Abstracting from Reality and Creating 
Representations: Where Will I Take the Students 
next? 

Stage 2 involved comparing and ordering the measures. 
Comparing is a process of determining whether two objects 
or events are the same or different in relation to specific 
attributes. It is the forerunner of ordering and measuring. To 
be able to compare the students must be: 1) be familiar with 
the attribute, 2) have acquired the ability to perceive 
similarities and differences and, 3) know the specific 
language that is used for describing comparisons. Number is 
not used generally in this stage. 

Students engaged in abstraction activities to determine 
whether two objects were the same or different in relation to 
specified attributes (comparing). Once students identified the 
attribute in focus for a measurement task it was possible to 
compare objects according to the attribute and to order 
objects according to increasing or decreasing amounts of the 
attribute. 

Joe and Asha continued to be exposed to items that had 
vastly different attributes to enhance their awareness of short, 
long, heavy, light, empty and full. Celia and Rosco’s ability 
to use Alternative and Augmentative Communication (AAC) 
systems to express their understanding of concepts was 
further developed. AAC systems “includes all forms of 
communication (other than oral speech) that are used to 
express thoughts, needs, wants, and ideas” (Sevcik & 
Romski, 2016)[41]. The students were encouraged to 
manipulate materials and be exposed to efficient use of 
resources for specific purposes through modelling and 
exploratory opportunities. I demonstrated comparing to 
enhance their ability to perceive similarities and differences. 
Rose and Fraser engaged in activities to compare and order 
objects by considering the attributes that relate to 
measurement. 

4.7. How Will I Teach Content so the Students Learn? 

The examples of stage 2 activities included comparing and 
ordering the measurement attributes. Literacy texts such as 
Whose Nose?, Dear Zoo, In My Pocket, We’re Going on a 
Bear Hunt were used for students at Literacy Level 1b to 
enhance awareness and language related to the measurement 
attributes. Group 1 students manipulated objects by trying to 
fit them into containers. I modelled language that related to 
measurement attributes such as tall, big, long. Group 2 
students were encouraged to compare two animals and order 
three animals according to an attribute, asking questions such 
as, which animal has the longest nose? 

Integrated learning activities were design encompassing 
social and personal learning, and the natural world. Asha and 
Joe stirred a bowl full of cream (Social and Personal 
Learning). Rosco blew the short party blow-out to make it 
long during oro-motor activities, that is, activities that use the 
muscles of the mouth and or mouth movements. I modelled 
the use of language while the Rosco performed the action. 
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Rose filled the watering can to water the small tree (Active 
Learning Processes: Natural World) (see Figure 1). 

 

 
Figure 1.  Asha, Joe and Rose exploring full and empty 

Other integrated learning activities included: 1) students 
sitting in a line to throw beanbags. Tape was stuck to the 
floor from each of the students’ chairs to assist with 
identifying which beanbag had been thrown the furthest. 
This activity prompted discussions and use of language 
associated with near, far, length and so on, 2) students 
throwing beanbags at a target. The target was initially put 
near the students and gradually moved further away. I 
supported and encouraged the students to use basic language 
to discuss how and why it became more difficult to hit the 
target, 3) Students were encouraged to use blocks to build 
towers. They made direct comparisons of toys/attributes in 
relation to specified attributes. I modelled how to use string 
to measure arms, feet and length. Each student chose a 
different coloured string. The different lengths were added to 
a chart that make it easy to compare and answer questions to 
help students to order length (see Figure 2). 

The assessment used for this series of activities required 
that the students had to understand the measurement topic 
and its natural continuous state (without using numbers). In 
doing so, it prompted the question: Where is the student 
now? 

 

Figure 2.  Ordering length 

Joe and Asha did not demonstrate an increased 
understanding of the measurement attributes. Celia was 
beginning to engage with me to build towers and she looked 
at items that were presented and needed to be compared but 
she needed more opportunities to consolidate her 
understanding of what was required. Rosco demonstrated an 
increased understanding of the attributes that related to 
specified measures and she ‘compared’ things as modelled 
by me but she did not consistently indicate ‘same and 
different’. Fraser and Rose demonstrated sufficient 
understanding of similarities and differences and an ability to 
order three objects was developing. 

4.8. Where Will I Take the Students next? 

Asha and Joe continued to manipulate objects in an effort 
to enhance their awareness of the attributes of measures. 
Celia continued to engage with staff to increase her ability to 
perceive similarities and differences. Rosco’s ability to 
indicate similarities and differences was developed through 
more opportunities to compare and consider attributes. 
Fraser and Rose were encouraged to use non-standard units 
to measure things. They were exposed to more opportunities 
to order three items to develop flexible thinking, visual 
thinking and logical thinking. At this stage of the students’ 
progress I considered taking some of the students into stage 3 
of the measurement framework—non-standard units of 
measure. 

Stage 3 of the learning sequence was the first time that 
numbers were introduced to the measurement activities. 
Stage 3: Non-standard units has two central uses: 1) 
introduce the notion of the unit and, 2) measuring technique. 
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This stage introduces the measurement process and as well 
introducing students to appropriate techniques for using 
units and for using measuring instruments. Any objects that 
could be used as units e.g. hand spans, pencils, counters, 
blocks were used. By using non-standard units, students 
could be helped to realise the need and benefits in having 
standard units. Examples of activities included: 1) presenting 
students with popsicle sticks, strings, paper strips, craft 
hands and feet and blocks. I prompted the students’ thinking 
by asking questions such as ‘How long?’ Brainstorming and 
discussion with the students worked to support students with 
telling how long/tall an object and whether it was 
longer/shorter/taller. Students investigated using different 
equipment as I actively observed, 2) Students filled bottles of 
different sizes with water using a 250 ml measuring jug. I 
engaged them in discussions about how many jugs full of 
water had gone into each bottle. This activity brought in 
counting, in particular one-to-one correspondence. 

Fraser enjoyed building towers with blocks. He was 
beginning to look for a reference when he built his towers, 
for example, he always tried to make the Lego tower taller 
than himself and he used the small wooden blocks to build a 
tower as high as the dinosaur. Rosco and Celia continued to 
use blocks to build towers or to put in a line from one end of 
the table to the other. Fraser and Rose faced a problem – they 
needed to find out the length of the snake against the blue 
lines provided. I helped them to use a piece of string as an 
intermediary to measure the snake. They then compared the 
string to each blue line until they got a match – it was (almost) 
as long as the longest blue line! 

4.9. Where are the Students now? 

An assessment of where the students were at as a 
consequence of the sequence of activities was done in week 9. 
Celia was not interested in using the blocks at the beginning 
of the unit. She would throw the blocks and sweep the ALS 
board off the table. However, after a few weeks she started to 
stack the blocks until they fell over. She did this activity over 
and over. The teacher aide and I engaged with her to model 
appropriate language and to give praise. She enjoyed 
experimenting with the liquids but her interest related more 
to the play aspect. Rosco was beginning to count the blocks 
as she stacked them by pointing to each block. She played 
with the items that are used for capacity and mass but she did 
not yet demonstrate an awareness of the measures as such. 
Fraser and Rose made random comments about objects they 
encountered by vocalising an attribute, for example, heavy, 
light. They needed more experiences with capacity and mass 
to consolidate their understanding of these attributes. 

4.10. Abstraction and Working Towards Mathematics: 
Where Will the Teacher Take the Students Next? 

In week 10 I observed the activities that elicited the 
greatest engagement from each student. I then engaged with 
them to demonstrate language and how to use equipment 
efficiently. The activities included: Cooking: Fraser and 

Rose were encouraged to add ingredients to a jug by 
following a basic recipe with the help of an adult to make a 
banana smoothie. They used standard sets of measuring cups 
and spoons.  

I introduced basic terminology such as a litre (standard 
unit of measure), a cupful and a spoonful (non-standard units 
of measure). Fraser’s ability to count and identify numerals 
up to 30 was developing well. He worked with me to use a 30 
cm ruler to measure objects in the classroom for specific 
purposes, for example measuring the length of a desk and the 
width of the door opening to determine if the desk would go 
through the opening. The term centimetres was introduced. 
He was aware that a ruler or measuring tape was used to 
determine the length of objects. He attempted to ‘measure’ 
something whenever he got hold of one of a variety of rulers 
that were readily available in the classroom. Rosco was 
encouraged to use and count non-standard units other than 
blocks to measure objects. Celia continued to use blocks to 
make long tracks and high towers that were as long as 
something in the room. The teacher modelled counting and 
worked with her to understand that the bigger the block, the 
smaller the amount and the smaller the block the larger the 
amount. All the students engaged enthusiastically in the 
activities but did require a lot of support to complete tasks 
and to understand that it is not merely play. 

The challenge was to help students understand why we do 
things a certain way and why we used specific equipment for 
certain tasks. The students were encouraged to measure a 
range of objects in their environment. I prompted the 
students regularly by asking questions and to help them to 
apply their knowledge to other situations. The students in 
this group may be working at the Abstraction/Mathematics 
phase for a few years. It is important to track their progress in 
order to provide them with the best opportunities possible. 

5. Discussion 
The Disability Discrimination Act and the Education 

Standards in mainstream schooling was examined. A 
discussion of implications for educational practice and 
reasonable adjustments for learning follows. With respect to 
educational practice and reasonable adjustments in special 
education, several findings are of particular interest. First, in 
special education settings making reasonable adjustments to 
a students’ learning program is a complex, constant and 
continual process throughout the action of teaching. It 
requires ongoing observation and continual micro- adjusting 
of teaching based on the teacher’s observations of the 
students and how they interact and engage in the learning 
process. Micro-adjusting is informed by students’ 
performance on tasks (Ewing, 2016a) [42]. 

When a student is not succeeding, the teacher adjusts the 
task to one closely related to the original task. A student’s 
learning program must be adjusted from lesson to lesson and 
from moment to moment within lessons. That support keeps 
a child at the cutting edge of his or her competencies, in his 
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or her continually changing zone of proximal development. 
(p. 7) 

Second, determining the amount of micro-adjustment 
requires a high degree of understanding of pedagogical 
content knowledge in mathematics and regulation on the part 
of the teacher and their ability to scaffold the students’ 
learning. Scaffolds are adjustable and temporarily used to 
help extend the range of work that students engage in and 
accomplish tasks not otherwise possible. In Jelene’s 
reflection, such scaffolds were evident particularly when she 
was discussing Fraser and his distraction with printed 
material, indicating that “much prompting” was required for 
Fraser to stay on task. Scaffolding and prompting are closely 
connected. Prompting takes much practice and experience 
(Lyons et al., 1993, p. 157) [43]. The task for teachers is to 
develop the skills to observe closely what individual students 
are doing, decide what kind of information the student needs 
to attend to, and then select the prompt that will assist the 
student. Effective scaffolders focus and prompt student’s 
attention on tasks and keep them motivated and working 
throughout the lesson.  

Scaffolding refers to the gradual release of teacher control 
and support as a consequence of students’ increasing mastery 
(Bruner, 1996) [44]. The teacher divides the task into 
accessible components and directs the student’s attention to 
the essential and relevant features as was evident in Jelene’s 
reflection as she worked with the students through stages 1 
and 2 of measurement. As she modelled and represented 
measurement attributes such as length, mass and capacity she 
scaffolded the students’ learning and appears to keep the task 
at a proper level of difficulty, avoiding unnecessary 
frustration and encouraging students’ independent learning. 
Jelene’s reflection of her teaching seems consistent with 
Bruner’s (1985)[45] description of scaffolding: 

If the child, is enabled to advance by being under the 
tutelage of an adult or a more competent peer, then the tutor 
or the aiding peer serves the learner as a vicarious form of 
consciousness until such a time as the learner is able to 
master his [her] own action through his [her] own 
consciousness and control. When a child achieves that 
conscious control over a new function, it is then that he [she] 
is able to use it as a tool. (p. 24) 

Jelene’s reflection demonstrated a high degree of skill and 
regulation—adjusting the amount of scaffold to take account 
the students’ new learnings and anticipating and supporting 
the students’ next steps. As part of the professional learning 
program focus, teachers were to consider their pedagogical 
approach and pedagogical content knowledge and reflect on 
how both could be strengthened, modified or changed. 
Asking teachers to change and or modify their practice is a 
process and takes time. 

Third, throughout Jelene’s reflection the process of 
modifying or changing her practice required a high level of 
commitment and efficacy. Change for teachers is often seen 
as difficult, uncomfortable and stressful, even when it is for 
the better (Fullan, 2006) [46]. Change can have a negative 

effect on teachers’ personal teaching efficacy. Change 
challenges teachers’ existing beliefs about the effectiveness 
of their pedagogical practice. There were indications that 
Jelene was confident but also challenged with her practice, 
however, she demonstrated her responsiveness to the 
differential needs of all the students—making reasonable and 
in some cases substantial adjustments and removing the 
barriers for the students so they could engage, learn, 
participate and achieve. To address any slumps in confidence, 
teachers need encouragement, support and feedback as they 
learn about new approaches and then trial and implement 
them into their classrooms. 

Fourth, in order to make reasonable adjustments whether 
they are supplementary, substantial or extensive teachers 
need to have a solid understanding of their pedagogical 
content knowledge in mathematics. There continues to be a 
strong consensus in teacher education literature that going 
beyond the dispensing of content, i.e., giving a test or grade, 
is the challenge for this century. Its resolution will depend on 
schools’ and teachers’ abilities to develop knowledge that 
supports and enhances more strategic learning and 
understanding of how to teach and organise schools in ways 
that respond to students’ diverse approaches to learning 
(Darling-Hammond, 2016, p. 85) [47]. Whilst teacher 
content knowledge is crucially important for improving 
teaching and learning, historically there has been a tendency 
to focus on such content, with scant attention paid to how 
teachers must understand the content of the subjects that they 
teach (Loewenberg Ball et al., 2008)[48]. More recent 
findings show that content knowledge continues to be inert in 
classrooms unless it is accompanied by a rich repertoire of 
knowledge and skills related directly to the curriculum, 
instruction and student learning (Baumert, 2010, 
Darling-Hammond, 2016)[49, 48]. Shulman (2005, 1986) 
[50, 51] refers to pedagogical content knowledge as highly 
quality instruction that requires sophisticated pedagogical 
content knowledge. The appeal of this knowledge is that it 
bridges the content knowledge and the practice of teaching. 
It affords conversations of content relevant to teaching and 
conversations of teaching related to content. It is a most 
useful way of representing and formulating content 
knowledge so that it is comprehensible to others. It underlies 
the design and selection of tasks, choice of representations 
and explanations and the facilitation of productive classroom 
discourse. A profound understanding of content or subject 
matter is necessary but far from sufficient for rich and 
insightful instruction (Hashweh, 2014) [52]. 

6. Implications for Practice 
Regardless of one’s opinion of reasonable adjustment the 

results from this study provide sufficient evidence that 
demonstrates that making adjustments is highly 
individualised, comprehensive and ongoing. It requires 
strong knowledge and skill with differentiated teaching 
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practice to ensure that students access the curriculum at 
appropriate year levels. The DDA and Education Standards 
(Commonwealth of Australia, 2005)[1] mandates that 
students with disability should be accessing and participating 
in education on the same basis as other students and that 
reasonable adjustments are made to their learning program. 
Scaffolding, prompting, modifying and or changing practice 
and refining pedagogical content knowledge requires risk 
taking, confidence and the capacity to reflect on practice. To 
do this, requires extensive knowledge and skill from the 
teacher who should have a profound interest in their students’ 
learning. When teachers take an interest in, and notice, 
students’ thinking during maths lessons, deep and sustained 
transformations occur in teachers’ and students’ efficacy. 
They are provided with efficacy information that sustains the 
motivation to keep teaching the kinds of lessons that are 
successful, increasing their efficacy as well as that of their 
students. 

To conclude, it is difficult to consider all the complexities 
related to the teaching and learning of mathematics in special 
schools. Teachers will continue to teach mathematics based 
on their content knowledge and pedagogical content 
knowledge. However, the quality of the teaching will be 
under the control of the teacher. Although more research 
needs to be done to arrive at a more definitive conclusion, it 
appears that such things as reasonable adjustment has an 
effect on students’ learning and progression and, thereby, 
indirectly, on their identities as learners in the social context 
of the classroom. It also has an effect on teachers’ 
professional efficacy. Policy makers should be aware of this. 
Policy that encourages reasonable adjustments and at the 
same time promotes quality differentiated teaching practice 
seems to be working parallel to one another because of the 
lack of high level support needed to assist teachers in such 
complex teaching contexts. 
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